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plant  LA  NT  is  defined  to  be,  an  organical  body*  defti- 

<■  ■ « ■■  ' tutc  of  fenfe  and  fpontancou*  motion,  adhering  to 
another  body  in  fudi  a manner  as  to  draw  from  it  its 
nourifhimnt,  and  having  a power  of  propagating  itfdf 

by  feed*. 

The  vegetation  nnd  economy  of  plants  is  one  of  tbofe 
fubjrlts  in  which  our  knowledge  is  extremely  circum- 
ftrihed.  A total  inattention  to  the  flrueturc  and  eco- 
nomy of  plants  is  the  chief  reaion  of  the  fmall  prog  refs 
that  has  been  made  in  the  principles  of  vegetation,  and 
of  the  instability  and  fluctuation  of  our  theories  con- 
cerning it ; for  which  reafon  we  fhali  give  a fhort  de- 
feription  of  the  ftruiturc  of  plants,  beginning  with  the 
feed,  and  tracing  its  progreb  and  evolution  to  a date  of 
matnrity. 

l.  Of  Sredi.]  Tlie  feed*  of  plants  are  of  various 
figures  and  fir.es.  Molt  of  them  are  divided  into  two 
lobes  i though  fome,  as  tbofe  of  the  errfs-kind,  have 
fix  ; and  others,  as  the  grains  of  com,  are  not  divided, 
but  entire. 

But  as  the  cfiential  properties  of  all  feeds  are  the 
fame,  when  conlidcrtd  with  regard  to  the  principles  of 
vegetation,  our  particular  descriptions  lhall  be  limited 
to  one  feed,  vir.  the  great  garden-lxaru  Neither  is  the 
choice  of  this  feed  altogether  arbitrary;  for,  after  it  be- 
gins to  vegetate,  its  parts  are  more  confpicuous  than 
many  others,  and  conkqucntly  better  calculated  for  in- 
veftigaiion. 

This  feed  is  covered  with  two  coats  or  membranes. 
The  outer  coat  ri  extremely  thin,  and  full  of  pores ; 
but  may  be  eafily  feparated  from  the  inner  one  (which 
is  much  tiiicker),  after  the  bean  has  been  boiled,  or  lain 
a few  days  in  the  foil.  At  the  thick  end  of  the  bean 
there  is  a fniall  hole  rifible  to  the  naked  eye,  immedi- 
Plate  ately  over  the  radicle  or  future  root,  that  it  may  have 
CCCXCiVa  free  pafiage  into  the  foil  (fig.  i.  A).  When  thefe 
coats  arc  taken  off,  the  body  of  the  feed  appears,  which 
is  divided  into  two  ftnoolh  portions  or  Uftxs.  The 
fmoothnds  of  the  lobes  is  owing  to  a thin  film  or  cu- 
ticle with  which  they  are  covered. 

At  the  bafts  of  the  bean  is  placed  the  radicle  or  fu- 
ture root  (fig. -3.  A).  The  trunk  of  the  radicle,  juft 
as  it  enters  into  the  body  of  the  feed,  divides  into  two 
capital  branches,  one  of  which  is  infrrtcd  into  cadi 
Plate  l°^ei  wl,d  feuds  off  fmalkr  ones  m all  directions  thrmigh 
CCCXCI.  the  whole  fubtUnce  of  the  lolxs  ( fig.  4.  AA).  Thefe 
ramifications  become  fo  extremely  minute  towards  the 
edges  of  the  kibes,  that  they  require  tlx  fine  ft  giaffes 
You  XV.  Part  I. 
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to  render  them  vifiblc.  To  thefe  ramifications  Grew  M01:. 
and  Malpighi  liave  given  the  name  of  jemwai  root ; be-  " * 
caufe,  by  means  of  it,  the  radicle  and  plume,  before 
they  arc  expanded,  derive  their  principal  nouriftunent. 

The  plume,  bud,  or  germ  (fig.  3.),  isindofed  in  two  Plate 
fmall  corrdponding  cavities  in  each  lobe.  Its  colour  CCCXcIV 
and  confidence  is  much  the  fame  with  thofe  of  the  ra- 
dicle, of  w hich  it  is  only  a continuation,  but  having  a 
quite  contrary  direction  ; for  the  radicle  ddeends  into 
the  earth,  and  divides  into  a great  number  of  fmaller 
branches  or  filament* ; but  the  plume  afeends  into  the 
open  air,  and  unfolds  itfclf  into  ail  the  beautiful  va- 
riety of  Item,  branches,  leaves,  flowers,  fruit,  &c.  The 
plume  in  com  (hoots  from  the  fmaller  end  of  the  grain, 
and  among  maltfters  goes  by  the  name  of  atrojpirt. 

The  next  thing  to  lx  taken  notice  of  is  the  fubftancc 
or  parent hymatou9  part  of  the  lobes.  This  is  not  a 
mere  concreted  juice,  but  u curioufly  orgauised,  and 
confills  of  a vaft  number  of  fmall  bladders  refcmbling 
thofe  in  the  pith  of  trees  (fig.  4.) 

Betides  the  coats,  cuticle,  and  parenchymatous  parts, 
there  is  a fubftancc  perfectly  diilinct  from  thefe,  diftri- 
buted  in  different  proportions  through  the  radicle,  plume, 
and  lobes.  This  inner  fubftance  appears  very  plainly  in 
a tranfvcrfc  feClion  of  the  radicle  or  plume.  Towards 
the  extremity  of  the  radicle  it  is  one  entire  trunk  ; hut 
higher  up  it  divides  into  three  branches;  the  middle 
one  runs  dureclly  up  to  the  plume,  and  the  other  two 
pafs  into  the  lobes  on  each  fide,  and  fpread  out  into  a 
great  variety  of  fmall  branches  through  the  whole  bo- 
dy of  the  lobes  (fig.  4.)  This  fubftancc  is  very’  pro-  p»afe 
pt  rly  termed  the  frminaJ  root:  fur  when  the  feed  is  fown,  CCCXCI* 
the  moifture  is  firft  abforlxd  by  the  outer  coats,  which 
are  everywhere  furnilhed  with  fop  and  air-vcffel*  ; from 
thefe  it  is  conveyed  to  the  cuticle ; from  the  cuticle  it 
proceeds  to  the  pulpy  part  of  the  lobes ; when  it  has 
got  thus  far,  it  is  taken  up  by  the  mouths  of  the  fmall 
branches  of  the  frminal  root,  and  paffes  from  one  branch 
into  another,  till  it  is  all  culle&cd  into  the  main  trunk, 
which  communicates  both  with  the  plume  and  radicle, 
the  two  principle  involved  organs  of  the  future  plant. 

After  this  the  fap  or  vegetable  food  run*  in  two  oppo- 
fitc  dirc&ions ; part  of  it  afeends  into  the  pluipe,  and 
promotes  the  growth  and  expanfion  of  that  organ  ; and 
part  of  it  defcvnd*  into  the  radicle,  for  nouri filing  and 
evolving  the  root  and  its  various  filaments.  Thus  the 
plume  and  radicle  continue  their  progrefo  in  oppofite  di- 
aettions  till  the  plant  arrives  at  maturity. 
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It  is  here  worth  remarking,  that  every  plant  is  ftally 
poffeffcd  of  two  roots,  both  of  which  are  contained  in 
the  feed-  The  plume  and  radicle,  when  the  feed  is  full 
depofitrd  in  the  earth,  derive  their  nourifhmcnt  from  the 
fcminal  mot ; but,  afterwards,  when  the  radicle  begins 
to  ftioor  out  its  filaments,  and  to  ahforb  fume  moifturc, 
not,  however,  in  a fufficirnt  quantity  to  fupply  the  ex- 
igencies of  the  plume,  the  two  lobes,  or  main  body  of 
the  feed,  rife  along  with  the  plume,  idfume  the  appear- 
ance  of  two  leaves,  rcfcmbling  the  lobes  of  the  feed  in 
fizc  and  ftiape,  but  having  no  rtTcmblancc  to  thofe  of 
the  plume,  for  which  rcafon  they  have  got  the  name  of 
JiJfivMar  Uants. 

Thcfc  diflimilar  leaves  defend  the  young  plume  from 
the  injuries  of  the  weather,  and  at  the  fame  lime,  by 
abforbing  dew,  air,  5cc.  aflift  the  tender  radicle  inpinu- 
ri/hing  the  plume,  with  which  they  have  Hill  a connec- 
tion by  means  of  the  fcminal  root  above  deferibed.  But 
when  the  radicle  or  fecond  root  has  defee tided  deep 
enough  into  the  earth,  and  has  acquired  a ftiffk'icnt 
number  of  filaments  or  branches  for  abforbing  as  much 
aliment  as  is  proper  for  the  growth  of  the  plume;  then 
the  fcminal  or  diflimilar  leaves,  their  utility  being  en- 
tirely fuperftdcd,  begin  to  decay  and  fall  off. 

Fig.  i.  A,  the  foramen  or  hole  in  the  bean  through 
which  the  radicle  Ihoots  into  the  foil. 

Fig.  a.  A tranfverfe  fiction  of  the  bean ; the  dots 
being  the  branches  of  the  fcminal  root. 

Fig.  3.  A,  the  radicle.  B,  the  plume  or  bud. 

Fig.  4.  A,  a longitudinal  fection  of  one  of  the  lobes 
©f  the  bean  a little  magnified,  toihow  the  finafl  bladders 
of  which  the  pulpy  or  parenchymatous  part  is  compo- 
fcd. 


Figs.  5.  6.  A,  a tranfverfe  (efiionof  the  radicle.  B, 
a tranfverfe  fiction  of  the  plume,  thawing  the  organs  or 
veffels  of  the  fcminal  root. 

Pl»»e  Fig.  4.  A view  of  the  fcminal  root  branched  out  up- 
CCCXCf.  on  the  lobrs.  • 

PUte  Fig.  7.  The  appearance  of  the  radicle,  plume,  and  fe- 
CCCXCIV  minal  root,  when  a little  further  advanced  in  growth. 

Having  thus  briefly  deferibed  the  feed,  and  traced  its 
evolution  into  three  principal  organic  parts,  via.  the 
plume,  radicle,  and  fcminal  leaves,  we  Audi  next  take  an 
anatomical  view  of  the  root,  trunk,  leaves,  dec. 

2.  Of  the  root. 3 In  examining  the  root  of  plants, 
the  firil  thing  that  prefenta  itfclf  is  the  flem,  which  is 
of  various  colours  in  different  plants.  Every  root,  after 
it  has  arrived  at  a certain  age,  has  a double  /kin.  The 
fir  ft  is  coeval  with  the  other  parts  and  rxifls  in  the 
feed:  but  afterwards  there  is  a ring  fen t off  from  the 
bark,  and  forms  a fecond  Ik  in  ; e.  g.  in  the  root  of  the 
dandelion,  towards  the  end  of  May,  the  original  or 
outer  Ikin  appears  thri veiled,  and  is  eaiily  leparated 
from  the  new  one,  which  is  frcfher,  and  adheres  more 
firmly  to  the  bark.  Perennial  plants  arc  fupplied  in 
this  manner  with  a new  fkin  every  year  ; the  outer  one 
always  falls  off  in  thc«autumn  and  winter,  and  a new 
i»ue  is  formed  from  the  bark  in  the  fuecceding  fpring. 
The  /kin  lu$  uumerous  cells  or  veffels,  and  is  a conti- 
nuation of  the  parenchymatous  part  of  the  radicle. 
However,  it  dots  not  coniilt  foicly  of  parenchyma;  for 
the  microfcouc  ftu.wu  that  there  arc  many  tubular  lig- 
neous veffels  iuterfpcrfcd  through  it. 

When  the  (kin  is  removed,  the  true  cortical  fubftancc 
or  bark  appears,  which  is  aifo  a continuation  of  the  p% 
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rcnchymatous  part  of  the  radicle,  but  greatly  augment- 
ed. The  bark  is  of  very  different  fixes.  In  rnoft  tree* 
it  is  exceeding  thin  in  proportion  to  the  wood  and  pith. 
On  the  other  hand,  in  carrots,  it  is  abnuft  one-half  of 
the  fimidiameter  of' the  root ; and,  in  dandelion,  it  is 
nearly  twice  as  thick  as  the  woody  part. 

The  bark  is  compofed  of  two  fubilances  ; the  paren- 
chyma or  pulp,  which  is  the  principal  part,  and  a few 
woody  fibres.  The  parenchyma  is  exceedingly  porous, 
and  has  a great  rcfemblance  to  a fponge ; for  it  Ih  rive  Is 
confidcrably  when  dried,  and  dilates  to  its  former  di- 
menfion^  when  infufed  in  water.  Thcfc  pores  or  vcf- 
fcls  are  not  pervious,  fo  as  to  communicate  with  each 
other ; but  coofift  of  diftinft  little  cells  or  bladders, 
fcarccly  vilible  without  the  afliftance  of  the  micmfcopc. 
In  all  roots,  thcfc  cells  are  conftantly  filled  with  a thin 
watery  liquor.  They  arc  generally  of  a fpherical  figure; 
though  in  fomc  roots,  as  the  buglofs  and  dandelion,  they 
are  oblong.  In  many  roots,  as  the  horfe-radilh,  peony, 
afparagu*,  potatoe,  See.  the  parenchyma  is  of  one  uni- 
form ilru&urc.  But  in  others  it  is  more  diverfified, 
and  puts  on  the  fhape  of  rays,  running  from  the  centre 
towards  the  circumference  of  the  hark.  Thefe  ray.-* 
fometimes  run  quite  through  the  hark,  as  in  Image ; 
and  fometimes  advance  towards  the  middle  of  it,  as  in 
mclilot  and  inoft  of  the  leguminous  and  umbelliferous 
plants.  Thefe  rays  generally  Hand  at  an  equal  diftaniv 
from  each  other  in  the  fame  plant;  but  the  dHtancc  va- 
ries greatly  in  different  plants.  Neither  arc  they  of 
equal  fixes ; in  carrot  they  are  exceedingly  fmall,  and 
fcarccly  difcerniblc ; in  mclilot  and  chervil,  they  are 
thicker.  They  arc  likrwifc  more  numerous  in  fomc  plants 
than  in  others.  .Sometimes  they  are  of  the  fame  thick- 
nefs  from  one  edge  of  ihe  bark  to  the  other ; and  fomc 
grow  wider  as  they  approach  towards  the  fkin.  The 
veffels  with  which  thefe  rays  are  amply  furnifhed,  are 
fuppofed  to  Lc  air-veflcls,  hccaufe  they  are  always  found 
to  be  dry,  and  not  fo  tranfparcnt  as  the  veffels  which 
evidently  contain  the  fap. 

In  all  roots  there  are  ligneous  veffels  difperfed  in  dif- 
ferent proportions  through  the  parenchyma  of  the  bark. 
Thefe  ligneous  veffels  run  longitudinally  through  the 
hark  in  the  form  of  fmall  threads,  which  arc  tubular,  as 
is  evident  from  the  rifing  of  the  fap  in  them  w'hcn  a 
root  is  cut  tranfvcifcly.  Thcfc  ligneous  fap-vcffd*  do 
not  run  in  direft  lines  through  tl*c  hark,  but  at  fmall 
dillances  incline  towards  one  another,  m fuch  a manner 
that  they  appear  to  the  naked  eye  to  he  ihofctilatcJ  ; 
but  the  microfcope  difeovers  them  to  be  only  contigu- 
ous,  and  braced  together  by  the  parenchyma.  Thefe 
braces  or  coarflations  arc  very  various  both  in  fixe  and 
nmr.bcT  in  different  roots;  hut  in  all  plants  they  arc 
mod  numerous  towards  the  inner  edge  of  the  bark. 
Neither  are  thefe  veffels  fmglc  tubes;  but,  like  the 
nerves  in  animals,  are  bundles  of  20  or  30  fmall  conti- 
gnous  cylindrical  tubes,  which  uniformly  run  from  the 
extremity  of  the  root,  without  fending  off  any  branches 
or  fuffeuug  any  change  in  their  fize  or  ftiapc. 

In  fomc  roots,  as  parfncp,  efpecially  in  the  ring  next 
the  inner  extremity  of  the  bark,  thefe  veffels  contain  a 
kind  of  lymph,  w hich  is  fweeter  than  the  ftp  contained 
in  the  bladders  of  the  parenchyma.  From  tills  circum- 
ftaucc  they  have  got  the  name  cf 

•Thcfc  lymph-duets  fometimes  yield  a mucilaginous 
lymph,  as  in  the  corophrey  ; and  fometimes  a white 

milky 
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Want.  milky  glutinous  lymph,  as  in  the  angelica,  fonchui, 
‘n  v— — burdock,  fcor/.oncra,  dandelion,  dec.  'Hie  lymph-dull  a 
are  lvpoofcd  to  he  the  vHTc-U  from  which  the  gums  and 
ballarus  are  fccerncd.  The  lymph  of  fennel,  when  cx- 
pofed  to  the  air,  turn  into  a clear  tranfparcnt  balfim  ; 
and  that  of  the  lcorzonera,  dandelion,  Sec.  cotidenfes  in- 
to a gum. 

The  fituation  of  the  vtftk  is  various.  1 n fomc  plants 
they  ftand  in  a ring  or  circle  at  the  inner  edge  of  the 
bark,  as  in  afparagus  ; in  others,  they  appear  in  lines 
. or  rays,  as  in  borage;  in  the  parfncp,  and  fevcral 
other  plants,  they  arc  moil  confpicuoux  toward*  the  outer 
edge  of  the  bark  ; « and  pi  the  ihmdclton,  they  are  difpo- 
lcd  ir.  the  form  of  concentric  circles. 

The  wood  of  roots  is  that  part  which  appears  alter 
the  bark  is  taken  oif,  and  is  firmer  and  lefis  porous  than 
the  bark  or  pith.  It  conlifis  of  two  diilioll  i'ubilances, 
viz.  the  pulpy  or  parenchymatous,  and  the  ligneous* 
The  wood  i*  conneAcd  to  the  hark  by  large  portions  of 
the  hark  ir.fcrted  into  it.  Thcfc  infertions  are  nioftly  in 
the  form  of  rays,  tending  to  the  centre  of  the  pith,  which 
arc  eaiily  difccrnihlc  by  the  eye  in  a tranfverfe  kdioa  of 
moll  roots.  Thcfc  infertions,  like  the  bark,  contill  of 
many  redds,  inoftly  of  a round  or  oval  figure. 

rl*he  ligneous  vcficls  are  generally  difpofed  in  collateral 
nows  running  longitudinally  through  the  root.  Some 
of  thefe  contain  air,  and  others  lap.  The  air-Av/JeU  are 
fo  called,  bccaufc  they  Contain  no  liquor.  Thcfc  air- 
veffd*  are  dittinguithed  by  being  whiter  than  the  others. 

The  pith  is  the  centrical  part  of  the  root.  Some 
roots  have  no  pith,  as  the  flratnonium,  nicotiana,  Ac. ; 
others  have  little  or  none  at  the  extremities  of  the  roots 
but  have  a con  tide  ruble  quantity  of  it  near  the  top.  The 
pith,  like  every  other  part  of  a plant,  is  derived  from 
the  feed;  but  in  fume  it  is  more  immediately  derived 
from  the  hark : for  the  infertions  of  the  bark  running 
in  betwixt  the  rays  of  the  wood,  meet  in  the  centre,  ana 
conrtitutc  the  pith.  It  is  owing  to  this  circumftance, 
that,  among  roots  which  have  no  pith  in  their  lower 
parts,  they  arc  amply  provided  with  it  towards  the  top, 
as  in  columbine,  lovagc,  See. 

The  bladders  of  the  pith  are  of  very  different  fizes, 
and  generally  of  a circular  figure.  Their  pofition  is 
more  uniform  than  in  the  lark.  Their  ftdes  arc  not 
mere  films,  but  a compofition  of  fmall  fibres  or  threads; 
which  gives  the  pith,  when  viewed  with  a micrufcopc, 
the  appearance  of  a piece  of  fine  gauze  or  net-work. 

Wc  (ball  conclude  the  deferiplion  of  roots  with  ob- 
ferving,  that  their  whole  fublbmcc  is  nothing  but  a Con- 
geries of  tubes  and  fibres,  adapted  by  nature  for  the  ab- 
sorption of  nouriihmcnt,  and  of  courfc  the  cxtcnfiuii  aild 
augmentation  of  their  parts. 

Plate  big-  8.  A tranfverfe  fcHion  of  the  root  of  worm- 
CCCXCIV  wood  as  it  appears  to  the  naked  eye. 

Fig.  y.  A lection  of  fig.  8.  magnified.  A A,  the 
Ikin,  with  its  vcficls.  13 BUB,  the  bark.  The  round 
liolcs  CCC,  Ac.  are  the  lyinph-dulta  of  the  bark  : All 
the  other  holes  are  little  ce!b  and  fap- vcficls.  DDD, 
parenchymatous  infertions  from  the  hark,  with  the  cells, 
Ac.  EEEE,  the  rays  of  the  wood,  in  which  the  holes 
arc  the  air-vclfeb.  N.  B.  This  root  ha*  no  pith. 

5*  Of  the  Trunk,  Stall,  or  Stem.']  In  deferibing  the 
trunks  of  plants,  it  is  neceffary  to  premife,  that  what- 
ever is  laid  with  regard  to  them  applies  equally  to  the. 
branches. 
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The  trunk,  like  the  root,  confciri  cf  three  parts,  viz.  PI11*. 
the  bark,  wood,  and  pith.  Thefe  parts,  though  fub- 
flantially  the  lame  in  the  trunk  as  in  the  root,  are  in 
many  cafes  very  different  in  their  texture  and  appear- 
ance. 

The  /kin  of  the  bark  is  compofcd  of  very  minute 
bladders,  intrrfperfcd  with  longitudinal  woody  fibres, 
as  in  the  nettle,  th title,  and  molt  herbs.  The  outfidc 
of  the  /kin  is  vifibly  porous  in  fome  plants,  particularly 
the  cane. 

The  principal  bixly  of  the  bark  is  compofcd  of  pulp 
or  parenchyma,  and  innumerable  vcficls  much  larger 
than  thefe  of  the  Ikin.  The  texture  of  the  pulpy  part, 
though  the  fame  fubftancc  with  the  parenchyma  in 
root*,  yet  fridom  appears  in  the  form  of  rays  running  tit- 
wards  the  pith  ; and  whrn  thcfc  rays  do  appear,  they 
do  not  extend  above  half  way  to  the  circumference. 

The  vefieU  of  the  bark  are  very  differently  fituated,  and 
dellincd  for  various  purpofes  in  different  plants.  For  . 
example,  in  the  bark  of  the  pine,  the  irnnoft  are  lymph 
dulls,  and  exceedingly  final! ; the  outmotl  are  gum  or 
refinift rous  vcficls,  dellincd  for  the  fccretion  of  turpen- 
tine ; and  arc  fo  large  as  to  be  diftinllly  vifible  to  the 
naked  eye. 

The  wood  lies  between  the  bark  and  pith,  and  con- 
fills  of  two  parts,  viz.  a parenchymatous  and  ligneous. 

In  all  trees,  the  parenchymatous  part  of  the  wood, 
though  much  divcrfified  as  to  fixe  and  confidence,  is  uni- 
formly difpofed  in  diametrical  rays,  or  infertions  run- 
ning betwixt  fimilar  rays  of  the  ligneous  part.  - 

The  true  wood  is  nothing  but  a congeries  of  old  dried 
Ivmph-duds.  Between  the  bark  and  the  wood  a new 
ring  of  thefe  duds  is  formed  every  year,  which  gradu- 
ally lofes  its  foftnefs  as  the  cold  fcafon  approaches  and 
towards  the  middle  of  winter  is  condenfed  into  a folid 
ring  of  wood.  Thcfc  annual  rings,  vtfiich  are  ditlin&ly 
vifible  in  mod  tires  when  cut  through,  ferve  as  natural 
marks  to  diftingui/h  their  age  (fig.  10.  11.)  The  rings  pjtte 
of  one  year  arc  fometimea  larger,  fometimfs  lefs,  than  CCCXClV 
thole  of  another,  probably  owing  to  the  favourablrnefs 
or  unfavourablencfs  of  the  fcafon. 

The  pith,  though  of  a different  texture,  is  cxadly  of 
the  fame  fuhflancc  with  the  parenchyma  of  the  bark,’ 
and  the  infertions  of  the  wood.  The  quantity  of  pith 
is  various  in  different  plants.  1 11ft  cad  of  being  incrcafed 
every  year  like  the  wood,  it  is  annually  diiniuiihcd,  its 
vcficls  drying  up,  and  a {Turning  the  appearance  and  ftruo 
ture  of  wood  ; infomuch  tlut  in  old  trees  there  in  fcarec 
fuch  a thing  as  pith  to  be  difeemed. 

A ring  of  fap-rcfieU  are  ufually  placed  at  the  outer 
edge  of  Uic  pith,  next  the  wood.  In  the  pine,  fig,  and 
walnut,  they  arc  very  Urge.  The  parenchyma  of  the 
pith  is  compofcd  of  fmall  cells  or  bladders,  of  the  fame 
kind  with  thofe  of  the  hark,  only  of  a larger  fi/.c.  The 
general  figure  of  thcfc  bladders  is  circular ; though  in  • 
lomc  plants,  as  the  thiille  and  borage,  they  are  angu- 
lar. Though  the  pith  is  originally  one  conndtcd 
chain  of  bladders,  yet  as  the  plant  grows  old  they  Ihri- 
vd,  and  open  in  different  direttions.  In  the  walnut,  at 
ter  a certain  age,  it  appears  in  the  form  of  a regular 
tranfverfe  hollow  diviliun.  In  (bme  plants  it  is  alto- 
gether wanting ; in  others,  as  the  foucltus,  nettle,  See. 
there  is  only  a tranfverfe  partition  of  it  at  every  jrunt. 

Many  other  varieties  might  be  mentioned  ; but  thcfc 
mull  be  left  to  the  cbfcrvaiiun  of  the  reader. 

A 2 Fig- 
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Plant.  Tig.  i'o.  A Iran  he  He  ft  A ion  of  a branch  of  afti,  at 
*l“  p ^ it  appear*  to  the  eye. 

CCCXC1V  Fig-  ii*  The  fame  fcAaon  magnified.  A A,  the 
bark.  BBB,  an  arched  ring  of  fap-vcffel*  next  the 
fltin.  CCC,  the  parenchyma  of  the  bark  with  its  ceUs, 
and  another  arched  ring  of  (ap-veffelii.  DD,  a circu- 
lar line  of  lymph-duAs  immediately  below  the  above 
arched  ring.  EE,  tlie  wood.  F,  the  firfl  year’s  growth* 
G,  the  fccond.  H,  the  third  year’*  growth.  Ill,  the 
true  wood.  KK,  the  great  air- veffels.  LJL,  the  leffer 
ones.  MMM,  the  parenchymatous  infirrtioos  of  the 
bark  reprrfcntcd  by  the  white  rays.  NO,  the  pith* 
with  its  bladders  or  cells. 

4.  Of  Ox  Loaves. 3 The  leaves  of  plants  confift  of 
the  fame  fubftance  with  that  of  the  trunk.  They  are 
full  of  nervv*  or  woody  portions,  running  in  aD  direc- 
tions, and  branching  out  into  innumerable  (mall  threads, 
interwoven  with  the  parenchyma  like  fine  bice  or 

, gau7c. 

The  (kin  of  the  leaf,  like  that  of  an  animal,  is  full  of 
pores,  which  both  ferve  for  perfpiration  and  for  the  ab- 
ibrptton  of  dews,  air,  Sec.  Theft-  pores  or  orifices  differ 
both  in  (hape  and  magnitude  in  different  plants,  which 
is  the  canfe  of  that  variety  of  texture  or  grain  peculiar 
to  every  plant. 

The  pulpy  or  parenchymatous  part  confift  a of  very 
minute  fibres,  wound  up  into  final]  cells  or  bladders. 
Thcfe  cells  are  of  various  fire*  in  the  fame  leaf. 

AD  leaves,  of  whatever  fignre,  have  a marginal  fibre, 
by  which  all  the  reft  are  bounded.  The  particular  fhape 
of  this  fibre  determines  the  figure  of  the  leaf. 

The  vcflcls  of  leaves  have  the  appearance  of  inofeu- 
lating  { but,  when  examined  by  the  microferope,  they 
are  found  only  to  be  interwoven  or  laid  along  each 
other. 

What  are  cafled  atr-veffrh%  or  thofc  which  carry  no 
fap,  are  vifihle  even  to  the  naked  eye  in  feme  leaves. 
When  a leaf  is  (lowly  broke,'  they  appear  like  finall 
woolly  fibres,  cotmeAed  to  both  end*  of  the  broken 
piece. 

Plate  Fig.  14.  The  appearance  of  the  air-veffcls  to  the  eye, 
CCCXCV  in  a vine-leaf  diawn  gently  afundcr. 

Fig.  1 5.  A fruall  piece  cut  off  that  leaf. 

Fig.  16.  The  fame  piece  magnified,  in  which  the  vef- 
fels  have  the  appearance  of  a (crew. 

Fig.  17.  The  appearance  of  thcfe  reflets  as  they  ex  ill 
in  the  leaf  before  they  are  llretched  out. 

5.  Of  the  Flower. J It  is  needlefs  here  to  mention 
any  thing  of  the  texture,  or  of  the  veffels,  & c.  of  Dowers, 
as  they  are  pretty  fimihr  to  thofc  of  the  leaf.  It  would 
be  foreign  to  our  prefent  purpofc  to  take  any  notice  of 
the  oharaAer*  and  diftinAions  of  flowers.  Thefc  be- 
long to  the  fcieocc  of  Botaxy,  to  winch  the  reader  is 
referred. 

There  is  one  curious  faA,  however,  which  muft  not 
be  omitted,  via.  That  every  flower  is  pcrfcAJy  formed 
in  its  parts  many  months  before  it  appears  outwardly  ; 
that  is,  the  fhiwers  which  appear  this  year  arc  not  pro- 
perly fpcaking  the  flowers  of  this  year,  but  of  the  laft. 
For  example,  mezereon  generally  flowers  in  January ; 
but  thefc  flowers  were  completely  formed  in  the  month 
of  Anguft  preceding.  Of  this  faA  any  one  may  fiitisfy 
himfcll  by  feparating  the  coats  of  a tulip-root  about  the 
beginning  of  September  ; and  he  will  find  that  the  two 
ioacrmolt  form  a kind  of  cell,  in  the  centre  of  which 
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(lands  the  young  flower,  which  is  not  to  make  it*  up-  PUnL 
pm  ranee  tdl  the  fbQowing  April  or  May.  Fig.  18,  v ■ 
exhibits  a view  of  the  tulip-root  when  difle&ed  in  Sep- 
tember, with  the  young  flower  towards  the  bottom. 

6.  Of  the  la  describing  the  ftruAurc  of  fruits, 

a few  examples  (hall  be  taken  from  fuch  as  arc  mod  ge- 
nerally known. 

A fxar%  befides  the  (kin,  which  is  a produAion  of  the 
(kin  of  the  bark,  confifts  of  a double  parenchyma  or  pulp, 
fap,  and  air-veflels,  calc ul ary  and  aertary. 

The  outer  parenchyma  is  the  fame  fubftance  conti- 
nued from  the  bark,  only  its  bladders  are  larger  and 
more  fucculcnt. 

It  is  every  where  interfperied  wills  finall  globules  or 
grains,  and  the  bladders  irfpeA  thefe  grains  as  a kind  ol 
centres,  every  grain  being  the  centre  of  a number  of 
bladder*.  The  fap  and  air-vcflels  iu  this  pulp  are  ex- 
tremely (mail. 

Next  the  core  is  the  inner  pulp  or  parenchyma,  which 
confifts  of  bladders  of  the  lame  kind  with  the  outer,  only 
larger  and  more  oblong,  com  (ponding  to  thofe  of  the 
pulp,  fron)  u'bieh  fcwns  to  be  derived.  This  inner 
pulp  is  much  fourer  than  the  other,  and  hat  none  of  the 
finall  grains  iuteriperlVd  through,  it ; and  hence  it  has 
got  the  name  of  ufetary. 

Between  the  acetary  and  outer  pulp,  the  globules  or 
grains  begin  to  grow  larger,  and  gradually  unite  into  a 
hard  ftony  body,  Specially  toward*  the  corculum  or  ftool 
of  the  fruit ; and  from  this  circumflamce  it  has  been  call- 
ed the  r.tth  vlary, 

Thefe  grains  are  not  derived  from  any  of  the  organi- 
cal  parts  of  the  tree ; but  feexn  rather  to  be  a kind  of 
concretions  precipitated  from  the  fap,  fimilar  to  the  pre- 
cipitation from  wine,  urine,  and  other  liquors. 

The  core  is  a nmudifh  cavity  in  the  centre  of  the 
pc.ir,  lined  with  a hard  woody  membrane,  in  which  the 
fi-td  is  inclofed.  At  the  bottom  of  the  cone  there  is  a 
finall  duA  or  canal,  which  runs  up  to  the  top  of  the 
pear  ; this  canal  allows  the  air  to  get  into  the  core,  for 
tile  purpofc  of  drying  and  ripening  the  feeds. 

Fig.  19.  a tranfvcrfe  fcAton  of  a pear,  as  it  appears  PUr* 
to  the  naked  eye.  A,  the  (kin,  and  a ring  of  fap-vcf-  CCCXCVi 
fils.  B,  the  outer  parenchyma,  or  pulp,  with  its  vcf* 
fcls,  and  ligneous  fibres  interfperfed.  C,  the  inner  pa- 
renchyma, or  sectary,  with  its  veffels,  which  are  larger  . 
than  the  outer  one.  D,  the  core  and  feeds. 

Fig.  2:.  a piece  cut  off  fig.  19. 

Fig.  21.  is  fig.  20.  magnified.  AAA,  the  finall 
grains  or  globules,  with  the  veffels  radiated  from  them. 

Fig.  22.  a longitudinal  fcAion  of  the  pear,  (bow- 
ing a different  view  of  the  fame  parts  with  thofe  of 
fig.  f 9.  A the  channel,  or  duA,  which  runs  frosts 
the  top  of  the  pear  to  the  bottom  of  the  cote. 

In  a /renew,  the  parenchyma  appears  in  three  different 
forms.  The  parenchyma  of  the  rind  is  of  a coarfe  tex- 
ture, being  compuftd  of  thick  fibres,  woven  into  large 
bladders.  Thofe  neareft  the  furfuce  contain  the  effen- 
tial  ail  of  the  fruit,  which  burfts  into  a flame  when  the 
(kin  is  fqueezed  over  a ctmdle.  From  this  outmoft  pa-» 
rcnchyma  nine  or  ten  infections  or  lamellae  are  produ- 
ced, which  run  between  as  many  portions  of  Use  pulp, 
and  unite  into  one  body  in  the  centre  of  the  fruit,  winch 
correfpoods  to  the  pith  in  trunks  or  roots.  At  the  bot- 
tom and  top  of  the  lemon,  this  pith  evidently  joins  with 
the  rind,  without  the  intervention  of  any  lamellae.  This 
l circumftauce 
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Want.  circwnftanee  (hows,  that  the  pith  and  hark  arc  aftually 
V "*  1 connected  in  the  trunk  and  root*  of  plants  though  it  is 

difficult  to  demonftratc  the  connection,  on  account  of 
the  elofenef*  of  their  texture,  and  the  minutenei#  of 
their  fibre*.  Many  vcflels  are  difperfed  through  the 
whole  of  thU  parenchyma ; but  the  largeft  ones  ftand 
•n  the  inner  edge  of  the  rind,  and  the  outer  edge  of 
the  pith,  juft  at  the  two  extremities  of  each  lamella. 

The  ft co ad  kind  of  parenchyma  is  placed  between 
the  rind  and  the  pith  ; is  divided  into  diftirrfl  bodiea 
by  the  lamellae  ; and  each  of  thefe  bodies  forms  a large 
bag. 

Thefe  bags  contain  a third  parenchyma,  which  is 
a cinder  erf  fmaller  bags,  difliirfl  and  unconne&cd  with 
each  other,  haring  a final!  ftalk  by  which  they  are  fix- 
ed to  the  large  bag.  Within  each  of  thefe  fir  all  bags 
are  many  hundreds  of  bladders,  com  poled  erf  extreme- 
ly minute  fibres.  Thefe  bladders  contain  the  acid  juice 
of  the  lemon. 

p»afr  Fig.  1 2.  a longitudinal  fed  ion  of  a lemon.  AAA, 
CCCXCV  the  rind  with  the  vcfldl  which  contain  the  effential  oil. 

B B,  the  fubftancc  correfponding  to  the  pith,  formed 
by  the  union  of  the  lamellae  or  infertiona.  C C,  its 
continuation  and  connection  with  the  rind,  independent 
of  the  insertions. 

• Fig.  13.  a tranverfe  feel  ion  of  the  lemon.  B B B, 
&c.  tin:  nine  pulpy  bags,  or  fecond  parenchyma,  pla- 
ced between  the  rind  and  the  pith ; and  tin:  cluftcr  of 
fmall  bags,  which  contain  the  acid  juice,  inclofed  in 
the  large  ones.  C C,  the  large  vcflels  that  furround 
the  pith.  D D,  two  of  the  large  bags  laid  open,  show- 
ing the  feeds,  and  their  connection  with  the  fomclhe  or 
membranes  which  form  the  large  bags. 

Of  the  Perforation  of  Pia*  tv,  and  tire  quantity  of 
mniflurt  daily  imbibed  by  them . - Thefe  curious  particulars 
have  been  determined  with  great  accuracy  by  Dr  Hales. 
The  method  he  took  to  accomphfh  bis  purpofe  was  as 
follows. — In  the  month  of  July,  commonly  the  warmeft 
fed  fun  of  the  year,  he  took  a large  fun-flower  three  feet 
and  an  half  high,  which  had  been  purpofely  planted  in 
a flower-pot  when  young.  He  covered  the  pot  with 
thin  milled  bad,  baring  only  a final!  hole  to  preferve  a 
communication  with  the  external  air,  and  another  by 
-which  he  might  occafionally  fupply  the  plant  with  wa- 
ter. Into  the  former  he  infected  a'glafs  tube  nine 
inches  long,  and  another  fhorter  tube  into  the  hole  by 
which  he  poured  in  the  water ; and  the  hi  ter  was  kept 
clofc  flopped  with  a cork,  except  when  there  was  occa- 
fion  to  life  it.  The  hob#  in  the  bottom  of  the  pot  were 
alfo  flopped  up  with  corks,  ar.d  all  the  crevices  {hut 
with  cement.— Things  being  thus  prepared,  the  pot  and 
plant  wvrre  weighed  for  1 5 Icveral  days  ; after  which  the 
plant  was  cut  off  dofe  to  the  leaden  plate,  and  the 
flump  well  covered  with  cement.  By  weighing,  he 
found  that  there  perfpired  through  the  unglazed  porous 
pot  two  ounces  every  1 2 hours ; which  being  allowed 
for  in  the  daily  weighing  of  the  plant  and  pot,  the 
grtateft  pcrfpiratkm,  in  a warm  day,  was  found  to  be 
ene  pound  1 4 ounces  ; the  middle  rate  of  perfpiration, 
one  pound  four  ounces ; the  perfpinttion  of  a dry  warm 
night,  without  any  fenfible  dews  was  about  three 
ounces;  but  when  there  was  any  fenlible  though  fin  all 
dew,  the  • perfpiration  was  nothing;  and  when  there 
was  a large  dew,  or  kune  little  rain  in  the  night. 
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the  plant  and  pot  was  incrcafcd  in  weight  two  or  three 
ounces. 

In  order  to  know  what  quantity  was  perfpired  from 
a {quart?  inch  of  furface,  our  author  cut  off  all  the 
leaves  of  the  plant,  and  laid  them  in  five  feveral  par- 
cels, according  to  their  fereral  fixes;  and  then  mea- 
fured  the  furtacc  of  a leaf  of  each  parcel,  by  laying 
over  it  a large  lattice  made  with  threads,  in  which  each 
of  the  little  l quart-*  were  J of  an  inch ; by  numbering 
of  which,  he  had  the  furface  of  the  leaves  m fquare 
inches ; which,  multiplied  by  the  number  of  leaves  in 
the  correfponding  parcels,  gave  the  area  of  all  the 
Laves.  By  this  method  he  found  the  furface  of  the 
whole  plant  above  ground  to  be  56  j 6 fquare  inches, 
or  3V  ‘quart  feet.  He  dug  up  another  lun -flower  of 
nearly  the  fame  fizc,  which  had  eight  main  roots, 
reaching  15  inches  deep  and  fidewifr,  from  the  ftenu 
It  had  befides  a very  thick  bufh  of  lateral  roots  from 
the  eight  main  roots,  extending  every  way  in  a hemi- 
sphere about  nine  inches  from  the  ftem  and  main  roots. 
In  order  to  eftimate  the  length  of  all  tl»e  roots,  he  took 
one  of  the  main  roots  with  its  lateral*,  and  meafured 
and  weighed  them ; and  then  weighed  the  other  fevea 
writh  their  laterals ; by  which  means  he  found  the  fum 
of  all  their  lengths  to  be  144ft  feet.  Suppofing  then 
the  periphery  of  thefe  roots  at  a medium  to  be  o.  r 31 
of  an  inch,  then  their  furface  will  be  2276  fquare 
inches,  or  15.8  fquare  Let;  that  fo,  equal  to  0.4  of 
the  furface  of  the  plant  above  ground.  From  calcula- 
tions drawn  from  thefe  obfervatiooa,  it  appears,  that  a 
fquare  inch  uf  the  upper  furface  of  this  plant  perfpires 
vfft  part  of  an  inch  in  a day  and  a night ; and  that  a 
fquare  inch  of  the  furface  underground  imbibed  ^ of 
an  inch  in  the  fame  time.  ' 

The  quantity  perfpired  by  different  plants,  however,, 
is  by  no  means  equal.  A vine-leaf  perfpires  only  T£T 
of  an  inch  in  1 1 hours ; a cabbage  peifpiret -j8  of  an 
inch  in  the  fame  time  ; an  apple-tree  t[t  ® 1.2  hours 
and  a lemon  in  12  houi*. 

Of  the  ch  eviction  of  the  Saf  ia  Plahix- — Concerning 
this  there  have  been  great  difputts ; fomc  maintaining, 
that  the  vegetable  fop  has  a circulation  analogous  to 
the  blood  of  animals ; w hile  other*  affirm,  that  it  only 
aieends  in  live  day-time,  and  defevnds  again  in  the 
flight.  In  favour  of  the  doctrine  of  circulation  it  has 
been  urged,  that  upon  milking  a tranfvcrfe  incifion  in- 
to the  trunk  of  a tree,  the  jmcc  w hich  runs  out  proceeds 
in  greater  quantity*  from  the  upper  than  the  lower  part 
and  the  fwcllmg  in  the  upper  bp  is  alfo  much  greater 
than  in  the  lower.  It  appears,  however,  that  when  two 
fimilar  incifions  arc  made,  one  near  the  top  and  the 
other  near  the  root,  the  latter  expends  much  more  fop 
than  the  former.  Hence  it  is  concluded,  that  the  juice 
afeends  by  one  fet  of  vctTds  and  defeeads  by  another. 
But,  m order  to  Grow  this  clearly,  it  would  be  necef- 
fory  foil  to  prove  that  there  is  in  plants,  as  in  animals^ 
fomc  kind  of  centre  from  which  the  circulation  begins, 
and  to  which  it  returns ; but  no  fuch  centre  has  been 
difeovered  by  any  naturalift ; neither  is  there  the  leail 
provifiou  apparently  made  by  nature  whereby  the  tip- 
might  be  prevented  from  deictnding  in  the  very  fame 
vcflels  through  which  it  afeends.  In  the  la  A cal  vcflels 
of  animals,  w hich  we  may  fuppofc  to  be  analogous  to 
the  roou  of  vegetables,  there  are  valves  which  cffc&uaL 
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Flint.  |y  prevent  the  chyk  when  once  abforhed  from  returning 
' * ’ into  the  iuteftinc* ; but  no  fuch  thing  is  obferved  in  the 
veffcU  of  vegetables : whence  it  muft  be  very  probable, 
that  when  the  propelling  force  ceafes,  the  juice  defeends 
by  the  very  fume  vcflcls  through  which  it  afe  ended.  — 
This  matter,  however,  has  been  cleared  up  alrnoft  as 
well  as  the  nature  of  the  fubjctl  will  admit  of  by  the 
| Vfj  t l !•  experiments  of  I)r  Hales  Thefc  experiments  are  fo 
numerous,  that  for  a particular  account  of  them  we  muft 
i.  p.  14*  refer  to  the  work  itfelf;  however,  his  rcsfocing  againft 


the  circulation  of  the  fap  will  be  fufficiently  intelligible 
without  them.  u We  fee  (fays  he),  in  many  of  the 
foregoing  experiments,  what  quantities  of  moifture 
trees  dailv  imbibe  and  perfpire  : now  the  celerity  of  the 


trees  daily  imbibe  and  perfpire  : now  the  celerity  of  the 
fop  mud  be  very  great,  if  that  quantity  of  moifture 
muft,  moft  of  it,  afeend  to  the  top  of  the  tree,  then  dc- 
feend,  and  afeend  again,  before  it  is  carried  off  by  per- 
fpirttion. 

“ The  defied  of  a circulation  in  vegetables  foetus  in 
fomc  raeafurc  to  be  fupplied  by  the  much  greater  quan- 
tity of  liquor,  which  the  vegetable  takes  in,  than  the 
animal,  whereby  its  motion  is  accelerated  ; for  we  find 
the  fiut-flower,  bulk  for  bulk,  imbibes  and  perfpirrs  17 
times  more  frelh  liquor  than  a nan,  every  24  hours. 

**  lk-fides,  Nature’s  great  atm  in  vegetables  being 
only  that  the  vegetable  life  be  carried  on  and  maintain- 
ed, there  was  no  occafion  to  give  its  fop  the  rapid  mo- 
tion which  was  neceflary  for  the  blood  of  animals. 

“ In  animals,  it  is  the  heart  which  fetfi  the  blood  in 
motion,  and  make*  it  continually  circulate ; but  in  ve- 
getables wc  can  difeover  no  other  caufc  of  the  fop’s 
motion  but  the  ftrong  attraction  of  the  capillary  fap- 
veffeU,  aflifted  by  the  bridle  undulations  and  vibrations 
eaufal  by  the  fun’s  warmth,  whereby  the  fap  is  car- 
ried up  to  the  top  of  the  tailed  trees,  and  is  there  per- 
fpired  off  through  the  leaves : but  when  the  furface  of 
the  tree  is  greatly  diminifhtd  by  the  lols  of  its  leaves, 
then  alfo  the  perfpiration  ana  motibn  of  the  fop  is 
proportionably  diminifhed,  as  is  plain  from  many  of  the 
foregoing  experiments : fo  that  the  afeending  velocity 
of  the  fap  is  principally  accelerated  by  the  plentiful 
pcifpiration  of  the  leaves,  thereby  making  room  for 
the  fine  capillary  vcffds  to  exert  their  vaftly  attracting 
power,  which  perfpiration  is  effected  by  the  briflt  rare- 
fying vibrations  of  warmth  ; a power  that  docs  not 
feem  to  l>e  any  ways  well  adapted  to  make  the  fap  de- 
feend  from  the  tops  of  vegetables  by  different  yeffeU  to 
the  root. 

“ If  the  fap  circulated,  it  mull  needs  have  been 
feen  dtfeending  from  the  upper  part  'of  large  gaflu  * 
rut  in  branches  fet  in  water,  and  with  columns  of  wa- 
ter prilling  on  their  bottoms  in  long  glafs  tubes.  In 
both  which  cafes,  it  is  certain  that  great  quantities  of 
water  paffed  through  the  firm,  fo  that  it  mull  needs 
have  been  feen  defeending,  if  the  return  of  the  fap 
downwards  were  by  trufion  or  pulfion,  whereby  the 
blood  in  animals  19  returned  through  the  veins  to  the 
heart ; and  that  pulfion,  if  there  were  any,  muft  ncccf- 
farily  be  exerted  with  prodigious  force,  to  be  able  to 
drive  the  Tap  through  the  finer  capillaries.  So  that,  if 
there  be  a return  of  the  fop  downwards,  it  muft  be  by 
nttradion,  and  that  a very  powerful  one,  as  we  may 
fee  by  many  of  thefe  experiments.  But  it  is  hard  to 
conceive  what  and  where  that  power  is  which  can  be 
equivalent  to  that  provifion  nature  has  made  for  the  af- 
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cent  of  the  fop  in  confcquence  of  the  great  perfpira* 
tion  of  the  leaves.  *■ 

“ The  inftatK.es  of  the  jeflamine-trer,  and  of  the 
paflion-tree,  have  been  looked  upon  u ftrong  proofs  of 
the  circulation  of  the  fop,  bccaufc  their  branches, 
which  were  far  below  the  inoculated  bud,  were  gilded ; 
but  vre  have  many  vifible  proofs  in  the  vine,  and  other 
bleeding  trees,  of  the  fap’*  receding  back,  and  pulhing 
forwards  alternately,  at  different  times  of  the  day  and 
night.  And  there  is  great  rc&fon  to  think  that  the  fap 
of  all  other  trees  has  fuch  an  alternate,  needing,  and 
progrefGve  motion,  occafioned  by  the  altcmacics  of  day 
and  itight,  warm  and  cool,  motft  and  dry. 

“ For  the  fap  in  all  vegetables  docs  probably  recede 
in  fume  mcafurc  from  the  tops  of  the  branches,  as  the 
fun  leaves  them ; bccaufc  its  rarefying  power  then 
ceafing,  the  greatly  rarefied  fop,  and  air  mixed  with  it, 
will  condcnfe,  and  take  up  lefs  room  than  they  did,  and 
the  dew  and  rain  will  then  he  ftrongly  imbibed  by  the 
leaves  ; whereby  the  body  and  branches  of  the  vegetable 
which  have  been  much  exhaufted  by  the  great  evapora- 
tion of  the  day,  may  at  night  imbibe  fop  and  dew 
from  the  leaves ; for  by  fcveral  experiments,  plants  were 
found  to  incrcafe  confulerably  in  weight,  in  dewy  and 
moill  nights.  And  by  other  experiments  on  the  vine, 
it  was  found  that  the  trunk  and, branches  of  vines  were’ 
always  in  an  imbibing  Hate,  caufed  by  the  great  pcrfpi- 
ration  of  the  leaves,  except  in  the  Weeding  fcafon  ; but 
when  at  night  that  perfpiring  power  ceafes,  then  the 
contrary  imbibing  power  will  prevail,  and  draw  the  fap 
and  dew  from  the  leaves,  as  well  as  moifture  from  the 
roots. 

“ And  wc  have  a farther  proof  of  this  by  fixing  mer- 
curial gage*  to  the  llcms  of  fcveral  trees  which  do 
not  bleed,  whereby  it  is  found  that  they  are  always 
in  a ftrongly  imbibing  ftate,  by  drawing  up  the  mer- 
cury fcveral  inches : whence  it  is  caly  to  conceive, 
how  fome  of  the  particles  of  the  gilded  hud  in  the  ino- 
culated jeffamine  may  he  abforbed  by  it,  and  thereby 
communicate  their  gilding  miafiua  to  the  fap  of  other 
branches ; efpocially  when,  fome  months  after  the 
inoculation,  the  ftock  of  the  inoculated  jeffamine  is 
cut  off  a little  above  the  bud } whereby  the  fto«k, 
which  was  the  counteracting  part  to  the  ftem,  being 
taken  away,  the  ftem  attracts  more  vigorously  from 
the  bud. 

“ Another  argument  for  the  circulation  of  the  fop  is, 
that  fome  forts  of  the  grafts  will  infed  and  canker  the 
ftocks  they  arc  grafted  on : but  by  mercurial  gages 
fixed  to  frdh*cut  Heirs  of  trees,  it  is  evident  that  thofe 
Hems  were  in  a ftrongly  imbibing  ftute  ; and  confe- 
qtiently  the  cankered  Hocks  might  very  likely  draw'  fap 
from  the  graft,  as  well  as  the  gTaff  alternately  from 
the  ftock ; juft  in  the  fame  manner  as  leaves  and 
branches  do  from  each  other,  in  the  viciffit  tides  of  day 
and  night.  And  this  imbibing  power  of  the  ftock  is 
fo  great,  where  only  fome  of  the  branches  of  a tree 
:ire  grafted,  that  the  remaining  branches  of  the  ftock 
will,  by  their  ftrong  attraction,  ftarve  thofe  grafts ; for 
which  rcafon  it  is  ufual  to  cut  off  the  greateft  part  of 
the  branches  of  the  ftock,  leaving  only  a few'  fmall  ones 
to  draw  up  the  fap. 

**  The  inllance  of  the  ilex  grafted  upon  the  Englifh 
oak,  forms  to  afford  a very  confiderable  argument 
again H a circulation.  For,  if  there  were  a free  uni- 
» form 
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Plane,  form  circulation  of  the  fap  through  the  oak  and  Hex, 
* why  fhould  the  leaves  of  the  oak  fall  in  winter,  and 
not  thofe  of  the  ilex  ? 

14  Another  argument  againft  an  uniform  circulation 
of  the  fap  in  trees,  as  in  animals,  may  he  drawn  from  an 
experiment,  where  it  was  found  by  the  three  mercurial 
gages  fixed  to  the  fame  Tine,  that  while  feme  of  its 
branches  changed  their  ftatc  of  protruding  fap  into  a 
ftatc  of  imbibing,  others  continued  protruding  lap  ; one 
nine,  and  the  other  thirteen  days  longer.’ * 

To  this  reafoning  of  Dr  Hales  wc  Ihatl  fubjoin  an 
experiment  made  by  Mr  Muilcl  of  the  Academy  of 
Sciences  at  Rouen,  which  fee  mu  decifive  againft  the 
dodrine  of  circulation.  His  account  of  it  is  as  fol- 
lows.— “ On  the  12th  of  January  I placed  fcveral 
(hrubs  in  pots  againll  the  windows  of  my  hot-houfc, 
font*  within  the  houfeand  others  without  it.  Through 
holes  made  for  this  purpofc  in  the  panes  of  glafs,  I 
palled  a branch  of  each  of  the  (hrubs,  fo  that  thofe  on 
the  infide  had  a branch  without,  and  thofe  on  the  oist- 
fide  one  within  ; after  this,  1 took  care  that  the  holes 
fhould  be  cxadly  elofed  and  luted.  This  inverfe  ex- 
periment, I thought,  if  followed  clofely,  could  not  fail 
affording  fufficicnt  points  of  comparison,  to  trace  out 
the  differences,  by  the  obfervatioo  of  the  effeds. 

44  The  2Cth  of  January,  a week  after  this  difpofi- 
tion,  all  die  brandies  that  were  in  the  hot-houfc  be- 
gan to  difclofe  their  buds.  In  the  beginning  of  Fe- 
bruary there  appeared  leaves ; and  towards  the  end  of 
it,  (hoot*  of  a confidcrable  length,  which  prefented  the 
young  flowers.  A dwarf  apple-tree,  and  fevcral  rofe- 
trees,  being  fnbmittcd  to  the  fame  experiment,  (bowed 
■ the  fame  appearance  then  as  they  commonly  put  on  in 
May  ; in  fliort,  all  the  hranches  which  were  within  the 
hot-houfc,  and  confequently  kept  in  the  warm  air,  were 
green  at  the  end  of  February,  and  had  their  fhootx  in 
great  forwardnt.fi.  Very  different  were  thofe  parts  of 

. the  fame  tree  which  were  without  and  expofed  to  the 

cold.  None  of  thefe  gave  the  haft  fign  of  vegetation  ; 
and  the  flroft,  which  was  intenfc  at  that  time,  broke  a 
rofe-pot  placed  on  the  outfide,  and  killed  fome  of  the 
branches  of  that  Very  tree  which,  on  the  in  tide,  was 
every  day  putting  forth  more  and  more  (hoots,  leaves, 
and  buds,  fo  that  it  wan  in  fifti  vegetation  on  one  fide, 
whilft  frozen  on  the  other. 

“ The  continuance  of  the  froft  oe rationed  no  change 
in  any  of  the  internal  branches.  They  all  continued  in 
a very  brifle  and  verdant  (late,  as  if  they  did  not  belong 
to  the  tree  which,  on  the  outfide,  appeared  in  the  Hate 
of  the  greateft  fuffering.  On  the  I $th  of  March,  not* 
with  (landing  the  feverity  of  the  fcafon,  all  was  in  full 
bloom.  The  apple-tree  had  its  root,  its  ft  cm,  and  part 
of  its  branches,  in  the  hot-houfc.  Thefe  branches  were 
covered  with  leave*  and  flowers;  but  the  brandies  of 
the  fame  free,  wliich  were  carried  on  the  outfide,  and 
expofed  to  the  cold  air,  did  not  in  the  lead  partake  of 
the  activity  of  the  reft,  hut  were  ahfolutely  in  the  lame 
ftatc  which  all  trees  arc  in  during  winter.  A rofc-trcc, 
iiy  the  fame  pofitiou,  (bowed  long  (hoots  .with  leaves  and 
buds ; it  had  even  (hot  a vigorous  branch  upon  its 
ftalk  ; whilft  a branch  which  pallid  through  to  the 
outfide  had  not  begun  to  produce  any  thing,  but  was 
io  the  fiune  ftatc  with  other  rofe-trees  left  in  the 
ground.  This  branch  is  four  lines  in  diameter,  aud 
t8  inches  high. 
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44  The  rofe-trtc  on  the  outfide  was  in  the  fame  (late*, 
but  one  of  its  branches  drawn  through  to  the  infide  of 
the  hot-houfc  was  covered  with  leaves  and  rofe-bud*. 

It  was  not  without  aftoniftiment  that  I faw  this  branch 
, (hoot  as  brifldy  as  the  rofe-trec  which  was  in  the  hot- 
houfc,  whofc  roots  and  ftalk,  expofed  as  they  were  to 
the  warm  air,  ought,  it  ihould  feem,  to  have  made  it 
get  forwarder  than  a branch  belonging  to  a tree,  whofe 
roots,  trunk,  and  all  its  other  branches,  were  at  the  very 
time  froft-nipped.  Notwithftanding  this,  the  branch 
did  not  feem  affeded  by  the  ftatc  of its  trunk ; but  the 
a&ion  of  the  heat  upon  it  produced  the  lame  effect  a* 
if  the  whole  tree  had  been  in  the  hot-boufe.** 

Of  the  Perpendicularity  nf  PiAMTi, — This  is  a 
phenomenon  in  natural  hiftory,  which  was  firft  obferved  # 
i>y  M.  Dodart,  and  publiflied  in  an  eftay  on  the  afledation  an. 

of  perpendicularity  obfcrvttl  in  the  ftems  or  ftalk*  of  alli;o8. 
plants,  in  the  roots  of  many,  and  even  in  their  branch- 
es, as  much  aa  poffible.  Though  almoll  all  plant*  rife 
a little  brooked,  yet  the  llems  (hoot  up  perpendicularly, 
and  the  roots  fink  down  perpendicularly  : even  thole, 
which  by  the  declivity  of  tire  foil  come  out  inclined,  or 
thofe  which  are  diverted  out  of  the  perpendicular  by 
any  violent  means,  again  redrefr  and  ftraighten  themfclves 
and  recover  their  perpendicularity,  by  making  a fccond 
aud  contrary  bend  or  elbow  without  rectifying  the  full. 

We  commonly  look  upon  this  affedation  without  any 
Gurprifc;  but  the  natural: ft  who  know'*  what  a plant  i*» 
ana  how  it  is  formed,  finds  it  a fuhjcCl  of  aftoniOunent. 

Each  feed  we  know  contains  iu  it  a fittlc  piant,  al- 
ready formed,  and  needing  nothing  but  to  be  unfolded; 
the  little  plant  lias  iu  root;  and  the  pulp,  which  is  ufu- 
ally  fepa rated  into  two  lobes,  is  the  foundation  of  the 
firft  food  it  draws  by  its  root  when  it  begins  to  ger-. 
minate.  If  a feed  in  the  earth  thcrefacc.be  difpofed  fo 
a$  that  the  root  of  the  little  plant  be  turned  downwards, 
and  the  linn  upward*,  and  even  pcrpcndici.lai  y up- 
wards, it  is  cafy  to  conceive  that  the  little  plant 
coming  to  unfold  itfclf,  its  ftalk  and  root  need  only  fol- 
low the  diredion  they  have  to  grow  perpendicularly. 

But  wc  know  that  the  feeds  of  plants,  whether  fown  of 
themfclves  or  by  man,  fall  in  the  ground  at  random ; 
and  among  the  great  variety  of  fituatioos  with  regard 
to  the  ftalk  of  their  plant,  the  perpendicular  one  up- 
wards is  but  one.  In  all  the  reft,  therefore,  it  is  nc- 
ceflary  that  the  ftalk  redify  itfclf,  fo  as  to  get  out  of 
the  ground : hut  what  force  effects  this  change,  which 
is  umjncftionably  a violent  adion  ? Docs  the  ftalk  find 
a Id’s  load  of  earth  al>ovc  it,  and  therefore  go  naturally 
that  way" where  it  finds  the  leall  obftaclc  ? Were  this  fo, . 
the  little  root,  when  it  happens  to  be  uppermoft,  mud 
alfo  follow  that  diredion,  and  mount  lip. 

To  account  for  tw  o luch  different  actions,  M.  IXxlart 
fuppnics  that  the  fibres  of  the  ftalk*  arc  of  fuch  a na- 
ture as  to  be  contracted  and  fttortened  by  tlic  heat  of 
the  fun,  and  lengthened  out  by  the  moifturr  of  the 
earth;  and,  on  the  contrary,  that  the  fibre*  of  the  roots 
arc  contradcd  by  the  moifture  of  the  earth,  and  length- 
ened by  the  beat  of  the  fun.  When  the  platitule  there- 
fore is  inverted,  and  the  root  at  the  top,  the  fibres 
\vhich  compofe  one  of  the  branches  of  the  root  arc  not 
alike  expofed  to  the  moilluic  of  the  earth,  the  lower 
part  being  more  expofed  than  the  upper.  The  low  er 
mull  of  courfe  contrad  the  moft ; and  this  contradion  is  • 
again  promoted  by  the  icngthcoirg  of  the  upper,  \vhcrc- 
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T'mk  on  the  fun  a£ta  with  the  grcatcft  Force.  This  branch 
—~v“ of  the  root  mull  therefore  recoil  toward*  the  earth, 
and,  inlinuuting  through  the  pore*  thereof,  muft  get 
underneath  the  bulb,  &c.  By  inverting  this  reafoning 
we  difeover  how  the  ftalk  comes  to  get  uppermoft. 

W e-  fuppofe  then  that  the  earth  attracts  the  root 
to  itfclf,  and  that  the  fun  contributes  to  its  defeent ; 

* and,  on  the  other  hand,  that  the  fnn  attra&s  the  Hem, 
and  the  earth  contributes  to  fend  it  towards  the  fame. 
With  refpeft  to  the  ftraightening  of  the  ftalk*  in  the  open 
air,  our  author  imagines  that  it  arifes  from  the  imprtf- 
fion  of  external  caufcs,  particularly  the  fun  and  rain. 
For  the  upper  part  of  a (talk  that  is  bent  is  more  expo- 
fed  to  the  rain,  dew,  and  even  the  fun,  &c.  than  the 
under ; and  thefe  caufes,  in  a certain  ftruclure  of  the  fi- 
bres, both  equally  tend  to  ftraighten  the  part  moll  expo  fed 
by  the  fliortening  they  furceffively  occafiun  in  it ; for 
moifture  fhortens  by  fweliing  and  heat  by  diffipating. 
What  that  ilmdure  is  which  gives  the  fibres  fuch different 
qualities,  or  whereon  it  depends,  is  a myftcry  as  yet  be- 
yond our  depth. 

M.  de  la  Hire  accounts  for  the  perpendicularity  of 
the  Hems  or  Hulks  of  plants  in  this  manner  : he  fuppo- 
fes  that  the  root  of  plants  draws  a coarfcr  and  heavier 
juice,  and  the  Item  and  branches  a finer  and  more  vola- 
tile one.  Mofl  naturalists  indeed  conceive  the  root  to 
be  the  ftomach  of  the  plant,  where  the  juices  of  the 
earth  arc  fubtilized  fo  as  to  become  able  to  rife  through 
the  ftein  to  the#  extremity  of  the  branches.  Tin's  diffe- 
* irnce  of  juices  fuppofes  larger  pores  in  the  roots  than 
the  ftalk,  See.  and,  in  a word,  a different  contex- 
ture. This  difference  muft  Ixr  found  even  in  the  little 
inviiible  plant  inclofcd  in  the  feed : in  it,  therefore,  we 
may  conceive  a point  of  reparation  *,  fuch  ait,  that  all  on 
one  fide,  for  example  the  root,  fhall  be  unfolded  by  the 
gr offer  juices,  and  all  on  the  other  fide  by  the  more 
fubtile  ones.  Suppofc  the  plantule,  when  its  parts  be- 
gin to  unfold,  to  be  entirely  inverted,  the  root  at  the 
top,  and  the  ftalk  below ; the  juices  entering  the  root 
will  lie  coarftft,  and*£'hen  they  have  opened  and  en- 
larged the  pores  fo  as  to  admit  juices  of  a determinate 
weight,  thofe  juices  prefling  the  root  more  and  more 
will  drive  it  downwards  j and  this  will  increafc  as  the 
root  is  more  extended  or  enlarged : for  the  point  of 
reparation  being  conceived  as  the  fixed  point  of  a lever, 
they  will  acl  by  the  longer  arm.  The  volatile  juices  at 
the  fame  time  h iving  penetrated  the  ftalk,  will  give  it  a 
direction  from  below  upwards ; and,  by  reafon  of  the 
lever,  will  give  it  more  and  more  ever)-  day.  The  little 
plant  is  thus  turntd  on  its  fixed  point  of  feparation  till 
it  become  perfedlly  creft. 

When  the  plant  is  thus  erefted,  the  ftalk  (houhl  ft  ill 
rife  perpendicularly,  in  order  to  give  it  the  more  firm 
biding,  and  enable  it  to  withiland  the  effort  of  wind 
ami  weather.  M.  Parent  thus  accounts  for  this  effect : 
If  the  nutritious  juice  which  arrived  at  the  extremity 
of  a rifing  ftalk  evaporate,  the  weight  of  the  air  uhiih 
encomp.iffcs  it  on  all  fides  will  nuke  it  afeend  vertically: 
but  if,  in  ft  cad  of  evaporating,  it  congeal,  and  remain 
fixed  to  that  extremity  whence  it  was  ready  to  go  <*ff* 
the  weight  of  the  air  will  give  it  the  fame  direction ; fo 
that  the  ftalk  win  have  acquired  a finall  new  part  ver- 
tically laid  over  it,  juft  as  the  flame  in  a candle  held  in 
•any  way  obliquely  to  the  horizon  ftill  rontinucs  vertical 
by  the  prvflure  ot  the  atmufphcre.  The  new  drops  of 
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juice  that  ftteeeed  will  follow'  the  fame  dire&ion  | tnd 
as  all  together  form  the  ftalk,  that  muft  of  courfc  be  ver-  ' 
tical,  unlefsfome  particular  circumftance  intervene. 

The  branches,  which  are  at  firft  fuppofed  to  proceed 
laterally  out  of  the  ftalk  in  the  firft  embryo  of  the  plant, 
though  they  fhould  even  come  out  in  an  horizontal  di- 
rection, muft  alfo  raife  thcmfelves  upwards  by  the  con- 
ftant  direction  of  the  nutritious  juice,  which  at  firft 
fcarcc  meets  any  refiftance  in  a tender  fupplc  branch  j 
and  afterwards,  even  though  the  brand:  grow  more 
firm,  it  will  ad  with  the  more  advantage ; finec  the 
branch,  being  become  longer,  fumiflics  it  w-ith  a longer 
arm  or  lever.  The  (lender  ad  ion  of  even  a little  drop 
becomes  very'  confiderable  by  its  continuity,  and  by  the 
afliftance  of  fuch  circumftance*.  Hence  may  we  ac- 
count for  that  regular  fituation  and  dined  ion  of  the 
branches,  fince  they*  all  make  nearly  the  fame  conftant 
angle  of  45®  with  the  ftetn,  and  with  one  another. 

M.  Aftruc  accounts  for  the  perpendicularity  of  the 
Items,  and  their  redreifing  thcmfelves,  thus:  t.  He 
thinks  the  nutritious  juice  arifes  from  the  circum- 
ference of  the  plant,  and  terminates  in  the  pith  : And, 

2.  That  fluid-,  contained  in  tubes  either. parallel  or  ob- 
lique to  the  horizon,  gravitate  on  the  lower  part  of  the 
tubes,  and  not  at  all  on  the  upper.  Hence  it  follows, 
that,  in  a plant  placed  either  obliquely  or  parallel  to  the 
horizon,  the  nutritious  juice  will  ad  mure  on  the  lower 
part  of  the  canals  than  on  the  upper ; and  by  this 
means  they  will  infinuate  more  into  the  canals  commu- 
nicating therewith,  and  be  colledcd  more  copioufly 
therein : thus  the  parts  011  the  lower  fide  will  receive 
more  accretion  and  be  more  nourilhed  than  thofe  on  the 
upper,  the  extremity  of  the  plant  will  therefore  be  obli- 
ged to  bend  upwards. 

This  principle  brings  the  feed  into  its  due  fituation 
at  firft.  In  a bean  planted  uplide  down,  the  plume 
and  radicle  may  be  feen  with  the  naked  eye  (hooting  at 
firft  directly  for  about  an  inch  ; after  which  they  begin 
to  bend,  the  one  downward,  ami  the  other  upward. 
The  fame  is  the  cafe  in  a heap  of  barley  to  He  made  in- 
to malt,  or  in  u quantity  of  acorns  laid  to  fpruut  in  a 
moift  place,  &c.  Each  grain  of  barley  and  each  acorn 
lias  a different  fituation  ; and  yet  every  fprout  tends  di- 
rectly upward,  and  every  root  downward,  and  the  cur- 
vity  or  bend  they  make  i»  greater  or  lefs  as  their  fit  tui- 
tion approaches  more  or  lefs  to  the  direction  wherein 
no  curvature  at  all  would  be  neceffary.  But  two  fuch 
oppofite  motions  cannot  poflibly  arife  without  fuppofing 
fume  difference  between  the  two  parts:  the  only  one  we 
know  of  is,  that  the  plume  is  fed  by  a juice  imported 
to  it  by  tubes  parallel  to  its  fidc»,  whereas  the  radical 
imbibes  its  nouriJhmcnt  at  even*  pore  in  its  furface. 
When  the  plume  therefore  is  either  parallel  or  inclined 
to  the  horizon,  the  nutritious  juice,  feeding  the  lower 
parts  more  than  the  upper,  will  determine  its  extremes 
to  turn  upward,  for  the  reafon*  before  given.  On  the 
contrary,  when  the  radicle  is  in  the  like  fituation,  the 
nutritious  juice  penetrating  through  the  upper  part  more 
copioufly  than  through  the  under,  there  will  lx  a great- 
er accretion  of  the  former  than  of  the  latter ; and  the 
radicle  w'iU  therefore  be  bent  downwards,  and  this  mu- 
tual curvity  of  the  plume  and  radicle  mull  continue  till 
fuch  Jlme  a*  their  fide*  arc  nourilhed  alike,  which  can- 
not be  till  they  are  perpendicular. 

Of  the  Fuod  0)  Pianh.  — This  hath  been  fo  fully 
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dJfcsBM  under  tf*  «rt!ck  AouCVUWM  f,  that  lit- 
' lie  remain,  to  be  (aid  upon  the  fuhjeS  in  tbit  place. 
The  method  of  making  dephlogifticaied  or  vital  «ir  dt 
nowj  it  now  fo  much  improred,  that  manbedefi  e*pe* 
rirrtent*  may  be  made  with  it  both  on  animals  and  vege- 
tables. It  appears,  indeed,  that  thefe  taro  part*  of  the 
creation  arc  a kind  of  counterbalance  to  one  another ; and 
the  oonioua  parti  or  eiercmenta  of  the  one  protre  falutarjr 
food  to  the  other.  Thun,  from  the  animal  body  conn- 
nually  pafs  off  certain  effluvia,  which  vitiate  or  pbUgijivote 
the  air.  Nothing  can  be  more  prejudicial  to  animal  life 
than  as  accumulation  of  thefe  effluvia : on  the  other 
hand,  nothing  is  more  favourable  to  vegetables  than 
thofe  excremefllitiou*  effluvia  of  animal*  i and  according- 
ly they  greedily  abforb  them  from  the  earth,  or  from 
the  air.  With  refped  to  the  excrement  itious  part*  of 
living  vegetable*,  the  cafe  i«  rcveiffed.  The  poitH 
air  is  the  common  effluvium  which  pafTc*  off  from  vege- 
table* ; and  thi*,  however  favourable  to  animal  life,  is 
by  no  means  fo  to  vegetable  ; whence  we  have  an  ad- 
ditional proof  of  the  doctrine  concerning  the  food  of 
plants  delivered  under  the  article  Agriculture. 

With  regard  to  the  effeda  of  other  kinds  of  air  on 
vegetation,  a difference  of  fome  confluence  took  place 
between  Dr  Pncftley  and  Dr  Ptrcivak  The  former, 
in  the  firft  volume  of  his  Experiments  and  Obfervations 
on  Air,  had  afferted  that  fixed  air  is  fatal  to  vegetable 
as  well  as  to  animal  life.  This  opinion,  however,  was 
oppofed  by  Dr  Percival,  ami  the  contrary  one  adopted 
by  Dr  Hunter  of  York  in  the  Georgical  Effays,  rot  v. 
The  experiments  related  by  thefe  two  gentlemen  would 
indeed  have  been  deciiive,  had  they  been  made  with  fuffi- 
cicnt  accuracy.  That  this  was  tl y:  cafe,  however.  Dr 
Prieftlry  denies ; and  in  the  3d  volume  of  his  Treatife  on 
Air  has  fully  dete&ed  the  miftakc*  in  Dr  Percival’*  Expe- 
riment* } which  proceeded  in  faft  from  his  having  ufed, 
not  fixed  air,  but  common  air  mixed  with  a fmalf  quan- 
tity of  fixed  air.  His  experiments,  when  repeated  with 
the  pureft  fixed  air,  and  in  the  moft  careful  manner, 
were  always  attended  with  the  fame  effeflt,  namely,  the 
killing  of  the  plant. 

It  had  alfo  been  afferted  by  Dm  Percival  and  Hun- 
ter, that  water  impregnated  with  fixed  air  was  more 
favourable  to  vegetation  than  Ample  water.  Thi*  opi- 
nion was  likewise  examined  by  Dr  Prieftlcy  : however, 
his  experiments  were  indecifive  } but  feem  rather  unfa- 
vourable to  the  ufe  of  fixed  air  than  otherwife. 

Another  very  remarkable  fa<$  with  regard  to  the 
food  of  plant*  ha*  been  difeovered  by  Dr  PridIJeyj 
namely,  that  fomc  of  them,  fucli  as  the  willow,  com- 
frey,  and  duck- weed,  are  nourilhed  by  inflanunaUe 
»m  air.  The  firft,  he  Cays,  flourifhr*  in  thi*  fpecies  of  air 
Jlir,  vq!.  v.fo  remarkably,  that,  " it  may  be  faid  to  fe*d  upon  it 
V-  H with  great  avidity.  This  procefs  terminate*  in  the 
change  of  what  remain*  of  the  inflammable  air  into 
phlogifiicated  air,  and  foroetimes  into  a (paries  of  an- 
as good  a*  common  air,  or  even  better  | fo  that  it  muff 
be  the  wflammakk  prineipit  in  the  air  that  the  plant 
takes,  converting  it,  no  doubt,  into dts  proper  nourffh- 
ment.” 

What  the  followers  of  Stahl  cal!  phlogifis’cated  air 
sad  inflammable  air,  are  fo  clofely  allied  to  each  other, 
that  it  is  no  wonder  they  ftiould  ferve  promifeuoufly  for 
ah^food  of  plant*.  The  rcafon  why  both  are  not  agree- 
able to  all  kinds  of  plants,  moft  probably  is  the  different 
Vcm,.  XV.  Part  I. 
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ouantJty  of  phlogiftic  matter  contained  in  them,  and  the 
different  action  of  the  latent  fire  they  contain  1 for  all 
plants  do  not  require  an  equal  quantity  of  nouriihmentt 
and  fuch  as  require  but  little,  will  be  deftroyed  by  ha- 
ring too  much.  The  affa’on  of  beat  alfo  is  effentially 
neccffary  to  vegetation  j and  it  is  probable  that  very 
much  of  this  principle  is  abforbed  from  the  air  by  ve- 
getables. But  if  the  air  by  which  plants  arc  partly  turn- 
riihed  contains  too  much  of  that  principle,  it  is  very 
probable  that  they  may  be  deftroyed  from  this  caufe  as 
well  as  the  other ; and  thus  Inflammable  air,  which  con- 
tains a vail  quantity  of  that  a&ive  principle,  may  de- 
ft roy  fuch  plants  as  grow  in  a dry  foil,  though  it  pre- 
ferves  thofe  which  grow  in  a wet  one.  Sec  Vegeta- 

T,°":  . . .-j 

JjiJenunnUon  of  Plasts.—So  great  are  tie  prolific 
powers  of  the  vegetable  kingdom,  that  a Angle  plant 
almoft  of  any  kino,  if  left  to  itfelf,  would,  in  a ftiort 
time,  over-run  the  whole  word.  Indeed,  fuppofing  the 
plant  to  have  been  only  a Angle  annual,  with  two  feeds, 
it  would,  in  20  years,  produce  more  than  a million  of 
it*  own  fpecies  j what  numbers  then  muff  have  been  pro- 
duced by  a plant  whole  feeds  are  fo  numerous  as  many 
of  thofe  with  which  we  are  acquainted  ? See  Natvz.il 
Hijlory,  fe&.  iii.  p.  654 , See.  In  that  part  of  our  work 
we  have  given  particular  examples  of  the  very  prolific 
nature  of  plants,  which  we  need  not  repeat  here ; and 
we  have  made  fome  obfervations  on  the  means  by  which 
they  are  carried  to  diftant  place*.  This  is  a very  curi- 
ous matter  of  faA,  and  as  fuch  we  (hall  now  give  a 
fuller  account  of  it. 

If  nature  had  appointed  no  means  Tot  the  Mattering 
of  thefe  numerous  feeds,  but  allowed  them  to  fall  down 
in  the  place  where  they  grew,  the  youog  vegetable* 
nmft  of  ncccflity  have  choakcd  one  another  as  they  grew 
up,  and  not  a Angle  plant  'could  have  arrived  at  perfec- 
tion. But  fo  many  ways  arc  there  appointed  for  live 
diflcminat  ion  of  plants,  that  we  fee  they  not  only  do  not 
hinder  each  others  growth,  but  a fingk  plant  will  in  a 
fhort  time  fpread through  different  countries.  The  moft 
evident  mean*  for  this  pnrpofc  are, 

1.  The  force  of  the  aw.— Tliat  the  efficacy  of  this 
may  be  the  greater,  nature  ha*  .raifed  the  feeds  of  ve- 
getables upon  ftalkfi,  fo  that  the  wind  has  thus  an  op- 
portunity of  a&ing  upon  them  with  tlic  greater  advan- 
tage. The  fecd-eapfulcs  alfo  open  at  the  apex.  Ml  the 
ripe  feeds  fooukl  drop  out  without  being  widely  difper- 
fed  by  the  wind.  Others  are  fumiflied  with  wings,  and 
a pappous  down,  by  which,  after  they  come  to  maturi- 
ty, they  are  carried  up  into  the  air,  and  have  been  known 
to  fly  tje  diftancc  of  50  miles:  138  genera  are  found 
to  have  winged  feed*. 

2.  In  fomc  plant*  the  foed-veffcls  open  with  violence 
when  the  feeds  arc  ripe,  and  thus  throw  them  to  a con- 
fidcrablc  diftancc  ; and  wc  have  an  enumeration  of  50 
genera  whole  feeds  arc  thus  difperfed. 

3.  Other  feed*  are  fumiftied  with  hooks,  by  which, 
when  ripe,  they  adhere  to  the  coats  of  animals,  and  are 
carried  by  them  To  their  lodging  places.  Urmxus  rec- 
kons 50  genera  armed  in  this  manner. 

4.  Many  feeds  are  difperfed  by  means  of  birds  and 
other  animals  j who  pick  up  the  berries,  and  afterwards 
cjc<ft  the  feeds  uninjured, . Thun  the  fox  difleminxtes 
the  privet,  and  man  many  fpecies  of  fruit.  The  plants 
found  growing  upon  wills  and  houfes,  on  the  tops  of 

B high 


Plant*. 


\ 


P L A t .* 

flant*.  %igh  roAs,  rflcc.  arc  moftly  ftrwght  there  by  birds* 

- * and  it  ts  tinfmfally  known,  that  by  manuring  a field 
with  new  dang,  innumerable  weed*  will  fpring  up 
which  did  not  exift  there  before  : 1 93  fpccics  art  rec- 
koned up  which  maflxr  diffeminated  in  this  manner.  ' 

5*.  The  growth  of  other  feeds  is  promoted  by  ani- 
mal* in  a dtflerett  way.  While  fome  are  eaten,  others 
'are  fcattered  and  trodden  into  the  ground  by  them. 
The  fquirrcl  gnaws  the  cones  of  the  pine,  and  many 
of  the  feeds  fall  out.  When  the  loxtca  cats  off  their 
bark,  aknoft  his  only  food,  many  of  their  feeds  are 
committed  to  the  earth,  or  mixed  in  the  morals  with 
anofs,  where  he  had  retired.  The  glandularia,  when 
foe  hides  up  her  nuts,  often  forgets  them,  and  they 
ftrike  root.  The  fame  is  obfervable  of  the  walnut ; 
mice  collet  and  bury  great  quantities  of  them,  and  be- 
ing afterwards  killed  by  different  animals,  the  nuts  ger- 
minate. 

6.  Wc  are  aftonifhrd  to  find  modes,  fongi,  hyffus, 
and  mucor,  growing  everywhere ; but  it  is  for  want  of 
nflc&ing  that  their  feeds  arc  fo  minute  that  they  are 
almoft  invifible  to  the  uaked  eye.  They  float  in  the  air 
like  atoms,  and  arc  dropped  everywhere,  but  grow  only 
in  thofe  places  where  there  was  no  vegetation  before ; and 
hence  wc  find  the  fame  moffes  in  North  America  and  in 
Europe. 

7.  Seeds  are  aHo  difperfed  by  the  ocean,  and  by  ri- 
vers. 44  In  Lapland  (fays  Linnaeus),  we  fee  the  mod 
evident  proofs  how  far  rivers  contribute  to  drpofite  the 
feeds  of  plants.  I have  feen  Alpine  plants  growing  up- 
on their  diom  frequently  36  miles  diftant  from  the 
Alps;  for  their  feeds  fulling  into  the  rivers,  and  being 
carried  along  and  left  by  the  ftream,  take  root  there.  — 
Wc  may  gnthrr  likewrfc  from  many  circumftnnces  how 
much  the  fea  furthers  this  bufinefs,  • In  Roflagia,  the 
ifland  of  Gnefira,  Oeland,  Gothland,  and  the  mores  of 
Scania,  there  are  many  foreign  and  German  plants  not 
yet  naturalized  in  Sweden.  The  centaury  is  a German 
plant,  whofc  feeds  being  carried  by  the  wind  into  the 
fea,  the  waves  landed  this  foreigner  upon  the  coafls  of 
Sweden.  I was  allonifhcd  to  fee  the  veronica  maritima, 
a German  plant,  growing  at  Tomca,  which  hitherto  had 
been  found  only  in  Gnefcea : the  fea  was  the  vehicle  by 
which  this  plant  was  transported  thither  from  Germany ; 
or  poffibly  it  was  brought  from  Germany  to  Gnefcea, 
and  from  thence  to  Tornea.  Many  have  imagined,  but 
erroneoufty,  that  feed  corrupts  in  water,  and  lofcs  its 
principle  of  vegetation.  W atcr  at  the  bottom  of  the 
fea  is  feldom  warm  enough  to  deftroy  feeds  5 we  have 
feen  water  cover  the  furfacc  of  a fidd  for  a whole  win- 
ter, while  the  feed  which  it  contained  remained  unhurt, 
unkfs  at  the  beginning  of  fpring  the  waters  were  let 
down  fo  low  by  drains,  that  the  warmth  of  the  fun- 
beams  reached  to  the  bottom.  Then  the  feeds  germi- 
nate, but  prefcntly  become  putrefeent ; fo  that  for  the 
reft  of  the  year  the  earth  remains  naked  and  barren. 
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fchl  (bowers  e**y  feed*  tmo  tb«  ettbUfttf'd* 

earth,  ftwanrs,  and  T^ers^  which  ttift,  ictoveymg  them 
to  a di  dance  from  their  native  places,  plaW  them  m a 
fbrtigq  foil." ' ' 

8.  Laftly,  fome  feeds  affift  theft*  project  k>ri  to  a d»- 
ftance  in  a very  farprilmg  manner.  The  efupina,  a fpts 
cies  of  centaury,  has  its  feeds  Covered  over  with  ertA 
bridles,  by  wliofc  tfliftancc  ft  creeps  and  moves  about  in 
fuch  a maimer,  that  it  is  by  no  means  to  be  kept  in  the 
hand.  If  you  coniine  one  of  them  between  the  dock- 
ing and  the  foot,  it  creeps  out  either  at  the  fleeve  or 
neck-band,  travelling  over  the  whole  body.  If  the 
bearded  oat,  after  harveft,  be  left  with  other  grain  id 
the  bam,  it  extricates  itfclf  from  the  glume  ; nor  does 
9t  flop  in  its  progrefs  till  ft  gets  to  the  walls  of  the  build- 
ing. Hence,  fays  Linnaeus,  the  Dafccarlian,  after  he 
has  cut  and  carried  it  into  the  barn,  in  a few  days  finds 
all  the  glumes  empty,  and  the  osts  feparate  from  them ; 
for  every  oat  has  a fpiral  arift*  or  beard  annexed  to  it, 
which  is  contracted  fti  wet,  and  extended  in  dry  weather.. 
When  the  fpiral  is  contracted,  it  drags  the  oat  along  with 
it : the  arifta  being  bearded  with  minute  hairs  pointing 
downward,  the  grtun  neeeftarily  follows  it ; but  when  it  ex- 
pands again,  the  oat  does  not  go  back  to  its  former  place, 
the  rough  nefa  of  the  beard  the  contrary  way  preventing 
its  return.  If  you  take  the  feeds  of  equifetum,  or  ftm, 
thefe  being  laid  upon  paper,  and  viewed  in  a microfcope, 
will  be  feen  to  leap  over  any  obstacle  as  if  they  had  feet; 
by  which  they  are  feparated  and  difperfed  one  from  too- 
ther; fo  that  a"  perfon  ignorant  of  this  property  would 
pronounce  thefe  feeds  to  be  fo  many  mites  or  fmall  infects. 

We  cannot  finifh  this  article  without  remarking,  that 
many  ingenious  men  (a)  believe  that  plants  have  a power 
of  perception.  Of  this  opinion  wc  (hall  now  give  an 
account  from  the  fccond  volume  of  the  Manchester 
TranfaAions,  where  wc  find  fome  fpeculat«mt  cm  tkr 
crpth’e  potvrr  yf  vrgrtabfa  by  Dr  Ptr eivaf,  who  attempts 
to  fhow,  by  the  feveral  analogies  of  organisation,  life, 
infltnfl,  fpontaneity,  and  felt-motion,  that  plants,  like 
animals,  are  endued  with  the  powers  both  of  perception 
and  enjoyment.  The  attempt  is  ingenious,  and  is  in- 
genkmfty  fupported,  but  in  our  opinion  foils  to  con- 
vince. That  'there  is  am  analogy  between  animals  and 
vegetables  is  certain  ; but  wc  cannot  from  thence  con- 
clude that  they  either  perceive  or  enjoy,  fiotanifls  have, 
it  is  true,  derived  from  anatomy  and  pby/ioJ^j^  ahnoft  all 
the  terms  employed  in  the  description  of  plants.  But* 
we  cannot  from  thence  conclude,  that  their  organization, 
tho'  it  bears  an  analogy  to  that  of  animals,  is  the  fign  of 
a Hiring  principle,  if  to  this  principle  we  annex  the  idea 
of  jxtveptim  / yet  fo  fully  is  our  author  convinced  of  the 
truth  of  it,  that  he  does  not  think  it  extravagant  to 
fuppofc,  that,  in  fome  future  period,  perceptivity  may 
be  difoovered  to  extend  even  beyond  the  limits  now  af— 
figned  to  vegetable  life.  Corallines,  madrepores,  mine- 
pores,  and  fptmges,  were  formerly  confuicrcd  as  foffil  bo- 
dies : 


(a)  The  ingenious  Dr  Bell  held  this  opinion,  as  appears  from  the  clofc  of  his  Tb*fi*  dt  Pkyftolopa  PUntarum , 
which  was  publifhed  at  Edinburgh,  June  1777,  and  a tranfiation  of  which  by  Dr  Currie  we  find  in  the  fecond 
volume  of  the  Manchcfter  Tranfc&KXU,  where  our  readers  will  aMo  find  memoirs  of  its  author.  Dr  Currie  in- 
forms  us,  that  Dr  Hope,  the  late  excellent  profeffor  of  botany  in  Edinburgh,  in  Isis  courfe  of  lectures,  ufed  to 
fpeak  of  Dr  Bell  with  tbc  highest  efteem ; but  did  not  approve  of  the  idea  which  he  entertained  rtfpc&ing  the 
feeling  or  perception  of  plants. 
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flaat*  Set  t bat:  the  experiments  of  Count  Martini  evinced* 
— v— * that  they  are  endued  with  life,  and  led  him  to  clads  them 
with  the  maritime  plant*.  Aod  the  obfervation*  of  El- 
ha*  JufScu*  and  Pcyfomi,  have  fince  m£rci  them  to  the 
tank  of  animal*.  The  detection  of  error*  in  long  eft*- 
blifocd  opinion*  concerning  one  branch  of  natural  know- 
ledge, juftifies  the  fofpicioa  of  its  exiftemx  in  other*, 
which  are  nearly  allied  to  it*  And  it  wifi  appear  from 
the  profeettiion  of  oor  inquiry  into  the  inftin&a,  fpoo- 
taneity,  and  fclf-moving  power  of  vegetables,  that  the 
fufpicion  is  not  without  foundation. 

He  then  got*  on  to  draw  a eomparifoa  between  the 
iflftin&t  of  animals  *nd  thofe  of  vegetables : the  calf,  as 
foon  aa  it  come*  into  the  world,  applies  to  the  teals  of 
the  cow;  and  the  duckling*  though  hatched  under  a ben, 
runs  to  the  water. 

“ Iftftin&s  analogous  to  thefc  (fay*  our  author)* ope- 
rate  with  equal  energy  on  the  vegetahk  tribe.  A feed 
contain*  a germ,  or  plant  in  miniature,  and  a radicle, 
or  little  root,  intended  by  nature  to  ftippiy  it  with  now- 
ri foment.  If  the  feed  be  fown  hi  an  inverted  pofition, 
1131  each  part  purfucs  its  proper  direction.  The  phvnula 
turns  upward,  and  the  radicle  ftrike*  downward  into 
the  ground.  A hop-plant,  turning  round  a pole,  follow* 
the  courfe  of  the  fun,  from  (both  to  weft,  and  foon  dies* 
when  forced  into  an  oppufttc  line  of  motion : but  re- 
move the  obftade,  and  the  plant  will  quickly  return  to 
its  ordinary  pofition.  Tbe  branches  of  a honcy-focklc 
(hoot  out  tmigitudiaally,  rill  they  become  unable  to  bear 
their  own  weight ; and  then  ftnmgthcn  themfclvea,  by 
changing  their  form,  into  a fpiral : when  they  meet  with 
•titer  living  branches,  of  the  fame  kind,  they  coalefce,  for 
mutual  fupport,  and  one  fpiral  turns  to  the  right  and 
the  other  to  the  left ; thus  feeking,  by  an  inftiaCiive  im- 
pulfe,  (omc  body  on  which  to  climb*  and  incrcafing  the 
probability  of  finding  one  by  the  diversity  of  iheir 
courfe:  for  if  the  auxiliary  branch  be  drad,  the  other 
uniformly  winds  itfelf  round  from  the  right  to  the  left. 

**  Tbrfc  example*  of  the  inftinCtivc  economy  of  vege- 
tables have  been  purpofdy  taken  from  fubjeA*  familiar 
to  our  daily  observation.  But  the  plants  of  warmer  cli- 
mate*, were  we  fufficiently  acquainted  with  them*  would 
probably  fumiflt  better  iliuft ration*  of  this  acknowledged 
power  of  animality  : and  I (hall  briefly  recite  the  hiilo* 


ry  of  a very  curious  exotic,  which  has  boen  delivered  to  rU**» 

U»  from  good  authority ; and  confirmed  by  the  obferra- 
lions  of  firveral  European  boUmlls.” 

The  Doctor  then  goes  on  to  give  a description  of  the, 

Jton**  mvfcifmia  (n),  for  which  fee  voL  vi.  p.  32.  and 
concludes,  that  if  he  ha*  fumifoed  any  presumptive 
proof  of  the  inflitwlfiive  power  of  Tcgctables,  it  will  nccef- 
farily  follow  that  they  are  endued  with  fomc  degree  of 
fpontaoeity.  More  folly  to  evince  this,  however,  the 
Do&or  points  out  a few  of  thofe  phenomena  in  the  vege- 
table kingdom  which  feem  to  indicate  fpontaoeity. — 
u Several  year*  ago  (lay*  he),  whilil  engaged  in  a courfe 
of  experiment*  to  aitcruin  the  influence  of  fixed  air  on 
vegetation,  the  following  fad  repeatedly  occurred  to  me. 

A.  fprig  of  mint,  fufpended  by  the  root,  with  the  head 
downwards,  in  tbe  middle  gbfi  veffel  of  Dr  Nooth’n 
macliinc,  continued  to  thrive  vigoroufly,  without  any 
other  pabulum  than  what  was  fupplied  by  the  dream  of 
mephitic  gas  to  which  it  was  expofed.  In  24  hours 
the  Item  formed  into  a curve,  the  head  became  me&.and 
gradually  aiceuded  towards  the  mouth  of  the  veflei  $ thus 
producing,  by  iuccdfivc  efforts,  a new  and  unufual  con- 
figuration of  it*  part*.  Such  exertion*  in  the  fprig  of 
nunt,  u»  refrifyiu  inverted  pofition,  and  to  remove  from  » 
foreign  to  Its  natural  element,  teems  to  evince  evolition  to 
avoid  wlmt  wa*  evil,  and  to  recover  what  had  been  ex  pen- 
enccd  to  be  good.  If  a plant,  in  a garden-pot,  be  placed 
in  a room  w hich  has  no  light  except  from  a hole  in  ths 
wall,  it  wlB  (hoot  toward*  the  hole,  paf*  through  it  into 
the  open  air,  and  then  vegetate  upwards  in  its  proper 
direction.  Lord  Ramis  relates,  that,  * amoiurit  the 
ruins  of  New  Abbey,  formerly  a moaaftcry  in  Gafloway, 
there  grow*  on  the  top  of  a wall  a plane  tree,  ao  feet 
high.  Straitened  for  nounfhmcnt  in  that  barren  fitua- 
tiou,  it  fcveral  year*  ago  d: retted  roots  down  the  fide  of 
the  wall  till  they  reached  the  ground  ten  feet  bebws 
and  now  the  nourifoment  it  afforded  to  thefe  roots,  du- 
ring the  time  of  dcfctrnding,  is  amply  repaid ; having 
every  year  fince  Out  time  made  vigorous  ! boots.  From 
the  top  of  the  wall  to  tbe  furi’acc  of  the  earth,  th«fe 
roots  have  not  thrown  out  a fimplc  fibre,  but  are  now 
united  into  a pretty  thick  bard  root. 

M Tbe  regular  movements  by  which  the  fit n -flower  pre- 
fects its  fpkcdid  dak  to  the  fun  have  been  known  to 
B a naturalifts. 


(a)  Dr  Watfbn,  tbe  prrfent  biihop  of  Landaff,  who  has  tfpon fed  the  fame  fide  of  the  qutftion  with  Dr  Per- 
cival  (fee  the  ?th  vol.  of  his  Chemical  jEjTayi)t  tvafons  thus  on  the  motions  of  vegetable*.  44  Whatever  can 
produce  any  effedf  (fay*  he)  upon  an  animal  organ  as  the  impact  of  external  bodies,  heat  and  cold,  the  vapour 
■of  burning  fulpbur,  of  volatile  alkali,  want  of  air,  fltc.  are  found  to  ad  alfo  upon  the  plants  called  femfitive.  But 
not  to  infill  upon  any  more  in  fiances,  the  mofcular  motions  of  the  dioaa-a  imifcipula  lately  brought  into  Europe 
from  America,  feern  far  fupenor  in  quidtnefi  to  thofe. of  a variety  of  tmimols.  Now  to  refer  liter  mufcular  mo 
tioaa  of  Ihell-fiih  and  zoophyte*  to  an  internal  principle  of  volition,  to  make  them  indicative  of  the  perceptivity 
of  the  bang,  and  to  attribute  the  more  notable  ones  of  vegetables  to  certain  mechanical  dilatations  and  contrac- 
tions of  parts  occaftoned  by  external  impulfe,  is  to  err  againft  that  rule  of  philofophmng  which  aCigns  the  fame 
caufc*  for  cffefL  of  the  fame  kind.  The  motion*  in  both  cafes  are  equally  accommodated  to  the  prefcrvalion  of 
the  bang  to  which  they  belong,  are  equally  diftinft  and  unifonn,  ;uid  fhould  be  equally  derived  from  mcchanifni, 
or  equally  admitted  a*  criterion*  of  perception. 

**  I am  finable  that  thefe  and  other  firoilar  motions  of  vegetables  may  by  (wpe  be  confidered  as  analogous  to 
the  automatic  or  involuntary  motion*  of  and  nab  ; but  as  it  is  |iot  yet  determined  areoogft  the  phyliologiib,  vl\:~ 
ther  the  motion  of  the  heart,  tbe  periftallic  motion  of  the  baweb,  the  contractions  oUervaldt  upbn  external  ttq. 
pulfc  in  the  tnulcles  of  amraala  drpnscd  of  their  head  and  heart;,,  be  attributable  to  an  irritability  unaccompanied 
with  perceptivity,  or  to  an  uneafy  finfation,  there  leans  to  be  no  reaLon  tor  entering  into  fo  obfcuic  a dilnuut- 
tion  ; cfpeciaily  fince  irritability,  if  admitted  as  the  caufe  of  tbe  motion*  of  vegetable*,  rauil  a f<utu,ri\>c  admit- 
ted  a*  the  caufe  of  the  lefs  cxquiiite  and  difccrniblc  motions  ot  beings  univcrfidly  referred  to  the  aniniaj  kingdom,’* 
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ytwu-  futilraHftt,  and  celebrated  by  poets,  both  of  ancient  and  which  cemibntfy  and  uniformly  exerts  a fdf-reoving  Plants 


modem  times.  Ovid  founds  upon  it  a beautiful  ftory ; 
and  Thomfon  deferibet  it  as  an  attachment  of  love  to 
the  celeftial  luminary.  . 

4 But  one,  the  lofty  follower  of  the  fun, 

4 Sad  when  he  fets,  (huts  up  her  yellow  leaves, 

* Drooping  all  night}  and  when  lit  warm  returns, 

4 Points  her  enamour'd  bofom  to  his  rav/ 

Summer,  line  1(6. 

Dr  Percival  next  touches  on  motion ; he  mentions  co- 

} fie*  Pm.  rallines,  feapens  J,  oyfters,  (ff  m endued  with  the  power  _ ,«  

n*t»U,  Of*  of  motion  in  a very  fmall  degree,  and  then  he  fpeaks  in  by  the  laws  of  this  focicty,  to  extend  our  view*  of  *ni- 
the  following  manner.  •*  Mr  Miller  (lays  he),  in  his  mated  nature ; to  gratify  the  mind  with  the  contempla- 
***• &c'  late  account  of  the  ifland  of  Sumatra,  mentions  a fpe-  '‘  ,‘*  **  J " '* 

ciea  of  coral,  which  the  inhabitant*  have  miilaken  for  a 
plant,  and  have  denominated  it  /blan-eout,  or  fea-grafs. 

It  is  found  in  (hallow  bays,  where  it  appears  like  a ftmight 
flick,  but  when  touched  withdraws  itfelf  into  the  (and. 

Now  if  fclf-movmg  faculties  like  thefe  indicate  ani- 
mality, can  fuch  a diftin&ion  be  denied  to  vegetables, 
poflefled  of  them  in  an  equal  or  fuperior  degree  i The 
Water-lily,  be  the  pond  deep  or  (hallow  in  which  it  grows, 
pufhc*  up  it*  flower-flems  till  they  reach  the  open  air, 
that  the  farina  fccundans  may  perform  without  injury 

its  proper  office.  About  feven  in  the  morning  the  ftalk  _ # # r „ p 

ereds  itfelf,  and  the  flowers  rife  above  the  furtacc  of  the  ftnfio  ommt  ilia  elointur. — iiui  this  fccpticifm  is  perhaps 

. : - a:,  a.. _ .:n  C * .i n. __r a A . _ a..  ■ a t i ■ i * 


water : in  this  date  they  continue  till  four  in  the  after- 
noon, when  the  ftalk  becomes  relaxed,  and  the  flowers 
fink  and  dofe.  The  motions  of  the  fenfitive  plant  have 
Iwen  long  noticed  with  admiration,  as  exhibiting  the 
moft  obvious  figns  of  perceptivity.  And  if  we  admit 
fuch  motions  as  criteria  of  a like  power  in  other  be- 
ings, to  attribute  them  in  this  inftanee  to  mere  media- 
lufm,  actuated  fokly  by  external  impulfc,  is  to  deviate 
from  the  founded  rule  of  philofophiziag,  which  dfcre&s 
us  not  to  multiply  caufes  when  the  effetts  appear  to  be 
the  fame.  Neither  will  the  laws  of  efe&ricity  better 
folve  the  phenomena  of  this  animated  vcgatablc  : for  its 
leaves  are  equally  affefted  by  the  eontaA  of  ckrArie  and 
non-cleftric  bodies  ; (how  no  change  in  their  fenfibility 
whether  the  atmofphere  be  dry  or  moift ; and  inftantly 
clofc  when  the  vapour  of  volatile  alkali  or  the  fumes  of 
burning  fulphur  are  applied  to  them.  The  powers  of 
chemical  ftimuli  to  produce  contra&ioni  in  the  fibres  of 
this  plant  may  perhaps  lead  fomc  phitofophem  to  refer 
them  to  the  vu  injita,  or  Irritability,  which  they  aflign 
to  certain  parta  of  organized  matter,  totally  dtftinA  from, 
and  independent  of,  any  fentient  energy.  But  the  hy- 
po thefis  is  evidently  a foieciftn,  and  refutes  itfelf.  For 
the  prcfence  of  imtability  can  only  be  proved  by  the 
experience  of  irritations,  and  the  idea  of  irritation  uv 
veuves  in  it  that  of  feeling. 

41  But  there  is  a fpeeies  of  the  order  of  deeandria. 


power,  uninfluenced  either  by  chemical  ftimuli,  or  by 
any  external  impulfe  wliatfoevcr.  This  curious  (hrob, 
which  was  unknown  to  Linnseus,  is  a native  of  the  Eaft 
Indies,  but  has  been  cultivated  in  feverai  botanical  gar- 
dens here.  I had  an  opportu  nity  of -examining  it  an  the 
colle&ion  of  the  late  Dr  Brown.  Sec  Hbdvsakum.— . 
I cannot  better  comment  on  this  wonderful  degree  oF 
vegetable  animation  than  in  the  words  of  Cicero,  Ina* 
*imvm  tfi  omnt  quod  puifu  agitatur  extent? ; quod  oaten  tft 
animal,  id  motu  cietur  interior t ft  fuo. 

M I have  thus  attempted,  with  tire  brevity  preferibed 


tion  of  multiplied  accdfions  to  the  general  aggregate  of 
felicity } and  to  exalt  our  conccpUoos  of  the  wildoro* 
power,  and  beuificeoce  of  God.  In  an  undertaking  ne- 
ver yet  accomplhhcd,  difappointment  can  be  no  difgrace: 
in  one  drre&cd  to  fuch  noble  object  a,  the  motive*  are  a 
juftif  cation,  independently  of  fuccefs.  Troth,  indeed, 
obliges  me  to  acknowledge,  that  I review  my  fpecula- 
tion*  with  much  diffidence ; and  that  I dare  not  pre- 
fume to  expert  they  will  produce  any  permanent  con* 
vtAton  in  others,  becaufe  1 experience  an  mftahility  of 
opinion  in  myfclf.  For,  to  ufc  the  language  of  TuUy, 
hfejiio  quomodo,  dum  lego,  affrttiior  ■ atm  pojut  tibrum , «/- 


to  be  aferibed  to  the  influence  of  habitual  preconcep- 
tions, rather  than  to  a deficiency  of  reafoaable  prooC 
For  betides  the  various  arguments  which  have  been  advan- 
ced in.  favour  of  vegetable  perceptivity,  it  may  be  fur- 
ther urged,  that  the  hypothecs  recommends  itfelf  by  it* 
confonance  to  thofc  higher  analogies  of  nature,  which 
lead  u*  to  conclude,  that  the  greateft  pofliblc  fum  of 
happinefs  cxifts  in  the  univerfe.  The  bottom  of  the 
ocean  it  overfpread  with  plants  of  the  moft  luxuriant 
magnitude.  Immtrnfe  regions  of  the  earth  are  covered 
with  perennial  forefts.  Nor  are  the  Alp*,  or  the  An- 
des, deftitute  of  herbage,  though  buried  in  deep*  of  foow. 
And  can  it  be  imagined  that  fuch  profurion  of  life  fub- 
fift*  without  the  ieaft  fenfation  or  enjoyment  ? Let  us 
rather,  with  humble  reverence,  fuppofe,  that  vegetables 
participate,  in  fomc  low  degree,  of  the  common  allot- 
mcni  of  vitality  ; and  that  our  great  Creator  hath  ap- 
portioned ^good  to  all  living  things, 1 in  number,  weight*, 
and  moafure.”  bee  SsNttrtrM  Plant,  Mimosa,  Lho* 
f*JHA  Mu/dpula » Vegetable  M or  /off,  &c. 

To-  thefe  ingenious  and  fpirried  obfervatioai,  we  (hall 
fubjoin  nothing  of  our  own,  but  leave  our  readers  to 
determine  for  themfelvc*(c).  Speculations  of  this  kind* 
when  carried  on  hy  fober  men,  will  never  be  productive 
of  bad  confequences ; but  by  the  fubik  fceptic,  or  the 
fuore  unwary  inquirer,  they  may  be  nude  the  engine  of 
very  dangerous  errors.  By  this  wc  do  not  mean  to  in- 

finUate 


f c)  In  the  2<&  volume  of  TranfaSlont  of  the  Linuxan  Society,  we  find  Dr  PtrciraTs  reafoning  very  ably  combated, 
as  rar  as  he  draws  hi*  confequcnccs  from  the  external  motion#  of  plants  ; where  it  is  argued,  that  thefe  motions,, 
though  in  fome  rcfpeAs  fimflar  to  thofe  of  animals,  can  and  ought  to  be  explained,  without  concluding  tlut  they 
are  endowed  either  with  perception  or  volition.  Mr  Townfon  conclude*  hi*  paper  in  thefe  word* ; 44  When  all 
if*  confidered  (lay*  he),  i think  we  (hall  place  this  opinion  aroongll  the  many  ingenious  flights  of  the  imagina- 
tion, and  foberiy  follow  that  blind  impulfe  which  leads  us  naturally  to  give  fenfation  and  perceptivity  to  animal 
life,  and  to  deny  it  to  vegetable* ; and  fo  ftill  fay  with  Arillotle,.  and  our  great  mailer  Linns  us,  Vegrtabifta  err/** 
fMtU  b*  vivunt  ; animafio  cre/(unt%  vbvot,  & frnituM.'’ 


the  bad  conferences  that  may  be  drawn,  and  indeed  longer.  The  prrfa  faould  fbnd  in  the  fun-faine,  or 
that  have  been  drawn,  from  th<j  opinions  we  have  now  within  the  influence  of  a fire. 

firm  an  account  of,  our  caution  will  not  be  deemed  When  it  it  perfectly  dry,  the  ufuaL  method  it  to  fa- 
tmpertinent.  See  Physiology  pajfm , tnd  particularly  ften  it  down,  with  pafte  or  gum-water,  on  the  right- 
it"  4*,  and  note  (a),  p.  678.  hand  inner  page  of  a facet  of  large  ftrong  writing? 


Plautj  grooving  c n Animals . See  lusters  j riving  not 
» P/ants.  66 

Sexts  of  Piamu.  See  Sexes,  and  Botamy, fe£L  v. 
Colours  of  Pl  ants.  See  Colovo  of  Plants. 


paper,  k requires  forte  dexterity  to  glue  the  plant 
neatly  down,  fo  that  none  of  the  gum  or  pafte  may 
appear  to  defile  the  papeT.  Prcfs  it  gently  again  for 
a day  or  two,  with  a half  facet  of  bToffom-paper  be- 


ibm-papcr  be* 


Colours  tx  traded  from  PiAHtt . 8ee  CoiocK-muking,  twixt  the  folds  of  the  writing-paper.  When  it  is  quite 
3 5«  ft  feq.  dry,  write  upon  the  left-hand  inner  page  of  the  paper 

the  name  ol 


**  SJ*  rt  1*9-  dry,  write  upon  the  left-hand  inner  page  of  the  paper 

Method  of  Drying  and  Preferring  Pl.iuts  for  Bot a-  the  name  of  the  plant  ; the  fpecific  chara&cr  $ the- 
a'tfs.  Many  methods  hare  been  deviled  for  the  pre-  place  where,  and  the  time  when,  it  was  found ; and 
fervation  of  plants  : wc  fhall  relate  only  thofe  that  have  any  other  remarks  you  may  think  proper.  Upon  the 


fervation  of  plants  : wc  fhall  relate  only  thofe  that  have  any  other  remarks  you  may  think  proper.  Upon  the 
been  found  moft  fuccefsful.  back  of  the  fame  page,  near  the  fold  of  the  paper, 

WiiUrimft  Firft  prepare  a prefs,  which  a workman  will  make  write  the  name  of  the  plant,  and  then  place  it  in  your 
£ee*MuaT  by  the  following  directions.  Take  two  planks  of  a cabinet.  A (mail  quantity  of  finely  powdered  arfcnic, 
Tn^futiU  Tto°^  to  warp.  The  planks  muft  be  two  or  corrofive  fublimate,  is  ufuafly  mixed  with  the  pafte 

p,  'inches  thick,  18  inches  long,  and  12  inches  broad.  Get  or  gum-water,  to  prevent  the  dcvaAaiiona  of  infc&s  ; 

four  male  and  four  female  lerews,  fuch  as  are  common-  but  the  feeds  of  ftares^acre  finely  powdered  will  an- 
ly  ufed  for  fccuring  {alb-windows.  Let  the  four  female  fwer  the  fiunc  purpofe,  without  being  liable  to  cor-  - 
fcrews  be  let  into  the  four  corners  of  one  of  the  planks,  rode  or  to  change  the  colour  of  the  more  delicate 
and  oorrefponding  holes  made  through  the  four  comers  plants.  Some  people  put  the  dried  plants  into  the 


of  the  other  plank  for  the  male  ferews  to  pals  through,  facets  of  writing  paper,  without  fattening  them  down 


lo  as  to  allow  the  two  planks  to  be  ferewed  tightly  to- 
gether. It  will  not  be  amifs  to  lace  the  bearing  of  the 


at  all ; and  others  only  fallen  them  by  means  of  (mail 
flips  of  paper,  palled  aero  ft  the  Item  or  branches. 


male  lerews  upon  the  wood  with  iron  plates ; and  if  the  Where  the  fpecies  of  any  genus  are  numerous,  and  the 
iron  plates  went  acrof*  from  comer  to  comer  of  the  fpecimeos  are  fmall,  fevera  of  them  may  be  put  into 
wood,  it  would  be  a good  fecurity  again  ft  the  warp-  one  facet  of  paper. 

ing.  Another  more  expeditious  method  is-  to  take  the 

Secondly,  get  half  a dozen  quires  of  large  foft  fpon-  plants  out  of  the  prcfs  after  the  firft  or  fccond  day  j 
gy  paper  (fuch  as  the  ftationers  call  bhjfom  blotting  pa-  kt  them  remain  upon  the  pafteboard  ; cover  them  with 
per  is  the  bell),  and  a few  facets  of  ftrong  pafteboard.  five  or  fix  leaves  of  bloffom  paper,  and  iron  them  with 
The  plants  you  wifa  to  preferve  faould  be  gathered  a hot  fmeothmg  iron  until  they  arc  pcrfeflly  dry.  If 
in  a dry  day,  after  the  fun  hath  exhaled  the  dew  ; ta-  the  iron  is  too  hot,  it  will  change  the  colours  ; but  fome 
king  particular  care  to  colled  them  in  that  ftate  where-  people,  taught  by  long  pradice, . will  fucceed  very  hap- 
io  their  generic  and  fpccific  characlm  are  moll  confpi-  pdy.  This  is  quite  tlw  bell  method  to  treat  the  orchis 
cuo us.  Carry  them  home  in  a tin-box  nine  inches  *»d  other  flimy  mucilaginous  plants, 
long,  four  inches  and  a half  wide,  and  one  inch  and  a Another  method  i»  to  take  the  plants  when  frefa  ga- 
hali  deep.  Get  the  box  made  of  the  thinneft  tinned  thcred,  anxi,  inftrad  of  putting  them  into  the  preia,  im- 
irun  that  can  be  procured ; and  let  the  lid  open  upon  mediately  to  fallen  them  down  to  the  paper  with  ftrong 
hinges.  If  any  thing  happens  to  prevent  the  immedrate  gum  water  : then  dip  a camel-hair  pencil  into  fpirio-var- 
ufc  of  the  fpccimcns  you  have  colleded,  they  will  be  nifa»  and  vaniifa-  the  whole  furface  of  tire  plant  two  or 
kept  frefa  two  or  three  days  in  this  box  much  better  three  times  over.  This  method- fucceeds  very  well  with 


than  bv  putting  theqr  in  wafer.  When  you  arc  going  plants  that  are  readily  laid  flat,  and  it  prcferves  their 
to  preferve  them,  fuffer  them  to  lie  upon  a table  until  colours  better  than  any  other.  The  fpirit  vantifa  is  made 
they  become  limber ; and  then  they  faould  be  laid  upon  thus.  To  a quart  of  highly  re&iiicd  fpirit  of  wine  put 
a pafteboard,  as  much  as  poflible  in  their  natural  form,  fire  ounces  of  gum  fandarach  * two  ounces  of  maftich  in 
but  at  the  fame  time  with  a particular  view  to  their  ge-  dreip*  ‘t  one  ounce  of  pale  gum  clemi,  mod  onte  ounce  of 
ncric  and  fpccific  characters.  For  this  purpofe  it  will  oil  of  fpikc-lavcnder.  Let  it  Hand  in  a warm  place,  and 


be  advifablc  to  feparate  one  of  the  flowers,  and  to  dif- 
play  the  generic  chara&cr.  If  the  fpccific  character  de- 


fanke  it  frequently  to  expedite  the  folution  of  the 
gums. 

Where  no  better  convenience  can  be  had,  the  fpe- 
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pends  upon  the  flower  or  upon  the  root,  a particular  Where  no  better  convenience  can  be  had,  the  -fpe- 
difplay  of  that  will  be  likewife  neceflary.  When  the  cimcns.  may  be  dHjkifcd  fyftcmatically  in  a large  folio 
plant  is  thus  difpofed  upon  the  pafteboard,  cover  it  with  book  j but  a vegetable  cabinet  is  upon  all  accounts  more 
eight  or  ten  layers  of  fpongy  paper,  and  put  it  into  the  eligible.  In  Plate  CCCXCV1L  there  is'a  feftiou  of  a 
prefs.  Exert  only  a final!  degree  of  preffure  for  the  cabinet,  in  the  true  proportions  it  ought  to  be  made, 
firft  two  or  three  days ; then  examine  it,  unfold  any  un-  far  containing  a complete  collection  of  Britifa  plants, 
natural  plaits,  reflify  any  miftakes,  and,  aftcT  putting  By  the  afliftascc  of  this  drawing,  and  the  adjoining 
Irrfa  paper  over  it,  lcrew  the  prefs  harder.  In  about  fcale,  a workman  will  readily  make  cmc.  The  drawers 
three  day*  more  feparate  the  plant  from  the  pafteboard^  muft  have  backs  and  fides,  hut  00  other  front  than  a 

final! 
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{hull  fctdg*.  Kich  drawer  will  be  14  iucliet  wide,  and 
|0  inches  from  the  back  to  the  front,  after  allowing  half 
an  inch  for  the  thicknefi  of  the  two  (idea,  and  a quarter 
of  an  inch  for  the  thicknefi  of  the  back.  The  fide*  of 
the  drawer?,  in  the  part  neat  the  front,  muft  be  Hoped 
off  in  a Terpentine  line,  fomethirg  like  what  the  work- 
men call  an  og't.  The  bottom*  of  the  drawees  mull  be 
made  to  Aide  in  groove*  cut  in  the  upright*,  fo  that  no 
fpace  may  be  loft  betwixt  drawer  and  drawer.  After 
a'lowing  a quarter  of  an  inch  for  the  thicknefi  of  the 
bottom  of  each  drawer,  the  clear  perpendicular  fpace  in 
evh  mull  be  a*  in  the  following  tabic. 

I.  Two  tenth*  of  am  inch.  XIV.  Three  irche*  and  eight 
1.1.  t>isc  inch  kiJ  two-tenth*.  . tenth*. 

Ml  four  inch,  Hid  fit  MHht.  XV.  Three  inches  and  four 
IV.  1 wn  it.chcs  and  three*  tenths. 

trath*.  1 XVI.  Cfac  inch  and  thiee 

V.  Keren  iochee  and  eight  tenth*. 

tenths.  XV! I.  Two  inches  and  eight 

VT.  Two  irchca  »r.d  two-  tenihe 

rrrrtht.  XVIII.  tenth*  tf  an  inch. 

Vrt.  Two  tenth *«f  an  inch.  XIX.  t en  inches 
Vil  One  mdt  and  hur-remh^  XX.  One  inch  *nd  nine- 
IX.  t wo  tenth' of  ail  inch.  tenth*. 

X-  Two  inches  and  eight*  XXI.  Fotn  inches  end  four 
nemhs.  tenth*. 

XI  One  teds  end  twn-tcfiehs.  XXII.  Two  inches  end  fix* 
XU.  Three  inches  and  fire-  tenth v 

tenth*.  . XXIII.  One  inji  and  tw*. 

XHI.  Two  indie*  and  f ur-  tenth*. 

tenths.  XXIV.  Seventeen  inches. 

Thai  cabinet  IWs  up  with  two  doors  in  front ; and 
the  whole  may  Hand  upon  a bafe,  containing  a few 
drawer*  for  the  reception  of  duplicate*  and  papers. 

• F<*0. tl  Plant:.  Many  fpecies  of  tender  and  herba- 
rroui  plants  arc  found  at  tius  day,  in  great  abundance, 
buried  at  confiderabk  depths  in  the  earth,  and  convert- 
ed, as  it  were,  into  the  nature  of  the  matter  they  lie 
among  ; fbflil  wood  i*  often  found  very  little  altered, 
and  often  impregnated  with  fubftancet  of  almofl  all  the 
different  fuful  kind*,  and  lodged  in  all  the  fcveral  ftrala, 
fuznetimex  firmly  imbedded  in  hard  matter  ; fometimts 
fcofe : but  this  is  by  no  means  the  cafe  with  the  tenderer 
and  more  delicate  fubjcdls  of  the  vegetable  world.  Thcfe 
are  ufually  uxsncrfcd  either  in  a blackifh  flaty  fubilance, 
found  lying  over  the  ft  rata  of  coal,  clfe  io  loofe  nodule* 
of  ferruginous  matter  of  a pebblc-like  form,  and  tliey 
•t  always  altered  into  the  nature  of  the  fubftance  they 
lie  among  : what  we  meet  with  of  tliefc  are  principally 
of  the  fern  kind  ; and  what  is  very  lingular,  though  a 
very  certain  truth,  is,  that  thefe  arc  principally  the 
fern*  of  American  growth,  not  thofc  of  our  own  climate. 
The  moll  frequent  fulfil  plants  are  the  polypody,  fplceo- 
wort,  ofmund,  trichoin&nes,  and  the  fcveral  larger  and 
(mailer  ferns  ; but  befides  thcfe  there  are  alfo  found  piece* 
of  the  equifetum  or  korfe>tail,  and  joints  of  the  deflated 
plants,  h*  the  clivers,  madder,  and  the  like ; and  thefe 
have  been  too  often  miftaken  for  flower*;  fometimes  there 
are  alfo  found  complete  graffes,  or  parts  of  them,  as  alfo 
reed*,  and  other  watery  plants ; fometimes  the  cars  of 
* com,  and  not  unfrequently  the  twigs  or  bark,  and  im- 
prribons  of  the  bark,  and  fruit  of  the  pine  or  fir  kind, 
which  have  been,  from  their  fcaly  appearance,  miftaken 
for  the  Aetna  of  fifhes  ; and  fotn et inter.,  but  that  very 
rarely,  we  meet  with  moffes  and  fea-plants. 

Marry  of  the  fern*  not  unfrequently  found,  arc  of 


very  Angular  kinds,  and  fomc  fpccics  yet  unknown  to  >Ub*p* 
us  ; and  the  leave*  of  fomc  appear  fet  at  regular  diftao-  - - 
ces,  with  round  protuberances  and  cavities.  The  ft  ones, 
which  contain  thcfe  plant*  fplit  readily,  and  arc  often 
found  to  contain,  on  one  fide,  the  impreffion  of  the. 
plant,  and  on  the  other  the  prominent  plant  itfelf ; 
and,  beftdc  all  that  have  been  mentioned,  there  have 
been  frequently  fuppofed  to  have  been  found  with  u« 
can  of  common  wheat,  and  of  the  maize  or  Indian  com  ; 
the  firft  being  in  reality  no  other  than  the  common  end. 
moft  branches  of  the  firs,  and  the  other  the  thicker 
boughs  of  various  fpccics  of  that  and  of  the  pine  kind, 
with  their  leaves  fallen  off;  fuch  branches  in  fuch  a 
Hate  cannot  but  afford  many  irregular  tubercles  and  pa* 
pills,  and,  in  fomc  fpecks,  fuch  as  are  more  regularly 
diipofed. 

Thcfe  arc  the  kindl  moft  obvious  in  England  ; and 
thefe  are  cither  immerfed  in  the  flaty  ftone  which  confti* 
tut**  whole  ftrata,  or  in  flatted  nodules,  ufually  of  about  / 
three  indies  broad,  which  readily  fplit  into  two  pieces 
on  being  ft  ruck. 

They  are  inoft  common  in  Kent,  on  coal-pits  near 
Ncwcaftlc,  and  the  foreft  of  Dean  in  Glouccftcrftiire  ; 
but  arc  more  or  left  found  about  almofl  all  our  coal-pit*, 
and  many  of  our  iron  mines.  Though  thefe  fircra  the 
ouly  fpccics  of  plants  found  with  us,  yet  in  Germany 
there  are  many  others,  and  thofc  found  in  different  fub- 
fiances.  A whitifli  ftone,  a little  harder  than  dialk, 
frequently  contains  them ; they  are  found  alfo  often  in 
a grey  flaty  ftone  of  a firmer  texture,  not  unfrequently 
in  a blackifh  one,  and  at  times  in  many  others.  Nor 
are  the  bodies  themfclves  lefs  various  here  than  the  mat* 
ter  in  w'uch  they  are  contained : the  leaves  of  trees  arc 
found  in  great  abundance,  among  which  thofc  of  the 
willow*,  poplar,  whitethorn,  and  pear  trees,  are  the 
moft  common ; fmall  branches  of  box,  leaves  of  the 
olivc-trcc,  and  ftalks  of  garden  thyme,  are  alfo  found 
there  ; and  fometimes  ears  of  the  various  fpecies  of 
corn,  and  the  larger  as  well  as  the  final] cr  moffes  in  great 
abundance. 

Thefe  feem  the  tender  vegetables,  or  herbaceous  plants, 
certainly  found  thus  immerfed  in  hard  ftone,  and  buried 
at  great  depths  iu  the  earth  : others  of  many  kinds  there 
arc  alfo  named  by  authors  ; but  as  in  bodies  fo  imper- 
fed  errors  are  eafily  fallen  into,  thefe  feem  all  that  can 
be  afeertained  beyond  mere  conje&ure. 

Plants,  method  of  preferring  them  hi  their  original 
Jhope  and  colour.  Wafh  a fufficicnt  quantity  of  fine  fond, 
fo  as  perfectly  to  feparate  it  from  all  other  fubftanccs  ; 
dry  it ; pafs  it  through  a Acre  to  clear  it  from  any  grofs 
particles  which  would  not  rife  in  the  waffling : take  an 
earthen  vtilcl  of  a proper  fire  and  form,  for  every  plant 
and  flower  which  you  intend  to  preferve  ; gather  your 
plants  and  flowers  when  they  arc  in  a ftate  ox  perfection, 
and  in  dry  weather,  and  always  with  a convenient  por- 
tion of  the  ftalk  : heat  a little  of  the  dry  fond  prepared 
as  above,  and  lay  it  in  the  bottom  of  the  veffel,  fo  as 
equally  to  cover  it ; Lay  the  plant  or  flower  upon  it,  fo 
as  that  no  part  of  it  may  touch  the  fide*  of  the  veffel  x 
fift  or  (hake  in  more  of  the  fomc  fond  by  little  upon  it, 
fo  that  the  leaves  may  be  extended  by  degrees,  and  with- 
out injury*,  till  the  plant  or  flower  is  covered  about  two 
inches  thick  ; put  the  vtffcl  into  a ftove,  or  hot-houfe, 
heated  by  little  and  little  to  the  50th  degree  ; let  it 
6 (land 
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“♦tint  #«ad  tfcett  a fey  or  two,  or  perhapi  wore,  according  to 
\\  the  thick  nefs  ad  ftccsflcvcc  of  the  flower  or  plant ; 
fWie°>  tfcea  gently  (hake  the  land  oct  upon  a flxet  of  paper, 
» - aid  take  out  the  plait,  which  -you  will  find  in  all  it* 
beauty,  the  foape  as  elegant,  and  the  colour  ss  vivid  as 
when  it  grew. 

Some  flower*  require  certain  little  operation*  to  p re- 
feree the  adherenoe  of  their  petal*,  particularly  the  tulip; 
with  relpeft  to  which  it  h neccffary,  before  it  is  buried 
in  the  fand,  to  cot  the  triangular  fruit  which  rife*  in  the 
middle  of  the  flower ; for  the  petal*  will  then  remain 
more  firmly  attached  to  the  ftallu 
; A hortu*  fitcos  prepared  in  thi*  maimer  would  be 
one  of  the  moft  beautiful  and  ufefal  curio  fitic*  that 
oan  be. 

Moving  Pitmr.  See  Hfdysaruw. 

Sea  Pmnrt,  See  Ska  Plants. 

Smjitive  Plant.  See  Miwosa  and  Siittinrt  Plant, 

PiAurr  I Ate,  Vm+frtttert,  or  Puctrtm,  See  Amis. 

PL  A NT  A,  a m,a%t.  See  Plant. 

Pi  an  r .4  Fmmtnta,  a female  plant,  is  one  which  beam 
female  flowers  only,  ft  in  oppoted  to  a male  plant, 
winch  bear*  only  male  flowers  ; and  to  an  otu/rogynnut 
•or,  which  bears  flower*  of  both  foxes.  Female  plants 
nee  produced  from  the  fame  feed  with  the  male,  and  ar- 
range themfohres  under  die  clafs  of  dioeoa  in  the  fexual 
method. 

PI.ANTAGENET,  the  furoame  of  the  king*  of 
England  from  Henry  11.  to  Richard  HI.  inchifivr.  An- 
tiquarians are  much  at  a lof*  to  account  for  the  origin 
of  this  name  ; and  the  heft  derivation  they  can  find  for 
it  is,  that  Fulk,  the  firft  ear!  of  Anjou  of  that  name, 
being  flung  with  irmorfe  for  fame  wicked  aftion,  went 
in  pilgrimage  to  Jerufidem  as  a work  of  atonement ; 
where,  being  foundlv  fenurged  with  broom  twigs,  which 
grew  plentifully  on  the  fpot,  he  ever  after  took  the  fur- 
name  of  P/anUtgtnrl  or  broomjlnik,  which  was  retained 
by  his  noMe  pofterity. 

PLANT  AGO,  riAXTAfN;  a genus  of  the  mono- 
gynia  order,  belonging  to  the  tetrandria  clafs  of  plants. 
To  this  geuu*  Linnaeus  has  joined  the  coronoptn  and 
pfylliiim  of  Touroefort.  The  firtt  of  tliefe  is  called 
;hanJborm,  the  latter  fiemuort.  Of  thefe  there  are  fcveral 
dftlmft  fpecies,  and  feme  varieties;  but  a*  they  are  rare- 
ly cultivated  in  gardens,  we  (hall  not  enumerate  them 
here,  and  Ihafl  only  mention  fuch  of  them  as  grow  na- 
turally in  Britain.  Of  the  plantain  there  arc  the  fol- 
lowing forts:  The  common  broad-leaved  plantain,  call- 
ed oney bread;  the  great  hoary  plantain,  or  lambs-tongue; 
the  narrow-leased  phuitain,  or  ribwort  : and  the  follow- 
ing varieties  have  alfo  been  found  in  England,  which 
are  accidental ; the  bciom-plantain  and  rofe-plantarn. 
The  plantains  grow  naturally  in  paftunrs  in  moft  parts 
•f  England,  and  are  frequently  very  trmibfofome  weeds. 
The  common  pfcmtain  and  nbwort  plantain  are  both 
ufed  in  medicine,  and  are  fo  well  known  as  to  need  no 
defeription.  They  are  laid  to  be  nightly  aftringrot  j 
and  the  green  leave*  art  commonly  applied  to  frelh 
wound*  by  the  common  people. 

Of  the  corouoput,  or  buckthorn  plantain,  there  are  two 
varieties  growing  in  England,  sir.  the  common  buokf- 
t>orn,  which  grows  plentifully  on  heaths  everywhere ; 
and  the  namow-foaved  Welch  fort,  which  is  found  upon 
many  of  the  W<h&  mountain*.  Tbt  firil  of  thefe  was 


formerly  cmkfvatrd  a*  a falad  herb  in  garden*,  but  ha*  fhntatn 
been  long  baniihed  from  thence  Sot  its  rank  d&greeabfe  . U 
flavour;  it  is  foenetsme*  ufed  in  med  i da  e.— There  has  P fo**' 
been  one  fpecies  of  pfyllium  or  fleawort  found  grow-  j 

ing  naturally  in  England,  which  it  ufed  in  medicine. 

It  was  found  in  the  earth  thrown  out  of  the  bottom 
of  the  canals  which  were  dug  for  the  Cbclfea  water- 
works, where  it  grew  in  great  plenty.  The  feeds  of 
it  mull  have  been  buried  there  fume  age* ; for  no  per- 
fon  remembers  any  of  the  plants  growing  in  that  neigh- 
bourhood before.  The  feeds  of  this  fpecies  arc  fomvtimes 
ufed,  as  they  arc  imported  from  the  fouth  of  France. 

PLANTAIN.  See  Plan  taco. 

PiA*rjw~Tror.  See  Musa. 

PLANTATION,  in  die  Weft  Indies,  denotes  a 
fpot  of  ground  which  a planter,  or  perfon  arrived  in  a 
new  colony,  pitches  on  to  cultivate  for  his  own  ufe,  or 
is  affigned  for  that  purpofe.  However,  the  term  plan- 
tation is  often  ufed  in  a term  fynonymous  with  colony. 

See  Colony. 

PLANTERSHIP,  in  a general  fenfe,  the  bufinefs 
of  a planter. 

Plante« ship,  in  the  Weft  Indies,  denotes  the  ma- 
nagement of  a fugar  plantation,  including  not  only  the 
cultivation  of  the  cane,  but  the  various  proerfies  for  the 
extraction  of  the  fugar,  together  with  the  making  of  fu- 
gar-lpirits.  See  Rum,  Sacchaxum,  and  Sugar. 

To  cifeft  a defign  fo  comprehcnfive,  it  is  neccffary  for 
a planter  to  underftand  every  branch  of  the  art.precifely, 
and  to  nfe  the  utmoft  attention  and  caution  both  in  the 
laying  down  and  executing  of  his  plans..  It  is  then  - 
fore  the  duty  of  a good  planter  to  infpeft  every  part  of 
his  plantation  with  nis  own  eyes;  to  place  his  provisions, 
ftorrs,  and  utenfils,  in  regular  order,  and  in  iafe  reper- 
tories ; that  by  preferring  them  in  perfection,  all  kinds 
of  waitc  may  be  prevented. 

But  a*  negroes,  cattle,  mules,  and  horfrfi,  are  a*  it 
were  the  nerves  of  a fugar-plantatior\,.it  is  expedient  to 
treat  that  fubjeft  with  feme  accuracy.  -i  * 

Of  Kegroet,  Cattle^  flee.]  In  the  firfl  pitot,  dien,  as 
it  is  the  intertft  of  every  planter  to  preferve  his  negroes 
in  heakh  and  ftreogth  ; fo  every  aft  of  cruelty  is  not  lels 
repugnant  to  die  mailer's  real  profit,  than  it  is  contrary 
to  the  laws  of  humanity : and  if  a manager  coniiders  his 
tifrn  cafe  and  his  employer’s  intcrcft,  he  will  treat  all 
negroes  under  bis  care  with  due  benevolence  ; for  good 
discipline  is  by  no  means  ineonfiilent  with  humanity : 
on  the  contrary,  it  is  evident  from  experience,  that  be 
who  feeds  his  negroes  well,  proportions  their  labour  to 
their  age,  fex,  and  ftrength,  and  treats  them  with  kind- 
nets  and  good  nature,  will  reap  a much  larger  prodnft, 
and  with  infinitely  more  cafe  and  fclf-fatisfoftion,  than 
the  moft  cruel  taOcmafter,  who  ftarves  his  negroes,  or 
chaftifei  them  with  undue  feverity.  Every  planter  then  Martin  *♦ 
who  wifttes  to  grow  rich  with  cafe,  mull  be  a good  eco- 
nomift  ; mull  feed  his  negroes  with  die  moft  wbolcfomc 
food,  fufficient  to  preferve  them  in  heakh  and  vigour. 

Common  experience  points  out  the  methods  by  which  a 
planter  may  preferve  his  people  in  health  and  ftrength. 

Some  of  bis  moft  fruitful  land  fliould  be  aBottcd  to  each 
negro  in  proportion  to  hi*  family,  and  a f efficient  por- 
tion of  time  allowed  for  the  cultivation  of  it ; but  bc- 
caufe  fuch  allotment  cannot  in  long  droughts  produce 
enough  for  his  comfortable  fupport,  it  is  the  wcuiulxua 

duty 
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duty  of  a good  planter  to  hare  a! way*  h£s  ftorea  wdl 
filled  with  Guinea  corn,  yams,  or  eddoes,  befidet  pots- 
’ toes  growing  in  regular  fucccf&on : for  plenty  begets 
cheerful  nets  of  heart,  a*  well  as  ftrength  of  body ; by 
which  more  work  is  cffc&ed  in  a day  by  the  lame  hand# 
than  in  a week  when  enervated  by  want  and  fewity. 
Scanty  meals  may  fuftain  life  ; but  it  is  trident,  that 
more  is  requifite  to  enable  a negro  or  any  other  perfon 
to  go  through  the  neeeflary  labours.  He,  therefore, 
who  will  reap  plentifully,  mull  plant  great  abundance  of 
•Jprorifions  as  well  as  fugar-canes  ; and  it  is  nature's  eco- 
nomy fo  to  fru&ify  the  fod  by  the  gTowth  of  yams, 
plantains,  and  potatoes,  as  to  yield  better  harvefts  of  ftt- 
gar,  by  that  very  means,  than  can  be  produced  by  many 
other  arts  of  cultivation.  Plantains  are  the  principal 
f import  of  all  the  negroes  in  Jamaica;  and  are  alfo  much 
-cultivated,  at  great  expence  of  manure,  in  Barbadocs  ; 
but  ought  not  to  be  fokly  depended  upon  in  climates 
futied  to  hurricanes.  A celebrated  planter  and  eccmo- 
mift  of  the  lail  mentioned  illand,  who  raifed  an  immenfe 
fortune  from  veiy  fmall  beginnings  only  by  planting,  *f- 
firrned,  that  he  fed  conftantly  at  lead  300  negroes  out 
of  1 2 acres  of  plantains.  How  that  excellent  produce 
came  to  be  fo  long  neglc&ed  in  fome  of  the  inlands  it  is 
hard  to  guefs ; but  at  prefent  the  neglect  feems  to  be 
-founded  upon  a vulgar  error,  that  plantains  cannot  thrive 
in  any  other  than  low  moift  foils.  In  fuch  places,  no 
doubt,  they  flourifh  moft  luxuriantly;  but  yet  they 
thrive  and  bear  fruit  abundantly  on  mountains  and  fo 
marihes,  and  in  the  drieft  black  mould  upon  marie  or 
rocks,  and  even  in  (harp  gravelly  foils,  as  may  be  evinced 
by  n umber lefs  inftance*. 

* However  plenty  of  wholefome  food  may  be  condu- 
cive to  health,  there  are  alfo  other  means,  equally  ncccf- 
. fary  to  ftrength  and  the  longevity  of  negroes,  well  worth 
the  planter’s  attention : and  thofe  are,  to  choofe  airy 
dry  fituatioos  for  their  boufet;  and  toobferve  frequently 
• that  they  be  kept  clean,  in  good  repair,  and  perfectly 
water-tight ; for  naftinefs,  and  the  inclemencies  of  wea- 
th<T,  generate  the  moft  malignant  difeafes.  If  thefc 
houfes  arc  fituated  alfo  in  regular  order,  and  at  due 
diftanccs,  the  fpaces  may  at  once  prevent  general  deva- 
flations  by  fire,  and  furnilh  plenty  of  fruits  and  pot- 
herbs, to  plcafc  an  unvitiated  palate,  and  to  purify  the 
blood.  Thus  then  ought  every  planter  to  treat  his  be- 
groc9  with  tendemef*  and  generofity,  that  they  may  be 
. induced  to  love  and  obey  him  out  of  mere  gratitude,  and 
- become  real  good  befogs  by  the  imitation  of  his  beha- 
viour j and  therefore  a good  planter,  for  his  own  cafe 
and  happmefe,  will  be  careful  of  fetting  a good  ex- 
ample. 

Having  thus  hinted  the  duties  of  a planter  to  his 
negroes,  let  the  next  care  be  of  cattle,  mules,  and  horfes. 
The  planters  of  Barbadocs  (who  are  perhaps  the  moft 
fkilful  of  all  others,  and  cxiuft  to  a nicety  fo  calculations 
of  profit  and  loft),  are,  with  refpeft  to  their  cattle,  the 
moft  remrfs  of  any  fo  all  the  ifiaods ; as  if  the  carriage  of 
canes  to  the  mill,  and  of  plantation-produce  to  the  mar- 
ket, was  not  as  effcntral  as  any  other  branch  of  plant  cr- 
fhipt  At  Barbadocs,  in  particular,  the  care  of  thefc 
animals  is  of  more  importance ; becaufe  the  foil,  worn 
out  by  long  culture,  cannot  yield  any  produce  without 
plenty  of  dung.  Some  planters  are  nevcrthclcfs  fo  fo- 
^cnioufly  thrifty,  as  to  carry  their  canes  upon  negroes 
heeds ; a&fog  fo  that  refptd  diametrically  oppolite  to 
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their  own  apparent  intereft,  which  cannot  be  ferved 
more  cffcdually  than  by  faring  the  labour  of  human 
hands,  fo  all  cafes  where  the  labour  of  brutes  can  be  ‘ 
fubftituted ; and  for  that  end,  no  means  of  preferring 
thofe  creatures  fo  health  and  ftrength  ought  to  be  Be- 
girded. 

The  firft  care  therefore  is  to  provide  plenty  and  va- 
riety of  food.  In  crop-time,  profufioo  of  cane-tops  may 
be  had  for  the  labour  of  carriage;  but  they  will  be  more 
wholefome  and  nutritious  if  tedded  like  hay  by  the  fun’k 
heat,  and  fweated  by  laying  them  fo  heaps  a few  dayi 
before  they  are  eaten.  In  this  feafon  of  abundance, 

n ricks  of  cane-tops  (the  butt  ends  turned  inwards) 
d be  made  in  the  moft  convenient  corner  of  cadi 
field,  to  fupply  the  want  of  pafturage  and  otbcT  food : 
and  thefc  are  very  wholefome  if  chopped  into  fmall  parts, 
and  mixed  fometimea  with  common  fait  or  fprinkled 
with  melafles  mixed  with  wateT : but  yet  the  cattle  re- 
quire change  of  food  to  preferve  them  in  ftrength;  fuch 
as  Guinea  corn,  and  a variety  of  grab,  which  every  foil 
produces  with  a little  care  fo  moift  weather;  and  indeed 
this  variety  is  found  neeeflary  in  all  dimes. 

But  fince  that  variety  is  not  to  be  had  during  thole 
fevere  droughts  to  which  hot  climates  are  liable,  and 
much  lefs  in  thofe  fmall  iflands  which  cannot  furaifli 
large  trads  of  meadow-lands  for  hay,  the  only  refourse 


is  the  fodder  of  cane-tops  or  tedded  Guinea-corn  leaven ; 
which  are  very  nutritious,  and  may  be  preferred  in  per- 
fection for  more  than  a whole  year,  provided  the  tops 
or  Guinea-corn  are  well  tedded  for  three  or  four  hot 
days  as  they  lie  fpread  in  the  field  ; and  then,  being  tied 
into  bundles  or  (heaves,  mud  lie  in  the  hot  fun  for  three 
or  four  days  more,  when  they  may  be  fit  to  be  put  up 
into  ricks.  The  beft  method  of  making  them  is  fo  an 
oblong  figure,  about  30  feet  in  length,  and  16  or  lit 
feet  wide  ; feven  feet  high  at  the  fidcs,  and  from  thence 
Hoping  like  the  roof  of  an  houfe,  the  ridge  of  which 
mull  be  thatched  very  carefolly ; for  the  fidcs  may  be 
fee u red  from  wet  by  placing  the  bundles  with  the  butts 
upwards  towards  the  ridge,  fo  courfes,  and  lapping  the 
upper  over  the  lower  courfe. 

The  beft  method  of  forming  thofe  ricks  is  to  place 
the  firft  courfe  of  bundles  all  over  the  bafe  one  way  ; 
the  fccond  courfe  reverfcly ; and  fo  alternately  till  ths 
rick  be  finilhed. 

When  cattle  arc  to  be  fed  with  this  fodder,  it  muft  be 
obferved  to  take  down  the  bundles  from  the  top,  at  the 
weft  end  of  the  rick,  to  the  bottom ; for  all  thefc  ricks 
muft  Hand  eaft  and  weft  length  wife,  as  well  to  fecure 
them  from  befog  overturned  by  high  winds,  as  for 
the  convenience  of  preferring  than  from  wet,  which  can- 
not be  done  when  ricks  arc  made  round.  By  this 
hufbandry,  an  herd  of  cattle  may  be  kept  fo  ftrength, 
either  in  fever e droughts,  or  fo  wet  feafons  when  grafs 
is  purgative;  and  thus  the  neceflity  or  cxpence  of 
large  pailurts  may  be  totally  fared.  Tl»c  nay-knife 
ufed  in  England  for  cutting  hay,  anfwcrs  for  cutting 
ricks  of  tops. 

The  method  of  tedding  Guinea-corn  to  make  a kind 
of  hay,  will  require  a little  explanation  here.  When 
Guinea  corn  is  planted  fo  May,  and  to  be  cut  down  in 
July,  in  order  to  bear  feed  that  year,  that  cutliri|g,  ted- 
ded properly,  will  make  an  excellent  hay,  which  cattle 
prefer  to  meadow-hay.  lu  like  manner,  after  Guinea- 
corn  has  done  bearing  feed,  the  after  crop  will  furnifh  a 
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•«.  great  abundance  of  that  kind  of  fodder  which  "’ill  keep 
well  in  ricks  for  two  or  three  yean, 

' The  next  care  of  a planter  14  to  provide  ihadc  for  hi* 

cattle  i either  by  tree*  where  they  arc  fed  in  the  heat 
of  the  day.  If  hi*  foil  requires  not  dung;  or  by  building 
a flat  ihadc  over  the  pen  where  cattle  arc  confined  for 
making  it.  Thai  fuels  (hades  arc  cffcntially  ncccfiary 
to  the  well-being  of  *di  aniinaU  in  hot  weather,  i»  appa- 
rent to  every  common  obferver,  who  cannot  fail  of  fix- 
ing c^rh  creature  forfaking  the  moll  luxuriant  pafturct 
in  the  heal  of  die  day  for  the  lake  of  lhade  ; thu*  con- 
vincing the  owner*,  by  infiinftiva  aigumcnt,  thatih.uk 
i«  almuil  a*  ncccflary  to  the  well-being  of  die  brute 
features  as  food.  Yet,  not  with  (landing  dut  demon- 
flration  from  the  unerring  amric  of  nature,  throughout 
all  our  ifiands  (except  in  a very  few  infhuiccs),  thefe 
poor  creature*  are  expofed  to  the  feorchiug  fun-berms 
w ithout  nen%  buck-  ir.luulUn  «cgWl  jp  not  always 
#fo  txnfcli  Wic  dfefk  of  inattention  a.  of  .1  rniiiakcn  qo* 
lii^i  that  flud  ■ are  impedimental  to  tlic  making  of 
much^lungi  bjjt  a fiat  (hade,  coqtrc^f  with  canr-trafn, 
v »f*ny  he  fo  made  as  lu  let  rain  p)tf:t  through  it  without 

■,  ^dmiffion  of  fun-beams.  Thin  »Si  a,  £,  cattle  1 hut 

mulct,  which  are  fnirued  erratura^  and  work  1cm- 
ftlvc*  by  draught  irifS  i*  foaming  heal,  ihoul  J lie  put  in- 
to a warm  liable,  uptil  quitrxool : f°r  lufiiiog  them 
loofe  to  pad u re  when  To  hot,  is  probably  Uk  caufc  of 
* their  dtiu  uctiun  by  the  glanders, 

If  the  care  of  providing  (hade  for  brute  creatures  is 

# fo  much  the  duty  and  int^rttl  of  their  owners,  how 
. much  more  is  #it  agreeable  to  the  laws  of  humanity  to 
. provide  (hade  for  human  creatures  travelling  upon  the 

• highroad*  in  fWJiot  climate?  Nothing  .furefty  of  Co 
* much  beauty  coils  fo  Hide  expcocc  as  j&iitinflr  cocoa- 

nut  u;  fpn  .filing  timber tn. v » in  avenues  along  the  high- 
ways, if  rrtch  proprietor  of  the  lands  adjoining  hath  any 
*4  of  «uvgwicc,^jr  feeling  fur  other  men:  but  both 
thu!*  ijiid'  of  trees  will  yield  ulfo  gTcat  profit  tu  the 
pro  prfcfw,  by  furuilhing  him  with  timber,  when  per- 
liaps  not  otherwife  to  Do  had;  or  with  a delicious  milk, 
fitted  by  nature  to  cool  the  effcrvcfccncc  of  the  blood 
in  this  hot  region;  and  alio  to  improve  die  fpiriu  mfcdc 
from  fugar  to  the  delicacy  and  foi'.nehi  of  arrack.  Co- 
coa-nut and  cabbage -tree*  arc  both  very  beautiful  and 
fhady,  bearing  round  heads  of  great  expanfion,  upon 
natural  trunk*  or  pillar i uf  elegant  propixtioa,  and  of 
ftich  an  height  a*  to  furniih  a large  (hade,  with  a free 
cirrulatiou  of  air  equally  refreshing  t J man  and  bead. 

The  curnmoa  objection  of  injury  tu  canes  by  the 
roots  of  fuch  trees  growing  on  their  borders,  may  be 
cafily  removed  by  digging  a finall  trench  between  the 
canes  and  trees,  which  may  intercept  tlui t routs,  and 
oblige  diem  to  feek  fuilcnance  in  the  common  load. 
Let  it  alto  be  coufidered,  befidos  die  benefits  above  fug- 
. gelled,  that  die  planter  will  thus  beautify  bis  ciUtc  to 
the  rcfcmblanec  of  n mod  fuinptuous  garden.  And 
probably  tluit  very  beauty  might  not  only  render  the 
lilamis  more  healthful  to  the  iuhabiunU,  by  preferving 
Vou  XV.  Pan  I. 
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them  from  fever*  kindlrtl  by  the  burning  fun-beams,  PU--te»- 
but  alio  much  more  fruitful  by  making  the  weather  mow  , 

feafonablc:  for  as,  by  cutting  down  all  us  woods,  an  hot  r 
country  becomes  more  fubjedt  to  caccfiric  droughls;  fo, 
by  .replanting  it  in  the  maimer  above  deferibed,  ill's  in- 
convenience would  probably  be  prevented. 

Let  then  the  planter  be  Lind  not  only  to  his  fcllo*- 
crcatiacs  but  merciful  to  his  beaflig  giving  them  plenty 
and  variety  of  wbolcibmc  fpod,  dear  water,  cool  (hade, 
and  a chan  bed,  bleeding  them  after  ,1  long  courfc  of 
hard  labour,  cunying  their  hides  from  filth  40a  ticks  ( a); 
affording  them  hilt  and  other  phyfic  when  neccflpry  ; * * 

protecting  ilicm  from  die  flaying  ropc  lalhes  of  afemel  ^ ? 

driver  (who  needs  no  other  uiilnimcnt  than  a goad)  ; P*  * 
proportioning  their  labour  to  their  ftrength ; and  by- 
es cry  art  remit  ring  their  work  as  cafyas  poOlblc.  The 
general  management  uf.  planters  is  not,  perhaps,  more 
defective  in  aay  other  refped  than  in  this:  for,  by 
pairing  thefxttk  unequally,  and  bf  the  driven  ill  coq- 
duet  in  writhing  to  the  right  and  left,  the  poor  eweturta 
an  fatigued  by  murh.ncctUc(*  labour.  Au  horfe  ought 
therefore  to  be  haxucflrd  before  them  he  a leader.  Vhttli  ^ . > 
docile  creature,  by  Uing  led  in  a Untight* line,  will  fnon  * *1  A ' 
learn  to  be  an  unerring  guide,  and  the  aitlfij  vrj K ful-  | * “ ‘ 
low  in  the  fame  diicciion  with  united  flieugiii,  and  o *** 
fcqucndy  with  more  efftA  and  k-fi  fatigue  to  ewh  indi- 
vidual. 

The  Portuguefc  of  Madeira,  hy  their  poverty  and 
feantmeis  of  pailure,  breed  the  fmalleit  kind  of  cattle  ; 
and  yet  one  yoke  of  diem  w ill  draw  a much  greater 
weight  tluui  a pair  of  our  lugcil  oxen,  foldy  by  an 
equal  exertion  uf  their  joint  flrengUi.  That  equality 
or  eveanef.  of  di  aught  in  p re  tried  by  lwring  gimhlct 
holes  through  ilscir  horu.,  within  two  inches  of  the 


points,  and  /unaing  a ti-oug  of  leather  through  thnfc 
jtolco,  fo  aa  to  t*e  ; uc  ^ktos  of  each  pair  at  fix  inches 
did  ai ice  from  other.  By  this  ligature  thi-  pair  of 

cattle  are  abhdiitely  hiinlcna  from  turning  diflcrcut 
ways,  and  draw  in  an  even  dirtfbon  with  united  force. 
Thus  it  appears  evidently  from  rcafun,  as  wefl  a*  from  w 
experience,  that  the  labour  of  o ir  beads  may,  by  a little 
contrivance,  be  rendered  more  cafy  and  cffefluah 
.0/  tin  Culture  of  various  Swf/.J  In  the  Briti(h  fugar. 
colonics  there  is  as  great  a var  iety  of  foils  as  in  any 
country  of  Europe ; fume  naturally  very  rich  or  fruit- 
ful, yielding  a luxuriant  pnodaCt  with  little  labour  or 
culture.  rih*s  fruitful  hid  is. of  three  kinds:  a loofe 
luuxl  mould  mixed  with  (and,  like  that  of  St  Chrillo- 
pher's,  and  is  live  bed  in  the  known  world  for  produ- 
cing fugar  in  great  quantity,  and  of  the  bed  quality. 

The  brick  mould  uf  Jamaica  is  fomrwhat  of  the  fame 
nature,  and  next  in  value ; and  then  the  various  mix- 
tures of  mould  and  gravel,  to  be  found  ia  veins  or  plats 
over  aM  the  other  i Hands.  When  any  of  thefc  (oils  are 
exh suited  of  their  fertility  by  long  and  injudicious  cul- 
ture, they  may  be  redored  by  any  kind  of  dung  well 
rotted 4 tor  tilde  (a)  warm  foils  cannot  bear  hot  uu- 
rottcu  dung,  without  bring  laid  fallow  for  a cunlidrr- 
C able 


(a)  One  pound  of  natiye  fulphur,  a quart  of  lamp-oil,  and  the  like  quantity  of  hogVhrd,  intimately  mixed 
and  made  into  an  ointment,  iso  cure  for  the  mange,  lice,  &c. 

(>)  Thefe  foils,  which  arc  naturally  loofe  and  upon  marie,  Mr  Martin  calls  Lot  fils ; and  thefe,  he  fays,  have 
• been 
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Ph  'tefe  able  time  after  it.  Another  improvement  i>  by  £c>  ployed,  according  to  the  diftancc  of  cartage : and  thus 
T , fand  or  fea-wccd ; or  by  digging  in  the  canc-lraih  as  much  dung  may  be  made  by  tea  negro  men  as  will 

~ * into  ftcep  lands  and  by  letting  It  lie  to  rot  for  Come  dung  richly  at  lead  70  or  80  acres  of  land  every  year, 
months.  A third  method  is,  by  ploughing  aud  laying  and  laid  out  alfo  with  the  afitiUnce  of  cattlc^c-irU : An 
it  fallow;  and  flic  ibmth  method  (the  belt  of  all),  u improvement  highly  worth  every  plJhtcr’a  confidcration, 
by  foltfing  the  tally  s bplhptp.  But  this  can  be  prac* 

. tiled  Italy  whaney  there  arc  em-nfive  pafturcs;  nor  can 
the  plough  b*  employed  where  the  foil  abound*  with 
largtf  ftoruft.  In  that  ca£c#  however,  the  former  me- 
v |},<xl  of  digging  m tr^fhiisvill  l*  nearly  as  effectual, 

though  more  •expenuve,  bj  ban eWa hour  or  hoc -plough. 


JX 


*"Kv 


MfS. 

next  bed  (orl  for  producing  good  fugar  is  a 
rrmddiipon  clay,  which  if  (hallow  requires  much  cul- 
rarc  and  good  labour,  or  its  produce  will  be  l mall  in 
quantity,  though  of  a llrong  grain  and  bright  colour, 
io  as  to  yield  inoil  profit  to  the  refiner  of  any  fugar, 
except  that-  produced  tram  an  haacl  or  gravelly  foil,  as  t 

bcfojc  mentionerrtAU  the  plapk-*k>u]d  (ofeupon  marie  as  fo  many 


when  negroes  and  feeding  them  arc  fo  expenfive;  a id 
this  is  no  fpeculation,  but  has  been  confirmed  by  prac- 
ticc.  In  level  lands,  the  fame  operation  may  be  as  ef- 
fectual, provided  the  mouth  of  the  pit  be  opened  by 
gradual  deferent  to  any  depth  : but  when  made  is  to  be 
found  on  the  tides  of  bills,  the  operation  is  Icfs  laborious 


for  the  Ivories.  But  if  the  furihe  c of  tlie*  marie -pit* 


arc  gjffciuHy  fruitful,  and  will  take  an*  kind  of. dung^-  tin  hie  down:  but 


(as  ft  often  happens)  be  covered  with  clay  or  (lift  foil, 
lo  that  the  .water  cannot  quickly  foak  from  the  trench 
above ; in  that*  cafe,  pieces  of  h;ud  wood,  %vadc  like 
piles,  four  feet  long,  and  £sur  inches  fquarc,  pointed  at 
onoend,  and  fecujgd  90  the  otheTiquarc  head  by  an  iron 
clamp, -may ^j^nvtn  bfr hca*  . juauls  into  the'  ticr.th, 
ItucBi  jmen  * I 


jinch  vS  Juki  i1**"*4  part  -* 
it  ^pflful  eyt  mull  wrrtcli  tin.  laft  opc- 

u)«V  be  buri.  d of  hurt. 


09  bui  yiihfriu*^  fo  ttrbng  or  hrgt  gjprned  fugar.  M He,  At  ion,  or  the  burit  vdpiurt.  * 

^ a lidW^flQ*  wfcitl  y^jpw,  flfrbluc  odour,  or  riJi  1* . ihoi  chy-i«ii!  ll  1< 

* £ nlot.lebtfom  Adhc<,  dr  clln*  of  every  kind,  are  6rceUeat  (uvriflUj  or  to  ret  Ju  witter  iQ^lagnated  p<*>ls  can  nc- 

' * - '*5!-  9m  ...  .v.'-u  r*. — J vcr.be  made  frujiiilPnyHpy  kind  of  manure,  without 

hying  fiWbiJl  drjinediapor  ul^Ftying  upon  any  foil' 


*,r  for  every^ifiojig  foil,  a.-,  the  c hit f ingredient  in  the  com- 
* Doji  of  ilun|j;  ^pther-jof  them^will  do  done  iwj  ftitf 
lands ; Utft  ibe  yellow  and  chocOLta  merle  are  the  moft 
Toapv,  :iftd  thearie  heft  * kind  of  manure  {except  fine 

rvonldj  for  aQvUff  laods.  If  uiHTe  ifrc  well  opened, 
pulverized  by  culture,  and  mixed  w ith  hot  dung,  or 
any  kind  of  luofc  earth  or  marie,  they  will  produce  as 
plentifully  as  lighter  fails:  and  all  kinds  of  clay-foils, 
except  that  of  a white*t»lour,  liavc  thefe  two  advanta- 
ges above  the  fwfcit  gravel  foils,  that  they  do  not  fcorch 
lOOO  by  dry  weather,  and  richer  grow  weary  of  Uinfiunc 
mamire,  as  moft  othif  (oils  do* 

T( 

dvrngl 

ta!  ufej  Hj  & 

i,  v.hetU,  and  ten  abb 

b\  It.v  r..  Hi  •;  ..  . -i  J • !. 

% loekt,  or  g Tibbiog  Rot  *,  make  more  dung  than  60  able 
tocs  Hi'  do  in  the  preicnt  method*, 
if  marie  lies  upon  ntmg  ground,  or  in  hillocks,  as  it 
often  does,  the  pit<is  tu  be  opened  at  tlie  foot  of  the 
declivity ; which  being  dug  inwards,  till  the  bonk  is 
three  feet  high,  then  ti  is  to  be  r<jrrd*hus.  Dig 


will  tpoftqcrtaifdy  tra$dbrm  .ifcto  a ft  iff  unfruitful  clay; 
a>  appeal  ; oidemrt-  by  the  bogjof  Ireland  tlie  fens  of 
Lincoln  and  Can^dg  1 (hire,  and  even  by  the  ponds  of 
Barbadocs  fituated  in  the  deeped  and  lighted  black  # 
mould  ; for  ilrat  fine  foil  ■being  w allied  ioto  thofc'ponds, 
becomes  the  (lifted  black  clay,  not  fit  even  for  on  ingre- 
dient in  dung,  until  it  lias  been  laid  dry,  and  expofea  to  * * 
the  fun  fyr  9 whole  year  ; but  v lieu  thefe  bogs  and  fen^ 
axe  well  divined,  thnr  become  the  Imoft  fpiitful  jbils.  % 


Ndiuud  dav  the  celebrated  Bocihaarc  thmlis  the  (ktteft 


r Mg  1 ^ 

, nmdy  gut^nnuld  was  moft  unfit  for  day-foils,  u being 
the  means  nf  binding  them  to  tffe  compa^lqjfs  of  hrick ; 
whereas  it  is  proved,  from  loug  experience^  to  be  one  of 
the  bed  mean*  of  opening  day-finis,  and  rendering  them 
abundantly  fruitful.  Brick  is  made, of  cigj  alone ; no 
fand  being  ufed  in  it,  fiutlicr  than  to  Tpriuklc  the 
board,  on  which  it , is  moulded  into  (hape.  From  re- 
peated experience  it  appears,  that  a mixture. of  fand  in 


hollow  (pace  of  12  or  id  inches  deep- under  the  foot  of  gut^nould  is  the  bell  q[  all  manure*for  ftiff  and  barren 
.1-  • .1  — j:-  l — *« clay-lands  1 provided  they  be  well  drained,  by  throwi — 


the  bank  ; liven  dig  into  each  fide  of  it  another  perpen- 
dicular cut  of  the  lame  depth,  and  18  inches  wide  hom 
tlie  top  of  the  bauk  to  the  bottom:  that  being  finilhed, 
make  a (mall  trench  a foot  or  two  from  tlie  brink  of 
the  bank ; pour  into  it  water  till  full ; and  when  that 
j*  dot ic,  fill  it  again,  till  the  water  looking  downward 
makes  the  marie  feparate  and  fall  down  all  at  once. 
This  may  be  repeated  till  the  pit  rift*  to  yo  feet  high  ; 
aud  then  many  hundreds  of  cart-loads  of  marie  may  be 


wing 

the  whole  foil  into  round  ridges  of  la  feet  wide,  with 
furrows  q£  three  feet  wide  between  each  ridge.  And 
thi*  is  done  with  little  more  hand-lubour  than  that  of 
hoc-ploughing  well  in  the  common  .w  ay.  For  if  a piece 
of  land  be  marked  in  lines  at  fevea  feet  and  a half  di- 
ftancc from  each  other,  and  the  labourers  are  fet  in  to 
lioe-plqugh  at  the  fecund  line,  hauling  back  each  clod  1 2 
inches;  half  the  ridge,  and  near  half  the  fyrrmv,  is  made* 


thrown  down  by  four  negroes  in  two  ho#r» ; from  at  the  (kmc  time  : and  thus  'a  piece  oUmd  may  be 
whence  it  may  be  carted  into  cattle-pens  or  laid  out  up-  round-riaged,  and  the  furrows  all  made  aFoncc,  by  the 
o. viands,  as  uccafion  requires.  Five  or  fu  negroes  with  common  operation  of  hoc-ploughing,  provided  the  dig- 
fpadcs  or  (hovels  will  keep,  two  or  three  tumbrels  cm-  gcr  drives  his  hoc  up  to  tnc  eye  at'  every v|^okc.  Hoc- 

ploughing 

■s ~ ^ ~~  "" 

heen  much  injured  in  fome  of  the  ifiands  by  dung  liaftily  made  with  marie : but  if  the  fediment  of  leet  were 
thrown  into  thefe  pens,  after  being  turned  over,  it  would  much  improve  the  dung.  ^ 


Di 
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ploughing  in  day-foil*  that  have  lain  long  under  water,  may  prefumed  that  the  difufe  of  burning  trafli  wa»  M^  terw 
is  indeed  hard  labour ; but  it  will  every  year  groW  the  founded  upon  the  miftaJup  motion  of  bum-baiting,  <>tJp  . 

lighter  by  being  wcIWrained  by  round-ridging  : and  in  which  is  turning  up  a thick  rod  of  vprjr  dry,  light,  and  ~~~H 

the  meanwhile  the  labour  may  be  rendered  much  more  (hallow  foils,  and  burning  the  whole  fitpcrficics  or  Jtaple 

eafy  by  the  plough  conducted  by  the  lines  above  de-  to  idhes.  This  practice  the  writers  upon  lmfljandty 

As  therefore  fandy  mould  is  tire  bell  manure  condemn  univerfally,  aiuf  very  julUy:  far  thouglU>y  thm 

practice  the  land  will  produce  two  or  three  cftipt  monft  ' 
plentifully  tlian  ever,  yet  the  (oil  iat blown  away  £y  the  ^ 
wind,  and  the  fubftraUun  being  gcu^rally  an  hungry 
gravel  or  chalk,  can  never  be  reftiQjcd  to  futility  by  the 
common  arts  of  huibandry.  « But  Umly  this  has  no  re- , 


feribed. 

for  ftiff  clay  ; fo,  by  parity  of  rcafon,  confirmed  by  long 
experience,  ftiff  clay  is  the  bell  manure  for  fandy  or 
chaffy  foils. 

The  method  of  round-ridging  before  defer ibed,  is,  by 
feveral  years  experience,  found  the  moll  effential  im- 


provement of  flat  clayey  foils  ;•  and  yet  there  are  fome  fctnblancc  to  our  fuperficial  burning  of  the  little  tralh 
who  will  prefer  (peculation  to  ocular  demonftration,  fan-  we  can  fpare  from  uunff : and  though  tins  method  uf 
eying  that  all  kinds  of  ridges  wall  carry  off  the  mould  bum-baiting  light  and  (hallow  folk  be  juftly  condemned, 
in  heavy  jains.  The  fa£l  is  otherwife  in  day-foils  : and  yet  the  beft  writers -recommend  that  very  pradliee  . in 
plain  rcafon,  without  experience,  vouches,  that  where  cold,  moifl,  and  heavy  foils,  as  is  obferved  above  ; and 
great  confluxes  of  water  are  divided  into  many  fmall  rills,  long  experience  juftifics  it. 

the  force  is  broken  ;‘and  therefore Mefs  mould  carried  Deep  mould,  upon  cl*y  or  Warn  being  fubjeft  to  the 
oft'  the  land.  Auothq^  objection  madp  to  round-ridge-  grub-worm  (c),  will  not  take  any  kind  of  dung,  till 
>ing  is,  that  b^digAi|^ much  day  to- form  the  fidcs  of  perfectly  ratten,  except  tlut  uf  jLbec&ecn-fold  ; which 
the  ridge,  tHjt  fijl  iS  fiifpovcriihed  : but  this  bell  manure  for  all  kinds  of  light  foils,  and  is  of 

frauds  good'  only  agflinft  tHofe  fi^ea'Vhich  are  raifW  ok  osiers  the'  kail  atpcnli ve,  as  not  requiring  hand-la-* 
td^high,  and  made  toCbroad  ;^ut  if  laid  is  ridgtd  in  the  ofc  0 the  fold  is  irapra&icable  in  any 


the  manner  before  dirfcAcd,  th 
not  above  fix  or  dgkt  it  •:  ffr^hign 
at  the  fides,  the  objccKon 


, 1 2 fret  hioad,  and 
train  tWesfliddle  than 
< Ridprs  vdt  never  . 

i_.  1 4.. 


1 dk  ; 
as  in  J 

. .Thof^Ofli  | 


propofed  for  light  fo^  or  fl  *.  rp-I  .iqjis  ; and, even  in  flat  dtodpnuff  be. 

* ey  should  be  mad^  with  great  can-  proper  neft  ft 


imm  be  well 
fait,  after  the 


large  favaauai  or  (hcep-pa- 

,fo  . Jk  *1  •’  J * 

which  are  f'lbpQ  to  the  grub, 
tfd  by  common  dung,  which  is  a 
gp>thei -beetle  ui_$L-pufiie  its  eggs, 
.with  the  brine  of  diflblvcd 


:,  after  tlie  dung  jp  firil  cut  up  j two  large  hogfheads 
ot  fait  vtpA  mplaa  brinecnoogh  tor  a duftg-pen  of  50  feet 
fquaw.V  * x w 1.  ‘ ‘ 

This  sire  for  ih^ntb  is  a late  difeovery ; and  w hich 
has  been  rttendid  nitli  fuevefa,  fo  feu*  as  the  experi- 
ment is  made*  But  though  it  proves  effe&ual  to  do 
(troy  that  pernicious  mfc«:  in  plant-canes,  it  probably 


foils  upon  floam  they' 

tion,  bccaufc  form  me/ts  away  by  wtoh r.  But  tlwie  arc 
poachy  lands  of  a white  clay,  even  upon  fmall  defeents, 
too  retentive'  of  water  { thde  may  certainly  be  impro- 
ved much  by  ridgr3  of  1 2 feet  wide,  as  abase  deleribcd, 
witliout  fear  of  waihes. 

* But,  JuppoffiT£,  as  the  ohjc£lion  urgn,  thtt  a -little 
eTjft  flioukl  bc-tr^hied  ujrartHc  fidcs  of  iucli  ridge--,  can 

t «than  the  other  ports  „ m ^ ^ % 

with  marie  or  fawfy  rrfould#  (o  ns*  to  bccomh  «eqv«Uy  will  npt  be  fuftkicnl  to^fifve  rattt>i>u€,  without  a new 
good  with  other  part  of  the  foil?  Ahd  <s  not  this  . Application  of  fait -in  pgwddS^becaufc  the.  (lift  brine 
well  wfcrth  the  labour,  fltice'fofindoidging  uo®tomv  in*-  .-xnult  be  wafhed  a Way /by*  he  time  whcu*$ttoona 
proves  the  foil  by  draining  it  to  a fnrprifiog  degrc<^  but  ^phig  up*  9 ..  »f  m m 

adds  one-fifth  part  to  the  depth  of  the  ftaplc?' And  will  The  planter  who  would  fare  Ids  rat  toons  from  die 
not  a ridge  made  a little  rounding,  throw  off  the  water  grub  ought  .therefore  lo  cut  off  |hc  heads  of  his  (tools 
much  better  than  a flat  ridge  i,  t*  with  Oulyliocs  th;ce  inches  Ifo^pKSne  fur  fixe  of  the' 

I'he  general  maxim  of  not  burning cane-tralh  (which  (oil,  and  then  ftrewan  handful  of  £alt  tound  each  llool, 
may  be  called  the  Jbb&t  of  cnnt-'ttfuU ) upon  any  kind  and  cover  it  up  to  a level  fljjlpi  fine  mould  taken  from  the 
t of  foil,  isfurefy  a great  miflake  f as  may  be  evinced  by  edges.  ' •rV  , J t,  v 

obferving  tliC  contrary  practice  of  the  beft  hedbandmen  In  (bilfl  vyherc  there  is  no  grub,  and  the  planter  \vi(h- 
in  Enghind,  where  burii-baitiag  or  baftard  biirn-b<ihing,  et  to. have  very  good  rattupns,  let  him,  as  fooa  as  his 
is  found  Ijy  experience  an  aumirable  method  bf  fertili-  %mcs  are  cdt,  amw  ab  the  trulh  from  the  (tools  into  the 
zing  cold,  ftiff,  or  clayey  lands,"  It  mud  indeed  be  a ' alternate  (paces,  if  planted  ip  that  manner ; or  into  the 
conllant  prajftice,  not  only  for  tiiclake  ©Lcantributing.'MuflftwS  ulus  land  be  rouml-ridged  ; and  thpn  cut  off 
to  wann  arta  divide  the  foil,  but  as  the  only  cffc&ual  th^ncad  Of  his  flools  vvitliftiarp  hoc ^ as  above  dieted, 
npys  of  ddliHj|itig  perpicioua  infects,  and^mrccds  of  fa-*  Experience  has  (hovvu  the-  advantage  of  this  p ^icu, 
tWis  kinds,  filches  French  weed,  wild  pcafe,  and  wild  and  rcafon  dfpionilrates the  great  benefit  of  the^rttqcn- 

lines.  . r — :r- — — f*1 s--1 — LJ — r »- 

» . 8oou  after  the  difilfc  of  burning  lrafh 
^|tn  the  the  Halt  m«ulc  its  fiilt  «ij  »oe 

credible  flftsft/ion  « to^revive  that  pfacii^e  tbcmfo  rc 
o ||r  tht  qpcil  ©tjviuu:.  means 

- , w 


fprouts  rding  kom  Three  inches  below  the  furf.icc,  1^’ 
afii  laiids  (tead  of  r.pob  c?al  (hoots  wbu'lsfcome  t*»  nothing,  ana 

j'pcanir.ceVith  ii>.  only  ftarve.thc  ftiqng/prout^.  Bcfidop,  the  fthbj  whiefo. 

‘ - — * 


fee  ms  to  | 


i Oi  ing  i 


1^'yj.oil  tMSbk  the  c are  cut,  canker,  "H 
aud  IO0U1C  ftooHI  which  m^>ne  rcaTofi  why  good  rat- 
4 * v * 1 - moons 


-i9' 


1 (c)  This  MfScious  infe£t  is  mod  apt  to  engender  in  ^un4  mift&afhf  which  therefore  heftr  ouj 

to  be  put  intp  duag-comjH)il  or  ftiil-pondi  i^ut  after  being  burnt,  die  ailm  vllfll  be  as  good  as  any  other 
Round-ridging, -\iih  manure  of  unwcl  aflres,  fca-fand,  or  lime,  dr  dry  kills  the  grub. 

^ *■  w *’ 

•*  1 
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Winter-  toon s are  uncommon  in  foils  Ion"  cultivated. 

. the  opinion  of  fouK,  tiwt  by  hoc-ploughing  and  even 

* winging  ratioups,  tL*  produce  tnighi  be  a*  good  plant- 
Canr*.  which  woflld  fave  the  labour  of  holing  and  plant- 
ing fo  afttnUs  planters  commonly  do. 

Fallowing  is«k>f  Incredible  advantage  to  every  foil, 
pm  only  bv  being  divided  into  the  minuted  pail*,  but 
tlto  by  imbibing  thole  vegetative  powers  with  which 
the  lir  it  impregnated  bv  (ho  bountiful  hand  of  Pro- 
vifkpor,  whenever  rain  full*  What  thofc  powers  arc 
has  been  explained  under  the  articles  Agriculture 
and  Plant  ; ami  experience  evinces,  that  the  lender 


Vegetables  of  the  .earth  are  envigorated  more  by  the 
mHrttffl  flu] nr i nf  min,  than  by  all  the  water  which 
human  art  can  bellow.  Let  it  therefore  be  a condant 
insxim  of  the  pbnfcr,  never  to*  plant  his  ground  until 
the  foil  is  well  mellowed  by  fallowing,  even  though  he 
bellows  upon  it  a due  proportion  of  dung : we  fav  a 
d4e  proportion;  for  too  much  will  force  up  rank,  canes, 
which  never  yield  good  fogar;  and  though  fomc  ad  van- 
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Yft  it  m at  the  fird  fight,  that  the  farthed  didance  cannot  be 
above  40  holes  in  didributing  the  dung:  and  in  cafe 
it  be  not  fuiTtcicmly  rotten  for  prefent  ufc,  it  may  be 
d'dributed  even  in  dry  weather,  and  covered  by  the 
bank;  which  will  both  prevent  its  fpirit  from  exhala- 
tion, and  otcaiion  it  to  rot  fooncr,  which  is  no  fmall 
advantage.  Moreover,  by  being  thus  laid  out  at  tlic 
mod  lei  ft  1 re  times,  and  covered  with  the  banks  the 
dung  will  be  more  intimately  mixed  with  the  foil,  and 
therefore  continue  to  nouriih  the  plant  for  a longer  time 
than  if  laid  as  ufual  at  the  bottom  of  the  holes.  A 
farther  advantage  of  thus  didributing  the  dung,  and  co- 


vering it,  refultt  from  the  more  expeditious  planting  the 
land  after  a Ihort  or  hidden  (bower : fur  the  labour  of 
covering  the  dung,  and  uncovering  it  when  the  land  is 
planted,  however  it  may  appear  in  fpcculation,  is  in 
practice  a trifle  ; and  bcfidcs  all  the  other  advantages  ari- 
iiiig  by  the  diltribotion  of  dung  from  the  fpaces  above 
described,  this  is  not  the  kail,  that  not  a bank  is  trod- 
den under  foot,  lint  it  is  evident;  that  by  diliributing 


rdittg  to  tilt  tiigiiih  huilwndrf,  and  figging  a into  dig  it;  whereas  by  putting  the  labourers  to  dig  fieL- 
■ foil.  To  evince  this  truth,  let  -any  planter  coin-  wife,  no  one  puts  a foot  upon  the  foil  after  it  is  dug  j 


• 4 


tage  may  be  reaped  ftoro  the  raltoons  v*l  it  will  be  tlw  dung  with  balkcts  in  the  j»refcnt  mitltod,  the  foil  is 
found  by  experience  not  to  coropcnfatc  the  iofe  by  the  rthich  trampled  d&dep  foot;  and  by  that  means,  the  very 
plants.  In  ftouy  or  llccp  foils,  where  the  plough  can-  end  of  hoc-ploughing,  or  Kiofcning  the  Coil,  is  much  dc- 
not  beYifcd,  or  where  a luflicicnt  flreugth  of  cattle  can-  fraud.  X11  like  manner,  by  the  p.cfent  method  of  hoc- 
not  be  fupported  for  that  puroofc,  hand-labour  or  hoc-  ploughing,  the  fame  ID  dfetrt  is  produced ; for  as  (lie 
ploughing  mull  beTubAftuted:  4>ut  even  in  that  cafe,  negroes  hoe-plough  or  dig  the  foil  directly  forward,  fo 
much  labour  foay  be  faxed  by  fpTcadmg  the  dung  ac-  they  muft  ncccflardy  tread  the  ground  as  fall  os  they 
cdrdiH 

theft  . . _ - , y.  ^ J g 

pntc  his  negroes  Irboflrol  diliributiug  dung  by  b* fleets,  and  by  lining  the  laud  before  it  is  boc -ploughed,  each 
and  by  fpreadiug  it  with  dung-fork1;  ; and  then  jinige  negro  may  have  an  equal  fharc  to  dig.  Tlrf  only  difli- 
for  hintfclf  by  one  lingfo  e^Ljrcrin-.cjtlT  which  js  the-snoll  culty  of  hue -ploughing  fidewife  is  in.  full  fitting  ijic 
profitable.  . uegruts  to  that  work  ; hut  it  may  be  done  without  Tols 

Hut  it  tome  plmm  are  f«#'dcvoflfd  to  tfetftfcid  cslftom  of  time  wlun  working  in  a contiguous  field.  Whether 
bfdillributing  dung  by  balkcuf^fl^d'^f  ^tecl-barrows  her -ploughing  before  or  after  the  land  be  holed  for  * 
in  level  ground,  or  (tetu-botruws  ui  uneven  land,  by  conn  is  moll  di  experience  mud  determine  ; but 
which  three  tiir.es. tin:  febotnfmsy  be  accomplifeed  in  cc  fluids'  both  operations  will  he  molt^cffiCtual : and 
the  feme  time  and  by  the  fame  hands;  let  them  at  kail  therefore  it  will  he  adtifable  (a),  hrU  to  plough  the 
fave  much  of  th^tr  hand©)'' ur,  tlic  fbdo\ying  me-  foil  whdt.ilie  land  will  admit  the  plough;  and  where 

thod  of  laying  out  dung,  before  the  diffraction  ^ 'it'yyll  not,  €0  hoe-plough  it  with  or  without  dung,  as 
ha/ktr.s.  nquifitc;  then  let  it,  lie  fallow  till  jKtfcCtly  meflfowed  ; 

In  boUng  a piece  of  Jandy  Jet  a {pace ho  left  after  fr)  Chen  hole  and  plant^ii  |> and  inftcad.of  willing  in  the  f 
holes  from  the  hrft  internal,  and  theji  the  like  fpare  af-  ufual  manner  let  the  weeds  in  aH  the  I pace?  be  dug  in- 
ter bo  holes  ihmughowt  the  whole  phr,  Otbicfl  fp.ioas  tp  the  foil*-  but  as  tins  is  not  io  be  darn,  fo  Veil  with  v 
mull  run  exactly  urthe  uitcrvfos  on  tire  right  the  hoc,  it  is  fuhnuitcd  to  Hilt  nr*  c|pcricucc,  whether 

and  left  of  the  holes.  Into  che  1c  fpaces  the  dung  may  the  dexterous  ufcjuf  fparies,  a 4 in  England,  will  not  an-^, 
be  carted,  even. before  *t;bc  rottefi  \4)?  atfohr  moil  lei-  -fwer  the  pnrpofc  much  better,  and  with  equal  ditpatch. 
furc  times  and  Covered  with  mould  or  caflt-trofh,  to  pie-  ifos*  whatever  method  fo,  prcfrfrtd,  S|Ofl  certain  it  is, 
vent  exhalation;  and  in  fitch  quantity  as  will  fuJSicc  o r*  that  by  toofcflfng  the  foifin  all  tl»e  fpaces  lnjtwcen  tlic 
H to  dung  a row  of  40  links,  from  tlic  ‘point  oppofitc  ' yofotg  qpne*!  nfrt  r be  ing  comc  up,  their  fbrei  w Ignore  ^ * 

to  eaefi  Me  of  it.  Jn  the  intervals  at  cacfohde  of  tiitf  [ cofily  expand  on  cvepr  fide,  and  acquire  more  nutri- 
canc-picec,  wliich  «rc  parallel  to  thofc  fpace^  thcrc‘T^ntt  tson  to  invigorate  their  growtlu  But  where  the  plaitt-  * > j 
be  dung  enough  carted  to  manure  a row  of  40  holds  cr  grudges  ^hi«  labour,  by  thinking  it  uecdlefs  in  lUfirh  •" 

and  coated  in  like  manner.  f looftffoil,  he  mav  drip  a l eh  Dime  weeding- work  bwthe  V ' 

- JTBr  thus  placing  the  tbtug  or  guf-moald,  ft  fo tvklcnt  Dutch  (foe  than  by  any, other;  whudi  being  fdfuicd  * 

f ~ h 1 . W*:-  . ' 

(tt)  In  order  to  make^flung  Tot  tnr  fodner,  much  labour  u hatowcj  h digging  atxl  tqmiiig  h over  by  < ' \ 
hoev4  but  tvvo-tliirds  of  that  lal>u  Jt  nuiy  be  faved  by  the  ufc  of  hay-kmifcs  f fix  of  whirli,  ufa  1 doacroufiy,  will 
cit  up  a pen  in  lefs  time  thau  OQ  negroes  can  do  by  hof S : but  hay-kuivc*  conoot  be  tiled  wlicrc  gritty  mould  is 
*4  sifofl  14  pens.  1 , ¥ m 

Dcc^)  and  loofc  foDs  mw  be  ploughed  whh*  fraall  ftreagdf  of  cattle  or  mules : but  ibifl|pds  in  hot  dv- 
rcdtnrc  more  firength  of  Cattle  than  can  be  maintained  in  the  fmall  pall  arcs  of  the  planters ; for  if  tiiufe 
^ J*  ttroag^fdfls  arc  either  too  wet  or  loo  dry  fas  is  generally  thc^afe),  ploughing  is  impmdicablc.' 
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upon  the  end  of  a flick,  w ptifhed  forward  Under  the 
roots  of  the  fmall  weeds,  in  fuch  a manner  as  to  cut 
them  up  a little  below  lire  furface  of  the  foil,  and  will 
do  mote  execution  at  one  thovc  than  can  he  done  at 
three  thxikes  of  the  common  hoe : but  there  t9  yet  ano- 
ther practice  of  the  horfe-hoe  plough,  whereby  all  weeds 
growing  in  rowi  between  beans  and  peafe,  arc  ixtiq*a- 
ted  with  incredible  rate  and  expedition.  It  is  a very 
ftmple  machine,  drawn  by  one  or  two  liories,  confiding 
of  a pair  of  low  wheels  turning  upon  a common  axi< ; 
from  whence  two  1 quart  irons  arc  kt  down  at  equal 
diliiuict's  and  triangular  hoes  made  at  the  ends,  the 
points  of  the  triangles  being  placed  forward,  and  fo  fix- 
ed as  to  cut  all  weeds  an  inch  below  the  furface,  *in  the 
tame  manner  as  the  Dutch  garden  hoc  above-mentioned. 
By  this  machine  a man  and  a boy,  with  two  horfea  or 
mules,  will  clear  perfectly  all  the  lpacrs  of  a field  of  ten 
acres  in  two  days  and  may  be  of  admirable  ufe  in  all 
loofe  and  dry  (oils  io  the  fngar-idand:. : for  while  two 
liories  or  mules  draw  in  the  fpace  before  each  other, 
the  wheels  pals  on  the  out  fide  of  each  row  of  canes 
without  doing  the  lead  injury,  while  the  plough  holder 
attends  to  his  bufinA.  In  (lift'  foils  which  require 
draining,  neither  the  liorfc-hr>c  plough  nor  the  Dutch 
hoe  can  be  proper;  or  any  other  inftrumrnt  fo  effectual 
as  the  fpade  uled  in  the  manner  above  hinted,  where  the 
ftaple  is  deep. 

But  where  the  ftapk  of  Lind  is  (hallow,  c xr*  mud 
lie  taken  not  to  dig  much  below  it,  according  to  the  uni- 
vetfal  opinion  of  all  the  bell  writers,  fapported  by  the 
txperieucc  of  I oo  years.  Yet  fbmc  gdod  planter*  air 
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confiderablc  advantage  ; and  yet  it  is  the  Icaft  of  all  at- 
tending this  method  of  culture  : for,  by  leaving  llicfc 
fpacos  the  cams  will  liavc  both  more  air  and  fun  : by 
hot-ploughing  them,  the  mots  of  cadi  dtfiible  row  will 
liave  large  room  for  cxfiaiifiun,  and  confequently,  bv 
gaining  more  nutriment,  will  grow  more  luxuriantly  : 
by  theft  (paces  the  canes  may  be  cleaned  from  the  blaft 
with  much  more  cafe  and  convenience  ; ami  will  fdfce 
as  proper  beds  to  plant  gnat  eoru,  without  the  hall  in- 
jury to  tire  canes  ; as  well  as  to  contain  the  trail)  takrrf 
oil  the  laud,  where,  by  Totting,  ard  bring  hoe-ploughed 
into  the  foil,  it  will  wonderfully  enrich  it,  and  wll 
fit  it  to  be  planted  immediately  after  the  canes  in  the 
neighbouring  double  rows  art-  cut  down.  Ik  lid  ^ all 
th<  ie  admirable  advantages  of  planting  the  land  in  al- 
ternate double  rows  with  equal  i paces,  the  canes,  when 
at  full  age,  may  be  cafilv  dripped  of  their  tralh,  and  bv 
th.it  ir.rant  the  juice  rendered  fo  nflfture  us  to  yield  dou- 
ble the  produce,  and  much  better  fugarsthan  unftrippej 
ca  .c».  This  method  of  culture  may  be  recommended  for 
all  kinds  of  (oil : fur  a*  by  this  practice  the  rank  luxu- 
riant canes  will  lie  more  matured,  fo  tlie  jxwr  foils  will 
be  rendered  more  fruitful  $ and  as  the  roots  of  the  canev 
which  expand  into  thefe  fpacis  will  be  kept  moiil  by 
being  covered  with  rotten  tralh,  fo  they  mull  bear  drv 
weather  much  longer  in  the  burning  foils.  In  thefe  low 
Lunin  which  require  draining  by  furrows,  tlie  alternate- 
double  rows  and  (paces  mull  be  made  crofs  the  ridges;  by 
which  mcaus  thole  fpace ^ being  hoc- plough*  il  from  the 
Centre  to  tl*  ltd c»t  will  be  always  preferved  in  a proper 
T (late- of  i Dundnefa.  By  this  tuctuod  of  planting,  the 

fallen  into  the  contrary  pia&ice,  and  dig  ntfnfl  day  fiir  canes  may  be  p well  ripen'd  a*  lo  yickf  double  the 
below  the  ituplc.  Thu|  Mr  Martin  lays,  was  done  in  j quanti  * ofWr  of  cancj  planted  in  the  elofc  manner  ; 
bis  own  lands,  during  his  abfcnce,  by  injuriui&ully  which  faxes  half  the  labdur  of  enutag  <1.  I.uf  the  time  of 
ploughing  below  the  ftaple  ; and  fo  injured  thciotl,  that  grii.il:  ng  and  boOIng,  and  Balf  tlie  fud,  lx lidci  yielding 
all  the  aru  of  culture  for  many  yean  hardly  retrieved  its  finer  fugar.  . 

former  fertility.  |n<tad»  wbert  tljr  ftaple  isMhaflow,  Yet,  hour  well  foever  the  method  of  planting  ia  firclc 
i:pott  a f¥it  city,  tlie  turning  up  a Tittle  of, it.it  a tirftr,  or  di.uWc  i.Ucrnatc  rovfs  h*s  fucceeded  m the  loofe  *nd 
fn>na  the  bottom  of  (hi  ia*»v-l»al'  and  mixing  ilVith  - ftilf  foijs,  experience  Kasfnown  time  itfs  a wrong  prac- 

puld,  wircli  may  titfr  in  ftilf  land.,  tlwt  are  thrown  into  round  or  flat 
i.  tbefc  being  tnoft  apt  to  crack,  the  fun-beams 
loop  to  the  cane -mots.  Hop  their  grow  th,  and 
t hmurncc  upofl  the  mgftiya  It  is  therefore  ad- 
vi fable  to -plant  fuch  lands  full,  but  ?a  large  holes,  of  4 
Icc(,  by  5 fo  rtowauds  the  !>tnk*  : after  the  planl-cancm 
are  < ut.  to  dig  out  one,  and  leave  two  rows  (landing, 
hot-ploughing  the  (pace i after  turning  all  the  tralh  into 
furrows  till  alinoil  rotten  for  it  the  tralh  is  drawn  up- 
on the.hoc-plouglied  i^uccs,  they  will  liardlv  ever  moul- 
dcrSrtlr^  not  till  tie  tralh  is  quite  rotten.  This  is 


titles,  it  will  disappoint  the  operator's -topes 

for  though  lolid  clay  »i‘l  rudder,  by  expofure,  to  a 
fireming  fine  earth,  yeTk  wiflj>uirn  to  its  primitive  Hate 
very  .Coon aft.  rlirirg  wet,^ml  rftvrrcd  from  the  external 
dr,  if  not  divided,  os  abo^r  fuggdlad. 

After  dl,  the  1 v«*rnt»n  h or  ft -ho;  .iw  plough  drawn  by 
two  ntulqnm  a hoc  before  t adixtlar,  or  the  ip&hhoe  " 
curranon  nft,  will  nufwcr 
the  Luids  arc  planU  d iu 
the  lpfeqca  are  equal  to 
itiannerT 

fcct^of  l^od  left  a*  a i^tce  uuptar.tid  j and  fo.  a whole 
piece  of  Im^.  pUs’edia  aft'erfltc  dottle  /0  'a.(^V,  Wllh 
eqtud  fpaq|9,  may  b€  li«c-ploUy  hed  w^n  c aft,  a.  before 
hinted  1 mid  tWuSi^flfoJ  the  jrowlh  of  cant., 

when  it  iJI»iifL|  nuifpii  iTr  to  tlie  planter,  ^h?ck  is  a 

* v ^ ^ 

(tJ  In  ftiff!ar.<b,  the  firigje  idtcnutc  rows  of  four  feet  diftaoce,  a?  preventive  qf  mtacb  labour  in  weeding,  arc4 
faund  bed  ; and  alto  yield  more  /agar  by  the  acre  ; and  arc  lcf»  apt  to  W afiodeJ  by  drought. 


proyedby  repeated  ex  pcfripKiitv 

But  in  flat  IlifF  folks  that  arc  properly  drained  by 
squad-ridging,  no  culture  pre  vents  cracking  fo  iftrdunlly 
*as  hoe-plongbing  Into  flietn  n qfl»tity  ut  loi’fc  marie% 
of  jK-hieh  that  uT a chocolate  or  of  a >'41ow  colour  i^. 

beft 


tized  by 


• w- 


P L A L 22 

beft  ; and  it  will  be  ftill  much  better,  by  lying  upon  the 
land,  in  (mail  heap*,  or  in  cane-holes,  for  Tome  time, 
to  imbibe  the  vegetative  powers  of  the  air  before  it  is 
intimately  mixed  with  the  foil. 

As  to  the  manner  of  planting  can^p,  the  general 
practice  of  allowing  four  feet  by  five  to  an  hole,  and 
two  freftn  (c)  plants,  is  found  by  common  experience 
to  be  right  and  good  in  alternate  rows.  But  the  follow- 
ing precautions  arc  neceffary  to  be  obferved.  Firft,  let 
all  the  cane-rows  run  eaft  and  weft,  that  the  trade-wind 
may  pafs  freely  through^them  ; becaufe  aii  and  funfhine 
arc  as  conducive  to  the  growth  and  maturation  of  fugar- 
can^ft  as  of  any  other  vegetable.  Secondly,  let  not  any 
acccffion  of  mould  be  drawn  into  hills  round  the  young 
cancs,  except  where  water  ftagnates  (h)j  bccaufc  the 
fibres  which  run  horizontally,  and  near  the»furfacc,  afe 
much  broken  and  fpoilqd  by  that  practice.  Thirdly,  let 
the  fu  gar -cants  be  $j*t  at  their  fulLmaturity  ; which,  in 
a dry  luofc  foil,  is  gigje rally  at  the  end  of  14  or  ,15 
months  after  being  planted  j but  in  cold  day-foils,  hot 
till  16  or  17  months.  Fourthly,  as  the  canc-rows  run 
eaft  and  well  in  as  proper  a directiop  « pofliblc  for  cart- 
age to  the  fugar  work,  fq  canes  rauft  be  cut  the  con- 
trary way  if  the  planter  cxpclks  any  great  produce  from 
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from  call  to  weft,  and  the  other  from  north  to  fouth,  I'Unr/iv* 
look  through  every  avenue,  where  the  mod  fubtle  thief 
cannot  cfcapc  the  watchful  eye.  And  if  the  interval*  ’ 
furrounding  the  boundary  of  a regular  plantation  be 
made  *4  feet  wade,  the  proprietor  will  receive  ample  rc- 
compenfe  for  fo  much  land,  by  the  fecurity  of  his  cane* 
from  fires  kindled  in  the  neighbourhood,  and  by  plant- 
ing all  that  laud  in  plantain-trees,  which  may  at  once 
yield  food  aud  ftiadc'to  the  watchmen,  who  by  that 
means  can  have  no  cxcufe  for  abfenee  from  their  proper 
ftatiotis.  But  as  fuel  grows  very  fcarce  in  moll  of  our 
i Hands,  it  is  alfo  expedient  to  plant  a logwood  or  fiower- 
fcnce  in  all  the  boundaries  of  every  plantation,  which, 
being ‘cut  every  year,  will  fumilh  good  llorc  of  faggot*. 

Logwood  makes  the  ftrongcil  and  quickcft  of  all  fence*, 
anil  agrees  with  every  foil : the  cuttings  make  excellent 
otren -fuel.  . 

So  much  for  fr**  general  operations  of  planterihip, 
according  to  the  approved  directions  “of  Mr  Martin. 

For  the  particular  cultivation  of  the  fugar-canca,  the 
extraction  of  the  fugar,  and  the  diftjLtion  of  rum,  fee 
the  articles  Saccharum,  Sugar,  ami  Rum. 

PLANTIN  (Chrillopber),  a'  celebrated  printer,  was 
bom  near  Tours  m « * t and  bred  to  an  art  which  be 


his  raltoons  : for  by  beginning  to  cqt  cancs  al-tha  part  "carried  to  the  higHcft  degree  of  pdkftiofl.  He  went 
of  his^icld  mofl  remote  frofn  tluj  works*  tb<;  carts  pi-  and  fettled  at  Antwerp  ; and  there  erctUd  a printing- 
not  often  paffiorcr  the  dune  trad,  and  •onTctfUcntly  the  offic.1,  which  was  coniidered  not  only  as  the  chief  omn- 

n .„i  t l.  j X/ ic  1 .•  1. ^ 1 j .1 1: 


cane-ftools  cannot  be  injured,  luorc  cfpccfaDy  if  hgiakes 
due  care  to  cut  the  cancs  very  dofc  to  their  rootsi  for, 
by  leaving  a long  ftub  (which  mull  perifh)  the  caW- 
ftools  arc  much  injured.  It  may  be  ohjrdcd  to  the-prac- 
tice  of  the  cutting  cones  ua:vfvciidy  to  the  $owi,  t!ut 


incut  of  the  town,  but  as  one  of  the  moll  extraordinary 
edifices  in  Europe.  A great  number  of  ancient  authors 
were  printed  here*  and  theft  editions  werv  valued  not 
only  for  the  beau tar  of  the  characters,  but  alfo  for  tlic 


tlic  negroes  labour  will  not  be  ft/equnfty  divided : but 
» confidcr  both  fides  of  J:nt  quef£fen,  and 


let  every  man  _ _ _ . . „ , r _ 

be  determined  by  his  qvrn  ^jperience  ; and  then  he  wj^ 
be  convinced,  that  it  mailer*  vryy  little  which  way 
cuts  ftraigbt  Handing 
cs  I< 


in  any  other  direction. 


corrc&ntf*  bf  the  text, 
w as  fo  very  hicc,  that  he 
to  Re  enrreftor^of  his  ji 

L he  • up,  but  (pent  like  a gentler 


«.rd  to  which  Plautin 
the  mftfc  foamed  men 
got  immenfe  riches  ► 
j lie  did  not  hoard 
Jcjdi<yl  in  jjg8,  aged 
■Be  libra- 

gar-caru*  lean,  or  tre  lodged  by^ pi biglT  wind!,  ry  to  lu>~g^n<H(>ri^althaiar.  * M v 

it  is  a point  of  great  impqrtou^  to  phcc  ihc  labourers  PLANT ^NG,^jn  ^ncjJtuft^n^  gardening,-  is  fet-  , 

fo  as  to  cut  the  cancs  firft  at  the  roots,  tail  then*  draw-  ting  b free  or  jpUntj  taken  from  its  pgppcr  place,  in  a 
ing  them,  cut  off  the  lops  r^/or  thus  by  two  ftroflb  new  hflJe  or  pi: : -throning  fodli^aith  over  itsroot,  and 
each  canc  will  be  cut  ; aud  twice  the  quuuisy  rut  in  the  filling  up  the  hole  to  tltc  loth  Ak  furfacc  of  the 
fame  time,  and  by  the  fame  hands  more  tmn bv  cutting  ^rouncL  * "*•  .a 

lu  round  ricigod  land,  ifitpro-  The  firft  thing  in  planting  isl4pj4>arc  the  ground 
it — J-*-*  f -*■ — ■ .fticlhrdrtltc  truft  or  ftknta.alt  14k  ai  but  of  the  earth, 

gruQqd  as  ftiort  a time 


per  to  cut  cancs  in  the  fiune*  diit&ioii  of  the  ridges, 
throwing  the  tops  and  trad  into  the  Tnfr ov«  to  render 


, . -•«*  or  pWnU  Oft'  taka. 

r,  tftiUjlTicy  npy  remaus^M  nf  the  gni 

the  cartage  cafy,  and  to^prefefvc  the  ridges  in  iheir  as  poflftstc  — -* *' 4-1  ~ * 


srtfftiggeft  tltrexpcdte^bfblan-  /trees,  carefulk.^  away  the  earth 
d*«  plantation*  in  c x acrt^j  fur fo^  a^to  at  their  icveral  part-  brVur'thrn^jff ; for  if 

caffo  tl»c  roots 
great,  jpjurv  of  the 
i n^Jchc  ue^  thing 


iu.Oltier  to 


aw!  • he  qdtt  ujfbfakc  imtjie  trees  or  plan’s, 

tWi editing  tianfphuft^d^  foijfcftii , 


prop«  r form. 

It  U almoft  nctdlef^  t 

mnglhciW-pIfM*  ok  j JPMW,  , ^ ■ — t~ 

that  die  iutcrvaU^may  intessKl  at  right  angles  j ^incc  t|foy.arc  torn  oubof  the  ground  witfonn.  ca|r,  the  roots 

All  . _ 1 jJ.  : . __i ^ A.  f _ .ac  • • 1 1. 1 1.  j ...  .1 ^ il  _ 


fuch 

cafe  of 


iy  is  not  oqjy  more  ^eailM  WoW  fife  iny^v 
ntal  fires,  apd  a better  djfboution  the  r * 


whole  for  dividing  and  periling  oo^thirt!  dr  fourth  part  pi 

ofm  planution  every  <year,bpf  iwb  attach  •after  jrtmrded  ^atw  hot 
by  a fyw  wuichmat : fo:  pjtc  hf  tlftfe  taJkirj|  m a ' ft—  - 

>v1  ^ , - 7%% 

(c)  It  is  ito  odd  fancy  that  Jhlc  p 
lent  plants  art  bell : one  good  plant 

(h)  The  Hag  nation  of  water  In  p^ftf  (ttfual  in  fo'fflev^lhnda^  is  the  h 
for  that,  by  long  dtfoationr%vin  cb^v/A  the-fipell  itould  ftill  day.  Tb_  r..  t 
-grudge  no  labour  to  drain  it  well ; antPyct  ^y  cafy  gradation  ) tUfpu vet/,  t 
by  great  floods  in  cafe  tlic  under  font  um  be  a loam. 


pnmtTfl|  the  roots 
rq-  it "m  the  fmall 

r blBcc'ftpmnvhencc 
tl.iy 


oft  fucco- 


attending  it  ; 
>r  of  fuch  a aajuwdLlhcrcfure 
,e  jiioold  from  bcTqg  trafltc J away 
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Wantlr-.  they  arc  produced  as  may  be,  except  they  arc  to  be  rc- 

planted  immediately  after  they  arc  taken  up.  Then 
prune  off  all  the  brnifed  or  broken  roots,  all  fuch  as  arc 
irregular  and  croft  each  other,  arid  all  downright  roots, 
dp- trial!  y in  fruit-tree  a:  (Horten  the  larger  rpot*  in  pro- 
portion to  the  agr,  the  Arength,  and  nature  of  tltc  tree; 
obhrving  that  ilw  walnut,  mulberry,  and  feme  other 
tender-rooted  kinds  (hould  not  pruned  fo  dofe  as  tljc 
mure  hardy  fortr  .of  fruit  and  forcll  tree* : in  young 
fruit-trees,  fuob  a*  pears*'  apples,  plums,  peaches,  ft c. 
tint  arc  one  year  old  fron  the  ||me  of  their  budding  of 
% glutting,  the  root-  inav  be  left  only  about  tight  or  nine 

inches  long  ; hut  in  older  tires,  they  muft  he  left  of  a 
muelt^grcatA’  length:  but  thi-  iwonly  to  be  und-fftoud 
of  the  larger  roots  ; fprthc  fmxfi  ones  jm.ll.  be  chiefly, 
cut  quite  our,  or  prurud  rer)  (hprt.  TrC  next  Jfng 
U the  pruning  V thqjurads,  vduffc  mull  be  different# 
ly  pcrfonmdvh  diftyrt  fortress';  ana  the  ddigu^of  the 
^ trees  mud  :l!lS*c  < Thus,  athogr  are  Adign- 

td  for  walls  or  Aaliers,  if  is  bed  to  plant  them  with  the 
# greateil  fart  uffficir  heads,  which  (Hquid  rahain  on*till 
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rent  forts  of  trees,  or  the  foil  in  which  they  are  planted.  PU 
For  the  trees  whofe  leaves  fall  off  in  winter,  the  heft 
time  Is  the  beginning  of  O&obcr,  provided  the  fod  be 
<hy ; but  if  it  be  a very  wet  foil,  it  is  better  to  defer  it 
till  the  latter  end  of  February,  or  the  beginning  of 
March  : and  for  many  kinds  of  evergreens,  the  begin- 
ning of  April  is  by  far  the  beft  fcafon  ; though  they 
may  be  fafely  removed  at  midfummer,  provided  they  are 
not  to  be  carried  very  far ; but  (hould  always  make 
choice  of  a cloudy  wet  fcafon. 

»In  the  fccond  volume  of  thf  papers,  &c.  of  the  Bath 
Society  tljcie  is  a letter  on  plasting  walte  grounds.  The 
gentleman  wlio  writes  it  informs  us,  that  in  the  county 
of  Norfolk,  where  be  rdides,  there  were  about  ^oor  “o 
jrarvngp  vaft  trails  of  uncultivated  ground,  wliich  wer: 
then  ibouglh  totattybaiTCB.  “ Theweft.cn.  parts  of  it(fayi 
lie)  abounded  Wh^ht  » texture,  that  the*.* 

were  carried  cv^y  wind*  atuiin  many  places 

the  (aims  hcrjilioioffr  rkit  no,  gnu*  could  Mow  upon 
them.  Arf  and  indu !hry^Aw3||fc,  have  noir  ffodtcml 
the  face  of  this  once  Ahibun  defcrt|  that  it  wears  .1 
very  di  it  rent  apM0rar.ee.  Mod  of  thefe  tract#  arc  ri- 
th^nted  or  i^dLned  .very  good  corn-land  and  fheep- 


they  fcjgin  to  fhoot  "in  the.  fpring,  A.  jlicv  jpuft  be 
cut  down  to  five  or  fix  eyes*,  at  the  fame  time1  taking 
cure  not  to  diitarj^  the  .roots.  11  uf  if  the  trees  aie  dtfe,  ■v 
figned  for  (tandams,  you  (hould  prune  off  alb  the  final!  * About  jo  ^ftars  Ance,  the  fide*  of  many  of  our 
branches  elude  to  the  place  where  they  arc  produced*  a-,  little  :ui*d-li!0«  vrepr  (Wn  with  the  feeds  of  French  furze, 
alio  the  iri^gulif  mica  which  crofs  each  other  ; and  artHf  V’id  whew  a p\Wspf<m  followed,  tliey  fuccreded  very 
having  di I placed  tilde  brandies,  you  (hould  alfo  cut  off  wfeMlana  gr<;w  fo  foil,  that  once  in  three  or  four  year# 
all  fuch  paxts^bf  branches  as  have  by  iny  accident  been  thd^  are  cut  fur  fuel,  and  fell  at  a good  price  at  Thet- 
hroken  or  wounded  ; but  by  po  means  cut  off  the  m?iu  ford,  Brandon,  Marling,  Swaffharti,  and  places  adjacent, 
leading  (hoots  which  are  nrccffaiv  to  attract  the  fap  from  This  excited  Tome  public  ipirited  gentlemen,  among 
the  mot,  there  hr  proprot*  the  growth  of  tl»c  tree,  whom  wajtU^late  Mr  Buxtonof  ShadwcH-Lodge,  near 
Having  thr  prep^tlg  tj*cs  toy  planting,  younnulf*  TTirtfpirf,  t (/Attempt  the  phnting  of  Scotch  and  fpruce 
now  proceed  is  pl^l*Ebaki.t  thee. ivtbjjjfii  firft,  if  the  firs,  and  oilier  hardy  foriA-trccs.  Al  fitft  they  round 

(jb  n font*  difficulty  from  the  extreme  loofenefs  of  the  (and. 

- j!  u . k ‘ -ii\l .l  . r t •. 


pluoe  thc  -n  umf  or  "tea  hour#  in  But  a.-  ’here  is  in  all  ihis.part  bf  the  ft 
ly  Me  planted,  aritriVhc*  heads  crefc  and  yellow  marie,  nt  about  three  fc« 

ipperfeMtercin  ; whicVlrtmfWn fffe  f’.nri,  they  tferv  judicioufly  though!  ti 


the  country  fine  white 
t.feet  depth  l»elow  the 
thought  that  incorporating 


trees  nave  Iwfcp  1 
water.  Before  they  Me  ] 

lH^lc  roqttfl&ifpei  ...  I M ^ _l  T 

dried  vrff<%  of  tnc  roots,  and  prepar  them  to  imbibe  it  \vjjK  the  land  in  the  holes  wherf  ,;hctr  young  trees 
jp  uriffmicnt  from  the  rarth.  In  planting  them,  great  were  Ranted,*  would  iniure  filccefs : Bor  were  they  dif- 
tfj.TlI  (hould  be  had  to  the  nature  or  the  foil : lor  if  appointed.  The  methoo  fuocfieded  beyond  expectation  •, 
that  fee  cold  ahdmoift,' the  tree*  (hould.  Ik  planted  very  B the  nlandtipns  throve  exceedingly,  and  the  roots  foon 
dultow  ; and  if  ii^br  a ha:d  rock  orgalsd.  fit  will  be  rroched  below  the  ^nd^aftcj  wh|ch  they  were  out  of 
Better  to  r^fc^i  hill  of  tarth  where  ear h inc'tSjfn  be  danger.  Tbit  excited  thou  to  further  attempts, 
planted,  tkaiytu  dig  into  the  rock  on  gravel,  aud  hd  it  On  tbc  fput*  where  they  intended  toraife  new  plan- 

up  with  earth/  y U too  oftc  6 prt^ifod,  % which  awaits  tat  ions  fiflm  feeds  and  arorrs,  they  laid  on  a thick  coat 
the  trees  arc  ^planted  an  it  were  in  a tab,  awfhavc  but  of  niaile  and  clay,,  ivbich  after  being  rough  fpread,  and 
little  room  to  cu<pd  their  roots.  The  nett  thing  to  lyiug  a >**  that  (late,  was  made  fine,  and  plough- 


.be  ohfcivad^tt,  tQ.pWc  die  trees  Is  the  1 >d<|  in  liu.h  a cd  in  juft  before  plant  ing, 
manner  that  0>c  mols’ntay  be  about  Uic  fame  depdj  in  J * ‘ tu‘% 

the  ground  as.brfjprr  thqr  were  tak^n  up  ; then  iSt.  k 


By  thefe  means  the  foil  1 

in  came  ’fixed,  and  In  a little  time  covered  with  grafs  and 
^ bvrbage « fy  that  there  *Tc  now  vaft  pliyitttidSis  of  firs, 

the  aarthfioc  witfi  afpadf,  .and  fcauer  it  imo  the  hole,  o^k,  ar»d,forcft'-trc<x,  in  the  moft  healthy  and  Vigorous 
r.  .t-.  u e-  x-  » vi  __  t|Kr^  may  Hate,  where  within  my  memory  ten  acres  of  land  would 

g.fillni  ajAhe  j\<k  maintain  a (ingle  (beep  three  months. 

• fi^ry  trrsd  d<>w n the  c^h  witii  jour  bui  “ Bht  the  bcrij*:  cp  glantafioift,  wbAlier of  (brttbs* 
ot  tfiakc  it  too  hard  t which j sag  real  fault,  efpeci-  copfc,  $1 1 reel,  i»  not  confined  to  the  immediate  adVan- 
if  the  ground  be  ftrong  or  wet*  Hiving  thus  tilapt-  tage,or  even  the  future  value  of  the  wood.  By  annual- 
fl.ikes  driveh  m-  ly  (bedding. a great  number  of  J#aves,  which  the  winds 


fo  that  it  may  fa 
be  no  hillownep: 
hole,  g' 
do  not 
ally 

ed  the  tltes,  thev  (Hould 

to  thelff 

ground  about  their  roots;  M*  to  fURi  as  arc  flamed 
againft  walls,  their  roots  (lumM  be  placed  about  fivr  or 
fix  inches  from  the  wall,'  fit* w hich  thfir  heads  (hrtulrf  be 
nailed  to  prevent  their  being  blown  up  by  the  Vind.  The 
fcaibhs  for  planting  arc  various,  according  to  the  diffc- 


ie  gfDim  .1  i heir  being  i.ilp!.i.-r(!  1-  . dupufc,  and  tlw  ; u is  confider- 

, and  ipwc  mulch  lai^‘\lpon  the  (urfacc  of  the  aWy  fnjpfcyi  ‘ “**  I 


, oved  ;•  and  whenever  fuch  cdpfrs  have  been 
ft  dobed  Bp,  tljr  ground  ( however  unfruitful  before  plant- 
inbf  hai  Wereby  been  fa  enriched  as  to  bear  excellent 
crops  for  mauy  years,  without  the  additional  help  of 
manorc.  How  much  land-owners  are  interefted  in  plant- 
ing  wade  or  barrel  fpots  I need  not  mention  ; and  no- 
thing 
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Planting 

Piaffing. 
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tiling  but  a degree  of  indolence  or  ignorance  unpardon- 
able in  this  enlightened  age  could  induce  them  to  ncgledl 
it. 

**  Nature  ha*  fumilbcd  us  with  plant*,  trees,  and  fhrubi, 
adapted  to  alrnofl  every  foil  and  fituatian ; and  a*  the 
laws  of  vegetation  are  now  much  better  underdood  than 
formerly,  it  is  a reproach  tolhofe  wbofe  practice  does 

not  keep  pace  with  their  knowledge  in  making  the  bed 
life  of  her  bounty.  Let  no  man  repine  and  fay  the  land 
it  barren  ; for  thofe  fpot*  w'hich  appear  to  be  fo,  owe 
that  appearance  to  huitwn  negligence.  Indullry  and 
art  might  foon  render  an  eighth  part  of  tbi*  kingdom 
nearly  a*  valuable  a*  the  red,  which  now  remain*  in  a 


hedge  is  to  be  firft 'thinned,  by  cutting  away  all  but  PJafluag 
thofe  (hoots  which  arc  intended  to  be  ufed  either  aa  11 
Hakes,  or  the  other  work  of  the  plalhing;  the  ditch  is  P a<  cr'  . 
to  be  cleaned  out  with  the  fpadc  ; and  it  mutt  be  now 
dug  a*  at  firll,  with  doping  tides  each  way  ; and  when 
there  is  any  cavity  on  the  batik  on  which  the  hedge 
grows,  or  the  earth  has  been  walked  away  from  the 
rgots  of  the  Ihrubs,  it  y to  be  made  good  by  facing  it, 
as  they  exprefs  it,  w ith  the  mould  dpg  from  the  upper  * 
part  of  the  ditch  : all  the  red  of  the  earth  dug  *>ut  of 
the  ditch  is  to  be  bid  ypon  the  top  of  the  bunk : and 
the  owner  fhould  look  carefully  into  it  that  thi*  be  do  net  . 

for  the  workmen,  to  (pare  thcmfelvcs  trouble,  arc  apt  to 


Kite  unprofit  Ale  to  the  owoers,  and  difgraceful  lo  thj  throw  a®  much  as  they  can  upon  the  face  of  the  Jjank  ; 
community.’!*-  . # /which  being  by  t hie  means  overloaded,  is  foon  Walked 

Hrxfrft  r im  nt  o.  a method  of  plant  iif^,  in -which  uf^uio  the  mtcli  again,  and  a very  great  part  of  the 
the  natural  politiufi  ot  the  plant  qpjhout  is  inverted  T Work  undone ; what  is  laid  odRbe  top  of  the 

the  hranchc . bemgMet  into  the  earth,  and  the  root  bank  always  remains  there,  and  nulu>  J^ood  fence  of 

i am.  .i isl  Wm. a — .1 — u .u'ti  - ...  : i:ir. u'S 


reared  into  the  air/  DawA^p'cnlaa  mcnlions  thil  rnart- 
Uroua^cthod  of  plantfng,  which  he  found  to  fuecced 
scry  well  in  n*rft  «ir  all  Hyt#  of  fruit-tree*,  timber-trees, 
&c.  Urnilay,  affirms  that  he  haaafon  a litne-Av>-  in 
Holland  growing  with  it>  firll  rt>o|^Tn  the  air^  which 


an  indifferent  hedge. 

. In  the  plalhmg  the  quick,  two  ctrtBtmc*  are  to  be 
avoided  ; thefe  arc,  the  laying  it  too  row,  .and  the  lay- 
ing it  too  thick.  The  latter  makes  the  fap  niivull  into 
the  fhoots,  and  leaves  the  plalhcs  without  lufSeiefit  nuu- 


hod  (hot  out  branches  in  great  phuty,  sit  t h^farnc  Auno-  xilhmcnt ; which,  srfjjth  the  thicknefs  of  the  hedge,  final- 
rhat  it.  full  branches  produce#  n*oft  and  fed  the  Tree.  ly  kills  tlicm.  The  other  extreme  of  laying  them  too 
Mr  Faifehitd  of  Hoxtnn  has  prtEtflfad  ft*  Ikmc  with  hLgb,  is  equally  to  be  avoided  ; for  thi*  carries  up  all 
for  performing  it-!  notrrilhment  into  the  plalhes,  and  fopuikts  tlie  (hoots 


, and  gives  the  following  dircClfbagfi 


Make  choice  of  a vOung,  tree  of  one  (hoot,  «f  aldeifklrn, 
willow,  or  any  other  tree  that  calily  tak«  root  bylkp 
ing  ; bend  the  Ihool  gently  down  into  the  earth,  aud  fo 
let  it  remain  until  it  ha*  taken  root.  Then  dig  about 
tlie  lirll  root,  and  raife  it  gently  out  of  t)»e  ground,  till 
the  Hem  be  nearly  upright,  and  Hake  it  up.  Then  prune 
the  root*,  now  rrettad  in  the  air,  from  the  bniifi*  and 
wounds  they  received  in  bcin<j  dug  up  ; and  anoint* he 
pruned  parts  with  a composition  uf  two  ounces  of  tur- 
pentine, four  oun6r»  of  tallow,  and  four  ounces  of  bees 
wax,  melted  together, 

: off  aft  the  bud*  or  (Hoots  that  are  ttpdo 


fmalland  weak  at  the  bottom,  aud  consequently  tlie 
hedge  thin.  Thi*  is  a common  error  iq  the  north  of 
England.  Tlie  bell  hedges  made  anywhere  in  England 
arc  thofe  in  Hcrifordfhife  ; for  they  arcplalhcd  in  a 
middle  way  between  tlie  two  cxtecir.0*,  the  rattle 
are  by  that  prevented  both  U^’LC^pping  51.t  j\njn^  1 
Fhoots,^  and  from  thkjtigii  ; (tpd  a,  rvcw^nef  vij 

i*  bent  4o*'ii  rf  IstlVjqfclWS  t»  U 
pWW,  Ji  wA  itr  cut  Half  u-.iy  A;  ijagfi*;:}, 
tnr  t>c  given  Hoping,  £w’cyrbat  dowaJ^ds, 

wards  prune  off  ail  the  bud*  or  (hoot*  thdt  are  trpdjj  the  artd  then  it  into  be  wound  about  th&lakcf^  aiuLafter 
llem,  and  drel>  the  wound*  wifh  the  fame  competition,  thi*  it*  fiipcrfitums  branches  arc  to  b<  cut  off  a*  thaffL 
to  prevent  any  c<*Wural  fhoo tings,  that  might  fpoil  the  (land  out  at  the  (ides  of  the  hedge:  ff  fur  the  lirll  year  tor 
beauty  of  the  Hem.  K two,  tlie  field  where  a new  hedge  is  marie  can  be  plough- 

PI.ANUDES  (Maximus),  a Creek  monk  of  Coo-  csl,  it  \vi#  thrfv*  the  better  for  if;  put  if  the  lluba  are 
ffantinopk,  towards  the  end  of  the  14th  century,  wh^  vtf/fld,  it  b bdt  to  rut  tftun  qifi;r  £>\vu,  and  to  fc- 
publilhcd  a cottcdfckm  of  cpigrtuni,  iutitH  d /fisrW^ia;  cure  them  with  good  drr.d  hedge*  on  botii  bdes,  til!  tbe 
a Greek  tranflation  of  Odd’s  Mctamorphnfr*  j a Life  Ihoot*  arc  grown  up  from  them  ffrong  enough  to  (daUh; 
of  Allop,  which  i*  rather  a romance  tiuu  a hiliory ; and  and  w herever  void  fpaccs  are  fee n,  new  feta  are  to  be 


f«»me  other  work«.  We  know  nothing  more  of  him, 
than  that  he  fuffeud  fomc  pcrfecutiotfon  account  uf  his 
attachment  to  the  Latin  church. 

PLASHING  ©/Hedge*,  is  an  operation  thought 
by  fame  perfonu  to  promote  the  growth  aud  corni- 


planted  to  fill  them  op.  A new  licdgi  nifad  from  fctv 
in  tbe  common  way,  gcaerall^ requires  pUfiung  iii  about 
eight  or  nine  year*  after. 

PLASS£V,  i»  a grove  rear  the  city  of  MuxadA  ib 
India,  famous  for  aAattic  fought  between  the  Engiitti 


nuance  of  old  hedge*;  hut  whether  the  fa<tt  be  fo  or  under  L*ud  Cli  c and  the  native  Hin Jon,  under  the 

. — *•*  -e  e as — u i.  _o  __  Nabob  Surajnli  Dowlah.  The  BritifS  army  confilked 

of  about  1 *CG  men,  of  whom  the  European*  did  not 
exceed  1)00 ; while  tluU  of  the  Nabob  confided  of  {0,000 
toot,  and  1 b,ocovlu>ric.  Notwithllanding  thi*  great 
difproppition,  however.  Lord  Cjive  effect u-dljr  routed 
the  Nabob  and  hi*  force*,  with  the  lof*  of  j European* 
and  26  Seapoy*  killed,  aud  { Europeans  and  40  Sca- 
poy*  ‘ wounded.  * The  Nabob's  lufi  ura*  clbnutcd  at 
alKMit  200  men,  bdklc*  oxen  and  elephant*.  See 
Curr.  N 

PLASTER,  or  EMrLAiTca,  in  pharmacy,  an  ex- 
ternal application  of  a harder  confidence  tiuui  on  oint- 
7 * ment ; 


not  will  admit  of  fomc  difputc.  Set  Hedge*,  n®  19, 

37. 

It  is  performed  in  thi*  manner : The  old  Hubs  mull 
be  cutoff,  &c.  within  two  or  three  incbeiof  the  ground; 
and  the  bed  .*!  lodged  of  tbe  mid  die -fixed  (hoots  mud 
be  left  to  lay  down.  Some  of  the  ftrongtffof  thefe 
mud  abb  be  led  to  anfwerthe  purpofe  of  (take*.  Thefe 
are  to  be  cut  off  to  the  height  at  whieb.  the  hedge  is 
intended  to  be  left ; and  they  Ore  to  Hand  at  ten  feet 
diilance  one  from  another;  when  there  are  not  proper 
(hoot*  for  thefe  at  the  due  diftances,  their  places  mull 
be  fupplkd  with  common  Hakes  of  dead  wood.  Tlie 
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FWUr.  rant  i to  be  fpread,  according  to  the  different  circum- 
— fiances  of  the  wound,  place,  or  patient,  either  upon  li- 
nen or  leather.  See  Pharmacy,  a"  613 — 635. 

Plastpr,  or  PJaifttr , in  building,  a competition  of 
lime,  fometimet  with  fand,  5c c.  to  parget,  or  cover  the 
nudities  of  a budding.  See  PaacaTiNO  and  Stuc- 
c°. 

Plait* ra  of  Paru , a preparation  of  fcveral  fpecies  of 
gypfum  dug  near  Mount  Malt  re,  a village  in  the  neigh- 
bourhood of  Pari*  { whence  the  name.  Sec  Alabas- 
tir,  Gvmvm,  and  Chemistry,  n®  635, Icc.  * 

The  bell  fort  k hard,  white,  Ihiniqg,  and  marbly ; 
known  by  the  name  of  plajler-flont  or  parget  of  Mount 
Maitrc.  It  will  neither  give  /ire  with  fled,  nor  ferment 
with  aquafortis  ; but  very  freely  and/eadily  cakinc*  in 
the  fire  into  a fine  p|ullcr,  the  ufc  orwhich  lit  building 
and  calling  ftatues  is  well  known 

The  mtthtd  of  reprefenting  a face  truly  in  plafter  of 
Paris  is  this : The  perfon  whofe  figure  is  defigned  it 
laid  on  hi*  back,  witlt  any  convenient  thing  to  keep  off 
the  hair.  Into  each  noftril  is  conveyed  a conical  piece 
of  ftiff  paper,  open  at  both  ends,  to  allow  of  refpiration. 

Thefe  tubes  being  anointed  with  oil,  are  fupported  by 
the  hand  of  an  a (tilt  ant  ; then  the  face  is  lightly  oiled 
over,  and  the  eyes  being  kept  Ihut,  al  abaft  cr  frdh  cal- 
cined, and  tempered  to  a thinuifh  confidence  with  wa-  < 
ter,  is  by  fpoonfuls  nimbly  thrown  all  over  the  faoa»  till 
it  lies  near  the  thicknefs  of  an  inch.  This  matter  grow* 

fenfibly  hot,  and  in  about  a quarter  of  an  hour  hardens  management,  will  be  capable  of  making  federal  forts 


This  matter,  when  wrought  into  veffels,  ke.  it  ftifl  Ptafiw. 
of  fo  lode  and  fpongy  a texture,  that  the  air  has  eafy  » 
paflage  through  it.  Mr  Boyle  gives  an  account,  among 
nis  experiments  with  the  air-pump,  of  his  preparing  a 
tube  of  this  plafter,  clofed  at  one  end  and  open  at  die 
other  ; and  on  applying  the  open  end  to  the  cement,  as 
is  ufuaDy  done  with  the  receivers,  it  was  found  utterly 
impoffible  to  exhauft  all  the  air  out  of  it ; for  frdh  air 
front  without  prrfTcd  in  as  faR  as  the  other,  or  internal 
«ir,  was  rxhauftvd,  though  the  tides  of  the  tube  were  of 
a confidence  thicknefs.  .A  tube  of  iron  was  then  put 
oh  the  engine  ; fo  that  being  filled  with  water,  the  tube 
of  plafter  of  Paris  was  covered  with  it ; and  on  uling 
the  pump,  it  was  immediately  Cecn,  that  the  water  pa  fir  d 
through  into  it  as  eafily  as  the  air  had  done,  when  that 
was  the  ambient  fluid.  After  this,  trying  it  with  Ve- 
nice turpentine  in  dead  of  - water,  the  thing  fucceeded 
vc tr  well  ;jmdafhc  tube  might  be  pcrft&ly  exhaufted, 
and  would  remain  in  jhateftiite  fcvcral  -hours.  After 
this,  on  pouring  fome'hot  4KLupon  the  turpentine,  the 
cafe  was  much'  altered  : for  the  turpentine  melting  with 
this,  that  became  a thinner  fluid,  and  in  this  ftatc  ca- 
pable of  patting  like  watt  r into  the  pores  of  the  plafter. 

On  taking- away  the  tube  after  this,  it  was  remarkable 
That  the  turpentine,'  which  had  pervaded  and  filled  it» 
poros^  ^nderrd  it  tranfparent,  in  the  manner  that  wa- 
ter give*  fnupircncy  to  that  Angular  ftone  called  ocular 
In  this  manner,  the  w eight  of  air,  under  pro- 


of glues  penetrate  plafter  of  Paris ; and  not  only  this, 
hut  baked  earth,  wood,  and  all  other  bodies,  porous 
enough  to  admit  water  on  this  occation. 

Plafter  of  Paris  is  ufed  as  a manure  in  Pcnnfylvania,  as 
we  find  mentioned  in  a letter  from  a gentleman  in  that 
•ount xy  inferted  in  theyth  volume  of  the  Bath  Society  Pa- 
:,  coniifting  of  two  parts  joined  ..per*,  and  which  .we  (hall  infert  here  for  the  futitfa&ion 
ridge  of  the  hoff  j and  herein  jnay  atyi  information  of  our  agricultural  readers.  44  The  befl 
ttcr,  a face  extremely  like  the  kind  i*  imported  from  hills  in  the  vicinity  of  Paris : it  is 
hronght  down  the  Seine,  and  exported  from  Havre  de 
Grace.  I am  informed  there  arc  large  beds  of  it  in  the 


into  a kind  of  ftony  concretion  ; which  being  gent- 
ly taken  off,  reprefeou,  on  iu  concave  furface,  the  mi- 
nuteft  rogt  of  the  original  face.  In  this  a head  of 
good  ciay  may  l><  moulded,  and  therein  the  eyes  are  to 
be  opened,  and  other  necefTary  amendments  made.  This 
fecond  face  beingnuiointed  with  oil,  a fccond  should  of 

ealefoed  abb:  -"r  — * j 

lengtlnvife 
be  call,  with 
Origin  aL 

If  finely  powdered  ahbaftcr,  or  plafter  of  Paris,  be 


put  into  ahafon  over  a fire,  it  wtU,  when  hot,  affume  Bay  of  Fundy,  feme  of  which  I have  feen  nearly  as  good 
the  appearance  of  a fluid,  by  rolling  in  waves,  yielding  as  that  from  Fiance;  nevcrthelefs  fever*l  cargoes  brought 
to  the  touch,  framing,  Stc.  all  which  properties  it  again  „ from  thence  to  Philadclphiahavc  bee  n ufed  without  effeA. 
loft*  on  the  departure  of  the  heat*  and  being  ’thrown  It  is  prohable  this  was  taken  from  the  top  of  the  ground, 
upon  paper,  will  not  at  all  wet  it,  but  immediately  *Uf-  and  by  the  influence  of  the  fun  and  atmofphcre  dnpotttttcd 
cover  itfclf  to  be  as  motionlefs  as  before  it  was  irt  «vef  of  the  qualities  neceflary  for  the  purpolrs  of  vegetation, 
the  fire  ; whereby  it  appears,  that  a heap  of  filch  little  The  lumps  compofed  of  flat  fhining  fpccula  arc  preferred 


bodies,  at  arc  /wither  fphcrical  nor  otherwise  regularly 
(haped,  nor  froall  enough  to  be  below  the  difeernment 
of  the  eye,  may,  without  fuliun,  be  made  fluid,  barely 
by  a fufficiently  ftrong  and  various  agitation  of  the  par- 
ticles which  compofe  it ; and. moreover  loic  its  fluidity 
immediately  upon  the  cettation  thereof. 

Two  or  three  fpoonfuls  of  burnt  alabafter,  mixed  up 
thin  with  water,  in  a fhort  time  coagulate,  at  the  bot- 
tom of  a vcffel  full  of  water,  into  a hard  lump,  notwith- 
standing the  water  that  furroundrd  it.  Artificers  ob- 
ferve,  that  the  eoagubting  property  of  burnt  abbafter 
will  be  very  much  impaired  or  loft,  if  the  powder  be 
kept  too  long,  efpecially  if  in  the  open  air,  before  it  is 
made  ufc  of;  and  when  it  hath  been  once  tempered 
with  water,  and  fullered  to  grow’  hard,  they  cannot,  by 
an)*  burning  or  powdering  of  it  again,  make  it  fcnice- 
ablc  for  their  purpofe  as  before. 

Vol.  XV.  Part  l 


to  thole  which  arc  formed  of  round  particles  like  fand:  the 
Ample  method  of  finding  out  the  quality  is  to  pulverize 
fame,  and  put  it  dry  into  an  iron  pot  over  the  fire,  whe* 
that  which  is  good  will  foon  boil,  and  great  quantities 
of  the  fixed  air  cfcape  by  ebullition.  It  is  pulverized 
by  firft  putting  it  in  a (lamping- mill.  The  finer  its  pul- 
verization the  better,  as  it  will  thereby  be  more  gene- 
rally diffufed. 

44  It  is  bell  to  Cow  it  in  a wet  day.  The  moft  ap- 
proved quantity  for  grafs  is  fix  bulhels  per  acre.  No 
art  is  required  in  fowing  it  more  than  making  the  dif- 
tributioo  as  equal  as  pofiible  on  the  fward  of  grnfs.  It 
operates  altogether  as  a top  manure,  and  therefore  ftiould 
not  be  put  on  in  the  fpring  until  the  principal  frofts  are 
over  and  vegetation  hath  begun.  The  general  time  for 
fowing  with  us  is  in  April,  May,  June,  July,  Auguft, 
and  even  as  late  as  September.  Its  cffcdU  will  grnc- 
D rally 
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rally  appear  in  10  or  15  days ; after  which  the  growth 
of  the  grafs  will  he  fo  great  as  to  produce  a large  bur- 
den at  the  end  of  fix  weeks  after  (owing. 

**  It  mull  be  fmvn  on  dr)’  land,  not  fubjed  to  be 
overflown.  I have  fuwn  it  on  fand,  loam,  and  clay,  and 
it  is  difficult  to  fay  on  which  it  has  bcfl  anfwcrcd,  al- 
though the  effect  is  fooner  vifiblc  on  fand.  It  has  been 
ufed  an  a manure  in  tlihi  Hate  for  upward)  of  tw  elve  years. 
Its  duration  may,  from  the  bell  information  I can  col- 
lect, be  eflimated  from  feven  to  twelve  years  ; for,  like 
other  manure,  its  continuance  very  much  depends  on 
the  nature  of  the  foil  on  which  it  is  placed. 

44  One  of  my  neighbours  fowed  fome  of  his  grafs 
ground  fix  year)  ago,  another  four  years  ago  ; a great 
part  of  my  own  larm  was  fowm  in  May  1788.  We 
regularly  mow*  two  crops,  and  pall  arc  in  autumn  ; no 
appearance  of  failure,  the  prefent  crop  being  full  as 
good  as  any  preceding.  I have  this  fcafon  mowed  fifty 
acres  of  red  clover,  timothy  grafs,  white  clover,  See. 
which  was  plaftitcd  lail  May,  July,  and  September : 
many  who  faw  the  graft  eflimated  the  produce  at  two 
tons  per  acre,  but  I calculate  the  two  crops  at  three 
tons.  Several  ftripes  were  left  in  the  different  fields  with- 
out pladcr ; thefe  were  in  a mcafurc  unproductive,  be- 
ing tcarc*  worth  mowing.  In  April  1788,  I covered 
a piece  of  grafs  land  upwards  of  two  inches  thick  with 
bam  manure ; in  the  fame  worn-out  field  I fowed  pla- 
fler,  to  contraft  it  with  the  dung.  I mowed  the  dung- 
ed and  plailt  red  land  twice  laft  year  and  once  this ; in 
every  crop  the  plafler  lias  produced  the  mod.  You 
will  remember,  nr  all  experiments  with  clover,  to  mix 
about  one-third  timothy  grafs  feed  ; it  is  of  great  ad- 
vantage in  ferving  as  a fiipport  for  the  clover ; it  very 
much  facilitates  the  curing  of  clover,  and  when  cured  is 
a fuperior  fodder.  The  plafler  operates  equally  as  Well 
on  the  other  grade*  ns  on  clover.  Its  rffed  is  faid  to 
be  good  on  wheat,  if  fown  in  the  fpring ; but  I cannot 
fay  this  from  experience.  On  Indian  com  I know  it) 
operation  to  be  great ; we  ufc  it  at  the  rate  of  a tablc- 
fpoonful  for  a hill,  put  in  immediately  after  dreffing. 

14  From  fome  accurate  experiment*  toll  year  made 
and  reported  to  our  Agricultural  Society,  it  appears 
that  nine  buflicls  of  additional  corn  per  acre  were  pro- 
duced by  this  method  of  ufifig  plafler.** 
PLASTERING.  Sec  Paxoiittikg. 

PLASTIC*  denotes  a thing  endowed  with  a for- 
mative power,  or  a faculty  of  forming  or  fafhioning  a 
iraft  of  matter  after  the  likcncfs  of  a living  being. 

Pl Attic -Nature,  a certain  power  by  which,  as  an 
inftrument,  many  phflofophera,  both  ancient  and  modem, 
have  fuppofed  the  great  motions  in  the  corporeal  world, 
and  the  various  proccflcs  of  generation  and  corruption, 
to  he  perpetually  carried  on. 

Among  the  phflofophera  of  Greece,  fuch  a power 
was  almolt  universally  admitted.  It  feems,  indeed,  to 
have  been  rejected  only  by  the  followers  of  Democritus 
and  Epicurus,  wrho  t aik  a.  if  they  had  thought  gravity 
eflcntial  to  matter,  and  the  fortuitous  motion  of  atoms, 
which  they  held  to  have  been  from  eternity,  the  fource 
not  only  of  all  the  regular  motions  in  the  univerfe,  but 
alfo  of  the  organization  of  all  coiporcal  fvftcms,  and 
even  of  fenfatkn  and  irtrlWJion , in  brutes  and  in  men. 

It  is  nccdlefs  to  fay,  that  thofc  men,  whatever  they 
might  profrfs,  were  iu  reality  atlieills ; and  Democritus, 
it  is  uuivcrfally  known,  avowed  his  atheifm. 
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Tlie  greater  part  of  the  philofophcrs  who  held  the  flaflic, 
exiftcnce  of  a plaflic  nature,  confidered  it  not  as  an  _ * 
agent  in  the  Arid  fenfe  of  the  word,  but  merely  as  an  in- 
ftnimcnt  in  the  hand  of  the  Deity  ; though  even  among 
them  there  were  fome  who  held  no  fupenor  power,  and 
were  of  courfc  as  grofa  atheifts  as  Democritus  himfelf 
Such  was  Strato  of  Lampfacus.  This  man  was  origi- 
nally of  the  peripatetic  fchool,  over  which  he  prefided 
many  years  with  no  fmall  degree  of  reputation  for 
learning  and  eloquence.  He  was  the  fiifl  and  chief  af- 
fertor  of  what  has  been  termed  l/y/czoic  atheifm  ; a fyf- 
tem  which  admits  of  no  power  fuperior  tp  a certcin  na- 
tural or  f !a/iic  life , effyntiat,  ingmer/bfe,  and  in:orruf*tibI , 
inherent  in  matter,  but  without  fenfe  and  confcioufncfs. 

That  fuch  was  his  dodrine  we  learn  from  Cicero,  who 
makes  Velleius  the  Epicurean  fay,  44  Nee  audiendus 
Strati  qui  Phyfeus  appcllatur,  qui  omnem  vim  divinam 
in  Natura  litam  cfle  ccnfct,  quz  caufas  gignendi,  auger.- 
di,  minuendive  liabeat,  fed  carcat  omni  fenfu  $.’*  That  l TieKttmra 
Strato,  in  admitting  this  ptaflic  principle,  differed  widc*/,4W’*»)'k- 
ly  from  Democritus,  is  apparent  from  the  following  ac-'  “*** l-3' 
count  of  him  by  the  fame  author  : 44  Strato  Lampfarenus 
negat  opera  dconim  fe  uti  ad  fabricandum  inundum, 
quiecunquc  Pint  docct  omnia  efle  efleda  natura,  nee  ut 
ule,  qui  afperis,  ct  levibus,  ct  hanr.atis  uncinatifquc  cor- 
poribus  concreta  lure  cfle  dicat,  interjedo  inani ; fomuia 
cenfct  hare  efle  Drmocriti,  non  di>ccntiH  fed  optantis  ^ 

That  the  rough  and  fmooth,  and  hooked  and  crook- 
cd,  atoms  of  Democritus,  were  indeed  dreams  and  do- 
tages, is  a pofition  which  no  man  will  controvert  ; but 
Purely  Strato  was  himfelf  as  great  a dreamer  when  lie 
made  fenfation  and  intelligence  refult  from  a certain  pla- 
flic or  fpcrmatic  life  in  nutter,  which  is  itfelf  devoid  of 
fenfe  and  confcioufncfs.  It  is,  indeed,  inconceivable,  to 
ufc  thr  emphatic  language  of  Cud  worth,  44  how  any- 
one in  his  fenfe)  fhould  admit  fuch  a monftrous  paradox 
an  this,  that  every  atom  of  dull  has  in  itfelf  a»  much 
wifdom  as  the  greatell  politician  and  mod  profound  phi- 
lofophcr,  and  yet  is  neither  confcioua  nor  intelligent  !’*  It 
is  to  be  obferved  of  Strato  likewife,  that  though  he  at- 
tributed a certain  kind  of  life  to  matter,  he  by  no  mean* 
allowed  of  one  common  life  as  ruling  over  the  whole  ma- 
terial univerfe.  He  fupoafcd  the  fcvcral  parts  of  matter 
to  have  fo  many  fcvcral  plaflic  lives  of  their  own,  and 
feemt  i to  have  attributed  fomctlung  to  chance  in  the  I ^ 
production  and  prefervatiun  of  the  mundane  fyftcm. 

In  denying  the  exiflence  of  a God,  perpetually  di-UK  l cap  3. 
reeling  his  plaflic  principle,  and  in  fuppofing  as  many 
of  thefe  principles  ’as  there  are  atoms  of  matter,  Strato 
deviated  far  from  the  dodrine  of  Ariflotle.  The  great 
founder  of  the  peripatetic  fchool,  as  well  as  his  apoflalc 
(lifciple,  taught  that  mundane  things  are  not  cfiided  by, 
fortuitous  mcchanifm,  but  by  fuch  a nature  as  ads  regu- 
larly and  artificially  for  eneii  ; yet  he  never  confidera  3iis 
nature  as  the  highclt  principle,  or  fupreme  Numen,  but 
as  fubordinatc  to  a perfed  mind  or  in  idled  ; and  he 
exprcftly  affirms,  that  44  mint!,  together  with  nature, 
formed  or  fiafhioned  this  univerfe.**  He  evidently  con- 
fiders  mind  as  the  principal  and  intelligent  agent,  and 
nature  as  the  fubfervient  and  executive  inftrument.  In- 
deed, we  are  ftrongly  inclined  to  adopt  the  opinion  of 
the  learned  Mofticun,  who  thinks  that  by  nature  Ari- 
flotle  meant  nothing  more  than  that  librae  or. 

annual  beat,  to  which  he  attributes  immortality,  and  of*  *?* 
which  he  cxprcfsly  fays  £ that  all  things  arc  full.  Be  hb. 

2-  this  iii.  cap.  11. 
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this  as  It  may,  lie  always  joins  God  and  nature  tope-  he  fays,  that  n the  nature  of  bodies  fignifies  the  aggre- 
thcr,  and  affirms  that  they  do  nothing  in  vain.  The  gate  of  all  thofc  tdeat  with  which  they  fumifh  us,  and 
fame  do&rine  was  taught  before  him  by  Plato,  who  af-  hv  which  they  arc  made  known/*  To  fay  the  bed  of  it, 
firms  that  “ nature,  together  with  reafon,  and  accord-  this  fcntencc  is  inaccurately  expreffed.  An  aggregate 
ir.g  to  it,  orders  aO  things.**  It  mull  not,  however,  be  of  ideas  may  be  occafioncd  by  the  impulfc  of  bodies  ca 
concealed,  that  Plato  feemi  to  have  attributed  intclli-  the  organs  of  fenfe,  but  the  efirdt  of  impulfc  cannot  be 
gcncc  to  the  principle  by  which  he  fuppofed  the  world  that  which  impels.  We  fhould  not  have  made  this  rc- 
to  be  animated ; for  Chrdcidius,  commenting  on  the  mark,  w hich  may  perhaps  be  deemed  captious,  were  we 
Timaeus  |,  thus  exprefl’es  himfelf : “ Hire  eft  ilia  ratio ■ not  perfuaded  tliat  the  vague  and  inaccurate  ufe  of  terms 
nablrj  inuna  mundi,  quae  gemina  iur.ta  meliorem  natu-  is  the  l'ourcc  of  thofc  mi  flakes  into  which,  we  cannot 
ram  veneratione  tutelam  prxbct  mtcrioribus,  divinis  dif-  Help  thinking,  that  the  very  ingenious  author  has  fome- 
pofitionibus  obfequens,  providentiam  nativi*  impertiens,  times  fallen.  Having  juftly  obferved,  that  we  know  no- 
ytemorum  fimilitudine  propter  cognationcm  beata.” — thing  diredlly  of  bodies  but  their  qualities,  he  proceeds 
Apulcius,  too,  tells  Illam  euddlem  animarn,  fon-  to  invcfHgatc  the  nature  of  folidity. 

■ tem  animarum  omnium,  optimam  virtutem  efle  genctrl-  “ Solidity  (he  fays)  is  the  quality  of  body  which  prin- 
con,  fubferviri  etiam  Fabricator!  Deo,  et  prxtlo  efle  ad  cipaJly  requires  our  notice.  It  is  tliat  which  fills  exten- 
omnia  inventa  ejus.’*  Plato  pronun'iat.  lion,  and  which  refills  other  folids,  occupying  the  place 

This  doctrine  of  Plato  has  been  adopted  by  many  which  it  occupies;  thus  making  ext enfion  and  figure  real, 
modems  of  great  eminence  both  for  genius  and  for  and  different  from  mere  (pace  and  vacuity.  If  the  fc- 
learning.  The  celebrated  Berkeley  bffhop  of  Cloy nc,  condary  qualities  of  bodies,  or  their  powers,  varioufly  to 
after  giving  the  view  of  Plato’s  anima  mundi,  which  the  affeft  our  fenfe*,  depend  on  their  primary  qualities,  it  is 
reader  will  find  in  our  article  Motion,  it*  ic,  thus  re-  chiefly  on  this  of  folidity;  which  is  therefore  the  molt 
commend*  the  fludy  ofhisphilofophy  * : “If  that  phi-  important  of  the  primary  qualities,  and  that  in  which  the 
lofopher himfelf  was  not  readonly,  but  dudied  alfo  with  cffence  of  body  is  by  fnmc  conceived  to  confitl.  This 
care,  and  made  his  own  interpreter,  I believe  the  pre-  idea  of  folidity  has  been  judged  to  be  incapable  of  any 
judice  that  now'  lies  againfl  him  would  foon  wear  off,  analyfis  ; but  it  appears  evident  to  me  (continues  our 
or  be  even  converted  into  high  efleem,  for  thofc  exalt-  author),  that  the  idea  of  folidity  may  be  refolved  into 
cd  notions,  and  fine  hints,  that  fparklc  and  Chine  another  idea,  which  is  that  of  the  power  of  refilling 
throughout  his  writings;  which  feern  to  contain  not  on-  within  the  extenfion  of  body.  Hence  it  becomes  nnne- 
ly  the  moll  valuable  learning  of  Athens  and  Greece,  but  ceffary,  and  even  iiuuhiufliblc,  tofuppofe  that  folidity  in 
alfo  a treafure  of  the  moft  remote  traditions  and  early  the  body  i*  at  all  a pattern  or  archetype  of  our  fenfation*** 
fcience  of  the  call.**  Cudworth,  and  the  learned  author  That  folidity  in  the  body,  and  we  kno  w nothing  of  fo- 
of  Ancient  Meiapky/ta,  arc  likcwife  llrenuous  advocates  lidity  any  where  elfe,  is  no  pattern  of  any  fenfation  of 
for  the  Ariftotclian  doctrine  of  a plaflic  nature  Jiffufcd  ours,  is  indeed  moll  true,  as  we  have  fhown  at  large  in 

another  place,  (fee  Me taphysics,  nv  44  and  171): 
but  to  reconcile  this  with  what  our  author  afferts  imme- 
diately afterwards,  that  M folidity  is  no  more  in  bodies 
than  colours  and  flavours  air,  and  that  it  is  equally  with 
them  a fenfatim  and  an  ule  ,**  would  be  a talk  to  which 
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through  tfic  material  world;  (fee.  Metaphysics, 
w°  2CO,  ii  1,  207.)  : and  a notion  very  fimilar  has  late- 
ly occurred  to  a writer  who  does  not  appear  to  have  bor- 
rowed it  either  from  the  Lyceum  or  the  Academy . 

This  writer  is  Mr  Young,  of  whofc  a&ive  fubjlance , and 
its  agency  in  moving  bodies,  fomc  account  has  been  our  ingenuity  is  by  no  means  equal.  He  affirms,  indeed, 
given  clfewhere,  (fee  Motion).  As  a mere  unconfci-  that  folidity,  as  it  is  faid  to  be  in  bodies,  is  utterly  io- 
ous  agent,  imm-teri  7,  and,  as  he  expreffes  himfelf,  m-  corr.prchcnfible  ; that  we  can  perfectly  comprehend  it  as 
mental,  it  bears  a linking  refemblancc  to  the  plafiic  ra-  a fenfation  ia  ourfelves,  but  that  in  bodies  nothing  more 
here  or  '.*$et  able  lift  of  Cudworth  : but  the  author  holds  is  required  than  a power  of  active  rdillancc  to  make  up- 
it  to  be  not  only  the  principle  of  motion,  but  alfo  the  on  our  fenfes  thofc  imnnrfEons  from  which  we  infer  the 
iafs  or  fubflratum  of  matter  itfclf ; in  the  production  of  reality  of  primary  and  lecimdary  qualities.  This  power  of 
which,  by  certain  motions,  it  maybe  faid  to  be  morcftrictly  rdillancc,  whether  it  ought  to  be  called  active  or  paflivc, 
fliijsic  than  the  /jfar-h.c-.f  principle,  or  visfenitrix,  of  any  wc  apprehend  to  be  that  which  all  other  philolnphem 
other  philofophcr  with  whofc  writings  wc  have  any  ac-  have  meant  by  the  word  JntuUty  ; and  though  Locke, 
quaintnncc.  Though  this  opinion  be  Angular,  yet  as  its  who  ufes  the  words  i Uo  aud  notion  indiscriminately,  often 
author  is  evidently  a man  who  thinks  for  himfelf,  unawed  talks  of  the  idea  of  folidity,  we  believe  our  author  to  be 
by  the  authority  of  celebrated  names,  and  as  one  great  the  firft  of  human  beings  who  has  thought  of  treating 
part  of  the  utility  of  fuch  works  as  ours  con  fills  in  their  jofuiry  as  a fenfation  in  the  mind. 

ferving  as  indexes  to  fcience  and  literature,  wc  fircll  lay  Though  it  is  wrong  to  innovate  in  language,  whet 
before  our  readers  a fhort  abftnft  of  the  rcafoniogs  by  writing  on  fubjefh  which  require  much  attention,  we 
which  Mr  Young  endeavours  to  fupport  his  hypothdis,  mull,  however,  acknowledge  it  to  be  unworthy  of  in- 
and  we  (hall  take  the  liberty  of  remarking  upon  thofc  quirers  after  truth  to  difpute  about  the  proper  or  impro- 
reafonings  ns  wc  pnocccd*  per  ufe  of  terms,  lb  long  as  tlie  meaning  of  him  who 

The  author,  after  a (hort  introdudlion,  enters  upon  his  employs  them  can  be  eafily  difcovcred»  We  (hall,  there  - 
work  t»  m 3 chapter  irtitled,  Anaiyfu  af  Matter  in  £f-  foie,  follow  our  author  in  his  endeavoursto  afccilain  what 
nr  rat*  In  that  chapter  there  is  little  novelty.  He  treats,  this  power  of  refi fiance  is  which  is  commonly  known  by* 
as  others  have  done,  of  primary  and  fccondary  qualities,  the  name  of  folidity.  All  power  he  juftly  holds  to  be  ac- 
arid  adheres  too  deftly  to  the  language  of  Locke,  when  tive  ; and  having,  by  an  argument  (a)  of  which  we  do 
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**  (a)  We  can  oilly  conceive  of  folidity  as  being  a rdillancc  of  the  parts  of  any  body,  to  a power  which  endea- 
vours 
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Pkflic.  not  perceive  the  force,  attempted  to  prow  tKtt  it  is  by 
L,~»  an  inward  /ewe,  and  not  by  its  inertia,  that  one  body 
prevent*  another  from  occupying  the  fame  place  with  it- 
lclf,  hr  naturally  enough  infer*  matter  to  be  cffientially 
adive.  “ But  the  activity  of  matter  it  to  be  confidcred 
in  a certain  limited  fenfe,  and  its  inert  nefs  it  to  be  regard- 
ed in  another  limited  fenfe  ; fo  that  thefe  are  compatible 
within  their  refpedive  limits.  The  adivity  of  body  may 
be  conhdercd  aa  belonging  to  the  parts  of  a compound; 
its  inertia  as  the  inertia  formed  of  thofc  parts.  l"he  ac- 
tions of  the  parts  are  everywhere  oppofed  to  each  other, 
and  equal  ; and  hence  refulta  the  inactivity  of  the 
whole.** 

Solidity  alone  of  the  primary  qualities  being  po- 
fitive,  and  peculiar  to  bodies,  and  our  author  having  re- 
folved  this  into  action  or  power,  it  follows,  by  his 
analyfn,  that  the  essence  or  sody  is  reduced  to  power 
Skcwife.  But,  as  he  properly  obferves,  dowct  is  an 
idea  of  reflection,  not  acquired  by  the  fcnles,  but  fug. 
gelled  by  thought.  Hence  our  knowledge  of  real  ex- 
istence in  body  mail  be  fucii  as  is  fuggelted  to  us  by  our 
thoughts  cxcrcifed  about  our  fen  tat  ions.  “ We  are 
capable  of  ading  and  producing  changes  in  appearances  j 
and  this  faculty,  which  wc  experience  to  exitl  in  our- 
fclves,  we  call  power.  Wc  are  confcious  of  the  exer- 
tion of  our  own  power  ; and  therefore,  when  we  fee 
action  or  change  happen  without  any  exertion  of 
ours,  wc  refer  this  to  other  powers  without  us,  and  ne- 
Ccflarily  conclude  the  cower  to  ex  ill  where  the  change 
begins  or  the  adion  is  exerted.  Tliis  power,  then, 
referred  to  bodies,  mull  cxift  in  them,  or  it  can  cxiil  no 
where,” 

In  two  chapters,  which  might  eafily  have  been  com- 
* prefled  into  one  not  fo  long  as  the  (horteft  of  them,  our 
author  analyzes  atoms  or  the  primary  particles  of  matter, 
and  ftrenuouily  oppofes  their  impenetrability.  He  allows 
that  there  arc  atoms  of  matter  not  divifiblc  by  any  known 
force  ; but  as  thefe,  however  Imall,  muft  Rill  he  concei- 
ved as  having  extenfion,  each  of  them  muft  be  compo- 
sed of  parts  held  together  by  the  fame  power  which 
binds  together  many  atoms  in  the  fame  body.  This 
power,  indeed,  he  acknowledges  to  operate  much  more 
forcibly  when  it  cements  the  parts  of  a primary  atom  than 
when  it  makes  many  atoms  cohere  in  one  inafs  ; but  dill 
k operates  in  the  lame  manner  : and  a&  the  ideal  analyfij 


may  be  carried  on  ad  injfnitvm,  the  only  pofitive  idea 
which  is  fuggefted  by  atoms,  or  the  parts  of  atoms,  is  * 
the  idea  of  a refitting  power.  That  this  powcT  of  rc- 
ttftance,  which  conlbtutes  what  h vulgarly  called  the 
folidity  of  bodies,  may  not  be  absolutely  impenetrable, 
he  attempts  to  prove,  by  (h owing  that  refinance  does 
in  fad  take  place  in  cafes  where  impenetrability,  and 
even  folidity,  arc  not  fuppofed  by  any  man. 

**  Let  us  endeavour  (Cays  he)  to  bring  together  two 
Hkc  poles  of  a magnet,  and  we  (hall  experience  a refiftancc 
to  their  approximation.  Why,  then,  may  not  a piece  of 
iron,  which  between  our  fingers  refills  their  coming  to* 
g ether,  refill  by  an  efficacy  perfectly  fimilar,  though 
more  ftrongly  exerted  ? If  magnetifra  were  to  ad  upon 
our  bodies  as  upon  iron,  we  Ihould  feel  it  j or  were  mag- 
nets endowed  with  fenfation,  they  would  feel  that  which 
refills  their  ncarct  approach.  The  refilling  extenfion 
between  the  two  magnets  is  permeable  to  all  the  rays  of 
light,  and  refleding  none  is  therefore  unfeen  ; but  it  is 
cafy  to  conceive  that  the  fame  power  which  refills  the 
approach  of  the  iron  might  refill  and  relied  fomc  rays 
of  light.  We  Ihould  then  have  a vifible  ohjed  inttrpo- 
fed  between  the  two  magnets,  as  wc  have  before  fuppo- 
fed it,  might  be  a tangible  one.  It  is  likewife  cafy  to 
conceive  that  which  is  tangible  and  vifible  fo  applied  to 
our  organs  of  tailing,  of  fmcUing,  and  of  hearing,  as 
to  excite  ideas  of  flavours,  odours,  and  founds.  Thus 
wc  fee  that  au  ad  ion,  in  which  no  (uppofition  of  foli- 
dity or  impenetrability  is  involved,  may  be  conceived  to 
aflume  all  the  qualities  of  matter,  by  only  fuppofing  a fa* 
miliar  effect  extended  in  its  operation.** 

This  rcafouing  is  exceedingly  ingenious,  though  per- 
haps not  original ; but  what  is  of  more  importance, 
it  does  not  approach  fo  near  to  demonftration  as  the  au- 
thor feems  to  imagine.  If  magnets  operate  by  means 
of  a fluid  ifluing  from  them  ^fee  Magnetism,  chap. 
3.),  thofe  who  hold  the  folidity  or  impenetrability  of 
matter  will  maintain,  that  each  atom  of  the  magnetic 
fluid  is  folid  and  impenetrable.  That  we  do  not  fee  nor 
feel  thefe  atoms,  will  be  confidcred  as  no  argument  tliat 
they  do  not  exill ; for  wc  do  not  fee,  nor  in  a clofc  room 
feel,  the  atoms  of  the  furrounding  atmofphere  ; which 
yet  Mr  Young  will  acknowledge  to  have  a real  exiftencc, 
and  to  be  capable  of  operating  upon  our  fenfes  of  hear- 
ing and  fmdiing.  Let  us,  however,  fuppofe,  tliat  by  this 
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vours  to  ftparett  them,  or  to  bring  them  marer  together.  Now  that  which  refills  any  power,  and  prevents  its 
effed,  is  alfo  a power.  By  refiftancc,  I mean  here  an  adive  refiftance,  fuch  as  an  aoxnal  can  employ  againil  an 
animal.  If  a horfe  pulls  againil  a load,  he  draws  it  along  ; but  if  he  draws  agaioft  another  horfe,  he  is  put  to  a 
(land,  and  his  endeavour  is  defeated.  When  any  endeavour  to  change  the  fit  nation  of  the  parts  of  any  folid  is  in 
like  manner  prevented  from  taking  effed,  and  the  parts  retain  their  fituaiiou,  the  fituaiioa  has  plainly  been  prefer- 
red by  an  adive  refiftancc  or  power,  equivalent  to  that  which  was  fruitlefaly  exerted  on  them.” 

Such  is  our  author’s  reafoning  to  prove  that  matter  is  cffcntially  adive,  and  that  from  this  adivity  refuks  our  no* 
tion  of  its  folidity  : but  does  he  not  here  cofifound  folidity  with  hardnefit,  and  impenetrability  with  cohefion  ? He 
Certainly  does  ; for  water  is  as  folid,  in  the  proper  fenfe  of  the  word,  as  adamant,  and  the  panicles  of  air  at  the 
particles  of  iron.  The  parts  of  water  are,  indeed,  feparated  with  eafe,  and  thofe  of  adamant  with  difficulty  ; but 
i(  is  not  bccaufe  the  latter  have  more  folidity  than  the  farmer,  but  bccaufe  the  power  of  cohefion,  whatever  it  may 
be,  operates  upon  them  with  greater  force.  Solidity  is  an  attribute  of  a whole  ; hardnefs  and  foftnefs  refulta 
from  the  cohefion  of  parts.  We  do  not  at  all  perceive  the  propriety  of  the  fimile  of  the  horfr  pulling  a food,  and 
afterwards  pulling  agaioft  another  horfe.  Is  it  bccaufe  both  horlci  arc  adive  that  one  of  them  cannot  prevail  againil 
the  other,  and  bccaufe  the  load  is  maSive  that  either  of  them  may  drag  along  a mafs  of  iron  of  half  a tun  weight  ? 
Lf  fo,  double  or  triple  the  mafs,  and  a very  ftrange  phenomenon  will  be  the  rcfult ; for  wc  ffiall  have  tn  adive 
whole  compounded  of  two  or  three  ina&vc  parts,  even  thpugh  thofe  parts  ihould  not  be  in  cootad) 
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reasoning  We  kit  cftablifhed  the  non-exiftence  of  every 
" • ' thing  in  the  primary  atoms  of  matter  but  adive  power* 

of  rcfiftaocc,  and  let  u*  fee  how  he  conceive*  the  adion* 
of  thefe  power*  to  cooftitute  what  give*  u»  the  notion  of 
inert  mod  folid  body  for  that  we  have  fuch  a notion 
cannot  be  denied. 

To  act  he  allow*  to  be  an  attribute,  and  juftly  ob- 
ferve*,  that  we  cannot  conceive  an  attribute  to  cxift  with- 
ont  a fubfUnoe.  *•  But  (fajr*  he  ) we  have  traced  all 
phenomena  to  action  a*  to  a generic  idea,  comp:  ehend- 
mg  under  it  all  form*  of  matter  and  motion  as  fpecie*  uf 
that  genua.  By  this  analyfu,  that  complex  idea  we 
have  ufually  denominated  matter,  and  coniidered  as  the 
iubftao.ee  or  fubftratum  to  which  motion  appertained  a* 
an  attribute,  >•  found  to  change  its  character,  and  to  be 
ttfelf  an  attribute  of  a fubltance  cffentially  adive,  of 
which  ooc  modi  heat ion  of  motion  produces  matter  and 
another  generate*  motion."  The  action  of  this  fub fiance 
Mr  Young  determines  to  be  motion  (lee  Mono*, 
b°  16.)  ; and  he  proceeds  to  inquire  by  what  kind  of 
motion  it  produce*  matter,  or  inert  and  rcliftiug 
4 atoms. 

Whatever  portion  of  the  active  substance  is 
given  to  form  an  atom,  the  following  thing*  are  necef- 
Ur)  to  be  united  in  fuch  portion  of  active  fubftance  : 
J/h  It  rauli  is  fome  rdpeft  continually  move ; for 
otherwife  it  would  loie  it*  nature,  and  oeak  to  be  ac- 
tive. 2 J/j9  It  mull  aifo  in  fume  other  refped  be  at  reft, 
for  otherwife  it  could  not  form  an  inactive  atom.  3 <ilyt 
It  mult  preserve  unity  within  itfelh"  'The  author'* 
proof  of  the  firft  of  thefc  politions  wc  have  given  dic- 
where.  The  fecond  he  holds  to  be  fclf-evidcut ; and  the 
third  be  thinks  eftabliihed  by  the  following  reasoning  2 
**  Solidity  is  the  rcfult  of  thofe  actions  among  the  parts 
•f  any  whole,  whereby  the  unity  of  the  whale  i*  prderved 
within  itfelf.  Several  uncolieriug  thing*  may  be  united  by 
an  external  bond : this  doe*  not  eonftituic  thefe  one  £o> 
ltd  ; it  may  be  one  bundle  : but  if  fcvcral  thing*  cohere, 
and  have  a unity  preferved  within  therufclve#,  they  be- 
come one  (olid.  An  atom  is  the  kaft  and  moil  funple  fo- 

W.” 

Having  thui  proved  the  necelfuy  of  thefe  three  re- 
quilh.es  to  the  formation  of  an  atom,  he  obferwes,  that 
“ the  two  firft  can  only  Ik  united  in  a rotation  of  the 
portion  of  adive  fubftance  about  a centre  or  axis  at  reft. 
By  fuch  a motion,.;/,  tbt  purl.  i’ucccflively  occupy  ibjftrrnt 
puxn  in  the  orbit  of  rotation,  and  therefore  move  j the 
centre  round  which  they  revolve  being  at  reft,  the  <wl+U 
portion  is  aho  at  reft  j and  thus  the  portion  is  at  once 
moving  and  quiefeent,  a*  i*  required.  The  fame  kind 
of  motion  will  alfb  fulfil  the  terms  of  the  third  requifite; 
for  a fubftance  having  a revolving  motion  around  it*  own 
oentre,  prefervt*  its  unity  by  rcafon  of  all  the  parts  pre- 
serving the  fame  relation  to  the  centre  : and  further,  a 
motion  of  the  adive  luhftanoe  about  a centre  or  axis  will 
Be  an  activity  in  the  fame  orbit,  which  will  a d upon  and 
rvftft  whatever  (hall  interfere  to  oppafe  it*  adivity,  or 
deft roy  the  unity  of  the  fphere,  by  diverting  the  courfe 
of  the  revolving  motions.  The  adivity  or  motion  of  a 
portion  of  active  su  mitakce  about  a centre  will, 
therefore,  give  tolidity  to  fuch  portion  ; for  it  wiQ  give 
it  unity  and  rcfiltancc,  and  in  a manner  tie  together  all 
the  parts,  forming  them  into  one  mafs  about  their  com- 
mon centre  t for  they  move  or  are  adive  not  towarJt  the 
v centre,  in  which  calc  they  would  be  loft  in  noa*cxtcu. 
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fion  j nor  from  the  centre,  where  they  would  diftipatc  in  PUftk- 
bonndlrfs  fpace  \ bet  about  the  centre,  preferring  the  T 
hunc  limits  of  extcnfioo  ; and  being  in  thi*  way  adive, 
they  in  thi*  way  refill  any  other  adivity  oppofed  to 
them,  that  is,  they  refill  any  action  which  tends  to  pene- 
trate or  divide  thi*  fphere  of  revolving  adivity.  There, 
fore,  finoe  any  portion  of  adive  fubftance  docs,  by  revol- 
ving about  a centre,  become  an  united,  rt  lifting,  and 
quiefeent  whole,  the  fmalleft  portions  of  the  ACTIVS 
substance  which  have  fuch  motions  will  become  atoms t 
or  make  the  fmalleft  portion*  of  matter." 

Having  thus  fhown  to  hi*  own  fatixf action  how  atom* 
of  matter  are  formed,  he  next  explains  what  at  ftril  be 
coufefte*  may  have  appeared  a paradox,  “ how  the  a ct  1 v a 
avaiTABCi,  retaining  its  own  nature  aud  cflcntial  pro- 
perties, continuing  immaterial,  unfolid,  and  adive,  puts 
on  at  the  fame  time  the  form  uf  matter,  and  becomes 
material,  fotid,  and  inert-  A fphere  of  revolving  adive 
fubftance,  as  it  revolves  continually  about  a centre,  and 
as  parts  uf  the  fubftance,  are  couiidcrcd  a*  fucceiHvcIy 
palling  through  ever)’  point  in  the  orbit ; considered 
thus  in  its  parts,  and  in  its  motions,  it  is  active  sub- 
stance, immaterial,  and  unfolid  ; but  the  whole  fphere, 
coniidered  unitically,  collectively,  and  as  quicfccat,  it 
in  this  point  of  view  a folid  atom,  material,  and  in- 
ert." 

Such  is  the  adive  fubftance  of  Mr  Young,  end  fuch 
his  theory  uf  the  formation  of  matter.  That  he  has 
not  with  fervility  copied  from  the  ancients,  every  reader 
of  his  book,  who  is  not  an  abfalute  ftranger  to  Greek 
and  Roman  literature,  will  readily  acknowledge  ; and  yet 
if  his  theory  be  well  founded,  he  has  difeovered  a mid- 
dle fubftance  between  mind  and  matter,  more  properly 
fUflu  than  Ariftodc  or  Plato,  Cudwoith  or  Berkeley*, 
ever  conceived.  But  truth  compels  us  to  add,  that  to- 
us  his  theory  appears  to  labour  under  infuperable  objec- 
tions. That  there  muty  be  in  the  unrvcrfe  a fubftance  cf- 
fem  rally  adive,  and  at  the  fame  time  not  intelligent,  is 
a proportion  which  wc  arc  by  no  means  inclined  to  con- 
trovert. Various  phenomena,  both  in  vegetable  and 
animal  life,  lead  us  to  fufped  that  there  is  fuch  a fub- 
ftance ; but  it  docs  not  follow  that  we  are  inclined  to 
adopt  our  author’s  doctrine  vcfpcding  the  formation  of 
matter.  He  conceive*  his  proofs  indeed,  to  be  44  in  its 
nature  not  at  all  in.  per  fed,  or  to  fall  fbort  of  deroon- 
ftration  ; and  if  any  one  rrfufc  it,  he  thinks  it  will  be 
r.eccffary  for  him  to  ihow,  cither  that  the  explanation 
offered  11  not  fuffieient,  or  that  fome  other  explanation 
will  ferve  equally  well." 

To  fhow  that  the  explanation  offered  is  not  fufReicnt* 
will  not,  wc  apprehend,  be  a very  arduous  talk  ; but  we 
have  no  inclination  to  attempt  ourfebc*  another  expla- 
nation, bccaufe  wc  believe  that  of  the  formation  of  mat- 
ter no  other  account  can  be  given  th&o  that  which  re- 
folves  it  into  the  fat  of  the  Creator.  That  it  cannot  be 
formed  by  tlie  motion  of  an  immaterial  fubftance  in  the 
manner  which  our  author  baa  very  dearly  deferibed* 
feejns  to  be  a truth  fo  evident  as  not  to  admit  of  proof; 
for  if  motion  be,  as  he  defines  it,  a change  of  place* 
every  thing  that  is  moved  muft  have  the  quality  of  cx~ 
tendon.  But  all  the  parts  of  this  adive'  fubftance  which 
are  given  to  form  an  atom,  move  round  a oentre,  and  are 
exprefsly  faid  to  occupy  fuoceffively  different  placet  im 
the  orbit  of  rotation.  Every  one  of  thefe  parts,  there- 
fore, is  an  extended  being  : and  finer,  according  to  oar 

author* 
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PhMc  author,  foKdrty  it  nothing  hut  an  offtre  poevrr  of 
■~"v  oner,  and  the  parts  of  this  a&tve  fubftance,  in  their  ro* 
tat  ion  round  their  centre,  18  upon  and  rfijl  whatever 
interfere*  to  oppofe  their  aelirity,  it  follows  that  each  of 
thefe  parts  it  like  wife  a fohd  Irrnr,  But,  in  the  opinion 
of  Mr  Young  himfclf,  and  of  all  mankind,  whatever  is 
extended  and  folid  i»  material,  This  theory,  therefore, 
exhibits  a procefs  in  which  atom*  are  formed  of  a frrb- 
ftancc,  which,  though  it  is  fat’d  to  be  dffive,  immaterial , 
and  unfolid,  appears,  when  narrowly  infpe&ed,  to  be 
nothing  clfc  than  a colledlion  of  thofc  very  atoms  of 
which  the  author  pretends  to  explain  the  formation.  Mr 
Young,  who  examine*  and  vctv  freely  ccnfurc*  foroe  of 
the  doctrines  of  Newton  and  others,  is  too  much  a man 
of  fcicnce  to  be  offended  at  us  for  Hating  objections  to 
a theory  which  is  quite  new,  to  a transformation  which 
he  himfclf  acknowledges  may  to  many  M appear  not  on- 
ly  problematical  and  difficult  to  conceive,  but  wholly 
iinpoflible,  and  implying  contradiction*  abfolntely  and 
for  ever  irreconcileable.”  Whether  this  be  a juft  charac- 
ter of  it  our  readers  muft  determine  ; but  if  wc  did  not 
believe  the  author  to  be  a man  of  ingenuity,  we  Ihould 
not  have  introduced  him  or  his  work  to  their  acquain- 
tance. 

PiAtftc  Art%  the  art  of  reprefenting  all  forts  of  fi- 
gures by  the  means  of  moulds.  This  term  is  derived 
from  the  Greek  word  which  fignifics  the  **  art 

of  forming,  modelling,  or  calling,  in  a mould.”  A 
mould  in  genera!  is  a body  that  is  made  hollow  for  that 
purpofe.  The  artift  makes  ufe  of  them  to  form  figures 
in  bronze,  lead,  gold,  lilver,  or  ary  other  metal  or  fu- 
lible  fubftance.  The  mould  is  made  of  clay,  ftuoco,  or 
other  compofition,  and  is  hollowed  into  the  form  of  the 
figure  that  is  to  be  produced  ; they  then  apply  the  jet, 
which  is  a fort  of  funnel,  through  which  the  metal  is 
poured  that  is  to  form  the  figures,  and  that  is  called  '*««- 
nmg  thr  metal  into  the  mould. 

It  is  in  this  manner,  but  with  much  practice  and  at- 
tention, that  the  artift  forms,  1.  Equeftrian  a::d  pedef- 
trian  ftatues  of  every  kind  ; 2.  Giuups  ; 3.  Pedcftals  ; 
4.  Bafs-relicfs  j 5.  Medallions;  6.  Cannons,  mortars,  and 
Other  pieces  of  artillery  ; 7.  Ornaments  of  architecture, 
as  capitals,  bafes.  See, ; 8.  Variou*  forts  of  furniture,  as 
lullrcs,  branches.  Sc c.  in  every' kind  of  metal:  and  in  the 
fame  manner  figures  are  call  in  ftucco,  plafter,  or  any 
other  fufible  matter.  See  PiAsrsn  of  Ptr-t. 

Wax  being  a fubftance  that  is  very  eafily  put  in  fu- 
fion,  pkiftirs  make  much  ufe  of  it.  There  are  impref- 
iions  which  arc  highly  plealiog  in  coloured  wax,  of  me- 
dallions, baflo  3nd  alto  relievos,  and  of  detached  figures; 
which,  however,  are  fomewhat  brittle.  But  this  mat- 
ter has  been  carried  too  far : they  have  not  only  form- 
ed moulds  to  reprefent  the  likemrfs  and  the  bull  of  a li- 
ving perfon,  by  applying  the  plafter  to  the  face  itfclf, 
and  afterwards  calling  melted  wax  into  the  mould  ; but 
they  hare  alfo  painted  that  waxen  bull  with  the  natural 
colours  of  the  face,  and  have  then  applied  glafs  eyes  and 
natural  hair;  to  which  they  have  joined  a Huffed  body  and 
limbs,  with  hands  of  wax;  and  have,  billy,  dieffed  their 
figure  in  a real  habit  ; and  by  thefe  incans  have  produ- 
ced an  objedt  the  moft  Ihocking  and  detctlablc  that  it  is 
poffible  to  conceive.  It  is  not  a Hatnc,  a buH,  a natural 
refcroblance  that  they  form  ; but  a dead  body,  a litcUfs 
countenance,  a mere  carcafc.  Tin*  ftiff  air,  the  inflex- 
ible mtifeks,  the  Iwggnrd  eyes  of  glafs,  all  contribute  to 


produce  an  object  that  is  hideous  and  dffguftfulto  every  Plsftfe. 

man  of  taffe.  Figures  like  thefe  offend  by  affording  too 

exact  an  imitation  of  nature.  In  no  one  of  the  polite 
arts  ought  imitation  ever  to  approach  fo  near  the  truth 
as  to  be  taken  for  nature  herfclf.  Million  muff  have  rtf 
bounds  ; without  which  it  becomes  ridiculous. 

There  is  another  invention  far  more  ingenious  and 
plealing,  which  is  tint  wherein  M.  Lippart,  antiquary  and 
artift  at  Drefderi,  has  fo  much  excelled.  He  has  found  the 
means  of  refemblrng,  by  indefatigable  labour,  great  ex- 
pence,  and  infinite  taftc,  that  immenfe  number  of  Hones, 
engraved  and  in  camaieu,  which  are  to  be  feen  in  the 
moft  cclchratcd  cabinets.  He  has  made  choice  of  thofe 
that  are  the  moft  beautiful;  and,  with  a pafte  of  his  own 
invention,  he  takes  from  thefe  Hones  an  impreflion  that 
is  furprifingly  accurate,  and  which  afterwards  become  as 
marble:  thefe  impreflions  he  calls  He  then  gives 

them  a proper  colour,  and  inclofes  each  with  a gold 
rim  ; and,  by  ranging  them  in  a judicious  order,  forma 
of  them  an  admirable  fvftcm.  They  arc  fixed  on  paffc- 
bonrd*,  which  form  lo  many  diawers,  and  are  then 
inclofed  in  cafes,  which  reprefent  folio  volumes,  and 
have  titles  wrote  on  their  backs  ; lo  that  thefe  fictitious 
l*x»k*>  may  conveniently  occupy  a place  in  a library. 

Nothing  can  be  more  ingenious  than  this  invention  5 
and,  by  means  of  it,  perfons  of  irurdcratc  fortune  arc 
enabled  to  make  a complete  collection  of  all  antiquity 
has  left  that  is  excellent  of  this  kind;  and  thej  copies 
are  very  little  inferior  to  the  originals. 

There  is  alfo  :uiother  method  of  taking  the  impref- 
fions  of  camaietis,  medals,  and  coins,  which  is  as  fol- 
low";: They  walh  or  properly  clean  the  piece  whofc  rm- 
preffion  is  to  be  taken,  and  uirround  it  with  a border  of 
wax.  They  then  diffolvc  ifm^lafs  in  water,  and  make 
a decoClion  of  it,  mixing  with  it  foine  vermilion,  to  giv^ 
it  an  agreeable  red  colour.  They  pour  this  pafte,  when 
hot,  on  the  Hone  or  medal,  to  the  thicknefs  of  about  the 
tenth  part  of  an  inch  ; they  then  leave  it  expofed  to  the 
fun,  in  a place  free  from  duft.  After  a few  days  this 
pafte  becomes  hard,  and  offers  to.  the  eye  the  moft  ad- 
mirable and  faithful  reprefentation  of  the  medal  that  it 
is  pofliblc  to  conceive : they  arc  then  carefully  placed 
in  drawers ; and  thoufands  of  thefe  impreflions,  which- 
comprehend  many  ages,  may  be  included  in  a {mall 
com  pal  s. 

The  proficients  in  plaftic*  have  likewife  invented  the 
art  of  cifttng  in  a mould  papier  maclu  or  diffolved  pa- 
per, and  forming  it  into  figure*  in  imitation  of  fculptune, 
of  ornaments  and  decorations  for  ceilings,  furniture,  See. 
and  which  they  afterwards  paint  or  gild.  There  are, 
however,  foine  inconveniences  alter  ding  this  art  ; as,* 
for  example,  the  imperfections  in  the  moulds,  whxh 
renderThe  contours  of  the  figures  inelegant,  and  give 
them  a heavy  air : thefe  ornament*,  moreover,  arc  not 
fo  durable  as  thole  of  bronze  or  wood,  feeing  that  in  a 
few  year*  they  are  preyed  on  by  the  worm. 

The  figure*  that  are  given  to  porcelain,  Delft  ware, 

3t c*  belong  alfo  to  plMi.c*  ; for  they  are  formed  by 
rtn*nld,%  as  well  as  by  the  art  of  the  fculptor  and  turner; 
ami  by  all  thefe  arts  united  are  made  vales  of  every 
kind,  figures,  groups,  ai.d  other  defigns,  cither  for  ulc 
or  ornament. 

From  this  general  article  the  reader  is  referred  to 
Foisortv*  Cast,  Glazino,  PotcsuiK,  P pitin- 
Macbe,  Pott*  a*,  Dkitt  ii'ftrt, 

, PLATA* 
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Plata.  * PLATA,  the  name  of  a very  great  river  of  South 

— v America,  running  through  the  province  of  Paraguay  ; 

whence  the  whole  country  is  fometime*  called  Plata  / 
though  this  name  is  ul'ually  bellowed  only  upon  a part 
of  Paraguay.  In  the  butcr  fenfe  it  comprehends  all 
tliat  country  bounded  on  the  call  and  fouth-caft  by  the 
Atlantic  Ocean  ; on  the  fouth,  by  Terra  Magellanic*  ( 
on  the  weft,  by  Tucuman  ; and  on  the  north,  by  the 
provinces  of  Paraguay  Proper  and  Parana.  The  great 
river  La  Plata,  from  which  the  country  has  its  name, 
was  firft  difeovered,  in  1515,  by  Juan  Diaz  de  Solis; 
but  denominated  La  l lata  by  Scbaflian  Gabato,  from 
the  great  quantity  of  the  precious  metals  he  procured 
from  the  adjacent  inhabitants,  imagining  it  was  fisc  pro? 
ducc  of  the  country,  though  in  fact  they  brought  it  from 
Peru. 

The  country  lies  between  31®  and  37®  of  fouth  la- 
titude. The  climate  is  plcafant  and  healthy.  Their 
winter  r«  in  May,  June,  and  July,  when  the  nights  arc 
indeed  very  cold,  but  the  day*  moderately  warm  ; the 
froll  is  neither  violent  nor  lading,  and  the  fnows  are  ve- 
ry inconiidcrablc. 

The  country  confifts  moftly  of  plains  of  a vaft  ex- 
tent, and  exceeding  rich  foil,  producing  all  forts  of  Eu- 
ropean and  American  fruits,  wheat,  iraizc,  cotton,  fu- 
gar,  honey,  &c.  and  abounding  with  fuch  excellent  pa- 
stures, that  the  beads  brought  hither  from  Spain  are 
multiplied  fcu  fuch  a degree,  that  they  arc  all  in  com- 
mon, no  man  claiming  any  property  in  them,  but  tvciy 
man  takes  what  lie  hath  occifion  for.  The  number  of 
black  cattle,  efpeciully,  is  fo  prodigious,  tliat  many  thou- 
famla  of  them  are  killed  merely  for  their  bides,  every, 
time  the  (hips  go  for  Spain,  and  their  carcaks  left  to 
be  devoured  by  wild  beads  and  birds  of  prty,  which  are 
alfo  very  numerous.  Sometimes,  wlufii  they  cannot 
vend  their  hides,  they  will  kill  them  for  their  tongues  ; 
and  thofe  wlu>  care  not  to  Lc  at  the  trouble  to  fetch 
them  from  the  plains,  may  buy  them  for  a trifle.  There 
is  a curious  account  in  Lord  Anfon’s  voyage  of  the 
manner  of  hunting  them  on  horfcback  ; and  of  catching 
and  killing  them,  by  throwing  a noofe  on  their  horns  at 
full  gallop,  the  horfes  being  trained  to  the  {port.  Horfes 
arc  no  lefs  numerous,  and  in  common  like  the  other 
cattle  ; fo  that  a man  may  have,  as  many  as  he  pirates 
for  the  catching ; and  of  thofe  that  arc  already  broke, 
one  may  buy  fomc  of  the  heft,  and  of  the  true  Spuiilk 
breed,  for  a piccc-of-cight*  per  head.  Wild-fowl  alfo  is 
in  great  plenty  here ; partridges  in  particular  are  more 
numerous,  and  as  large  aud  tame  as  our  hen*,  fo  that 
one  may  kill  them  with  a ftick.  Their  wheat  makes 
the  fined  and  whited  of  bread ; and,  in  a word,  tlicy 
feem  to  want  for  nothing  here,  cfpccially  the  natives, 
but  fait  and  fucL  The  fotir.cr  the  Spaniards  have 
brought  to  them  from  other  parts  ; and  the  latter  they 
fupply  tthcmfelvc8  with,  by  planting  vail  numbers  of 
almond,  peach,  aud  other  trees,  which  require  no  other 
trouble  than  putting  the  kermis  into  the  ground,  and 
by  the  next  year,  we  are  told,  they  begin  to  bear  fruit. 
The  return  for  European  commodities  is  fo  great  here, 
that  it  almoit  exceeds  belief ; an  ordinary'  two-penny 
knife  fetching  a crown,  and. a gun  of  the  value  of  10  or 
12  {hillings  20  or  30  crowns,  and  fo  of  the  reft. 

The  river  Flata  rifes  in  Peru,  and  receives  a great 
many  others  in  its  courfe  j the  chief  of  which  is  the 
Paraguay.  The  water  of  it  in  faid  to  be  very  clear  and 
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fwcct,  and  to  petrify  wood ; and  contain*  fuch  plenty 
and  variety  of  iiih,  that  the  people  catch  great  quan-  P«*»*h*»  ^ 
titie*  of  them  without  any  other  inftrument  than  their  ’ * 
hand*.  It  runs  moftly  to  the  fouth  and  fouth-caft  ; 
and  i*  navigable  the  greater  part  of  its  courfc  by  the 
larged  vefTcls,  and  full  of  delightful  Aland*.  All  along 
its  banks  are  feen  the  mod  beautiful  birds  of  all  kinds ; 
but  it  fometime*  overflows  the  adjacent  country  to  a 
great  extent,  and  is  infefted  by  ferpents  of  a prodigious 
big nds.  From  its  jun&ion  with  the  Paraguay  to  its 
mouth  is  above  200  leagues.  We  may  form  fome  judge- 
ment of  its  largcneis  by  the  width  of  its  mouth,  which 
is  faid  to  lie  about  70  leagues.  Before  it  fJla  into  the 
Paraguay'  it  is  called  Panama,  See  Panama. 

PL  AT  AS  (anc.  gcog.),  a very  ftrong  town  of 
Bocotia,  in  its  fituation  expofed  to  the  north  wind  (TUe- 
oplnadus)  ; burnt  to  the  ground  by  Xerxes  (Herodo- 
tus Judmus)  ; mentioned  much  in  the  courfe  of  the 
Perfian  war : Famous  for  the  defeat  of  Mardonius, 
the  Perfian  general ; and  for  the  mod  lignal  victory  of 
the  Lacedemonian*  and  other  Greeks  under  PaufanLs 
the  Lacedemonian,  and  A rift  ides  an  Athenian  gcncivl 
(Ncpos  Diodorus,  Plutarch);  in  memory  of  which  the 
Greeks  crcftcd  a temple  to  Jupiter  Eicutherius,  and  in- 
ftituted  games  which  they  called  Elevihtria  ; and  there 
they  (how  the  tombs  of  thofe  who  fell  in  that  battle 
(Strabo).  It  flood  at  the  foot  of  mount  Cithcron, 
between  that  and  Thebes  to  the  north,  on  the  road  to 
Athens  and  Megara,  and  on  the  confines  of  Attica  and 
Megans.  Now  in  ruins. 

PLATA  LEA,  the  Spoonbill,  in  ornithology,  a 
ge  nus  belonging  to  the  order  of  grallje.  The  beak  is 
plain,  and  dilates  toward*  tlu:  point  into  an  orbicular  |,]#Vj 
form;  the  feet  have  three  toes,  and  an*  half  pulmatcd.  cccxcvH.« 
There  arc  three  fpecies  diftinguiftfrd  by  their  colour : 
and  of  thefe  fpecies  there  are  three  varieties;  two  of 
what  is  called  the  wlrtU  ffytirs,  and  one  of  the  refirate. 

1.  The  .white  fpccic*,  which  Linusus  calls  plataha  leu- 
corotlia , is  about  the  fizc  of  a heron,  but  fumewhat  {hotter 
in  the  neck  and  legs.  The  bill  is  more  than  half  afoot 
long,  and,  like  that  of  the  red.  of  the  genus,  is  diaped  like 
a fpiKin  : the  colour  of  the  bill  is  very'  various,  being 
in  fomc  birds  black,  in  others  brown,  and  fomc  times 
(potted ; from  the  bafe  to  two-thirds  of  its  length  fe- 
vers! indentations  crofs  it,  the  1 ifmg  part*  of  which  arc. 
of  3 dark  colour : the  tongue  is  fhort  and  heart-draped  : 
the  iride*  arc  grey  : the  {kin  of  tlie  lore  round  the  eyes 
and  of  the  throat  is  bare  and  black : the  plumage  is  en- 
tirely white,  though  there  have  been  fpecimens  where 
the  quills  were  tipped  with  black : the  legs  arc  general- 
ly cither  black  or  of  a greyifh  brown  colour  ; between 
the  toe*  there  is  a incmbianc  conscded  to  the  outer 
one  as  far  as  the  fccond,  and  to  the  inner  as  far  as  the 
firft  joint. 

**  This  bird  (fays  Mr  Latham)  is  found  in  various 
parts  of  the  old  continent,  ai  d from  the  Ferro  ides  near 
Iceland  to  the  Cape  of  Good  Hope.  It  frequents  the 
neighbourhood  of  the  fca ; and  has  been  met  with  on 
the  coails  of  France ; at  Sevenhuys,  near  Leyden,  once 
in  great  plenty,  annually  breediug  in,  a wood  there. 

The  ned  is  placed  on  high  trees  near  the  fca-fide.  The 
female  lays  ihtec  or  four  white  eggs,  powdered  with  a 
few  pale  red  fpots,  and  of  the  fizc  of  thofe  of  an  hen. 

They  are  very  noify  during  btcediug-tinie,  like  our  rooks;  . 
arc  {cldom  found  liigh  up  the  river-,  chiefly  frequenting 

the. 
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Pfcfali*,  TV  rnntftb*  of  them.  Their  food  is  fi(h,  which  they  art 

y«t*nu»  faid  not  unfrroumtly  to  tike  from  other  bird#,  in  the 

“ ’ manner  of  the  baU  eagle  j aKo  moffcU  and  other  fhell- 
fifh  being  found  in  great  ctl  number*  where  thefe  are  plen- 
ty ; and  they  will  alio  devour  frog*  and  (nukes,  and  even 
graft  and  weeds  which  grow  in  the  writer,  aa  well  at 
the  root*  of  reeda.  They  are  migratory,  retiring  to  the 
warmer  pfrt*  aa  the  winter  approach*-*,  and  arc  rarely 
fmt  in  England.  Their  fleih  it  laid  to  have  the  flavour  of 
a goofe,  and  it  eaten  by  fome,  and  the  young  bird*  have 
been  thought  good  food.  By  many  author*  they  are 
called  ptlttoat." 

The  two  varieties  of  thit  fpecie*  are  equal  in  fixe  to 
the  rofentc  fpecie*.  The  bill  of  the  firft  i«  teddifh;  the 
plumage  moftly  white  ; the  feather*  of  the  wing*  partly 
white  and  partly  black,  and  the  leg*  reddilh.  The  plu- 
mage of  the  other  i*  entirely  while,  not  excepting  even 
the  quill*.  It  ha*  a crett  of  feather*  whole  well*  are 
very  loofc,  and  feparated  from  one  another ; the  bill  is 
of  a rufous  grey  colour,  having  red  edge*,  and  the  leg* 
arc  of  a dull  pale  red.  They  both  inhabit  the  Pkthp- 
pint  ijhtntlt . 

2.  The  rofeate  fpecie*,  or  plthtlta  n<aa%  is  but  n little 
lef*  than  the  white.  The  bill  it  marked  all  round  with 
a furrow  parallel  to  the  edge,  and  it  of  n grvyilh  white 
colour,  fo  tranfparent  a*  to  (how  the  ramification  of  the 
Mood-veffcis  belonging  to  it : the  forehead  it  of  a whitilh 
eolour  between  the  bill,  tod  eyes  and  throat : the  plu- 
mage is  a fine  rofc -colour,  deeped  on  the  wings : the 
leg*  are  grey ; the  claw*  bhekith  | and  the  toes  have 
membrane*  a*  in  the  lad  fpecie*.  The  variety  of  thi* 
fpecie*  is  entirely  of  a beautiful  red  colour,  having  a 
collar  of  black  at  the  lower  part  of  the  neck  ; the  indea 
arc  red.  Mr  Latham  imagine*  it  i*  the  rofeate  m full 
plumage.  It  it  faid  to  be  of  a blackifh  chefnut  the  fird 
year ; become*  rofe-coluured  the  fecund,  and  of  a deep 
fcarkrt  the  third.  It  lives  on  fmall  fi(h. 

3.  The  dwarf  fpecies  or  pf Malt*  fiifmta,  is  about 
the  fi re  of  a fparrow.  The  bill  is  black,  longer  than 
the  head,  flat  at  the  end,  and  nearly  of  a rhomboid*! 
form ; the  angle*  and  top  of  the  upper  mandible  arc 
white;  the  tongue  i*  fmooth;  the  body  is  brown  above 
and  white  beneath  ; the  quill*  have  white  (hafts ; the 
tail  is  rounded,  fhort,  and  of  a brownilh  white  colour ; 
the  feet  have  four  toe*,  are  cloven,  and  the  claw*  are 
pointed.  It  inhabit*  Surinam  and  Guiana. 

PLATANU6,  the  pLA»a-T»tt;  a genu*  of  the 
polyaudria  order,  belonging  to  the  momrcli  daf*  of 
plant*. 

Sptfin.  i.  The  orientalis  orient  J or  eaftern  plane- 
tree,  rfes  with  a very  flraight  fmooih  branrhing  Item 
to  a great  height.  It  hi*  pnlmated  leaves  fix  or  eight 
Inches  long  and  aa  much  broad,  divided  into  five  large 
fegments,  having  the  fide  one*  cut  into  two  fmaUer, 
green  above,  and  pale  underm-ath ; and  long  pcndulou* 
pedunculi,  each  fufiaining  fevcral  round  head*  of  dole- 
fitting  very  fmall  flowers  ; foceeedcd  hy  nnmerous  downy 
feeds  collected  into  round,  rough,  hanl  ball*.  It  is  a 
• native  of  Alia  and  many  part*  of  the  fail,  and  grows  in 
great  plenty  in  tht  Levant.  2.  The  occidentadU,  occi- 
dental, or  weftetn  phme-tree,  rife*  with  a (bright  fnvjodl 
firm,  to  « great  height,  branching  widety  round  ; it  ha* 
lobated  leaves  feven  or  eight  inches  long,  and  from  nine 
dr  ten  to  twelve  or  fourteen  broad,  divided  into  three 
large  ]obe»;  and  very  final!  flow  er*,  collected  into  round 


heads  fuceeedeff  by  round  rough  bail*  of  fired.  If  ia'a  Warumrs# 

native  of  Virginia  and  other  parts  of  North  America;  - ^ 

where  it  attain*  an  enormous  (ite,  and  i*  rr  marks  We  for 
having  it*  Hem  all  of  an  equal  girt  for  a contiderable 
length : we  have  an  account  of  fome  trees  being  eight 
or  nine  yard*  in  circumference,  and  which,  when  felled, 
afforded  20  load*  of  wood.  The  varieties  of  thefe  two 
fpecie*  are  the  Spanifli  or  middle  plane-tree,  having  re- 
markably large  leave*  Qf  three  or  five  narrower  feg- 
mentt ; and  the  maple-leaved  plane-tree,  having  frnnHer 
leaves,  fomewhat  lobated  into  five  fegments  rdembhng 
the  mapple-tree  leaf. 

All  thefe  elegant  tree*  are  of  hardy  temperature,  fo 
as  to  profpCT  here  in  any  common  foil  and  expofune  in 
ewr  open  plantations  &C.  and  are  fome  of  the  matt  de- 
firabic  tree*  of  the  deciduous  tribe.  They  were  in  An- 
gular etteem  among  the  ancient*  of  the  eaft,  for  their 
extraordinary  beauty,  and  the  delightful  (hade  they  af- 
forded by  their  noble  foliage.  The  leave*  commonly 
expand  in  May,  and  fall  off  early  in  autumn  ; and  the 
flower*  appear  in  fpring,  a little  before  the  leave*,  being 
fuccccdcd  by  feeds  which  in  fine  fcafona  frequently 
ripen  here  in  September.  Thefe  fine  tree*  are  Angu- 
larly fitted  for  all  ornamental  plantation*.  Their  flraight 
growth,  regular  branching  heads  and  the  lofty  flat  tire 
the)'  attain,  together  with  the  extraordinary  breadth  of 
their  luxuriant  leave*,  render  them  extreme})*  defirabte 
furniture  to  :idorn  avenues  lawn*,  parks  »"d  woods  ; 
fome  difpofed  in  ranges  fome  as  tingle  itandards  other* 
in  clump*,  fome  in  groves  Ac-  They  are  mofl  excel- 
lent for  (hade;  for  it  i*  obfcrvable,  that  no  tree  i»  better 
calculated  to  defend  u*  from  the  heat  in  fumtner,  by  it* 
noble  fpreading  foliage,  and  to  admit  the  fun**  ray* 
more  freely  in  winter,  on  account  of  the  diftanee  of  it* 
branches,  which  i*  always  in  proportion  to  the  fize  of 
the  leave*.  They  may  alfo  be  employed  in  the  col- 
leAion  of  furr  ft -trees,  in  wt>od»,  to  grow*  up  to  timber, 
in  which  cafe  they  will  alfo  prove  advantageous  in  time. 

In  fhort,  thefe  noble  tree*  claim  the  efterm  of  every  One 
concerned  in  plantation*  of  every  kind ; but  more  pat' 
ticularly  in  extenfive  one*,  where  they  may  be  fo  vari- 
oufly  difpofed  a*  to  have  a charming  effrA. 

The  propagation  of  thefe  tree*  is  by  feed,  layers  and 
cuttings.  The  feeds  frequently  ripen  in  thefe  parts, 
and  are  alfo  procured  from  other  countries,  and  may  be 
obtained  of  the  nurfrryme®  or  feedfmen.  The  heft 
fra  (on  for  lowing  them  i*  autumn,  if  they  can  be  then 
poflfibly  procured.  Choofc  a fome*  hat  ftudy  moift  (oil ; 
and  having  dug  the  ground,  and  raked  it  fine,  form  it 
into  four-feet  wide  bed*,  and  either  fcatter  the  feeds 
evenly  on  the  furface  and  rake  them  in,  or  mrvioufly 
with  the  bock  of  a rake  turn  the  earth  off  the  furface 
•ear  half  an  inch  deep  into  the  alleys ; then  fow  the 
feed,  and  direAly,  with  the  rake  turned  the  proper  war, 
draw  the  earth  evenly  over  the  feeds,  and  trim  the  fur- 
face  finooth:  many  of  the  plant*  will  rife  in  fpring,  and 
probably  may  not  till  the  fpr tng  following.  When  they 
are  one  or  two  years  old,  plant  them  out  in  mxrfcry 
rows,  two  or  three  feet  afundtr,  and  about  half  that  d»- 
ftance  in  the  lines j here  to  remain  till  of  a proper  five 
for  fluff  tranfphut atiou.  The  method  of-  propagation 
by  layer*  is  very  commonly  peaftifrd  in  the  nurfericl,  in 
default  of  feed,  and  by  which  they  incfl  readily  grow  | 
for  which  purpofr,  fofne  (lout  plants  for  ftortlt  n.uft  he 
planted,  which  in  a year  aft*  mutt  be  headed  down 
J near 
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Platband,  near  the  bottom,  tliat  they  may  throw  out  many  (hoots 
. *M*C‘  near  \\it  ground,  convenient  for  laying ; which,  in  the 
autumn  after  they  are  produced,  layby  for  flit-laying;  and 
by  autumn  after,  they  will  be  well  rooted,  and  form 
plants  two  or  three  feet  high,  lb  may  be  feparated,  and 
planted  in  nurfory-row*  lie  the  fcedlings.  AW  the 
forts  wDi  take  tolerably  by  cutting  off  theftrong  young 
(hoots ; but  the  platan*!  Occident#  fu  more  freely  than 
the  oriental  kind.  Autumn  is  the  Left  feafon  : as  foon 
as  the  leaf  falls,  choofc  ftrong  young  (boots,  and  plant 
them  in  a moitt  foil ; many  of  them  will  grow,  and 
make  tolerable  plants  by  next  autumn.  It  (hould  be  re- 
marked, that,  in  older  to  continue  tlie  dirt intt ion  of  the 


fpirits.  This,  however,  is  to  be  cautioqfly  obferved,  «», 
that  he  has  not  a bloody  heat  given  him  for  ten  days  or  ******** 
a fortnight  before  the  plate  is  to  he  rug  for  j and  that  v 
the  laft  heat  that  is  given  him  tlic  day  before  the  race, 
mud  be  in  his  clothes:  this  will  make  him  run  with 
greatly  more  vigour,  when  dripped  for  the  race,  and 
feeling  the  cold  wind  on  every  part. 

In  the  fecond  week,  the  boric  (hould  have  the  fame 


food,  and  more  exercife.  In  the  lail  fortnight,  he  muff 
have  dried  oats,  that  have  been  hulled  by  beating.  Af- 
ter this  they  arc  to  be  wetted  in  a quantity  of  whites  of 
eggs  beaten  up,  and  then  laid  out  in  the  fun  to  Ary  ; 
and  when  as  dry  as  before,  the  horfe  is  to  have  them. 


varieties  more  effectually,  they  (hould  lie  propagated 
^cither  by  Inycrs  or  cuttings : for  when  raifed  from  feed, 
thofe  of  the  refpcAive  fpccics  generally  vary. 

PLATBAND,  in  gardening,  a border  or  bed  of 
flowers,  along  a wall,  or  the  fide  of  a parterre,  frequent- 
ly edged  with  box,  &c. 

Platband  of  a door  or  window,  is  ufed  for  the 


This  fort  of  food  airy  light  of  digdlion,  and  very 
good  for  the  creature’s  wind.  The  beans  in  this  time 
(hould  be  given  more  fparingly,  and  the  bread  (hould 
be  made  of  three  parts  wheat  and  one  part  beans.  If 
he  (hould  become  coflivc  under  this  courfe,  he  mud  then 
have  fome  ale  and  whites  of  eggs  beaten  together  j this 
will  cool  him,  and  keep  hi*  body  moill. 


lintel,  where  that  is  made  fqoart,  or  not  much  marked. 

PLATE*  a term  which  denotes  a piece  of  wrought 
filver,  fuch  as  the  (hallow  veflVl  off  which  meat  is  eaten. 
It  is  likewise  ufed  by  our  fportfintu  to  exprei*  the  re* 
ward  given  to  the  beft  horfe  at  our  races. 

Sftt/man'i  The  winning  a plate  is  not  the  work  of  a few  days 
&*2***  j to  the  owner  of  the  horfe ; but  great  cair  and  prepa- 
ration is  to  be  made  for  it,  if  there  is  any  great  depen- 
dence on  the  fuccefe.  A month  is  the  kart  time  that 


In  the  lail  week  the  maih  is  to  be  omitted,  and  bar* 
Icy -water  given  him  in  its  place,  every  day,  till  the  day 
before  the  race  : he  (hould  have  his  fill  of  hay  ; then  he 
mull  have  it  given  him  more  fparingly,  tiijt  he  may 
have  time  to  dtgert  it ; and  in  the  morning  of  the  race 
day  he  murt  have  a to  all  or  two  of  white  Wcad  foaked 
in  lack,  and  the  fame  jull  before  he  is  let  out  to  the 
field,  'l'his  is  an  excellent  method,  bccaufe  the  two 
extremes  of  fullncfs  and  farting  arc  at  this  time  to  be 


can  be  allowed  to  draw  the  horfe’s  body  clear,  and  to 
refine  his  wind  to  that  degree  of  perfection  that  is  at- 
tainable by  art. 

It  is  firrt  neceflary  to  take  an  exa£l  view  of  his  body, 
whether  he  he  low  or  high  in  drib  ; and  it  is  alio  ncccf- 
fary  to  confider  whether  hi  be  dull  nod  heavy,  or  bri/k 
and  lively  when  abroad.  If  he  appear  dull  and  heavy, 
and  there  is  radon  to  fuppofc  it  is  owing  to  too  hard 
riding,  or,  as  the  jockeys  exprefs  it,  to  lome  greafe  that 
has  been  diffolved  in  hunting,  and  has  not  been  removed 
by  fcouring,  then  the  proper  remedy  is  half  an  ounce  of 
diapente  given  in  a pint  of  good  fack ; this  will  at  once 
remove  the  caufe,  and  revive  the  creature’s  fpirits. 
After  this,  for  the  firrt  week  of  the  month,  he  is  to 
be  fed  with  oats,  bread,  and  fplit  beans ; giving  him 
foraetimes  the  one  and  fometime*  the  other  a«  he  likes 
beft  ; and  always  leaving  fome  in  the  locker,  that  he 
may  feed  at  leifure  when  he  is  left  alone.  When  the 
groom  returns  at  the  feeding-time,  whatever  is  left  of 
this  murt  be  removed,  and  frefh  given  ; by  this  means  the 
creature  will  foon  become  high-  fpinted,  wanton,  and  full 
of  play.  Every  day  he  muft  be  rode  out  an  airing,  and 
every  other  day  it  will  be  proper  to  give  him  a little  more 
exercife ; but  not  fo  much  as  to  make  him  fweat  too 
much.  The  beans  and  oats  in  this  cafe  are  to  he  put 
into  a hag,  and  beaten  till  the  hulk  are  all  off,  and  then 
winnowed  clean  ; and  the  bread,  inrtcad  of  being  chip- 
ped in  the  common  way,  b to  have  the  cruft  dean  ct* 
off.  If  the  horfe  be  in  good  fldh  and  fpirits  when  ta- 
ken up  for  ka  month’s  preparation,  the  diapente  muft 
be  omitted ; and  the  chief  bufinefs  will  be  to  give  him 
good  food,  and  fo  much  exenrife  as  will  keep  him  in 
wind,  without  overfwcating  him  or  tiring  his  fpirits 
When  he  takes  larger  excrcifts  afterwards,  towards  the 
end  of  the  month,  it  will  be  proper  to  have  fome  borfes 
m the  place  to  run  againft  him.  This  will  put  him 
upon  his  mettle,  and  the  beating  them  will  give  him 
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equally  avoided ; the  one  hurting  his  wind,  and  the 
other  occziwming  faintnefs  that  may  make  him  lofc, 
After  lie  has  had  his  food,  the  litter  is  to  be  (hook  up, 
and  the  (table  kept  quiet,  that  he  may  be  difturbed  by 
nothing  till  he  is  taken  out  to  run. 

PLATFORM,  in  the  military  art,  an  elevation  of 
earth,  on  which  cannon  is  placed  to  fire  on  the  enemy  j 
fuch  arc  the  mounts  in  the  middle  of  Curtins.  On  the 
ramparts  there  is  always  a platform,  where  the  cannon' 
are  mounted.  It  is  made  by  the  heaping  up  of  earth 
on  the  rampart,  or  by  an  arrangement  of  madriers,  riling 
infallibly,  for  the  cannon  to  roll  on,  either  in  a cafc- 
matc  or  on  attack  in  the  outworks.  Ail  practi- 
tioners are  agreed,  that  no  (hot  can  be  depended  on, 
unlcfs  the  piece  can  be  placed  on  a folid  platform ) 
for  if  the  platform  (hakes  with  the  firrt  impulfe  of 
the  powder,  the  piece  muft  likewife  (hake,  which  will 
alter  its  direction,  and  render  the  (hot  uncertain. 

Platform,  in  architecture,  is  a row  of  beams  which 
f up  port  the  timber-work  of  a roof,  and  lie  on  the  top  of 
a wall  wlicrt  the  entablature  ought  to  be  raifed. 

This  term  is  alfo  ufed  for  » kind  of  terrace  or  broad 
finooth  open  walk  at  the  top  of  a building,  from  wlicocc 
a fair  profpeA  may  be  taken  of  the  adjacent  country. 
Hence  an  edifice  is  laid  to  be  covered  with  a platform, 
when  it  is  flat  at  top,  and  has  no  ridge.  Molt  of  the 
oriental  buildings  are  thus  covered,  as  were  all  thofe  of 
the  ancients. 

Platform,  or  Orlop,  in  a man  of  war,  a place  on 
the  lower  deck,  abaft  the  mam-mart,  between  it  and 
the  cockpit,  and  round  about  tlie  main  cap  flan,  where 
provifion  is  made  for  the  wounded  men  in  time  of  ac- 
tion. 

PLATINA  is  a metallic  fub fiance  lately  difoovered. 
The  name,  which  has  an  allufion  to  it»  colour,  is  a di- 
minutive of  plat  a,  and  fignifics  “ little  filver.”  From 
its  great  fpecific  gravity,  and  other  rcfcmblanccs  which 
E it 
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FUtir.a  ft  hat  to  gold,  it  ha*  been  called  or  Nome,  or  white  gold; 
’ from  its  refraftory  nature,  diabvlut  melallorum ; from  feme 
doubts  entertained  of  its  character  as  a metal,  jvan  bianco, 
white  jar  l , white  rogue,  or  white  mock  metal.  It  has  alfo 
received  the  appellation  of  the  eighth  metal ; and,  pro- 
bably from  fomc  diftrief  which  affords  jt,  has  gotten 
the  name  of  pi  atm  a del  Pinto. 

The  firft  in  Europe  who  mentioned  it  by  its  prefent 
name  was  Don  Antonio  Ulloa,  a Spanifh  mathemati- 
cian, who  in  1735  accompanied  the  French  academi- 
cians that  were  fent  by  their  fovereign  to  determine  the 
figure  of  the  earth  by  meafuring  a degree  of  the  meri- 
dian in  Peru.  In  the  relation  of  his  voyage,  which 
was  publilhcd  at  Madrid  in  174$,  he  fay*,  that  the 
golden  mines  in  the  territory  of  Choco  had  been  aban- 
doned on  account  of  platina ; which  he  repretents  as  a 
hard  ftonc  not  cafily  broken  by  a blow  im  the  anvil, 
which  could  not  be  fubdued  by  calcination,  and  from 
which  the  gold  could  not  be  extracted  without  much 
labour,  much  expence,  and  great  difficulty. 

The  particular  places  of  Choco  where  it  is  found  arc 
Noyita  and  Citara ; but  in  what  quantity  it  is  there  to 
be  met  with  is  not  ascertained.  The  miners,  difeover- 
ing  at  an  early  period  that  it  was  a metal,  had  hegun 
to  employ  it  in  adulterating  their  gold  ; and  the  court 
of  Spain,  it  is  faid,  dreading  the  confequenccs,  took 
meafures  not  only  to  prevent  its  exportation,  but  partly 
to  conceal  the  knowledge  of  it  from  the  world.  It  is 
reported  in  the  Chemical  Aunals  for  Jnly  179*,  that 
when  '*  e gold  is  brought  from  Choco  to  be  coined  in 
the  two  mints  of  Santa-fr,  in  that  of  Bogota  and  Po- 
payan,  the  gold  undergoes  a new  examination,  the  pla- 
tina that  remains  is  carefully  fepamted,  and  being  given 
to  officers  appointed  by  the  king,  they,  as  foon  as  a 
certain  quantity  is  cohered,  carry  it  away,  and  before 
witneffes  throw  it  into  the  river  Bogota,  at  two  leagues 
d it  lance  from  Santa-fe,  or  into  the  Cauca,  about  one 
league  diftant  from  Popayan. 

In  the  Phyfical  Journals  for  November  1787  we  are 
told,  that  the  primitive  mines  which  produced  it  have 
not  yet  been  difeovered  in  any  part  of  the  globe,  and 
that  thofc  which  furmfh  it  at  prefent  are  of  the  feeon- 
dary  kind,  being  ft  rat  a of  loofe  earth  walhed  down  from 
the  higher  grounds*  In  thefe  ftrata  the  particles  are  re- 
ported to  be  from  the  fize  of  a millet  feed  to  that  of  a 
pea.  The  author  of  the  account  fays,  that  he  had  fomc 
pieces  which  weighed  from  15  to  20  grains;  and  adds, 
that  on  trying  fomc  of  them  between  fteel  rollers  in  the 
prefence  of  Meffr*  Darctt  and  Tillet  at  Paris,  they 
were  pcrfr&ly  laminated.  He  fays  alfo,  that  a native 
piece  of  platina  was  found  nearly  of  a fquare  figure,  and 
almoft  as  large  as  a pigeon’s  egg,  which  was  depo- 
fited  in  the  Royal  Society  of  Bifcay.  M.  de  Button, 
however,  fays  cxprrfsly,  that  “ a perfon  of  credit  had 
affured  him  that  platina  is  fometiines  found  in  large 
matte*  $ and  that  he  had  feen  a lump  of  it  weighing  no 
lei’s  than  20  lib.  which  had  not  been  melted,  but  taken 
in  that  (late  out  of  the  mine.”  As  to  the  fmall  particles, 
they  are  of  a whiter  colour  than  iron,  with  a fmooth 
furfacr.  Their  figure  is  generally  of  an  oblong  form, 
very  flat,  rounded  in  the  edge,  and  has  been  aferibed 
to  the  hammering  of  the  mills  in  which  the  gold  is  amal- 
gamated. 

The  hrterogeaeou®  fubftances  with  which  the  platina 
is  generally  mixed  arc  particles  of  gold,  grains  of  quartt 
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or  cryftal,  fome  fand  of  a brmvnilh  hue,  and  fome  dull  of  PUtTna. 
a dark  colour  obedient  to  the  magnet,  and  which  feema  ^ 

to  be  fragments  of  other  irregular  dark -coloured  part  ides, 
which  rcfcmble  pieces  of  emery  or  toadft one.  Dr  Ingen* 
houfz,  however,  faya,  that  every  particle  even  of  fome  fine 
platina  which  he  examined  obeyed  the  magnet  more  or 
left,  excepting  fome  that  were  tranfparent  and  ftony ; 
and  that  thefe  were  all  magnets  in  themfdves,  or  that 
each  of  thefe  panicles  had  two  poles,  which  he  could 
change  at  plcafurc  by  magnetic  bars.  In  about  7a 
pounds  weight  of  platina  which  was  brought  from  Spa- 
nifti  America,  M.  Magellan  found  not  only  a large 
quantity  of  ferruginous  fand,  but  many  pieces  of  vege- 
table Italics,  a number  of  feeds,  and  fomc  very  fmall  red 
crystals  like  rubies.  Thefe  cryftal*  being  fent  to  M. 

Achard  of  Berlin,  he  tried  them  as  far  as  their  minute- 
nefs  and  fmall  quantity  would  permit,  and  at  lafl  con- 
cluded that  they  really  were  rubies.  As  for  the  mer- 
curial globules  which  are  fometimes  intermixed  with  the 
panicles  of  platina,  they  are  entirely  foreign  to  its 
mines.  They  are  now  generally  thought  to  be  part  of 
the  mercury  that  has  been  employed  in  amalgamation  ; 
and  w hich  could  not  be  brought  from  a place  left  diftant 
than  Guancavelica,  about  900  miles  from  the  province 
of  Choco  where  the  platina  is  found. 

This  metal,  though  not  under  its  prefent  name,  which 
was  firft  mentioned  by  Don  Ulloa,  has  perhaps  been 
known  in  Europe  finer  1741.  At  that  period  Charles 
Wood  found  in  Jamaica  fume  platina  which  was  brought 
from  Carthagcna.  He  even  made  fome  chemical  trials 
of  it.  Among  others,  he  attempted  to  cupel  it ; and 
obfrrves,  in  the  account  which  he  gave  of  it  in  1 749,  that 
the  Spaniards  had  a method  of  cafting  it  into  different 
forts  of  toys,  which  are  common  enough  in  the  Spanifft 
Wert  Indies.  It  was  probably,  too,  imported  into 
Spain  foon  after  its  difeovery  in  America.  It  is  faid 
that  Rudeufchoel  carried  fome  of  it  from  Spain"  to 
Stockholm  in  1745  ; and  the  firft  important  f«t  of  ex- 
periments that  appeared  on  the  fubjedt  were  thole  of 
Scheffer,  one  of  the  members  of  the  Swcdilh  Academy. 

They  were  publilhcd  in  1732  ; and  gave  this  informa- 
tion, that  platina  is  caiily  fufiblc  with  arfcnic,  but  when 
alone  remains  unchanged  by  the  moft  violent  heat  of  the 
furnace.  Two  years  after  Dr  Lewis  publilhed  fome 
papers  concerning  this  metal  in  the  Royal  Phiiofophical 
Tranfadions  of  London.  - This  eminent  chcmiff,  in  the 
courfc  of  his  experiments,  had  examined  it  both  in  the 
dry  and  the  wet  way  ; difeovered  a number  of  its  relative 
affinities;  mixed  it  in  different  proportions  with  different 
metals ; and  had  fufed  it  with  arfcnic,  though  he  did 
not  afterwards  attempt  to  feparate  them. 

In  1757  Margraaf  publilhcd  feveral  very  interefting 
obfervatiuns  about  llie  method  of  feparating  it  from  the 
iron  which  always  accompanies  it. 

In  1738  and  1763  Macouer  and  Bcaumc  made  upon  See  CA*. 
it  a confidcrable  number  of  experiments  together,  andwyby, 
formed  of  it  at  taft  a concave  mirror.  s * *3*  *■ 

And  it  was  in  1780  that  the  Jonnuwx  de  Phjfifm 
gave  an  account  of  the  labours  of  Bergman  on  the  fame 
fubjett. 

The  platina  of  which  the  toy*  were  made  in  the  Spa-fttf  1^1339 
riffi  Weft  Indies  was  found  by  Dr  Lewis  to  be  always — *147- 
mixed  with  fome  other  metals.  What  thefe  particular 
mixture*  were  U not  well  known  ; but  many  of  the  al- 
lay* formed  by  Dr  Lewi*  himfeif  have  promifed  to  be 
4 both 
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Putin*,  both  ornamental  and  ufefuL  He  found  that  platina, 
^“v*— - which  i»  f of  the  whole  mal*,  will  render  gold  no  paler 
than  a guinea,  which  coatains  only  Vi  of  Hirer,  He 
found  that  copper  waa  much  improved  by  allaying  it 
with  platina  in  certain  proportions ; and  that  equal  parts 
of  platina  and  brafs  formed  a compound  not  fubjeft  to 
taraifh,  and  which  might  be  employed  with  great  ad- 
vantage for  the  Jpecuium*  of  tclclcopcs. 

Bdidcs  allaying  it  wilii  the  different  metals,  it  was  an 
objetiit  equally  interefting  to  the  cbcmiHc  and  fociety 
that  platina  fliould  be  obtained  pure  and  unmixrd  5 and 
that  means  Ihould  l>c  contrived  to  render  it  fuiiblc,  mal- 
leable, and  ductile.  We  arc  now  to  fee  what  the 
1 chemifts  have  done  to  accomplish  theft  ends.  They 
readily  faw  that  it  would  be  neceffary,  in  the  firil  place, 
k to  bring  it  to  a ftatc  of  ultimate  division,  and  that  this 
Should  be  tried  in  one  or  other  of  thefe  two  ways  ; by 
diiTolving  it  in  acids,  or  by  fuHug  it  along  with  fume 
other  metal ; for  by  iticlf  it  had  hitherto  proved  abso- 
lutely unfufiblc,  except  when  expofed  to  the  focus  of  a 
large  burning  glafs,  or  the  kiudled  lire  am  of  dcphkj- 
gillicatcd  or  vital  air.  Among  the  methods  which  they 
employed  to  Separate  it  from  gold,  the  principal  were 
the  following  : The  firft  was  by  uniting  the  mixture  of 
platina  and  gold  with  mercury,  and  grinding  the  amal- 
gam for  a coulidcrablc  time  with  water ; in  which  pro- 
cefs  the  platina  was  gradually  thrown  out,  and  the  gold 
retained  by  the  quicksilver.  Another  method  was  by 
mixing  a few  drops  of  a folution  of  platina  with  above  a 
hundred  times  the  quantity  of  a folution  of  gold,  and 
gradually  adding  a pure  Hxed  alkali oc  fait  as  long  as  it 
occafioned  any  cffcrvcfccnce  or  precipitation.  The  re- 
maining liquor  in  this  cafe  was  fo  yellow*,  that  it  has 
been  judged  the  platina  would  difeover  itfelf,  though 
its  proportion  had  been  lets  than  a ihoufandih  part  of 
that  of  gold.  A third  mode  of  Separating  platina  and 
gold  was  that  of  precipitation,  by  means  of  mineral 
hxed  alkali ; for  when  this  alkali  is  mixed  with  a folu- 
tion of  gold  containing  platina,  the  gold  alone  is  preci- 
pitated, and  all  the  platina  remains  diffolved.  Another 
method  was  by  precipitation  of  the  platina  with  Sal  am- 
moniac. For  this  purpofc,  to  a folution  of  the  metal  in 
aqua  regia  a. Small  quantity  of  the  folution  of  fal  ammo- 
niac in  water  was  added ; and  if  the  gold  contained  any 
platina,  the  liquor  inilanlly  grew  turbid,  and  a Hue 
yellow  or  reddi/h  precipitate  quickly  fell  to  the  bottom  ; 
if  the  gold  was  pure,  no  precipitation  or  change  of 
transparency  enfoed.  The  fifth  method  of  reparation  was 
by  means  of  inflammable  liquors.  The  compound  to  be 
examined  was  diffolved  in  aqua  regia:  the  folution 
mingled  with  twice  its  quantity  or  more  ©f  rectified 
Spirit  of  wine,  and  the  mixture  Suffered  to  Hand  for 
fame  days  m a glafs  (lightly  covered,  the  gold  rofe  to 
the  furface,  leaving  the  platiua  diffolved.  Othcrwifc, 
fo  the  folution  of  the  metal  in  aqua  regia  about  half  its 
quantity  of  any  colourlris  effcntial  oil  was  added : the 
two  were  (hakcu  well  together,  and  fuffered  to  reft  ; 
Upon  which  the  oil  rofe  immediately  to  the  furface, 
carrying  the  gold  with  it,  and  leaving  the  platina  dif- 
folvcd  in  the  acid  under  it.  Or,  the  gold  was  taken  up 
ftiU  more  readily  and  more  perfectly  by  ether,  or  the 
ctherial  fpirit  of  wine.  But,  after  all,  the  moft  effec- 
tual and  advantageous  method  of  Separating  platina  from 
Kold  was  founded  on  a property  which  gold  has,  and 
pot  patina,  of  being  capable  of  precipitation  trora  acpfa 
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regia  by  martial  vitriol ; and  upon  a property  which  Phuina. 
platina  has,  and  not  gold,  of  being  capable  of  prccipi-  * 
Utioo  Horn  aqua  regia  by  fal  ammoniac.  When  there- 
fore we  would  difeover  it  gold  be  allayed  with  platinx, 
let  it  be  diffolved  in  aqua  regia ; and  to  this  folution* 
which  will  contain  both  metals,  let  fomc  fai  ammoniac 
diffolved  in  water  be  added ; upon  which  the  platina 
will  be  precipitated  in  form  of  a brick-coloured  Sedi- 
ment. If,  on  the  other  tide,  we  would  know  if  platina 
contain  any  gold,  let  this  platina  be  diffolved  in  aqua 
regia,  and  to  the  folution  add  a folution  of  martial  vi- 
triol in  water ; upon  which  the  liquor  will  become  tur- 
bid, and  the  gold  will  form  a precipitate  which  may  be 
eofily  Separated  by  decanting  and  filtrating  the  liquor. 

This  property  which  platina  poffeffes  of  being  precipi- 
tated by  martial  vitriol  was  firll  difeovertd  by  M.  Schef- 
fer. 

With  refpc&  to  the  iron  contained  among  the  platina, 

M.  de  Buff  on  Separated,  by  means  of  a magnet,  fix  part* 
out  of  Seven  of  a parcel  of  platina.  He  diftinguifiied 
two  different  matters  in  platina  ; of  which  one  was 
black,  friable,  and  attractable  by  magnet* ; and  the 
other  confuted  of  larger  groins,  w^s  of  a livid  white  or 
yeUowifti  colour,  much  lei's  attractable,  and  was  exten- 
sible* Between  thefe  two  different  matters  were  many 
intermediate  particles.  Some  partaking  more  of  the  for- 
mer, and  Some  of  the  latter.  He  thought  that  the  black 
matter  was  cl  nelly  iron ; and  fays,  that  he  had  obfer- 
vrd  a fimilar  black  powder  in  many  ores  of  iron. 

M.  Morveau  found,  that  a Prufiiau  blue  could  be 
obtained  from  the  black  part  of  the  platina,  by  pouring 
upon  it  Spirit  of  nitre,  and  afterwards  adding  to  the  fo- 
lution diluted  fume  phlogillicated  alkali ; and  that  die 
particles  of  platina  which  could  not  be  attracted  by  mag- 
nets, did  not  by  diis  method  (how  any  fign  of  their  con- 
taining iron. 

But  the  moft  important  difeovery  concerning  the  Se- 
paration of  platina  from  other  metals  was  a method  of 
melting  it,  by  which  it  became  a perfect  metal,  malle- 
able, and  denfer  than  gold.  It  was  in  1773  and  *774. 
that  M.  dc  Lifie  cffeCled  this,  by  diffolving  crude  platina 
in  aqua  regia,  precipitating  it  from  die  acid  meuftruum 
by  fal  ammoniac,  and  by  filling  this  precipitate,  without 
addition,  in  a double  crucible,  expofed  to  the  intenSe 
heat  of  a forge-fire  excited  by  double  bellow*.  M.  Mor- 
veau has  repeated  the  experiment,  and  found  that  he 
could  melt  the  precipitate  with  Several  fluxes  ; he  found 
Ukewiic  that  by  means  of  white  glafs,  borax,  and  char- 
coal, he  could  melt  even  crude  platina,  and  could  allay 
together  platina  and  llccl  in  various  proportions. 

M.  dc  Sickcngca  was  the  inventor  of  another  method  z 
he  diffolved  his  platina  in  aqua  regia,  and  precipitated 
the  iron  by  the  prnJfiatc  of  potafs.  In  evaporating  this 

liquor  he  obtained  (mail  octaedral  cryftals  of  the  colour 
of  rubies  ; which,  being  expofed  to  a ftrong  heat,  yield- 
ed a metal  which  bore  eatily  the  ftrokc  of  the  hatdmer, 
which  could  be  readily  drawn  into  wire,  and  was  ex- 
tremely malleable. 

In  attempting  to  refine  platina  by  the  dry  way,  cu- 
pellation  was  a method  to  which  the  chc mills  early  had 
recourfe  ; but,  ootwithftandmg  their  utmoft  endeavours, 
it  has  not  been  attended  with  all  the  fucccfs  which  could 
have  been  wiftied.  ft  was  found  that  the  fcorification 
proceeded  as  well  at  the  beginning  of  the  operation,  as 
when  gold  and  filver  are  cupeilcd ; but  the  cupcllaiion 
. £ 2 after. 
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Phil  i.  xfttrwarxh  bfcm.e  more  1 ml  more  difficult ; bwaufe,  u 
the  quantity  of  lead  dimitiillied,  the  matter  became  left 
and  Ms  fufiblt,  aal  at  Uft  ceafed  to  be  fluid,  r-itwith- 
Handing  the  mod  violmt  heat  i and  alfo  becaufe,  when 
the  quantity  of  platina  wa»  greater  than  that  of  the  lead, 
thta  Utter  metal  waa  protected,  and  not  converted  into 
Uthargt . Hence  the  regulw  obtained  was  always  dark- 
coloured,  rough,  adhering  to  the  cupel,  brittle,  and 
weighing  more  than  the  platina  originally  employed, 
from  the  lead  which  remained  united  with  it.  Melt-  Mac- 
qutr  and  BcaumC  appear  neverthekfa  to  have  carried 
this  eaperimtnt  further : they  kept  the  nutter  etpofed 
to  a violent  fire  during  a longer  time  5 that  is,  about  50 
houru  fucceflively  : and  therefore,  although  their  platina 
was  tarn  idled  and  rough  on  itt  furface,  it  was  internally 
evhitr  and  (hining,  eaflly  fcparable  from  the  cupel,  and 
a little  dimiuilhcd  in  weight ; a certain  proof  that  no 
lead  remained  in  it.  This  platina  was  alto  duftile,  and 
capable  of  eatenflon  untkr  the  hammer. 

Copellation,  therefore,  though  not  the  bed,  is  at  leall 
a tjertain  mtthod  of  applying  platina  to  nfc,  and  of  for- 
ming rt  into  utenflls. 

What  has  been  thought  a preferable  method,  is  firft 
to  fufe  the  platina  with  arfenic,  and  afterwards  diflipatc 
this  laft  metal  by  a ftrong  heat : by  this  means  Achard 
and  Rochon  were  able  to  obtain  a pure  platina ; of  which 
the  former  made  feme  fmall  crucibles,  snd  the  latter,  by 
•Saying  it  with  copper  and  tin,  fome  large  mirrors  for 
reflecting  tdefcopes. 

Jcanety  of  Paris  has  gone  flU  farther  : belides  fnuff- 
boxen,  wateb-ehams,  and  a coflee-pe*  of  platina  prepa- 
red by  this  attift,  the  world  has  feen  a lent  weighing  fia 
pounds,  a ball  weighing  nine,  arid  two  bars  1 9 feet  long, 
and  weighing  no  left  than  1 1 pounds  each.  This  gentle- 
man has  the  merit  of  being  the  firft  who  wrought 
this  metal  in  the  great  way.  The  method  he  employ- 
ed was  far  feom  being  new  1 it  had  been  fuggelted  by 
Scheffer,  by  Willis,  by  Margraaf,  and  was  afterwarda 
pn&ifed  by  Achard,  Mi  rveau,  and  a great  many  other*, 
but  who  always  prepared  it  in  very  finall  quantities.  In 
the  Chemical  Armais  for  July  179a,  the  following  ac- 
count of  h it  given  by  himfelf. 

The  platina  is  firft  pounded  in  water  to  difengage  it 
from  the  ferruginous  and  other  heterogeneous  particles 
that  are  miacd  with  it.  “ This  being  done,  1 lute  (fays 
he ) one  pound  and  a half  of  platina,  two  pounds  of 
white  arfenic  in  powder,  and  one  pound  of  purified 
powfh.  I mix  the  whole  : I put  a crucible  ia  the  fire 
capable  of  containing  about  ao  pounds}  when  my  furnace 
and  crucible  arc  well  heated,  1 throw  into  the  crucible  one 
Ihird  of  the  mixture,  and  apply  a good  heat ; I then 
add  a fecond  quantity  and  a third,  and  fo  on,  always  ta- 
king care  at  every  time  to  mix  the  whole  with  a rod 
of  platina.  I give  now  a confiderabk  force  to  the  tire } 
and  when  t am  certain  that  the  whok  is  ctmqdrttly  in 
a ftate  of  fufiou,  l withdraw  any  crucible  end  leave  it 
to  cod.  After  breaking  it,  I find  a button  that  is  well 
formed  and  attractable  by  the  magnet.  I btuife  this 
button  into  fmall  pieces,  and  fufe  it  a fecond  time  in  the 
feme  manner:  if  this  fecond  fufion,  which  it  generally 
is,  be  not  fuffirient  to  rifccl  the  reparation  of  the  iron 
from  the  platina,  I fufe  it  a third  time  ; but  if  I be 
obliged  to  do  it  a third  time,  1 always  put  two  buttons 
together,  to  five  at  once  a crucible  and  charcoal. 

This  firft  operation  being  finilhcd,  I take  a crucible 
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with  a flat  bottom  and  of  a circumference  to  give  td  tbe  Putina* 

button  about  three  inches  and  a quarter  in  diameter.  ' v mm* 

I make  this  crucible  red  hot,  and  throw  into  it  one 
pound  and  a lulf  of  the  platina  which  has  been  already 
fufed  with  the  arfenic  after  it  was  broken  into  fmall 
pieces ; to  this  I add  a quantity  of  arienic  of  the  fame 
weight,  and  about  kalf  a pound  of  rt  lined  potafh.  I give 
to  the  fire  a confiderabk*  force;  and  when  I am  certain  that 
the  whole  ia  completely  in  a Itate  of  fufion,  I withdraw 
my  crucible  and  have  it  to  cool,  taking  care  always  to 
place  it  horizontally,  that  the  button  may  be  of  an  e- 
qual  thicknefr.  After  breaking  the  crucible,  1 find  a but- 
ton dear  and  fonoroua,  and  weighing  commonly  about  , 

1 pound  and  1 1 ounces.  ] hare  remarked,  that  in  pro* 
portion  to  the  quantity  of  arfenic  combined  with  the 
plat  ins,  the  purification  always  (uocecd*  with  the  more  J 
or  lefa  promptncls  and  cafe  ; and  the  greater  the  propor- 
tion fo  much  the  better.  In  this  ftate  Ifput  my  buttoa 
into  a furnace  under  a muffle,  which  ought  not  to  be 
higher  than  the  edge  of  the  button  lying  on  its  flat  fide, 
add  inclining  a little  to  the  walls  of  the  muffle.  In  thi* 
manner  I place  three  buttons  on  each  fide  of  the  muffle, 
and  apply  fire  to  my  furnace,  that  the  muffle  may  b* 
equally  heated  throughout : as  foon  as  the  buttons  bo- 
gin  to  evaporate  I (hut  the  doors  of  my  furnace,  that 
the  heat  may  be  kept  up  to  the  lame  degree  ; this  ought 
always  to  be  carefully  attended  to  even  to  the  end  of 
the  operation,  for  even  a temporary  excels  of  heat 
might  fpoil  the  whole  of  my  paft  operations  and  render 
them  abortive.  I caufe  my  buttons  to  volatilize  during 
fix  hours,  always  takiag  care  to  change  their  fituation, 
that  every  part  may  receive  an  equal  portion  of  heat  s 
I then  pvt  them  in  common  oft,  and  for  a like  time 
keep  them  in  a fire  fufficicnt  to  diflipatc  the  oft  in  fmoke, 

I continue  this  operation  as  long  as  tbe  button  emits 
vapours  ; and  when  the  evaporation  has  ceafed  1 puftt 
the  fire  as  far  as  it  will  go  bv  means  of  the  oft.  Tnefe 
arfcnical  vapours  have  a bright  (hining  metallic  appear- 
ance,which  1 never  can  obtain  any  other  way,  and  with- 
out which  I have  never  been  able  to  render  platina  per- 
fectly mallcabk. 

“ If  theft  fteps  which  are  here  pointed  out  be  proper- 
ly followed,  the  operation  lifts  only  eight  days.  My 
buttons  are  then  throw  n into  the  nitrous  acid,  and  af- 
terwards boiled  in  diftilled  water,  till  no  part  of  the  acid 
remains  with  them  ; I now  heap  them  together  our  above 
another,  apply  tbe  ftrongeft  poffible  beat,  and  beat  them 
with  a hammer,  taking  always  care  at  the  firft  heat  to 
make  them  red  hot  in  the  crucibk,  that  no  foreign  bo- 
dies may  mix  with  them,  as  before  this  comprcfflon  they 
are  only  fo  many  fpongy  maffcs.  I afterwards  heat 
them  in  a naked  ftate  (tn  cbaujfr  a nmdji  and  bringing 
them  to  a fquare  form,  I hammer  them  on  all  fidet  fo* 
a ftiortcr  or  longer  time  according  to  their  bulk.**  * 

Such  is  the  prccefs  obferved  by  Jcanety  in  fufir.g  plat 
tina  ; but  he  thinks  that  the  working  of  this  metal  • 
fufceptibk  of  fiill  greater  improvement.  In  17K8  it 
was  accordingly  proposed  by  fome  of  the  French  che- 
mifts  to  fufe  platina  by  mixing  it  with  charcoal  and 
phofphoric  gfah,  and  afterwards  to  expofc  the  phof- 
phurc  of  platina  to  a heat  fufficicnt  to  volatilize  and  did 
fipate  the  phofpfoonis.Thi&  method  fuceceded  ren  tttkably 
well  with  M.  Pelletier  5 but,  befides  being  tedious,  it  it 
difficult  to  leparate  the  laft  portions  of  the  phofphorut: 
and  as  thefe  operations  are  always  coftly,  there  nm  fo* 
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Wsttru,  artiftt  who  are  witting  to  undertake  them.  M.  dc 
t ****u<1*  Morveau  Has  alfo  fofi.d  ptatma  with  his  vitreous  flux, 
1-1  t made  of  pounded  glaft,  borax,  and  charcoal : and  Bcau- 
me  has  advifed  to  fofe  it  with  a ilrglit  addition  of  lead, 
bifimith,  antimony,  or  arfenic,  and  by  keeping  the  alloy 
in  the  fire  a long  time  to  diffipatc  the  metals  which  have 
facilitated  the  fufion.  Platina  may  likewife  be  fufed 
with  a metal  foluble  m an  acid  : the  mixture  being  pul- 
verized, the  alloyed  metal  may  be  diflbhed,  and  the 
powder  of  platma  may  then  be  fufed  with  the  flux  of 
De  Morvcau  ; or,  inftcad  of  tiling  a foluble  metal,  a cal- 
finable  metal  may  be  employed,  and  boated  as  bc- 
f CbsftmK  fore  f. 

The  colour  of  platina,  when  properly  refined,  is  fomc- 
thing  between  that  of  iron  and  filver  ; it  has  no  fmell,  and 
Is  the  heavieft  body  yet  known  in  nature.  According  to 
Mr  Kirwan  its  fpecific  gravity  is  to  that  of  water  as  23 
to  1.  It  may  like  wil  e be  laid  to  be  the  moll  durable  of  all 
the  metals : it  is  harder  than  iron ; it  undergoes  no  altercu 
tion  in  the  air,  and  firt  alone  docs  not  even  appear  to  pof* 
fvfs  the  power  of  changing  it ; for  which  rcmoii  it  forms 
the  bell  of  all  crucibles  that  have  yet  "been  invented.  It 


former  of  theft  confifts  of  tin  alone,  the  latter  ge-  PUting, 
ncralfy  of  three  parts  of  filter  and  one  of  btafs.  When  **kto. 
a buckle,  for  inttance,  is  to  be  plated  by  means  of  the 
foft  folder,  the  ring,  before  it  :s  bent,  is  firll  tinned, 
and  then  the  filvtr-plate  is  gently  hammerod  upon  it, 
the  liammer  employed  being  always  covered  with  a 
piece  of  cloth.  The  filver  now  forms,  as  it  were,  a 
mould  to  the  ring,  and  whatever  of  it  is  not  intended 
to  be  ufed  is  cut  off.  This  mould  is  foftened  to  the 
ring  of  the  buckle  by  two  or  three  cramps  of  finall  iron- 
wire  ; after  which  the  buckle,  with  the  plated  fide 
undcrrnofl,  is  hud  upon  a plate  of  iron  fufficicntly  hot 
to  melt  the  tin,  but  not  the  filver.  The  buckle  is  then 
covered  with  powdered  refin  or  anointed  with  turpen- 
tine ; and  left  there  (hould  be  a deficiency  or  tin,  a 
fmall  portion  of  rolled  tin  is  likewife  melted  on  it.  The 
buckle  is  now  taken  off  with  a tongs,  and  commonly 
laid  on  a bed  of  fand,  where  the  plate  and  the  ring, 
while  the  folder  is  yet  in  a ftste  of  fufion,  are  more 
dofcly  comprtffed  by  a fraart  ftrokc  with  a block  of 
wood.  The  buckle  is  afterwards  bent  and  finifhed. 

Sometimes  the  melted  tin  is  poured  into  the  filver' 


refills  the  aftion  of  acids,  alkalis,  and  fulphurs : it  may  mould,  which  has  been  previoafiy  rubbed  over  with 
be  rolled  into  plates  as  fine  as  leaves  of  gold  w hich  are  feme  flux.  The  buckle  ring  is  then  put  among  the 
ufed  in  gilding  ; it  is  likewife  extremely  ductile : and  melted  tin,  and  the  plating  finithed.  This  is  called  by 
Dr  Withering  tells  us,  that  a wire  of  platina  is  ftrong-  the  workmen  Jilting  »p> 

er  than  a wire  of  gold  or  of  filver  of  the  fame  thickncfs ; When  the  hard  folder  is  employed,  the  proccfs  is  in 
it  is  preferable  to  gold  bv  die  property  which  it  has  of  many  refpe&s  different.  Before  the  plate  is  fitted  to 
foldcring  or  welding  without  mixture ; and  it  unites,  the  iron  or  other  metal,  it  is  rubbed  over  with  a folu- 
fays  Chaptal,  two  qualities  never  before  found  in  one  tion  of  borax.  Stripes  of  filver  arc  placed  along  the 
and  the  fame  fuuftance.  When  formed  into  a mirror,  it  joinings  of  the  plate  ; and  inftead  of  two  or  three 
reflects  but  one  image,  at  the  fame  time  that  it  is  as  un-  cramps,  as  in  the  former  cafe,  the  whole  is  wrapped, 
changeable  a*  a mirror  of  glafs.  round  with  fmall  wire  ; the  folder  and  joinings  are  arum 

As  thofe  motives  which  at  firft  prepoffeffed  the  court  rubbed  with  the  borax,  and  the  whole  put  into  a cnar- 
of  Spain  again  ft  this  metal  no  longer  exift,  it  in  to  be  coal  fire  till  the  folder  be  in  fufion.  When  taken  out 
hoped  that  the  decree  which  was  palled  againft  it  wiH  the  wire  is  intlantly  removed,  lire  plate  is  cleaned  by 
foon  be  revoked,  mid  that  the  Spanilh  monarch  will  the  application  of  feme  acid,  and  afterwards  nuuft 
neither  defpife  fo  rich  a treafure  as  his  mines  of  platina,  fmooth  by  the  llrokes  of  a hammer, 
nor  refufc  to  the  world  the  numerous  advantages  that  Metal  plating  is  when  a bar  of  fibber  and  copper  zrt 
may  be  derived  from  a fob  fiance  that  promt ars  to  be  of  taken  of  at  lead  one  equal  fide.  The  eq'ial  tides  are 
fo  mudh  importance  in  commerce  and  the  arts.  made  fmooth,  and  the  two  bam  foftened  together  by 

PLATING  it  the  art  of  covering  b&fex  metnls  with  '"’ire  wrapped  round  them.  Tbcfc  bam  are  then  fwcated 
a thin  plate  of  fiber  either  for  ufe  or  for  ornament.  It  in  a charcoal  fire  ; aud  after  f wearing,  they  adhere  as 
is  faid  to  have  been  invented  by  a four-maker,  not  for  elofely  together  as  if  they  were  foldercd.  After  this 
(how  but  for  real  utility.  Till  then  the  more  elegant  they  are  flattened  into  a plate  between  two  roll  cm,  when 
fours  in  common  ufe  were  made  of  lolid  filver,  and  from  the  copper  appears  on  one  fide  and  the  filver  oil  the 
the  flexibility  of  that  metal  they  were  liable  to  be  beat  other.  This  lort  of  plate  is  named  platai  mrtaf. 
into  inconvenient  forms  by  the  flighted  accident.  To  French  plating  is  when  filver-leat  is  bumiihed  on  a 
remedy  this  defetft,  a workman  at  Birmingham  cuntri-  piece  of  metal  in  a certain  degree  of  heat, 
ted  to  make  die  branches  of  a pair  of  fpurs  hollow,  and  When  filver  is  diffolvcd  in  aquafortis,  and  precipita- 
to  fid  that  hollow  with  a (lender  rod  of  fieri  or  iron.  ted  upon  another  mctalr  the  procefa  is  called  Jilixrmg, 
Finding  this  a great  improvement,  and  being  defirous  Sec  Soldering.' 

to  add  chcapncfs  to  utility,  he  continued  to  make  the  PLATO,  an  illudrious  pltttafophcr  of  antiquity,  was 
hollow  larger,  and  of  cowfc  the  iron  thicker  and  by  defeent  an  Athenian,  though  the  place  of  his  birth 
thicker,  till  at  laft  he  difeovered  the  means  of  coating  was  the  Ifland  of  Eginsu  Hu  lineage  through  his  fo* 
an  iron  four  with  filver  in  fuch  a manner  as  to  make  U thcr  is  traced  back  to  Codrus  the  laft  king  of  Athrmr 
equally  elegant  with  tbofc  which  werr  made  w holly  of  and  through  Iris  mother  to  Solon  the  celebrated  legills- 
that  metal.  The  invention  was  quickly  applied  to  tor.  The  time  of  his  birth  is  commonly  placed  in  the 
other  purpafes ; and  to  numbcrlefs  uttnfils  which  were  beginning  of  the  88th  Olympiad;  but  Dr  Enfield  thinks 
formerly  made  of  bmfs  or  iron  are  now  given  the  ftrength  it  may  be  mom  accurately  filled  m the  third  year  of  the 
of  thefe  metals,  and  the  elegance  of  filver,  for  a lmall  87th  Olympiad,  or  450  years  before  the  ChrifUan  era. 
additional  expcnce.  He  gave  early  indications  of  an  extenfivr  and  original 

The  filver  pkite  is  generally  made  to  adhere  to  the  genius,  aud  had  an  education  foitable  to  his  high  rank, 
bafer  metal  by  means  of  folder ; which  is  of  two  kinds,  wring  mftrufted  in  the  rudiments  of  letters  by  the  gram- 
the/c/T  and  the  bard,  or  the  tin  and  Jilvcr  folders.  The  Star  ran  Diootfius,  aud  trained  in  athletic  cxcrcifcs  by 
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Arifto  of  Argot.  He  applied  with  great  diligence  to 
the  ftudy  of  the  aru  of  painting  and  poctr/  j and  made 
fuch  proficiency  in  the  latter,  at  to  produce  an  epic  poem, 
which,  upon  comparing  it  with  the  poem*  of  Homer, 
he  committed  to  the  flames*  At  the  age  of  20  he  com- 
poled  a dramatic  piece  ; but  after  he  had  given  it  to  the 
performers,  happening  to  attend  upon  adilcourfc  of  So- 
crates,  he  was  i'o  captivated  by  his  eloquence,  that  he 
reclaimed  his  tragedy  without  fullering  it  to  be  acted, 
renounced  the  mules,  burnt  all  his  poems,  and  applied 
himfrlf  wholly  to  the  ftudy  of  wildora. 

It  is  thought  that  Plato’s  ft  rtf  mailers  in  philofophy 
were  Cratylus  and  Mcrmogcaes.who  taught  the  fyllcms 
of  Heraclitus  and  Parmenides ; but  when  he  was  20 
years  old,  he  attached  himfclf  wholly  to  Socrates,  with 
whom  he  remained  eight  years  in  the  relation  of  a fcholar. 
During  this  period,  lie  frequently  difplealed  his  compa- 
nions, and  fomethnes  even  his  mailer,  by  grafting  up- 
on the  Socretic  fyitem  opinions  which  were  Liken  from 
fome  other  flock.  It  was  the  practice  of  the  fcholars  of 
Socrates  to  commit  to  writing  the  iubilaAce  of  their 
mailer’s  difrourfes.  Plato  wrote  then*  in  the  form  of 
dialogues  ; but  with  fo  great  additions  of  his  own,  that 
Socrates,  hearing  him  recite  his  Lyfis,  cried  out,  M O 
Hercules  1 how  many  things  does  this  young  man  feign 
©f  me  1”  * 

Plato,  however,  retained  the  warmeft  attachment  to 
bis  mailer.  When  that  gTcat  and  good  ruan  was  fum- 
jnontd  before  the  fenate,  his  illuftrious  fcholar  under- 
took to  plead  his  caufe,  and  begun  a fpcech  in  his  de- 
fence ; but  the  partiality  and  violence  of  the  judges 
would  not  permit  loin  to  proceed.  After  the  condem- 
nation, he  prefented  his  mailer  with  money  fufficicnt  to 
redeem  his  life  ; which,  however,  Socrates  refufed  to  ac- 
cept. During  his  imprifonment,  Plato  attended  him, 
and  was  prefent  at  a conversation  which  he  held  with 
bis  friends  concerning  the  immortality  of  the  foul ; the 
fubftancc  of  which  he  afterwards  committed  to  writing  in 
the  beautiful  dialogue  istitlcd  Pkak t,  not,  however, 
without  interweaving  his  own  opinions  and  language. 

The  philofophers  who  were  at  Athens  were  ft>  alarm- 
ed at  the  death  of  Socrates,  that  moil  of  them  fled  from 
the  city  to  avoid  the  injuflice  and  cruelty  of  the  govern- 
ment. Plato,  whole  grief  upon  this  occafion  is  laid  by 
JPlutarch  to  have  been  exccflivc,  retired  to  Mcgara;  where 
be  was  friendly  entertained  by  Euclid,  who  had  been 
one  of  Socrates’s  firil  fcholars,  till  the  fiorm  was  o- 
ver.  Afterwards  he  determined  to  travel  in  purfuit  of 
knowledge  ; and  from  Mcgara  he  went  to  Italy,  where 
be  conferred  with  Eurytus,  Philolaus,  and  Archytas. 
Thefe  were  the  moft  celebrated  of  the  followers  of  Py- 


ginmng,  whether  it  moved  wholly  or  in  part,  Ac.j  and 
raufamas  affirms,  that  he  learned  from  thefe  the  immor- 
tality, and  alfo  the  tranfinigration,  of  fouls.  Some  of 
the  lathers  will  have  it,  that  he  had  communication  with 
the  books  of  Mofes,  and  that  he  iludied  under  a learn- 
ed Jew  of  Heliopolis ; but  there  is  nothing  that  can  be 
called  evidence  for  thefe  attritions.  St  Auiiin  once  be- 
lieved that  Plato  had  fome  conference  with  Jeremiah ; 
but  afterwards  difeovered,  that  that  prophet  mull  have 
been  dead  at  lead  60  years  before  Plato’s  voyage  to  E- 
gypjb 

Plato’s  curioflty  was  not  yet  fatisfied.  He  travelled 
into  Pcrfta  to  confult  the  magi  about  the  religion  of 
that  country’  • ***1  he  defigned  to  have  penetrated  even 
to  the  Indies,  and  to  have  learned  of  the  llrachmaiu  their 
manners  and  culloms ; but  (he  wars  in  An*  hindered 
him. 

**  He  then  returned  into  Italy,  to  the  Pythagorean 
fchool  at  Tarentum,  where  he  endeavoured  to  improve 
his  own  fyftem,  by  incorporating  with  it  the  doctrine  of 
Pythagoras,  as  it  was  then  taught  by  Archytas,  Ti- 
mteus,  and  other*.  And  afterwards,  when  he  vifited 
Sicily,  he  retained  fuch  an  attachment  to  the  Italic 
fchool,  that,  through  the  bounty  of  Dionylius,  he  pur^ 
chafed  at  a vafl  price  fcvcral  books  which  contained  the 
doctrine  of  Pythagoras,  from  Philolaus,  one  of  hufollowcrs. 

“ Returning  home  richly  ilored  with  knowledge  of  va- 
rious kinds,  Plato  fettled  in  Athens,  and  executed  the 
defign,  which  he  had  doubtlcfs  long  had  in  contempla- 
tion, of  forming  a new  fchool  for  the  inltru&iun  of  youth 
in  the  principles  of  philofophy.  The  place  which  he 
made  choice  of  for  this  purpofc  was  a public  grove,  call- 
ed the  Acadtmy%  from  Hccadcmus,  who  left  it  to  the 
citizens  for  the  purpofe  of  gynmallic  exercifes.  Adorned 
with  ftatues,  temples,  and  icpalchrcs,  planted  with  lofty 
plane-trees,  and  interfered  by  a gentle  dream,  it  afforded 
a delightful  retreat  for  phi'ofoptiy  and  the  mules.  Of 
this  retreat  Horace  fptaks : 

Atqae  inter  fylxwt  Aco  Umt  querrre  tvrvm, 

44  ’Midll  Academic  groves  to  fcarch  for  truth.’* 

Within  this  inclofure  he  pofTeffrd,as  a pvt  of  his  humble 
patrimony,  purchafed  at  the  price  of  three  thouland 
drachmas,  a (mall  garden,  in  which  he  opened  a fchool 
for  the  reception  of  thofr  who  might  be  inclined  to  at- 
tend his  inltruttions.  How  much  Plato  valued  mathe- 
matical (ludics,  and  how  neceflkry  a preparation  he 
thought  them  for  higher  (peculations,  appears  from  the 
inlcription  which  he  placed  over  the  door  of  his  fchool : 
'owli4a>i.iVfW'r  urn..  “ Let  no  one  who  is  unac- 


thagoras,  whole  doctrine  was  then  become  famous  in 
Greece  ; and  from  thefe  the  Pythagoreans  have  affirm- 
ed that  he  had  all  hit  natural  philofophyi  lie  diyed 
into  the  moll  profound  and  mylbcrious  fecrets  of  the  Py- 
thagoric  doctrines  ; and  perceiving  other  knowledge  to 
be  conne&ed  with  them,  he  went  to  Cyrene,  where  he 
learned  geometry  of  Thcodorus  the  mathematician. 
From  thence  he  patted  into  Egypt,  to  acquaint  himfrlf 
with  the  theology  of  their  pridls,  to  ftudy  more  nicely 
the  proportion!  of  geometry,  and  to  inftruft  hixnfelf  in 
atlronomical  obfervations  ; and  having  taken  a full  fur- 
vcy  of  all  the  country,  he  fettled  for  fome  time  in  the 
province  of  Sais,  learning  of  the  wife  men  there,  what 
they  held  concerning  the  univerfe,  whether  it  had  abc- 


quainted  with  geometry  enter  here.” 

44  This  new  fchool  foon  became  famous,  and  its  maftcr 
was  ranked  among  the  molt  eminent  philofophcrs.  His 
travels  into  dillant  countries,  where  learning  and  wifdom 
flouriihed,  gave  him  celebrity  among  his  brethren  of  the 
Socratic  feet.  None  of  thefe  had  ventured  to  inftitute 
a fchool  in  Athens  except  Ariftippus  ; and  he  had  con- 
fined his  intimations  almoft  entirely  to  ethical  fubjefts, 
and  had  brought  himfrlf  into  fome  diferedit  by  the  free- 
dom of  his  manners.  Plato  alone  remained  to  inherit 
the  patrimony  of  public  efteem  which  Socrates  had 
kft  his  difriple*;  and  he  pofliffed  talents  and  learning 
adequate  to  his  defign  of  extending  the  ftudy  of  philo- 
fophy beyond  the  limits  withia  which  it  had  been  in- 
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clcfed  fcy  Hi*  matter.  The  conference  wa»,  not  only 
that  young  men  crowded  to  hi#  fchool  from  every  quar- 
ter, but  that  people  of  the  firft  dilUnAion  in  every  de- 
partment frequented  the  academy.  Even  females,  dif- 
guifed  in  mens  clothe#,  often  attended  hi#  lectures.  A- 
mong  the  iHuftrious  names  which  appear  in  the  cata- 
logue of  hi#  follower#  are  Dion  the  Syracufan  prince, 
and  the  orator*  Hypexidt#,  Lvcurgus,  Dcmofthene*, 
and  Ifocrates. 

«•  Great nef#  wit  never  yet  exempted  from  envy.  The 
diftinguifhed  reputation  of  Plato  brought  upon  him  the 
hatred  of  hi#  former  companions  in  the  fchool  of  So- 
crates, and  they  loaded  him  with  detraction  and  oblo- 
quy. It  can  only  be  aferibed  to  mutual  jealoul'y,  that 
Xenophon  and  he,  though  they  relate  the  difeourfes  of 
their  common  matter,  ttudioufly  avoid  mentioning  one 
soother.  Diogene#  the  Cynic  ridiculed  Plato'#  doc- 
trine of  ideas  and  other  abttradt  fpeculation#.  In  the 
tnidtt  of  theft  private  confut  es,  however,  the  public  fame 
of  Plato  daily  increafcd  ; and  fevcral  date#,  among  which 
were  the  Arcadians  and  Thebans,  fent  arabafladors  with 
earnett  requeft*  that  he  would  come  over,  not  only  to  in- 
ftruA  the  young  men  in  philofuphy,  but  alfo  topreferibe 
them  laws  of  government.  The  Cyrenians,  Syraculians, 
Cretans,  and  Elearm,  fent  alfo  to  him  : he  did  not  go  to 
any  of  them,  but  gave  law#  and  rules  of  governing  to  all. 
He  lived  fingle,  yet  foberiy  and  cbflttly.  He  was  a man 
of  great  virtue*,  and  exceedingly  affable  j ot  which  we 
net  d no  greater  proof,  than  hi#  civil  manner  of  converting 
with  the  philofophersof  his  own  times,  when  pride  and 
envy  were  at  their  height.  His  behaviour  to  Diogenes  is 
always  mentioned  in  his  hittory.  The  Cynic  was  vattly 
offended,  it  feems,  at  the  politenef#  and  fine  tartc  of  Plato, 
and  ufed  to  catch  all  opport unities  of  fnarhng  at  him.  He 
dined  one  day  at  his  tabic  with  other  company,  and,  tram- 
pling upon  tbetapeftry  with  his  dirty  feet,  uttered  this 
bnitifh  fa  realm, 44  I trample  upon  the  pride  of  Plato  to 
which  Plato  wifely  repartced,  M With  greater  pride." 

The  fame  of  Plato  drew  difciple#  to  him  from  all  parts; 
among  whom  were  Spcufippus  an  Athenian,  his  filter's 
fon,  whom  he  appointed  his  fucccflor  in  the  academy,  and 
the  great  Arittotlc.  • 

The  admiration  of  this  illuttrious  man  was  not  con- 
fined to  the  breafts  of  a few  philofophers.  He  was  in 
high  etteem  with  fevcral  princes,  particulaily  Archelau* 
king  of  Maeedoil,  and  Dionyfiu#  tyrant  of  Sicily.  At 
three  different  periods  he  vitited  the  court  of  this  latter 
prince,  and  made  fevcral  bold  but  unfuccefsful  attempts 
to  fubduc  h*s  haughty  and  tyrannic  J fpirit.  A orief 
relation  of  tlie  particulars  of  thclc  vitits  to  Sicily  may 
ferve  to  caft  fomc  light  upon  the  character  of  our  pht- 
lofopher ; and  we  fhall  give  it  in  the  words  of  Dr  En- 
field, from  whofe  elegant  hittory  of  philofophy  we  have 
extraAedby  much  the  moil  valuable  parts  of  this  article. 

“ The  profeffed  object  of  Plato’s  firtt  viiit  to  Sicily, 
which  happened  in  the  40th  year  of  his  age,  during  the 
reign  of  the  elder  Dionyfiu*  the  fon  of  Hcnnoc rates, 
was,  to  take  a furvey  of  the  ifland,  and  particularly  to 
obferve  the  wonders  of  Mount  ./Etna.  Whilll  he  was 
refident  at  Syracufe,  he  was  employed  in  the  inftruAion 
of  Dion,  tiie  king’s  brother-in-law,  who  poffcffed  ex- 
cellent abilities,  though  hitherto  rert rained  by  the  ter- 
ror# of  a tyrannical  government,  and  relaxed  by  the  lux- 
uries of  a licentious  court.  Difgurted  by  the  debauch- 
ed manners  of  the  Synu.ufa.us,  he  endeavoured  to  refeue 


hi*  pupil  from  the  general  deprav  ty.  Nor  did  Dion 
difappoint  his  preceptor’s  expectations.  No  fooncr  had 
he  received  a lalle  of  that  philofophy  which  leads  to 
virtue,  than  he  was  fired  with  an  ardent  love  of  wifdom. 
Entertaining  an  hope  that  philofophy  might  produce 
the  fame  effcA  upon  Dionyfiu#,  he  look  great  pains  to 
procure  an  interview  between  Plato  and  the  tyrant.  In 
the  courfc  of  the  conference,  whilll  Plato  was  difeourfing 
on  the  fecurity  and  happinrfs  of  virtue,  and  the  mifcric* 
attending  injurticc  and  oppreffion,  Dionyuus,  perceiving 
that  the  philofopher's  diicourfe  was  levelled  againll  the 
▼ice#  and  cruelties  of  his  reign,  difmified  him  with  high 
difpleafure  from  his  prefence,  and  conceived  a defign 
againll  his  life.  It  was  not  without  great  difficulty  that 
Plato,  by  tlic  afitftancc  of  Dion,  mode  his  efcajic.  A 
veffcl  which  hod  brought  over  Pollis,  a delegate  front 
Sparta,  was  fortunately  at  that  time  returning  to  Greece. 
Dion  engaged  PoUia  to  take  the  charge  of  the  philofo- 
pher,  and  land  him  iaft  ly  in  his  native  country  ; but 
Diouyfiua  dilcovered  the  defign,  and  obtained  a promife 
from  Pollis,  that  he  would  cither  put  him  to  death  or 
fell  him  as  a fiave  upon  the  paffage.  Pollis  according- 
ly fold  him  in  the  ifland  of  oEgina  ; the  inhabitant*  of 
which  were  then  at  war  with  the  Athenian*.  Plato 
could  not  long  remain  unnoticed : Aaiiccrrit,  a Cyrenaic 
philofopher,  who  happened  to  be  at  that  time  in  the 
illand,  dilcovered  the  It  ranger,  and  thought  himfelf  hap- 
py iu  an  opportunity  of  fh owing  hi#  rcfpeAfur  fo  illuf- 
trious  a pnilofophcr : hr  purchafed  hi#  freedom  for  30 
minx,  or  84 1.  tos.  Sterling  money,  and  fent  him  homo 
to  A thrive  Repayment  being  afterwards  offered  to 

Aniccrris.  by  Plato’s  relations,  he  (tfulcd  the  money, 
faying,  with  that  generous  fpirit  which  true  phUofophy* 
always  infpires,  tlut  he  faw  no  rcafun  why  the  relations, 
of  Plato  fliould  engrofs  to  themCclvcs  the  honour  of  fer- 
ving  him." 

Aftcra  Ihort  interval,  Dionyfius  repented  of  his  ill- 
placed  refen tment,  and  wrote  to  Plato,  earncttly  requeu- 
ing him  to  repair  his  credit  by  returning  to  Syracufe  ; 
to  which  Plato  gave  this  high-fpirited  anfwcr,  that  plii- 
lofophy  would  not  allow  him  leifure  to  think  of  Diony- 
fius. He  was,  however,  prevailed  upon  by  his  friend 
Dion  to  accept  of  the  tyrant’s  invitation  to  returnsta 
Syracufe,  and  take  upon  him  the  education  of  Dionyfiu 
the  younger,  who  was  heir  apparent  to  the  monarchy* 
He  was  received  by  Dionyfiu*  the  reigning  fovercigr* 
with  every  poffible  appearance  of  rcfpcA ; but  after 
feeing  hi*  friend  banifhed,  and  being  himfelf  kept  as  a 
prifoner  at  larp?  in  the  palace,  lie  was  by  the  tyrant  fent 
back  into  his  own  country,  with  a promife  that  both  he 
and  Dion  tttuuld  be  recalled  at  the  end  of  the  war  iit 
which  the  Sicilian#  were  tlien  engaged.  This  promife 
was  not  fulfilled.  The  tyrant  wiihed  Cor  the  return  of 
Plato  ; but  could  not  rdolve  to  recal  Dion.  At  lail, 
however,  having  probably  prumifed  that  tlic  philofophcc, 
Ihould  meet  his  friend  at  tlic  court  of  Syracufe,  he  pre- 
vailed upon  Plato  to  vifit  that  capital  a third  tunc* 
When  he  arrived,  the  king  met  him  in  a magnificent 
chariot,  and  conducted  him  to  hi#  palace.  The  Sicilian* 
too  rejoiced  in  hi*  return  ; for  they  hoped  that  tlic  wif- 
dom of  Plato  would  at  length  triumph  over  the  tyranni- 
cal fpirit  of  the  prince.  Dionyfiu*  fccraed  wholly  di- 
verted of  lus  former  refentmcnU,  littened  with  apparent 
pleafure  to  the  philofopher’s  doArine,  and,  among  othe* 
expreflioas  ©f  regard,  prefented  him  with  eighty  talent* 
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PVo.  of  gold.  In  the  midft  of  a numerous  train  of  phikrfo*  and  other*,  affirm  this  to  have  been  the  common  report 

■~Y"W  phers,  Plato  now  po fTc fled  the  chief  influence  and autho  at  Athens.  When  he  was  an  infant,  his  father  Arifto 
rity  in  the  court  of  Syracufe.  Whillt  Ariftippus  waa  went  to  Hymettua,  with  his  wife  and  child,  to  facrifice 
enjoying  himfelf  in  fplendid  luxury' ; whflft  Diogenes  to  the  nudes  ; and  while  they  were  bufied  in  the  divine 
waik  freely  indulging  his  acrimonious  humour}  and  whilft  rites,  a fwtrm  of  bet*  came  and  diddled  their  honey  up*. 
A^fchines  was  gratifying  his  thirft  after  riches ; — Plato  on  his  lips.  This,  (ays  Tully,  was  confidcred  as  a pre* 
fupported  the  credit  of  philofophy  with  an  air  of  digni-  Cage  of  bis  future  eloquence.  Apulcius  relates,  that  So- 
ty,  which  his  friends  regarded  as  an  indication  of  fupc-  cratea,  the  night  before  Plato  was  recommended  to  him, 
rior  wifdom,  but  which  his  enemies  imputed  to  priilr.  dreamed  that  a young  fwan  fled  from  Cupid’s  altar  in 
After  all,  it  was  not  in  the  power  of  Plato  to  prevail  the  academy,  and  fettled  in  his  lap  ; thence  foared  to 
upon  Dionyfius  to  adopt  his  fyftem  of  policy,  or  to  re-  heaven,  and  delighted  the  god*  with  its  anufic  : and  wheat 
cal  Dion  from  his  exile.  Mutual  diflrufl,  after  a Ihort  Arifto  the  next  day  preferred  Plato  to  him,  “ Fricnda 
interval,  arofe  betw-cenihe  tyrant  and  the  philofopher;  (fays  Socrates),  this  tv  the  fwan  of  Cupid’s  acadcnjy.” 
each  fufpefted  the  other  of  evil  defigns,  and  each  en-  The  Greeks  loved  fables:  they  (how  however  in  the  pre-* 
deavomrd  to  conceal  his  fufpicion  under  the  difguife  of  fent  cafe,  what  exceeding  rcfpeH  w as  paid  to  the  me- 
refpecl.  Dionyfius  attempted  to  imp  of?  upon  Plato  by  mory  of  Plato.  Tully  perfectly  adored  him  j tells  us, 
condescending  attention*,  and  Plato  to  deceive  Dionyfiiu  bow  he  was  juiUy  called  by  Pansrtiu*  the  divine,  the  mofi 
by  an  appearance  of  confidence.  At  length,  the  phi-  vvje,  the  mafil  (acred,  the  Horn*  ref  pbifofof>her$  ; intit  ted 
tofopher  became  fo  much  diffatrsfied  with  his  fitua-  him  to  Atticua,  Deut  ilte  neficr ; thinks,  that  if  Jupiter 
lion,  th*t  he  eumcflly  requefted  permiflion  to  rrtum  to  badfpoken  Greek,  he  would  have  fpoken  in  Plato’s  lan* 
Greece,  which  wn«  at  hfl  granted  him,  and  he  was  Cent  gunge  i and  made  him  fo  implicitly  his  guide  in  wifduaa 
home  loaded  with  rich  prefents*  On  his  way  to  A-  and  phikrfuphy,  as  to  declare,  that  be  had  rather  err 
then*,  puffing  through  Eli*  during  the  celebration  of  with  Plato  titan  be  right  with  any  one  clfc.  But,  pa- 
the  Olympic  games,  he  was  prefen!  at  this  general  af-  negyric  afide,  Plato  was  certainly  a very  wonderful  man, 
fcmbly  of  the  Greek*,  and  engaged  universal  attention.  of  a large  and  comprehenfive  mind,  an  imagination  infi- 
From  this  narrative  it  appears,  that  if  Plato  vifited  tritely  fertile,  «nd  of  a moil  flowing  and  copious  clo- 
the court*  of  princes,  it  was  chictly  from  the  hope  of  qucncc.  Ncvcrthdcfs,  the  ftrength  and  heat  of  fancy 
feeing  his  ideal  plan  of  a republic  realized  ; and  that  his  prevailing  in  his  compofition  over  judgment,  he  was  too 
talent*  and  attainments  rather  qualified  him  to  thine  in  apt  to  four  beyond  the  limits  of  earthly  things,  to  range 
the  academy  than  in. the  council  or  t!»e  fenate*  in  the  imaginary  regions  of  general  and  sbftra&cd  ideas; 

Plato,  now  reftoned  to  hi*  country  and  his  fchool,  de-  and  on  which  account,  though  there  is  always  a great- 
voted  himfelf  to  feiener,  and  fpent  the  lafl  years  of  a nefs  and  fublimity  in  his  manner,  he  did  not  philofo- 
long  life  in  the  iuftruflfon  of  youth.  Hiving  enjoyed  pbttc  fo  much  according  to  truth  and  nature  as  Ari* 
the  advantage  of  an  athletic  couftitution,  and  lived  all  iiotle,  though  Cicero  did  not  fcruplc  to  give  him  the 
•his  days  temperately,  he  arrived  at  the  Hi  A,  or  accord-  preference. 

ing  to  fomc  writers  the  79th,  year  of  his  age,  and  died.  The  writings  of  Plato  arc  aO  in  the  way  of  dialogue! 
through  the  mere  decay  of  nature,  in  the  firtl  rear  of  where  be  feems  to  deliver  nothing  from  himfelf,  but  every 
the  hundred  and  eighth  Olympiad.  He  pafled  his  whole  thing  as  the  fentiment*  and  opinions  of  others,  of  So- 
life  in  a flate  of  celibacy,  and  therefore  left  no  natural  crates  chiefly,  of  Tinueus,  dec.  He  does  not  mention 
heirs,  but  transferred  his  effects  by  will  to  his  friend  himfclt  anywhere,  except  once  in  his  Phaedo,  and  ano* 
Adiamantu*.  The  otovc  and  garden,  which  had  been  ther  time  in  his  Apology  for  Socrates.  His  ftyle,  as 
the  fecne  of  hi*  phitofophic.il  labour*,  at  lall  afforded  Ariftotle  obferved,  is  betwixt  profe  and  verfc:  on  which 
him  a feptildbre.  Statues  and  altars  were  erected  to  his  aocouqt,  fomc  have  not  fcruplcd  to  rank  him  with  the 
memory  ; the  day  of  his  birth  long  continued  to  be  ce-  poets.  There  is  a better  reafon  for  (b  doing  than  the 
lebrated  as  a friiik.il  by  his  follower* ; and  his  portrait  elevation  and  grandeur  of  his  AyJe  : his  matter  is  often* 
is  to  this  day  preferred  in  gems:  but  the  mod  lading  time*  tbc offspring  of  imagination,  inilead  of  do&rtnea 
monuments  of  his  genius  arc  his  writings,  which  have  or  truths  deduced  from  nature.  The  firil  edition  of 
been  traafmitted,  without  material  injury,  to  the  prefent  Plato’s  works  in  Greek  was  put  out  by  Aldus  at  Ve- 
*un««.  nice  m 151  j j but  a Latin  veriion  of  him  by  Mariilius 

The  chara&cr  of  this  phdofoplier  has  always  been  Ficinus  had  been  printed  there  in  1491.  They  were 
high.  Bcfidcs  the  advantages  of  a noble  birth,  he  had  reprinted  together  at  Lyons  in  158 8,  and  at  Francfort 
a wrgr  and  comprrhei^ivc  unde  rtl  and  ing,  a vail  fund  of  in  1 60a.  The  famous  printer  Henry  Stephens,  in  *578, 
wit  and' good  taftc,  great  evcnnefsnnd  fwcetnefsof  tem-  gave  a moft  beautiful  and  correal  edition  of  Plato's 
per,  all  cultivated  and  refined  by  education  and  travel ; works  at  Paris,  with  a new  Latin  veriion  by  Serranuu, 
io  tliat  it  is  no  wonder  if  he  wa*  honoured  by  his  eoun-  in  three  volumes  folio;  and  this  deftrvcdly  paffes  for  the 
trymen,  cftectned  by  ttrangers,  and  adored  by  his  fcho-  bell  edition  of  Hato:  yet  Scrranus’*  verfion  is  very  ex- 
lars.  The  ancients  thought  more  highly  of  Plato  than  ccptionaWe,  and  in  many  rei'pc&s,  if  not  in  all,  inferior 
df  all  their  phikrfophers  : they  always  called  him  the  Du  to  that  of  Ficinus. 

vine  Fin  to  / and  they  Teemed  rcfolvcd  that  his  defeent  PLATONIC,  fome  thing  tliat  relates  to  Plato,  liia 
fhould  be  more  than  human.  11  There  arc  (fay*  ApuJ  fcboobphilofophy,  opinions,  or  the  like.  Thus,  plat©* 
kius)  who  affert  Plato  to  have  fprung  from  a more  nic  love  denotes  a pure  fpirkoat  affection,  for  which 
iublimc  conception  ; and  tliat  his  mother  PeriClicne,  Plato  was  a great  advocate,  lull  filling  between  the  dif* 
•rho  wa*  a very  beautiful  woman,  was  impregnated  by  ferent  fexen,  abllraClcd  from  all  carnal  appetites,  and  re- 
Apollo  in  the  fliape  of  a (pe&rc.”  Plutarch,  Suidas,  gwding  no  ©tlicr  object  but  the  mind  and  its  beauties  t 
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©r  it  is  even  a lincere  difinteTcfted  friendlhip  fubfifting 
between  perfons  of  the  fame  fex,  abftrjcted  from  any 
fclfifb  views,  and  regarding  no  other  objeA  than  the 
perfon,  if  any  fuch  love  or  friendlhip  has  aught  of  a 
foundation  in  nature. 

Pisrosic  Tea',  or  the  Great  Tear%  is  a period  of 
lime  determined  by  the  revolution  of  the  equinoxes,  or 
the  fpacc  wherein  the  ftars  and  conttellations  return  to 
their  former  places  in  rcfpcA  of  the  equinoxes.  The 
platonic  year,  according  to  Tycho  Brahe,  is  2 581^,  ac- 
cording to  Ricdolua  25920,  and  according  to  CafiLni 
24800  years. 

This  period  once  accotnpliihed,  it  was  an  opinion 
among  the  ancients  that  the  world  was  to  begin  anew, 
and  the  fame  feries  of  things  to  tnrn  over  again. 

PLATONISM,  the  philofophy  of  Plato,  which 
was  divided  into  three  branches,  theology,  phyfia,  and 
math* maun.  Uoder  theology  was  comprehended  meta- 
_ phyfics  and  ethics,  or  that  which  in  modem  language  is 
called  moral  philofophy.  Plato  wrote  Ukcwife  on  Ha 
lefties,  but  with  fuck  inferiority  to  his  pupil  Ariftotlc, 
that  his  works  in  that  department  of  fcicncc  are  fddom 
mentioned. 

The  ancient  pbilofophers  always  began  their  theologi- 
cal fyftems  wit!»  foroe  difquifition  on  the  nature  of  the 
gods,  and  the  formation  of  the  world ; and  it  was  a 
fundamental  doctrine  with  them,  that  from  nt  thing  no- 
thing can  proceed.  We  arc  not  to  fuppofe  that  this  ge- 
neral axiom  implied  nothing  more  than  that  for  every 
eflc&  there  muft  be  a caufe ; for  this  is  a proportion 
which  no  man  will  controvert  who  undcrilands  the  terms 
in  which  it  is  exprefled : hut  the  ancienu  believed  that  a 
proper  creation  is  impofiible  even  to  Omnipotence,  and 
that  to  the  production  of  any  thing  a material  is  not  lefs 
neerffary  than  an  efficient  caufe,  (fee  Metaphysics, 
n°2*4,  304.)  That  with  refpect  to  this  important  quef- 
tion,  Plato  agreed  with  his  prcdcceflbrs  and  content]*)** 
rarics,  appears  evident  to  us  from  the  whole  tenor  of  his 
Timtui.  We  agree  with  Dr  Enfield  § in  thinking,  that 
in  this  dialogue,  which  comprehends  his  whole  doctrine 
on  the  fubieCt  of  the  formation  of  the  univerfc,  matter 
is  fo  mamrcftly  fpoken  of  as  eternally  co-cxiftiog  with 
God,  that  this  plrt  of  his  doctrine  could  not  have  been 
miftaken  by  fo  many  learned  and  able  writers,  had  they 
not  been  feduccd  by  the  defire  of  cflabiiihing  a coinci- 
dence of  doftrinc  between  the  writing*  of  Plato  and 
Mofea.  It  is  certain  that  neither  Cicero  nor  Apu- 
leius  !(,  nor  Alcinous  f,  nor  even  the  later  commentator 
Chalcidius,  underflood  their  matter  in  any  other  fenfe 
than  as  admitting  two  primary  and  incorruptible  princi- 
ples, God  and  matter ; to  which  we  fhall  afterwards  fee 
reafon  to  add  a third,  namely  ideas.  The  paflages 
quoted  by  thofc  who  maintain  the  contrary  opinion  are 
by  no  means  fufficient  for  their  purpofe.  Plato,  it  is 
true,  in  his  Timseus,  calls  God  the  parent  xf  tlx  vniverfe% 
and  in  lut  Sophitta  fpcak*  of  him  as  “ forming  animate 
and  inanimate  beings,  which  did  not  before  exiil  but 
thefe  expr^iuons  do  not  nocefotrily  in, plv  that  this  off* 
fpring  of  Deity'  was  produced  from  nothing,  or  that  no 
pnor  matter  exifted  from  which  thefe  new  beings  were 
formed.  Through  the  whole  dialogue  of  the  T.  imwus, 
Plato  fuppofes  two  eternal  and  indepirdent  caufes  of  all 
things  ; one,  tliat  by  which  all  things  arc  made,  which 
is  God  ; the  other,  that  from  which  all  things  arc 


t 41  1 


P L A 


made,  which  is  matter. 

Vou  XV.  Part  J. 


He  diftingnifhes  between  God, 


matter,  and  the  univerfc,  and  fuppofes  the  ArchitcA  of  I’latonHm. 
the  world  to  have  formed  it  out  of  a mafs  of  pro-orittent  * 

matter.  Matter,  according  to  Plato,  is  an  eternal  and 
infinite  principle.  His  do&rine  on  this  head  it  thus  ex- 
plained by  Cicero  %.  “ Matter,  from  which  all  tilings  ■ 

are  produced  and  formed,  is  a fob  fiance  witliout  form  or1  ** c*  ** 
quafity,  but  capable  of  receiving  all  forms,  and  under- 
going every  kind  of  change  ; in  which,  however,  it 
never  fuffers  annihilation,  but  merely  a flotation  of  its 
parts,  which  are  in  their  nature  infinitely  divittklc,  and 
move  in  portions  of  fpacc  which  arc  alfo  infinitely  dfvi- 
fiblc.  When  that  principle  which  we  call  quality  is 
moved,  and  a&s  upon  matter,  it  undergoes  an  entire 
change,  and  tbofe  forms  are  produced,  from  which  ariJes 
the  diverfified  and  coherent  fyflem  of  the  univerfc. 'r 
This  doctrine  Plato  unfolds  at  large  in  his  Tinuetu,  and 
particularly  infills  upon  the  notion,  that  matter  has  ori- 
ginally no  form,  but  is  capable  of  receiving  any.  He 
calls  it  the  mother  and  receptacle  of  forms,  by  the  union 
of  which  with  matter  the  univerfe  becomes  perceptible  to 
the  fenfes ; and  maintains,  that  the  vittble  world  owes  it* 
forms  to  the  energy  of  the  divine  intcllc&ual  nature. 

Our  author  is  fupported  in  drawing  this  inference  by 
the  tettimony  of  Diogenes  Laertius,  who  purely  un- 
derttood  the  language  and  dogmas  of  Plato  better  than 
the  mott  accumplifhcd  modern  fcholar  can  pretend  to  dot 
yet  a learned  writer  J has  lately  exprefled  great  furprife  | JV  Ogil. 
that  any  one  fhould  confider  matter  as  having  been,  in 
Plato’s  opinion,  uncreated  ; and  he  boldly  affirms,  that 
Laertius,  inftead  of  aflerting  dial  fpirit  and  matter 
were  the  principles  of  all  things,  ought  to  have  fa  id  that 
God  alone,  in  Plato’s  eftimation,  was  their  original.—* 

To  prove  this,  he  gives  from  the  Timscug  a quotation, 
in  which  the  founder  of  the  Academy  declare*  that  God 
framed  heaven  and  earth,  and  the  inferior  deities;  and  that 
as  he  f Jhi>.n"  , fo  he  pervade*  aU  nature.  He  ob fences,  that 
Cicero  denominates  the  god  of  Plato  the  mater,  and  the 
god  of  Ariftotlc  only  the/8«vcwc,  of  the  world.  And,  to 
fatisfy  thofe  who  may  demand  a particular  proof  of  Pla- 
to’s having  taught  a real  creation,  he  affirms  that  his 
writings  abound  with  declarations  on  the  fubje&,  of 
which  the  meaning  cannot  be  mifapprehended.  “ With  'Tbedogy  if 
this  purpofe  (lays  he)  Plato  denominates  at  one  time  the 
principtcsorfubttar.ee  of  all  things,  **'»o**  * 
the  productions  of  the  efficient  Deity,  and  at  others  en- 
ter* more  particularly  into  the  queftion.  Thus,  he  ob- 
ferves,  that  many  perfon*  are  ignorant  of  the  nature  add 
power  of  mind  or  intellect,  4 is  having  exllled  at  the 
beginning,  antecedent  to  all  bodieu.’  Of  this  mind,  he 
obferves,  that  it  is  without  exception  «r*,  i,f 

all  things  the  mot1  onci-nr ; and  he  fubjoius,  in  order  to 
remove  all  doubt  of  his  purpofe,  that  it  is  alfo  *fx* 

■itanvc,  the  taufr  or  principle  nf  motion.” 

With  all  poffible  refpett  for  Dr  Ogil  vie,  of  whole 
piety  and  erudition  we  are  thoroughly  convinced,  wv 
mutt  take  the  liberty  to  fay,  that  to  us  the  declarations 
of  Plato  on  this  fubjeCt  appear  much  left  precifc  and 
explicit  than  they  appear  to  Him  ; and  that  the  inference 
which  he  would  draw  from  the  words  of  Cicero  feems 
not  to  flow  ncccflarily  from  the  fenfe  of  thofc  words. 

That  Plato  believed  God  to  have  framed  the  heaven  and 
the  earth,  and  to  have  fajh  nned  all  nature,  is  a pofltion 
which,  as  for  as  wc  know,  has  never  been  controverted ; 
but  between  framing  or  JaJhion'mg  the  chaos  or  «**» 
and  calling  the  uniwcrle  into  cxiftcncc  from  non- 
F entity. 
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M-tnrTm,  entity,  there  it  an  infinite  and  an  chvious  difference. 

^ -1  * The  diftiu&ion  made  hy  Cicero  between  the  God  of 
Plato  and  the  God  of  Ariftotl  -f  a jail  diftinclioit,  but 
it  will  not  bear  the  fuperllr  rtture*  which  the  learned 
Doctor  builds  upon  it.  Aiidoil1  tanir.uiiicd  the  eter- 
nity of  the  world  in  its  prefer  t form.  Plato  certainly 
taught  tlir.t  the  firft  matter  oral  in  time  reduced  from  a 
chaotic  date  into by  the  power  of  the  Dcmiurgus; 
but  wc  have  fecn  nothing  in  his  writings  which  expli- 
citly declares  hi*  belief  that  the  Jirfl  matter  was  itfolf 
tre  >'  d 

The  learned  Cudworth,  who  wifhed,  like  Df  Ogiivic, 
to  find  a coincidence  of  doArine  between  the  theology 
of  1*1  n*o  and  that  of  the  Gofpel,  drained  all  his  facul- 
ties to  prove  that  his  favourite  philofopher  taught  a 
proper  creation  ; but  he  laboured  in  vain.  He  gives  a 
m. ether  of  quotations  in  funport  of  his  pofition  ; of 
which  we  {hall  here  infert  oniy  thofc  two  upon  wliich 
Dr  Ogiivic  ftenis  to  lay  the  greateft  ftrefs.  Plato,  fays 
the  author  of  the  Intellectual  Syflcm,  calls  the  one 
Got!  (a)  >«»  i*f«»**  rfl  kci  full  r*  i*  n, 

i*  »•  «’*?•. **r  y t «t«. im  — fft  that  malt t 

earth,  ami  her nvn,  and  the  gods,  and  doth  a/!  things  both 
in  heaven,  ooi  Ml,  and  under  the  earth  And,  again, 
M he  by  whofe  efficiency  the  things  of  the  world  («r  ;e» 

• j-niJ-,  if'f'C'  6v»  «»7a)  *ut re  afterwards  made  when  thy 
* $?*'/*,  nve-e  not  before*.**  Both^  Cudworth  and  Ogiivic  think 
t‘  *68,  this  lad  fentenCe  an  explicit  declaration  of  Plato’s  belief 
in  tlic  creative  power  of  God:  but  that  they  are  mif- 
t.ikcn  Ins  liecn  evinced  by  Mofheim  with  a force  of  ar- 
gument which  wif!  admit  of  no  reply.  In  that  part  of  the 
fnphjl  from  which  the  quotation  is  taken,  Plato  confdcrs 
the  '«  «a.»  -*  .**••*  , of  which  he  is  treating,  as  belong- 
ing both  to  God  and  to  man  ; and  lie  defines  it  in  gene- 
ral to  be  41  a certain  power  which  is  the  caufe  that  things 
may  afterwards  be  which  were  not  before.”  Cud  worth 
uiloei  to  confine  this  delinilipn  to  the  divine  power ; 
and  adds  from  himfclf  to  the  text  which  he  quotes  the 
following  words,  which  are  not  in  Plato,  or  from  an 

ANTECEDENT  NON-EXISTENCE  BROUGHT  FORTH  INTO 

eking  ! That  the  incomparable  author  intended  to 
deceive  his  reader,  we  arc  far  from  imagining  : his  xeal 
for  Platonifm  had  deceived  himfclf.  Plato’s  definition 
a XliJ.b  comprehends  the  * « '*•■*  f as  well  of  man  as  of 

•i  Cud.  God  ; and  therefore  cannot  infer  a creative  power  any- 
SlJt.  Jmtfi.  v/herc,  unlefs  the  father  of  the  academy  was  fo  very 
abfirrd  as  to  fuppofc  human  artifts  the  creators  of  thole 
machines  which  they  have  invented  and  made  ! Molhcim 
thinks  that  Cudworth  was  milled  by  too  implicit  a 
confidence  in  Fic  nus ; and  it  is  not  isnpoffibtc  that 
Dr  Ogiivic  may  have  been  fwayed  by  the  authority, 
great  indeed,  of  the  author  of  the  Intellectual  Syftem. 

rHiat  intelleft  cxifted  antecedent  to  all  bodies  is  in- 
deed a Platonic  dogma,  from  which  Dr  Ogiivic,  after 
Cudworth,  wiihes  to  infer  that  the  dodbine  of  the  crea- 


tion was  taught  in  the  academy ; but  Dr  OgiMe  knows, Plst'w’fnt 
and  no  man  knew  better  than  Cudworth,  that  Plato,  J 

with  every  other  Greek  philofopher,  diftir.guifhed  be- 
tween I'At  and  matters  and  that  though  he  held  the 
priority  of  intdkd  to  the  former,  it  by  no  means, fol- 
lows that  he  believed  it  to  have  cxifted  antecedent  to 
the  latter.  That  lie  believed  m/rd,  or  rather  foul  (for' 
he  diftinguifhes  between  the  two),  to  be  the  caufe  or 
principle  of  motion,  cannot  be  denied ; but  wc  are  not 
therefore  authorifed  to  conclude  that  he  like  wife  be- 
lieved it  to \k  the  caufe  of  the  cxiftcncc  of  matter.  That 
he  believed  mind  to  be  the  moft  ancient  of  ill  things', 
taking  the  word  things  in  the  moft  nhfolnfe  fenfe,  can- 
not be  true,  fince.by  Dr  Ogilvie’s  own  acknowledgment 
he  held  the  exiftcncc  and  eternity  of  uleat,  not  to  add 
that  he  believed  T"  or  *'•?•»* — the  firft  hypoftafis  in 
his  trinity,  to  be  fuperlor  to  mind  and  pnor  to  itj 
though  not  in  time,  yet  in  the  order  of  nature.  When 
therefore  he  calls  mind  the  moft  ancient  of  ull  things,  he 
mull  be  fuppofed  to  mean  only  that  it  is  more  ancient 
than  all  bodies  and  inferior  fouls.  It  is  no  reflection  on 
the  character  of  Plato  that  he  could  not,  by  the  efforts 
of  his  own  reafon,  acquire  any  notion  of  a proper  crea- 
tion ; fince  we,  who  hast  the  advantage  of  his  writings, 
and  of  writings  infinitely  more  valuable,  to  iuftruft  it;, 
find  it  extremely  difficult,  if  not  impolfiblc,  to  conceive 
how  any  thing  can  begin  to  be.  We  believe  the  fuel 
on  the  authority  of  revelation  ; but  fhould  certainly  have 
never  agitated  inch  a queftion,  had  it  not  been  ilaud  to 
us  by  writers  infpircd  with  celdlutl  wifdorrt. 

In  the  Platonic  cofmogonv  we  cannot  therefore  doubt 
but  that  the  eternity  of  the  was  taken  for 

granted.  Whether  it  was  an  eternal  and  neceffary  ema- 
nation from  an  eternal  mii'<v  a not  perhaps  quite  fo  evi- 
dent, though  our  own  opinion  is,  that  it  was  believed 
to  be  felf-exiftcnt.  But  be  this  as  it  may,  which  is  not 
worth  difputing,  one  thing  is  certain,  that  Plato  did 
not  believe  it  to  have  a fingle  form  or  quality  wliich  k 
did  not  receive  cither  from  the  Demiurpst  or  the  Pfyche 
— the  fccond  or  third  perfon  of  his  trinity.  Except 
Arillotle,  all  the  Greek  philofophers,  who  were  not 
tr.atcrialifts,  held  marly  the  lame  opinions  rcfpe&ing  the 
Origin  of  the  world  ; fo  that  in  examining  their  fylfeins 
we  Hull  be  greatly  milled  if  we  undcrlfand  the  terms 
incorporeal  and  infmatetiaf as  at  all  fyuonymou*.  It  was 
alfo  a do&rine  of  Plato,  that  there  is  in  matter  a nccefi- 
fary  but  blind  and  refractory  force ; and  that  hence 
arife*  a propenfity  in  matter  to  difordcr  and  deformity, 
which  is  the  caufe  of  all  the  impcrfe&um  which  appears 
in  the  works  of  God,  and  the  origin  of  evil.  On  this 
fubjeft  Plato  writes  with  wonderful  ubfeurity : but,  as 
fir  as  wc  arc  able  to  trace  his  conceptions,  he  appears  to 
have  thought,  that  matter,  from  its  nature,  refills  the 
will  of  the  Supreme  Artificer,  fo  that  he  cannot  per-  , 
fc&ly  execute  his  ddiges  j and  that  this  is  the  caufe  of 

the 


(a)  Mofhrim  affirms  that  this  quotation  is  nowhere  to  be  found  in  the  writings  of  Plato.  He  tlicrcfoie  at 
firft  fufpefted  that  the  learned  author,  in  looking  haftily  over  Plato’s  loth  book  lie  Lt gibus,  had  transfirred  to 
God  what  is  there  faid  of  the  an  ma  mundi,  leading  by  its  own  motions  every  thing  in  the  heaven,  the  earth,  and 
the  fea,  and  that  he  had  added  fomething  of  his  own.  He  dropped  that  opinion,  however,  when  he  found 
Plato,  in  the  icth  book  of  his  Republic,  declaring  it  to  be  as  **  cafy  for  God  to  produce  the  fun,  moon,  ftars, 
and  earth,  &c.  from  himfclf,  ns  it  is  for  us  to  produce  the  image  of  ourfclvts,  and  whatever  clfe  we  plcafe,  only 
by  interpofmg  a lookiag-glafs.”  In  all  this  power,  however,  there  is  nothing  fimilar  to  that  of  creation. 
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»fa i tKe  mixture  ef  good  and  cvd  r lu'ch  Is  found  In  the 

material  world. 

Plato,  however,  was  no  materialift.  He  taught, 
that  there  is  an  intelligent  caufc,  which  is  the  origin  of 
nil  fpintmi  being,  and  the  former  of  the  material  world. 
The  rftturc  of  this  great  being  he  pronounced  it  difficult 
to  difeover,  and  when  discovered  impofliblc  to  divulge. 
The  cxiitcnc*  of  God  he  inferred  from  the  marks  of  in- 
telligence, which  appear  in  the  form  and  arrangement  of 
bodies  in  live  vifiblc  world : and  from  the  unity  of  the 
material  fyilem  he  concluded,  that  the  mind  by  which 
it  was  fetmed  mull  be  one.  God,  according  to  Plato, 
is  tlu:  fupreme  intelligence,  incorporeal,  without  be- 
ginning, end,  or  change,  and  capable  of  being  percei- 
ved only  by  the  mibd.  He  certainly  dittinguifticd  the 
Deity  not  only  from  body,  and  whatever  Las  corporeal 
qualities,  but  from  matter  i tie  If,  from  which  all  things 
•*  aie  made.  He  alto  afcribtd  to  him  all  thole  qualities 
which  modern  philosophers  aicrilre  to  immaterial  ful>- 
, Aance ; and  conceived  him  to  be  in  h«  nature  fimple, 

uncircumicribcd  in  (pace,  the  author  of  all  regulated 
motion,  and,  in  fine,  poflfcffid  of  intelligence  in  lire 
high  r ft  perfection. 

His  notion*  of  God  are  indeed  exceedingly  refined, 
and  fuch  as  it  is  difficult  to  fuppofe  tliat  be  could  ever 
have  acquired  but  from  fotpc  obfeure  remains  of  prime- 
val tradition,  gleaned  perhaps  from  the  piidLof  Egypt 
or  from  the  philofophcrs  of  the  Fall.  In  the  Divine 
Nature  lie  certainly  believed  that  there  are  two,  and 
probably  that  there  arc  three,  hjpo'feft*,  whom  lie  called 
t*  and  '*  and  The  firft  he  conlidered 

ns  fclf-exidcnt,  and  elevated  far  above  all  mind  and  all 
knowledge  *;  calling  him,  by  way  of  eminence,  the  ietng, 
or  the  one.  The  only  attribute  which  he  acknowledged 
in  this  perfon  was  goodnds  i and  therefore  he  deque  al- 
ly dylcs  him  »•  *<-*•'  ■— fZv  g***/,  or  rjjenital  goodne ft. 
The  Jecond  he  confidered  as  mind,  the  wifdom  or  rtafen 
of  the  firft,  and  the  muter  oj  the  world j and  therefore 
he  dyles  him  »*»,r/  and  The  third 

lie  always  fpcaks  of  as  the  foul  of  tin  World  j and  hence 
calls  him  or  «»?m» »•  He  taught  tliat 

the  /none/  is  a ncotflary  emanation  from  the  firfi,  and 
the  third  t rum  the  JnonJ,  or  perhaps  front  the  jujl  and 
Jecond. 

Some  have  indeed  pretended,  th^t  the  Trinity,  which 
is  commonly  called  P/aionU,  was  a fiction  of  the  later 
Platqpiils,  unknown  to  the  founder  of  the  fchool : but 
any  perfon  who  Ihall  take  the  trouble  to  lludy  the  wri- 
tings of  Plato,  will  find  abundant  evidence  tliat  he  really 
•aflerted  a triad  of  divine  hypoftafea,  oil  concerned  iu  lixe 
formation  and  government  of  the  world.  Thus  in  his 
10th  book  of  Law*,  where  he  undertakes  to  prove  the 
cxiftcoce  of  a Deity  in  oppnirtion  to  atheifb,  he  afcends 
no  higher  in  the  demon!!  ration  than  to  the  •*•*»>'  or  mun- 
dane loul,  which  he lield  tube  lire- immediate  and  proper 
caufc  of  all  the  motion  that  is  in  the  world.  But  in 
■other  parts  of  his  writings  he  frequently  afferts,  as  fu- 
;perior  to  the  felf-moving  principle,  an  immoveable 
or  istdltd,  which  was  properly  the  dnmurgut  or  fra- 
•mcr  of  the  world ; and  above  this  hyfojlajit  one  mult 


ftraplc  and  abfulutply  perfect  being,  who  is  confidered  in  PUtanifa, 
his  Thtxdoyy  as  ’**  tire  origin jl  eUtty , ill  contradi-  - » 

(tiociion  from  the  others,  who  arc  only  <«  *<»•■■.  ’iTicfe 
doctrines  are  to  be  gathered  from  his  works  at  large, 
particularly  from  the  7 m**h  P bile  but,  Sophifa,  and  E- 
pimmtf : but  there  is  a paflage  iu  his  fecond  epifUe  to 
Dionyfiiw,  apparently  writteu  in  anfwcr  to  a letter  in 
which  that  monarch  had  required  him  to  give  a more 
explicit  account  than  he  had  formerly  done  of  the  na- 
ture of  God,  in  which  the  doftrinc  of  a Trinity  fee  mi 
to  be  directly  aflerted.  “ After  having  fin’d  that  be 
meant  to  wrap  up  his  meaning  in  fuch  obfeurity,  as 
that  an  adept  only  fliould  fully  comprehend  it,  he  adds 
expreffions  to  the  follow  iflg  import : * The  Lord  of 
Nature  is  furrounded  on  all  fidcs  by  his  works:  what- 
ever is,  exifL  by  his  permiffion  : he  is  the  fountain  and 
Lurce  uf  excellence  : around  the  fecond  perfon  are  pla- 
ced things  of  the  fecond  order ; and  around  the  third 
thofe  of  the  third  degree  ( b).”  Of  this  obfeure  paflage 
a very  (atiifa&ory  explanation  is  given  in  Dr  Ogilvie's 
Theology  of  Plate,  to  which  the  narrow  limits  prescribed 
to  fuch  articles  as  this  compel  us  to  refer  the  leader. 

We  ihall  only  fay,  tliat  |he  account  which  we  have  given 
of  the  Platonic  Trinity  is  ably  fupported  by  the  D-uctar. 

In  treating  of  the  eternal  emanation  of  the  fecond 
and  third  Hypoftafea  from  the  firit,  die  philofophcrs  of 
the  academy  compare  them  to  light  ami  heat  proceed- 
ing from  the  fun.  Plato  hirnfclf,  as  quoted  by  Dr  Cud- 
worth,  ill  uft  rates  his  doctrine  by  the  fame  companion. 

For  “ r *>*-'»■  or  the  firft  hypoftafi*,  is  in  tl»c  intellec- 
tual world  the  fame  (he  fays)  to  intellect  and  intellk 
gibles  that  the  fun  is  in  the  corporeal  world  to  viiion 
and  vifiblc* ; for  as  the  fun  is  not  viiion  itfclf  but  the 
caufc  of  viiion,  and  as  that  light  by  which  we  fee  is 
not  the  fun  hut  only  a tiling  like  the  fun ; fo  neither  is 
the  Supreme  or  Higheft  Good  properly  knowledge, 
but  the  caufc  of  knowledge ; nor  is  inteDe&,  confide,  ed 
as  fuch,  the  bell  and  moll  perfect  being,  but  only  a bc- 
ing  having  the  furrn  of  perfection.”  Again,  “ as  the 
fun  caufc*  other  things  not  only  to  become  vifiblc  but 
alio  to  be  generated ; fo  the  Supreme  Good  gives  to 
things  not  only  their  capability  of  being  known,  but 
alfo  their  very  ©fences  by  which  they  fubfill ; for  this 
fountain  of  the  Deity,  this  higheft  good,  is  not  itfclf 
properly  eflence,  but  above  cfencc,  tianfeending  it  in  re- 
ipeet  both  of  dignity  and  of  power/* 

The  refembbuvee  which  this  trinity  of  Plato  bears  to 
.that  revealed  in  the  gofpcl  muil  he  observed  by  every 
attentive  reader ; but  the  two  dodlrincs  are  likewifc  in 
fornc  ixfpecls  exceedingly  diffimilar.  The  third  hypo- 
ftafis  in  the  Platupic  fyftcm  appears  in  no  point  of  view 
co-ordinate  w ith  the  firft  or  fecond.  Indeed  the  firft  is 
elevated  far  above  the  fecond,  and  the  third  funk  ft  ill 
farther  Ixmeath  it,  being  confidered  as  a mere  foul  im- 
incrftd  iu  matter,  and  forming  with  the  corporeal  world, 
to  which  it  is  united,  one  compound  animal.  Nay,  it 
docs  not  appear  perfectly  clear,  that  Plato  confidered  his 
rtv  itrtu*  an  a pure  (pint,  or  as  having  fubiifted 
from  eternity  at  a diilinft  Hypojlofn.  “ This  governing 
fpirit,  uf  whom  the  earth,  properly  fo  called,  is  the 
F 2 ^ body, 


(*)“  n<»i  tin  ,Wnr«.  tratr’tn,  rmi  Exiffi«  iru  so/to. 

~+m,  if. rot  Ml ft  rm.'TfirtP  0AC t.  p.  liOy. 
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FUtoirfai.  body,  ccmfiflcd,  according  to  our  author's  philofophy, 
u— * v— — of  the  fame  and  the  other ; that  is,  of  the  firil  matter, 
and  of  pure  intelligence,  framed  to  a&unte  the  machi- 
nery of  nattrre.  fI'hc  Supreme  Being  placed  him  in  the 
middle  of  the  earth  ; which,  in  the  vivid  idea  of  Plato, 
feemed  itfelf  to  live,  in  confequence  of  an  influence  that 
wa s felt  in  every  part  of  it.  From  this  feat  his  power 
is  reprefrnted  as  being  extended  on  all  Tides  to  the  ut- 
moft  limit  of  the  heavens ; conferring  life,  and  prefer- 
ring harmony  in  the  various  and  complicated  parts  of 
the  univerfe.  Upon  this  being  God  is  fold  to  have 
looked  with  peculiar  complacency  after  having  formed 
him  as  an  image  of  himfclf,  and  to  have  given  beauty 
and  perfect  proportion  to  the  manlion  which  he  was 
dcflincd  to  occupy.  According  to  the  doctrine  of  Ti- 
mzuti  the  Supreme  Being  ftruck  out  from  this  original 
mind  innumerable  fpirits  of  inferior  order,  endowed  with 
principles  of  rcafon  ; and  he  committed  to  divinities  of 
fecondury  rank  the  talk  of  inveiling  thefe  in  material 
forms,  and  of  difpcrflng  them  ns  inhabitants  of  the  fun, 
moon,  and  other  cclcdul  bodies.  He  taught  alfo,  that 
at  death  the  human  foul  is  reunited  to  the  ‘■•'■x*  **■  *•’*» 
hfv,  as  to  the  fource  from  which  it  originally  came.” 
Such  is  the  third  perfon  of  the  Platonic  triad, 
as  we  find  his  nature  and  attributes  very  accurately 
dated  by  l>r  Ogilvic ; and  the  Chriflian  philofophcr, 
who  has  no  particular  fyftcm  to  fupport,  will  not  re- 
quire another  proof  that  the  triad  of  Plato  differs 
exceedingly  from  the  Trinity  of  the  Scriptures.  Indeed  ' 
the  third  hypodaiis  in  this  triad  lias  fo  much  the  appear* 
ancc  of  all  that  the  ancients  could  mean  by  that  which 
we  call  a creature,  that  the  learned  Cudworth,  who  wifh- 
cd,  il  is  difficult  to  conceive  for  what  rcafon,  to  find  the 
fublimed  myftcry  of  the  Cliridian  faith  explicitly  taught 
in  the  writings  of  a pagan  philofophcr,  was  forced  to 
fuppofe  that  Plato*  held  a double  •I'***  or  foul,  one 
•y ov/410*  incorporated  with  the  material  world,  and  the 
other  or  fubramtsndane , which  is  not  the  foul 

but  the  governor  of  the  univerfe.  We  call  this  a mere 
hypothecs ; for  though  the  author  difplays  vad  erudi- 
tion, and  adduces  many  quotations  in  which  this  double 
ff/ycke  is  plainly  mentioned,  yet  all  thofc  quotations  are 
tr-.ken  from  Platomds  who  lived  after  the  propagation  of 
the  gofpcl,  and  who,  calling  themfdves  eccleBit,  freely 
dole  from  every  fed  fuch  dogmas  as  they  could  incor- 
porate with  their  own  fydem,  and  then  attributed  thofc 
dogmas  to  their  madcr.  In  the  writings  of  Plato  him- 
fclf, there  is  not  fo  much  as  an  allufion  to  this  ftipraraun- 
• dane  pfytht*  ; and  it  is  for  this  rcafon  (the  of 

(/  Cud  which  he  treats  being  fo  very  inferior  to  the 

had  and  « •* »)  that  we  have  expretfed  with  hefitation  his 
c.  4 J »<►  bjclitT  of  •hte  hypodafes  in  the  divine  nature.  Yet  that 
’ he  did  admit  fo  many,  heir  s more  than  probable  both 
from  the  paflage  illudrated  by  Dr  Ogilvie  and  from  the 
attempt  of  Plotinus,  one  of  his  followers,  to  demon- 
ftuitc  that  the  number  can  be  neither  greater  nor  left. 
That  his  do&rinc  on  this  fubjed  fhould  be  inaccurate 
and  erroneous,  can  excite  no  wonder ; whilft  it  mud  be 
confefled  to  have  fuch  a refemblance  to  the  truth,  and 
to  be  fo  incapable  of  being  proved  by  reafoning  from  ef- 
feds  to  caufes,  that  we  could  not  doubt  of  nis  having 
inherited  it  by  tradition,  even  though  we  had  not  com- 
plete evidence  that  fomething  very  dmilar  to  it  was 
taught  long  before  him,  not  only  by  Pythagoras  and 
Parmenides,  but  by  the  philofopher*  of  the  eaft. 


We  have  fiud  that  the  Dcmiurgui  was  the  maker  of  Plaiocifm. 
the  world  from  the  firll  matter  which  had  cxillcd  from  ' '* 
eternity ; but  in  Plato’s  cofmogony  there  is  another 
principle,  more  myfterious,  if  poffible,  than  any  thing 
which  we  have  yet  ment’ined.  This  is  his  intellectual 
fydem  of  ideas,  which  it  is  not  eafy  to  colled  from  his 
writings,  whether  he  confidcrvd  as  independent  cxiflenccs, 
or  only  as  archetypal  formt,  which  lad  fubtiiled  from 
eternity  in  the  or  divine  intellect.  On  this  fub- 
jed  he  writes  with  fuch  exceeding  obfeurity,  that  men 
of  the  firll  fetninence,  both  among  the  ancients  and  the 
moderns,  have  differed  about  his  real  meaning.  Some 
have  fuppofed,  that  by  ideas  he  meant  real  beings  1‘ub- 
fifting  from  eternity,  independent  of  aH  minds,  and  fc- 
paratc  from  atl  matter  ; and  that  of  thefe  ideas  he  con- 
ceived fome  to  be  living  and  others  to  be  without  life. 

In  this  manner  his  doctrine  is  interpreted  by  Ttrtul- 
Iian#  among  the  ancients,  and  by  the  celebrated  Bruck-  « Ut.  & 
erf  among  the  moderns;  and  not  by  them  only,  but 
by  many  others  equally  learned,  candid,  and  acute,  Cud-^fyk*’*^ 
worth,  on  the  other  hand,  with  his  annotator  Mofheim, 
contend,  that  by  His  ideal  world  Plato  meant  nothing 
more  than  that  there  exilled  from  eternity  in  tl^ 
or  mind  of  God  a notion  or  conception  of  every  thing 
which  was  in  time  to  be  made.  This  is  certainly 
much  more  probable  in  itfelf,  than  that  a man  of  enlar- 
ged undcritanding  fhould  have  fuppofed,  that  there  are 
lo  mew  here  in  extramundanc  fpace  real  living  incorporeal 
beings  eating  and  drinking,  which  are  the  idea*  of  all 
the  animals  which  ever  have  been  or  ever  will  be  eating 
and  drinking  in  this  world.  Yet  Mofheim  candidly  ac- 
knowledges, that  if  the  controvcrfy  were  to  be  decided 
by  the  votes  of  the  learned,  he  is  doubtful*  whether  it 
would  be  given  for  or  again Jl  him  ; and  Cudworth, 
though  he  pleads  the  caufe  of  his  mailer  with  much  in- 
genuity, owns,  that  on  this  fubjedl  his  language  cannot 
be  vindicated.  This  indeed  is  moft  true ; for  Plato 
contends,  that  his  ideas  arc  not  only  the  obje&t  of 
fcience,  but  alfo  the  proper  or  phyfical  caufes  of  tail 
things  here  below ; that  the  idea  of  iimilitude  is  the 
caufe  of  the  refemblance  between  two  globes ; and  the 
idea  of  diilimilitude  the  caufe  that  a globe  docs  not  re- 
fcmble  a pyramid ; he  likewife  call*  them  wwf,  eflenert 
or  fvbflancet,  and  many  of  his  followers  have  pronounced 
them  to  be  animals . 

Thefe  wonderful  cxprcflkms  incline  us  to  adopt  with 
fome  Hefitation  the  opinion  dated  by  Dr  Enfield.  This 
hiflorian  of  philofophy  having  obferred,  that  fome  of 
the  admirers  of  Plato  Contend,  that  by  ideas  c .rifting  in 
the  rcafon  of  God,  nothing  more  is  meant  than  concep- 
tions formed  in  the  Divine  mind,  controverts  this  opk* 
nion  with  much  efied.  44  By  ideas,  Plato  (foyshe)  ap- 
pears to  have  meant  fomething  much  more  myllerious  5 
namely,  patterns  or  archetypes  fubfiiling  by  themfelves, 
as  real  beings,  in  the  Divine  rcafon,  as  in  their 

original  and  eternal  region,  and  ifTuing  thence  to  give 
form  to  fenfiblc  things,  and  to  become  obje&s  of  con- 
templation and  fcience  to  rational  beings.  It  is  the 
do&rine  of  the  Timzus,  that  * ylepot  -*  *-»  *,  tfi*  rea- 
(on  of  God,  comprehends  exemplars  of  all  things,  and 
that  this  rcafon  is  one  of  the  primary  caufes  of  tilings. 

Plutarch  fays,  that  Plato  fuppofes  three  principles,  God, 
blatter,  and  Idea.  Judin  Martyr,  Pfeudo-Origen,  and 
others,  afiert  the  fame  thing. 

” That  this  is  the  true  Platonic  doilrinc  of  ideas  wdi 

8 appear 
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Yfctortifm.  appear  probable,  if  we  attend  to  the  manner  in  which 
•V  Plato  framed  his  fyftcm  of  opinions  concerning  the  ori- 
gin of  things.  * Having  been  from  his  Youth  (fay*  A- 
riilotle)  conversant  with  Cratylus,  a difciple  of  Hera- 
clitus, and  inftru&cd  in  the  doctrine  of  that  fetkoo),  that 
all  fenfihle  things  are  variable,  and  cannot  be  proper  ob- 
jects of  fcicnce,  he  rcafouably  concluded,  that  if  there 
be  any  fuch  thing  as  fcicnce,  there  mufl  exift,  befides 
fenfihle  objefts,  certain  permanent  natures,  perceptible 
only  by  the  intellect.'  Such  natures,  divine  in  their 
origin,  and  eternal  and  immutable  in  their  exigence,  he 
admitted  into  his  lyftem,  and  called  them  ide<u%  Vifiblc 
things  were  regarded  by  Plato  as  fleeting  (hades,  and 
ideas  as  the  only  permanent  fubtlanct*.  Thefe  he  con- 
ceived to  be  the  proper  objects  of  fcicnce  to  a mind 
railed  by  diviric  contemplation  above  the  perpetually 
varying  ice  net  of  the  material  world/' 

It  was  a fundamental  do&rinc  in  the  fyftcm  of  Plato, 
that  the  Deity  formed  the  material  world  after  a perfect 
model,  confiding  of  thofc  ideas  which  had  eternally  fub- 
fifted  in  his  own  rcafon  ; and  yet,  with  Come  appearance' 
of  contradi<fh"on,  he  calls  this  model  “ /r/^exiftent,  indi- 
vifible,  and  eternally  generated.”  Kay,  he  talks  of  it  as 
being  intelligent  as  well  as  eternal,  and  wholly  different 
from  the  tranfcripU,  which  are  fubje&cd  to  our  infpec- 
tion.  There  is  lo  much  myftcry,  confufion,  and  appa- 
rent abfurdity,  in  the  whole  of  this  fyftcm,  as  it  has 
come  down  to  us,  that  we  mult  fuppofc  the  friends  of 
Plato  to  have  been  intruded  with  a key  to  his  efoteric 
doctrines,  which  ha*  long  been  loft,  otherwise  it  would 
be  difficult  to  conceive  how  that  philofopher  could  have 
had  fo  many  admirers. 

With  almoft  every  ancient  thrift  of  Greece  the  foun- 
der of  the  academy  believed  in  an  order  of  beings  called 
damons,  which  were-  fuperior  to  the  fouls  of  men,  and 
ft  ruck  off  by  the  Demiurgus  from  the  foul  of  the  world* 
Of  thefe  the  reader  will  find  fomc  account  clfcwhcrc : 
(See  Daemon  and  Polytheism).  Wc  mention  them 
at  undent  bccaufe  they  make  an  important  appearance 
in  Plato’s  fyftcm  of  phyfics,  which  was  built  upon  them 
and  upon  the  do&rinc  which  has  been  (latcd  concerning 
God,  matter,  and  ideas.  He  taught,  that  the  vifiblc 
world  was  formed  by  the  Supreme  Architect,  uniting 
eternal  and  immutable  ideas  to  the  firit  matter;  that  the 
univerfe  id  one  animated  being*,  including  within  its 
limits  all  animated  natures;  that,  in  the  formation  of 
the  vifiblc  and  tangible  world,  fire  and  earth  were  firil 
formed,  and  were  afterwards  united  by  means  of  air  and 
water;  that  from  pcrfc&  parts  one  perfect  whole  was 
produced,  of  a fphcrical  figure,  as  molt  beautiful  in  it- 
fd£  and  bell  fuited  to  contain  all  other  figures  f;  that 
the  elementary  parts  of  the  world  arc  of  regular  geome- 
trical forms,  the  particles  of  earth  being  cubical,  thofe 
of  fire  pyramidical,  thofe  of  air  in  the  form  of  an  c£to- 
hedron,  and  thofe  of  water  in  that  of  an  icofohedron ; 
that  thefe  arc  adjufted  in  number,  meafurr,  and  power, 
in  perfect  conformity  to  the  geometrical  laws  of  pro- 
portion ; that  the  foul  which  pervades  this  fphcrc  is  the 
caufe  of  its  revolution  round  its  centre  ; and,  laftly,  that 
the  world  will  remain  for  ever,  but  that  by'  the  action 
of  its  animating  principle,  it  accomplices  certain  pe- 
riods, within  which  every  thing  returns  to  its  ancient 
place  and  ftatc.  This  periodical  revolution  of  nature  is 
called  tire  Platonic  or  great  year . See  the  preceding 
article. 
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The  metaphyfical  do&rines  of  Plato,  which  treat  of  PtaiacEfa. 
the  human  foul,  and  the  principles  of  his  fyftem  of  — y— ^ 
ethics,  have  been  detailed  in  other  articles  (See  Meta- 
physics, Part  III.  chap.  iv. ; and  Moral  Phdofophy^ 
n*6.):  but  it  is  worthy  of  obfervation  in  this  place, 
that,  preparatory  to  the  tludy  of  all  philofophy,  he  re- 
quired from  his  difciplcs  a knowledge  of  the  elements  of 
mathematics.  In  his  Republic,  he  makes  G hue  us, 
one  of  the  fpcakers,  recommend  them  for  their  ufcful- 
nefs  in  human  life.  “ Arithmetic  for  accounts  and  di- 
ftributions ; geometry  for  incampments  and  menfura- 
tions  ; mufic  for  folcmn  fcftivals  in  honour  of  the  gods  ; 
and  aftronomy  for  agriculture,  for  navigation,  and  the 
like.  Socrates,  on  his  part,  denies  not  the  truth  of  all 
this,  but  ftill  infimntes  that  they  were  capable  of  an- 
fweriag  an  end  more  lublimc.  ‘ You  are  pleafant  (fays 
he)  in  your  feetning  to  fear  the  multitude,  left  you 
(hould  be  thought  to  enjoin  certain  fcienccs  that  arc 
ufelcfs.  *Tis  indeed  no  contemptible  matter,  though  a 
dilficult  one,  to  believe,  that  through  thefe  particular 
fcicnce*  the  foul  ha»-a»  organ  purified  and  enlightened, 
which  is  deftroyed  and  blinded  by  ftudies  of  other  kinds; 
an  organ  better  worth  laving  than  a thoufand  eyes,  in 
as  much  as  truth  Incomes,  vifible  through  this  a Ions.” 

“ Concerning  policy,  Plato  has  written  at  large  in  hi» 

Republic  and  in  his  Dialogue  on  I*aw$.  He  was  fo 
much  enamoured  with  his  own  conception*  on  this  fub- 
jeft,  that  it  was  chiefly  the  hope  of  having  an  oppor- 
tunity to  rcalife  his  plan  of  a republic  which  induced 
him  to  vifit  the  court  of  Dionyfius.  But  they  who  arc 
converfant  with  mankind,  and  capable  of  calmly  invefti- 
gating  the  fprings  of  human  a&ions,  will  cafily  perceive 
that  his  projects  were  chimerical,  and  could  only  have 
originated  in  a mir.d  replete  with  phikffophical  enthu- 
fialrn.  Of -this  nothing  can  be  a dearer  proof  than  the 
defign  of  admitting  in  his  republic  a community  of  wo- 
men, in  order  to  give  rcafon  an  entire  controul  over  dc- 
firc.  The  main  objcll  of  his  political  inftitutions  ap- 
pears to  have  been,  the  fubjugalion  of  the  paflions  and 
appetites,  by  means  of  the  abftrad  contemplation  of 
ideas.  A fyftem  of  policy,  railed  upon  fuch  fanciful 
grounds,  cannot  merit  a more  diftiu&  con  fide  ration.” 

Such  is  genuine  Flatonifm  as  it  was  taught  in  the  old 
academy  by  the  founder  of  the  fchool  and  his  immediate 
followers ; but  when  Arccfilaus  w as  placed  at  the  head 
of  the  academics,  great  innovations  were  introduced 
both  into  their  do&rincs  and  into  their  mode  of  teach- 
ing (See  Arcesilaus).  This  inan  was  therefore  con- 
fide red  as  the  founder  of  wliat  was  afterwards  called  the 
middle  academy.  Being  a profefled  fceptic,  he  carried 
his  maxim  of  uncertainty  to  fuch  a height,  aa  to  alarm 
the  general  body  of  phuofophers,  offend  the  governors 
of  the  ft  ate,  and  bring  juft  odium  upon  the  very  name  of 
the  academy.  At  length  Cameadet , one  of  the  difciplcs 
of  this  fchool,  rtlinqui/hing  fume  of  the  more  obnoxious  - 
tenets  of  Arccfilaus,  founded  what  has  becu  called  the 
nrzu  academy  with  very  little  improvement  ou  the  prin- 
ciples of  the  middle.  See  Cars  fades. 

Under  one  or  other  of  thefc  farms  Phtonifm  found 
its  way  into  the  Roman  republic.  Cicero  was  a Plato- 
nift,  and  one  of  the  greateft  ornaments  of  the  fchooL  A 
fchool  of  Platoniils  was  likewife  founded  in  Alexandria 
in  the  fccond  century  of  the  Chriftian  era ; but  their 
dpdrincs  differed  in  many  particulars  from  thofe  taught 
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in  the  three  Academics.  They  profefled  to  feck  troth 
wherever  they  could  find  it,  and  to  collect  their  dogmas 
!J  from  every  fchool.  They  endeavoured  to  bend  fume  of 
the  principles  of  Plato  into  a conformity  with  the  doc- 
trines of  the  gofpd ; and  they  incorporated  with  the 
whole  many  of  the  maxima  of  Ariltotlc  and  Zenn,  and 
not  a few  of  the  fidaoQt  of  the  eafL  Their  fyftcm  was 
therefore  extremely  heterogeneous,  and  feldom  fo  ra- 
tional as  that  of  the  philofopher  after  whole  name  they 
were  called,  and  of  whole  do&rincs  we  have  given  fo  co- 
pious a detail.  See  Am  mom  i us,  Ecclectics,  and  Pto- 

T1NVS. 

PLAUTUS  (Marcus  Acciu*),  a comic  writer  of 
ancient  Rome,  born  at  Umbria,  a province  of  Italy. 
His  proper  name  was  M. treat  /fciiui,  and  he  is  fup- 
y>ofcd  to  have  acquired  the  furuamr  of  Pluutut  from  hi- 
ving fptay  feet.  His  parentage  appears  to  have  been 
mean ; fo  that  feme  have  thought  he  was  the  fon  of  a 
Ylavp.  Aulus  Gcllius  fays  that  Plautus  was  diflinguilh- 
ed  for  his  poetry  on  the  theatre,  and  Cato  for  his  elo- 
quence in  the  Forum,  at  the  fame  time ; and  obferves 
elfcwherc  from  Varro,  that  he  was  fo  well  paid  for  his 
plays  ns  to  double  his  Hock  in  trading,  in  which  he 
loft  till  he  gained  by  the  mufes.  He  is  laid  to  have  been 
reduced  to  work  at  a mill  for  hit*  fitbfiflence  ; but  Varro 
adds,  that  his  wit  was  hi*  belt  fupport,  as  he  compofcd 
three  of  his  plays  during  this  drudgery.  He  died  in 
the  firtl  year  of  the  elder  Cato’*  cenforftiip,  about  the 
year  of  Rome  '6e>,  and  1^4  B.  C.  We  have  'o  of  bis 
plays  extant,  though  not  all  of  them  entire.  Five  of 
them,  comedies,  have  been  elegantly  tranflated  into  Eng- 
liih  by  Mr  B.  Thornton,  and  published  in  z vol»  hvo, 
1767. 

PLAYS.  See  PLAY-housf. 

PLAY-hour*.  SeeTHEATRB,  Amphitheatre, 
&c.  The  moll  ancient  Engtifh  pLiy-houfe*  were  the 
Ctrrtain  in  Shoreditch  and  the  Theatre.  In  the  time 
of  Sbakefpeare,  who  commenced  a dramatic  writer  in 
1592,  there  were  no  left  than  *0  theatres  open.  Four 
uf  thefe  were  private  hotifes,  viz.  that  in  Ulackfriait, 
the  Cockpit  or  Phoenix  in  Drury-Laoe,  a theatre  hi 
Whitefriam,  and  one  in  Sal i (bury  court.  The  other  fix 
were  railed  public  theatres  viz.  the  Globe,  the  Swan, 
the  Rofe,  and  the  Hope,  on  the  Bank- fide;  the  Red 
Bull,  at  the  upper  end  of  St  John’rftreet,  and  the 
Fortune  in  Wutecrofi  Street.  The  two  laft  were 
chiefly  frequented  by  crtiltns.  Mr  Malone  gives  us  a 
pretty  copious  account  of  thefc  play-houfrs,  in  a fup- 
plement  to  his  hill  edition  of  bhakelptaiv,  which  we 
fhall  here  infert- 

“ Mod,  if  not  all  (fays  he)  of  8hakefpearc*s  plays 
were  performed  either  at  the  Globe  or  at  the  Theatre  in 
Blackfrhrt.  It  Appears  that  they  both  belonged  to  the 
fame  company  of  comedians  viz.  hi*  majeflv's  iervants, 
which  title  they  affirmed,  after  a licence  had  been  grant- 
ed to  them  by  King  James  in  16' 3,  having  before  tliat 
time  been  called  the  fervant*  of  the  lord  chamberlain. 

“ The  theatre  in  Black  friars  was  a private  houfc; 
'but  the  peculiar  and  diftinguiftiin^  marks  of  a private 
pbydictoie'  it  is  not  eafy  to  afcertain.  It  was  very  ftnail, 
and"  plays  were  there  ufirally  reprefented  by  candlelight. 
The  Globe,  fit  unted  on  the  foutbern  fide  of  the  river 
Thames,  was  a hexagonal  building,  partly  open  to  the 
wr father,  partly  coveted  with  reeds.  It  was  a public 
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theatre,  and  of  confiderahlc  fire,  apd  there  they  fimpPhy- 
afted  by  day-light.  On  the  roof  of  the  Globe,  and  tlif  _i 
other  public  theatres,  a j>ole  was  erected,  to  which  a 
flag  was  affixed.  Thefe  flags  were  probably  difplayed 
only  during  tlie  hours  of  exhibition ; and  it  fhould  feerp 
from  a paflage  iu  one  of  the  old  comedies  tliat  they  were 
taken  down  during  Lent,  in  which  ieafon  no  plays  were 
prefented.  The  Globe,  though  hexagonal  at  the  out- 
lide,  was  probably  a rotunda  within,  and  perhaps  had 
its  name  from  its  circular  form.  It  migbt,  however* 
have  been  denominated  only  from  its  Ggn,  which  was  a 
figure  of  Hercules  fupporti.tg  the  Globe.  This  theatre 
was  burnt  down  in  i6l  t,  but  it  was  rebuilt  in  the  fol- 
lowing year,  and  decorated  with  more  ornament  than 
had  been  originally  bellowed  upon  it.  The  exhibitions 
at  the  Globe  feem  to  have  teen  calculated  chiefly  for 
the  lower  dale  of  people  j thofe  at  Blackfriarx  for  a 
more  fcktl  and  judicious  audience. 

“ A writer  informs  us,  that  one  of  thefe  theatres 
was  a winter  and  the  otlner  a fummer  houfe.  As  the 
Globe  was  partly  rxpofird  to  the  weather,  and  they  act- 
ed there  ufuaily  by  da\  -light,  it  was  probably  the  fum- 
mer theatre.  The  exhibitions  here  feem  to  have  been 
more  frequent  than  at  BItckfriart,  at  lcafl  till  the  year 
1 <04  or  160c,  when  the  Bank-fidc  appears  to  have 
become  Ids  iafhionable  and  Ids  frequented  than  it  for- 
merly had  been.  Many  of  our  ancient  dramatic  piece* 
were  performed  in  the  yard*  of  carriers  bins ; in  which* 
in  the  beginning  of  queen  FJizabcth’s  reign,  the  come- 
dians, who  then  iirfl  united  thcmfclvcs  in  c ompanies, 
elected  an  occafional  ftage.  The  form  of  tliefc  tempo- 
rary play-houfcs  feem 9 to  be  preserved  in  our  moderp 
theatre..  The  galleries  arc  in  both  ranged  over  each 
other  on  three  Miles  of  the  building.  The  fn.?ll  rovru* 
under  the  lowcfl  of  thefe  galleries  anfwcr  to  our  prefer;  t 
itotes ; and  it  is  ohlcrvablc  that  thefe,  even  in  theatres 
which  were  built  in  a fubfequent  period  exprelily  for 
dramatic  exhibitions,  Hill  retained  their  old  name,  and 
arc  frequently  called  room*  by,  our  ancient  writers.  The 
yard  beat*  a fufficicnt  icfcmhlancc  to  tl»c  pit,  as  at  pre- 
fen t in  life.  Wc  may  fuppofe  tlie  flage  to  have  been 
raifed  in  this  area,  on  the  fourth  fide,  with  it*  back  to 
the  gateway  of  the  inn,  at  which  the  money  for  admif- 
fion  was  taken.  Hence,  in  the  middle  of  tlie  Globe, 
and  I fuppofe  of  the  other  public  theatre*,  in  the  time 
of  Shakcfpcarc,  there  was  an  open  yin)  or  area,  where 
the  common  people  flood  to  fee  the  exhibition  j from 
which  circiiurflincc  they  arc  called  by  our  author  ground- 
lings, and  by  Ben  Johuluii  4 the  undo  handing  gcolic- 
Bicn  of  tlie  ground.* 

“ In  the  ardent  play-hotiJts  there  appears  to  have 
been  a private  box,  of  which  it  is  not  caiy  to  afcertain 
the  fitu.it ion.  It  loans  to  have  been  placed  at  the  fulc 
of  the  flagc  towards  ihc  rear,  and  to  have  been  at  a 
lower  price:  in  this  fome  people  fat,  either  from  eco- 
nomy or  fi  regularity.  The  galleries,  or  fcafldlds  a*  they 
•re  fometttnes  colled,  and  that  part  of  the  houfe  which 
in  private  theatres  wax  named  the  pit,  feetn  to  have  been 
at  the  fame  price  ; and  ptobably  in  itoufcs  of  reputation,’ 
fuch  09  the  Globe,  and  that  in  Bbckfriars,  the  price  of 
ad  million  into  tliofc  parts  of  the  theatre  was  ti  d.  while 
in  fome  meaner  play-houfes  it  was  only  1 d.  ia  others 
only  2 d.  The  price, of  Jidmiflion  into  the  lied  rooms  or 
boxes  was,  I believe,  in  our  author'*  time,  1 $.  ; though 
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fc  f 'tenrards  it  appear*  to  have  rifcn  to  u and  half-*. 
» ‘ crown. 

••  Firm  Arnl  pnflkges  in  cur  old  play*,  we  learn, 
that  fpccVitor*  were  admitted  <>n  the  flage,  and  that  the 
critics  and  wits  of  the  time  uiually  fat  there.  Home?  were 
placed  on  the  ground $ others  fit  on  itool*,  of  which 
the  price  was  etUicr  6 d.  or  i s.  according",  I fuppoie,  to 
the  cott medio nfnrfs  of  the  filiation  ; aud  they  were  at- 
tended by  pag*S  who  furnilhed  them  with  pipes  and 
to!*acco,  which  was  fmoaked  here  as  well  as  in  other 
pnrfs  of  the  houfc  ; yet  it  ftiouh!  firem  that  perfons  were 
fuffered  to  fit  on  the  ft  age  oi.ly  in  the  private  play-houfes, 
fiu.  h as  lilackfriari,  ficc.  where  the  audience  was  more  fe- 
ltH,  and  of  a higher  clafs;  and  tltat  in  the  Globe  and 
other  public  theatres  no  fuch  licence  was  permitted. 

“ Tlic  ftage  was  ftmvcd  with  rulhes,  which,  as  we 
learn  from  lientzner  and  Cuius  de  Ephemera,  w'as,  in 
the  lime  of  Shakefpenre,  the  ufual  covering  of  floors  :n 
England.  The  curtain  which  hangs  in  the  front  of  the 
prefect  ftage,  drawn  up  by  lines  and  pulleys,  though  not  a 
modern  inxention,  h r it  was  ufed  by  Inigo  Jones  in  the 
mafnucs  at  court,  was  yet  an  appuratur,  to  which  the 
lirnplc  mcchanifln  of  our  ancient  theatres  had  not  arrived, 
for  in  them  the  curtains  opened  iu  the  middle,  and  were 
drawn  backwards  and  forwards  on  an  iron  rod.  In  fome 
play-houfes  they  were  woollen,  in  others  made  of  filk. — 
Towards  the  rear  of  the  ftage  there  appears  to  haw  been 
a balcony,  the  platform  of  which  was  probably  eight  or 
ten  feet  from  the  ground.  I fuppofe  it  to  have  been  fup- 
ported  by  pillars.  From  hence,  in  many  of  our  old  plays, 
part  of  (he  dialogue  was  fpoken  ; arid  in  the- front  of  this 
balcony  curtains  likewifc  were  hung. 

14  A doubt  has  been  entertained  whether  in  our  ancient 
theatres  there  were  fide  and  other  feene*.  The  queftion 
is  involved  ifi  fo  much  obfeurity,  that  it  is  very  difficult  to 
form  any  decided  opinion  upon  it.  It  is  certain,  that  in 
the  year  ti'iof  Inigo  Jones  exhibited  an  entertainment  at 
Oxford,  in  which  moveable  fetnts  were  ufed  { but  lie  ap- 
pears to  hare  introduced  fevered  pi  tees  of  machinery  in  the 
mafqties  at  court,  with  which  undoubtedly  the  public 
tlieatrcs  were  unacquainted.  A paflage  which  has  been 
produced  from  one  of  the  old  comedies,  proves,  it  muft 
be  owned,  that  even  thefe  were  furnilhed  with  lome  pieces 
©f  machinery,  which  were  ufed  when  it  was  requisite  to 
exhibit  the  defeent  of  fome  god  or  faint  { but  from  all 
the  contemporary  accounts,  I am  inclined  to  believe  that 
the  meehauifm  of  our  ancient  ftage  fcldom  wer.t  beyond 
a painted  chair  or  a trap-door,  and  that  few',  if  any  of 
them,  had  any  moveable  feene*.  When  k ing Henry  V ill. 
in  to  be  difeovemi  by  the  dukes  of  Suffolk  and  Norfolk, 
reading  in  bin  ftudy,  the  (cen:c“il  dire&ion  in  the  firft  fo- 
lio, 1623,  (which  was  printed  apparently  from  play-houte 
copies),  is  4 the  king  draws  the  curtain,  l(/.  r.  draws  it 
open),  and  fits  reading  ponfively  t*  for,  befides  the  prin- 
cipal curtainv  that  hung  in  the  front  of  the  ftage,  they 
ufed  others  as  fubftitutes  for  fccnes.  If  a bed-chaml>cr  is. 
to  be  exhibited,  no  change  of  feene  is  mentioned  ; but  the 
property-man  is  limply  ordered  to  thrutl  forth  a bed. 
When  the  fable  requires  the  Roman  Capitol  to  be  exhibit- 
ed, we  find  two  officers  enter,  ‘tolay  cufhions,  as  it  were, 
in  the  capitol,’  tee.  On  the  wliolr,  it  appears,  that  our 
ancient  theatres,  in  general,  were  only  furoiflicd  with  cur- 
tains, and  a fuigle  feene  conipofed  of  taped  ry,  which 
were  fometimes,  perhaps,  ornamented  with  pictures  } and 
Tome  paffages  in  our  old  drama*  incline  one  U>  think,  that 
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when  tragedies  were  pcrfoimed  the  ftage  was  hung  with  Phy-houfr. 
black.  T 1 

44  In'  the  early  part,  at  lead,  of  our  author’s  £ acquain-  * 
tanct  with  the  theatre,  the  want  of  fccncry  feems  to  have-'' 
been  fupphed  by  the  frmplc  expedient  of  writing  tiie 
raroc*  of  the  different  place?,  where  the  feene  was  laid  in 
tlie  progrefs  of  the  play,  which  were  difpofed  in  fuch  a 
manner  as  to  be  vifiblt:  to  the  audience.  The  invention 
of  trap-doors,  however,  appears  not  to  be  modern  ; for  in 
an  old  urwo/rfy,  inti  tied  All for  fifenry,  we  find  a margi- 
nal direction  which  implies  that  they  were  very  early  in 
ufe.  The  covering,  or  internal  rtof  of  tlie  ftage,  was 
anciently  termed  the  heavens.  It  was  probably  painted 
of  a iky-blue  colour,  or  perhaps  pieces  of  drapery  tinged 
with  blue  were  fufpeuded  acrois  the  ftage  to  reprefent  the 
heavens. 

44  It  is  probable  that  the  ftage  was  formerly  lighted  by 
two  large  branches,  of  91  form  fimilar  lo  thofe  now'  hung 
in  churches.  They  gave  place  in  a fubtequent  period  to* 
fmall  circular  wooden  frames,  furnilhed  with  can  dies. 


eight  of  which  were  hung  on  the  tinge, four  at  either  fide, 
and  thefe  within  a few  years  were  wholly  removed  by  Mr# 
Garrick,  who,  on  his  return  from  France,  firft  introdu- 
ced the  prtftnt  commodious  method  of  illuminating  the 
ftage  by  lights  not  viiible  to  the  audience.  Many  of  the 
companies  of  players  were  formerly  fo  thin,  that  one  per- 
fin»  played  two  or  three  parts  ; and  a battle  on  which  the 
fate  of  an  empire  was  fuppofrd  to  depend  was  decided  by 
half  a dozen  combatants.  It  appears  to  have  been  a com- 
mon practice  iu  their  mock  engagements  to  difeharge 
fir-ull  pieces  of  ordnance  on  the  ftage.  Before  the  exhi- 
bition  began,  three  flourifhes  or.  pieces  of  mufic  w'ere 
played,  or,  in  the  ancient  language,  there  were  three 
foundings.  Mufic  was  likewifc  played  between  the  afts. 
The  inftruments  chiefly  ufed  were  trumpets,  comets,  and 
hautboys.  The  band,  which  did  not  cotriift  of  more  than 
five  or  lix  performers,  fat  in  an  tipper  balcony,  over  what 
is  now  called  the  flage-box. 

44  The  perfon  who  {poke  the  prologue  was  ufliered  in 
by  trumpets,  and  ufuaDy  wore  a long  black  velvet  cloak* 
which,  I fuppofe,  was  conlldcred  as  beft  fuited  to  a fup- 
plicatory  addrefs.  Of  this  cuftom,  whatever  might  have 
been  its  origin,  fome  traces  remained  till  very  lately,  a 
black  coat  having  been,  if  I miftakc  not,  within  thefe  few 
yearn,  the  conftant  ftage-habilimcnt  of  our  modem  pro- 
loguc-fpcakcrs.  The  dref*  of  the  ancient  prologuc- 
fpeaker  is  Hill  retained  in  the  play  that  is  exhibited  in 
Hamlet  before  the  king  and  court  of  Denmark*  The  per- 
formers of  male  characters  generally  score  pcriwigs.whtch 
in  the  age  of  Shakefpeare  were  not  in  common  ul’e.  It 
appeari,  from  a patiage  in  Puttcr.ham’s  Art  of  Rnifijb 
Petfh  1 (89,  that  vizards  were  on  fome  occafions  ufed  by 
the  aHors  of  thofe  days ; and  it  may  be  inferred,  from  a 
feene  in  one  of  our  author’s  comedies,  that  they  were 
fometimes  worn  in  his  time  by  thofe  who  performed  fe- 
male characters  ; but  this  1 imagine  was  very  rare.  Some 
of  the  female  part  of  the  audience  likewifc  appeared  in 
malks.  The  ftage-drefic*,  it  is  rcafonable  to  fuppofe, 
were  much  more  coftly  at  fome  theatres  than  at  others  ; 
yet  the  wardrobe  of  even  the  king’s  fervants  at  the  Globe 
and  Blackfriart,  was,  we  find,  but  fcantily  furuiflted; 
and  our  author’s  dramas  derived  very  little  aid  from  the 
fplctxlor  of  exhibition. 

44  It  is  well  known,  that  in  the  time  of  Shakefpeare,. 
and  for  many  years  afterwards,  female  characters  were 
7 rep  10 
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i’lay-hnjfc  reprefented  by  boy*  or  young  men.  Sir  William  D’Ave- 
‘L-  nant,  in  imitation  of  the  foreign  theatres,  firft  introduced 

females  in  the  fccnc,  and  Mrs  Betterton  is  fad' to  have 
been  the  firft  woman  that  appeared  on  the  EngliJh  ftage. 
Andrew  Pcunvcuicke  played  the  part  of  Matuda  in  a tra- 
gedy of  Davenport’s,  in  1655  5 ar*d  Mr  Kynallon  acted 
feveral  female  parts  after  the  Reftoration.  Downes,  a 
contemporary  of  his,  allures  us,  1 that  being  then  very 
young  he  made  a complete  ftajre  beauty,  performing  hi* 
part*  fo  well,  particularly  Arthiope  and  A glaum,  that  it 
l<as  fince  been  difputable  among  the  judicious  whether 
any  woman  that  fucccedcd  him  touched  the  audience  fo 
fcnfibly  as  be,* 

“ Roth  the  prompter,  or  book-holder,  at  he  was  fome- 
tirr.es  called,  and  the  property-man,  appear  to  have  been 
regular  appendages  of  our  ancient  theatre*.  No  writer 
that  I have  met  with  intimate*,  that  in  the  time  of  Shake- 
fpcarc  it  was  cuftomary  to  exhibit  more  than  a fingic  dra- 
matic piece  on  one  day.  The  Yorkihire  tragedy,  or  AtPa 
One , indeed,  appear*  to  have  been  one  of  four  pieces  that 
were  reprefented  on  the  fame  day  ; and  Fletcher  has  aifo 
a piece  called  Four  P/aye  in  Oh*  t but  probably  thefe  were 
cither  exhibited  on  fome  particular  occafion,or  were  snef* 
fe&ual  efforts  to  introduce  a new  fpecics  of  amufement ; 
for  wc  do  not  find  any  other  inftaners  of  the  fame  kind. 
Had  any  ihortcr  pieces  been  exhibited  after  the  principal 
performance,  fome  of  them  probably  would  have  been 
printed  : but  there  are  none  extant  of  an  earlier  date  than 
the  time  of  the  Reftoration.  The  practice,  therefore,  of 
exhibiting  two  dramas  fucceflively  in  the  fame  evening, 
wc  may  be  allured  was  not  eftablimcd  before  that  period. 
But  though  the  audiences  in  the  time  of  our  author 
were  not  gratified  by  the  representation  of  more  than  one 
drama  In  the  fame  day,  the  entertainment  was  diversified, 
and  the  populace  diverted,  by  vaulting,  tumbling,  flight 
of  hand,  and  morris-discing,  a mixture  not  much  more 
heterogeneous  than  that  with  which  we  are  daily  present- 
ed, a tragedy  and  a farce. 

44  The  amufements  of  our  anccftora,  before  the  com- 
mencement of  the  play,  were  of  varioua  kinds,  fuch  as 
reading,  playing  at  cards,  drinking  ale,  or  fmoakmg  to* 
bacco.  It  was  a •ammon  practice  to  carry  tabic-books  to 
the  theatre,  and  either  from  curiofity  or  enmity  to  the 
author,  or  fome  other  motive,  to  write  down  p ullages  of 
the  play  that  was  reprefented  : and  there  is  reafon  to  be- 
lieve that  the  imperfeA  and  mutilated  copies  of  fome 
of  Shnkcfpearc’s  dramas,  which  are  yet  extant,  were  ta- 
ken down  in  (hort-hand  during  the  exhibition.  At  the 
.end  of  the  piece,  the  a&ors,  in  noblemens  houfes  and 
in  taverns,  where  plays  were  frequently  performed,  pray- 
ed for  the  health  and  profperity  of  their  patrons ; and  in 
the  public  theatre*  for  the  king  and  queen.  This  prayer 
fometimes  made  part  of  the  epilogue.  Hence,  probabty, 
as  Mr  St ec verts  lias  obferved,  the  addition  of  Fivant  rex 
cf  retina  to  the  modern  plny-hilla. 

" Flays,  in  the  time  of  our  author,  began  at  one  o’clock 
in  the  afternoon  ; and  the  exhibition  was  ufually  finifh- 
ed  in  two  hours.  Even  in  16^7  they  commenced  at 
three.  When  Goflbn  wrote  his  School  of  Abaft  in  1579* 
-it  feems  the  dramatic  entertainments  were  ufually  exhi- 
bited on  Sundays.  Afterwards  they  were  performed  00 
that  and  other  days  tndiferiminately.  It  appears  from  a 
contemporary  writer,  that  exhibiting  (days  on  Sundayhad 
jQQt  been  aboliflied  in  the  third  year  of  king  Charles  1. 

44  The  modes  of  conveyance  to  the  theatre,  anciently 


as  at  prefent,  feem  to  have  been  various  j fome  going  in  Pl*v  bmsfc- 
coaches,  others  on  horfehick,  and  many  by  water.—  * 1 

To  the  Globe  play-houfe  the  company^rubahly  were 
conveyed  by  water ; to  that  in  Blackfriars  the  gentry 
went  either  in  coaches  or  on  horfcback,  and  the  common 
people  on  foot.  In  an  epigram  to  Sir  John  Davis, 
the  practice  of  riding  to  the  theatic  is  ridiculed  as  a piece 
of  affr&a!  ion  or  vanity,  and  therefore  wc  may  prefume 
it  was  not  very  general. 

**  The  long  and  whimfical  titles  that  are  prefixed  to 
the  quarto  copies  of  our  author's  plays,  I fuppofe  to  have 
been  trail  {bribed  from  the  play  bills  of  the  time.  A con- 
temporary writer  has  preferved  fomethiag  like  a play-bill 
of  thofe  days,  which  feems  to  corroborate  this  observa- 
tion ; for  if  it  were  dire  fled  of  rhime,  it  would  bear  no 
very  diftant  refemb lance  to  the  title  pages  that  Hand  be- 
fore fome  of  our  author’s  dramas ; 

**  — Prithee,  what’s  the  play  ? 

*4  (T he  firft  I vifited  this  twelvemonth  day) 

«*  They  fay  A new  invented  play  of  ruric, 
u That  jeoparded  his  neck  to  fteal  a girl 
**  Of  twelve ; and  lying  fall  impounded  for’t, 
u Has  hither  fent  his  beardc  to  a£l  his  part  j 
44  Againft  idl  thofe  in  open  malice  bent, 

44  That  would  not  freely  to  the  theft  confent : 

44  Feign*  all  to'*  wilh,  and  in  the  epilogue 
14  Goes  out  applauded  for  a famous  rogue.’* 

**  — Now  hang  me  if  I did  not  look  at  firft 
44  For  fome  fuch  fluff,  by  the  fond  people  s thruft.** 

**  It  is  uncertain  at  what  time  the  ufage  of  giving  au- 
thors a benefit  on  the  third  day  of  the  exhibition  of  their 
pieces  commenced.  Mr  Oldys,  in  one  of  his  mamifcripts, 
intimates  that  dramatic  poets  had  anciently  their  benefit 
on  the  firft  day  that  a new  play  was  reprefented j a regu- 
lation which  would  have  been  very  favourable  to  fome  of 
the  ephemeral  productions  of  modern  times.  But  for  this 
there  is  not,  I believe,  any  fufficicnt  authority.  From 
D Avenant,  indeed,  we  learn,  that  in  the  latter  part  of 
the  reign  of  queen  Elizabeth  the  poet  had  his  bene- 
fit on  the  fccoud  day.  As  it  was  a general  pra&ice  in 
the  time  of  Shakcfpcare  to  fell  the  copy  of  the  play  to  the 
theatre,  I imagine  in  fuch  cafes  an  author  derived  no 
other  advantage  from  his  piece  than  what  aroie  from  the 
fale  of  it.  Sometimes,  however,  he  found  it  more  be- 
neficial to  retain  the  copyright  in  his  own  hands  j and 
when  he  did  fo,  I fuppoic  he  had  a benefit.  It  is  cer- 
tain that  the  giving  author*  the  profit  of  the  th.rd  ex- 
hibition of  their  play,  which  feems  to  have  been  the 
ufird  mode  during  almoil  the  whole  of  the  laft  century, 
was  an  eftablifhed  coftom  in  the  year  1612  ; for  Deck- 
er, in  the  prologue  to  one  of  his  comedies  printed  ia 
that  year,  ipeaks  of  the  poet’s  thixd  day.  The  unfor- 
tunate Otway  had  no  more  than  one  benefit  on  the 
production  of  a new  play ; and  this  too,  it  feems,  he 
was  fometimes  forced  to  montage  before  the  piece  vns 
a bled.  Southerns  w;it  tire  larlt  dramatic  writer  who 
obtained  the  emoluments  arifing  from  two  rcprefeuia- 
tion* ; and  to  Farquhar,  in  the  year  1 700,  the  bene- 
fit of  a third  was  granted.  When  an  author  fold  his 
piece  to  the  (barer s or  proprietors  vf  a theatre,  it  re- 
mained for  feveral  years  unpubldhcd}  but  when  that 
was  nut  the  cafe,  he  printed  it  for  fale,  to  which  many 
feem  to  have  been  induced,  from  an  apprehenfion  that 
as  imperfect  copy  might  be  ifiucd  from  the  preift  with- 
out 
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Tt»v houfe.&ut  their  confer.t.  The  ctiftomary  price  of  the  copy  of 
! Fie*,  a play  in  the  time  of  Shakcfpeare  appear*  to  have  been 
'_l  ’ twenty  nobles,  or  fix  pounds  thirteen  (hillings  and  four 
.pence.  JThe  play  when  printed  was  (old  for  fixpence  ; 
and  the  ufual  prefent  from  a patron  in  return  for  a de- 
dication Was  forty  (hillings.  On  the  firft  day  of  exhi- 
biting a new  play,  the  prices  of  admiffion  appear  to 
hate  been  railed ; artd  this  feems  to  hart  been  occa- 
ftonally  practifed  on  thp  benefit -night*  of  aothors  to 
the  end  of  the  lift  century.  The  cuftom  of  palling 
a final  ccnfure  on  play*  at  their  firft  exhibition  is  as 
ancient  as  the  time  of  our  ai^hori  for  no  lrfs  than 
three  plays  of  his  rival  Ben  Jonfon  appear  to  have  been 
■ damned } and  Fletcher’s  Faithful  Sbcpherdcfs,  and  The 
Knight  of  the  Burning  Pcftlc,  written  by  him  and  Beau- 
mont, underwent  the  fame  fate. 

M It  is  not  eafy  to  afeertain  what  were  the  emolu- 
ments of  a fuccefsful  a£lor  in  the  time  of  Shakcfpeare. 
They  had  not  then  annual  benefits  as  at  prefent.  The 
performers  at  each  theatre  feem  to  have  itiared  the  pro- 
fits arifing  either  from  each  day’s  exhibition  or  from 
the  whole  feafon  among  them.  From  Ben  Joofon’g 
Poetaftcr  we  learn,  that  one  of  either  the  performers 
or  proprietors  had  feven  (hares  and  a Iialf ; but  of  what 
integral  fum  is  not  mentioned.  From  the  prices  of  ad- 
miifion  into  our  ancient  theatres,  which  have  been  al- 


of  two  forts  j dilatory  pleas,  and  pleas  to  tit  atfiun,  Di-  Pk** 
latory  pleas  are  fuch  as  tend  merely  to  delay  or  put  off 
the  fuit,  by  queftioning  the  propriety  of  the  remedy,  ra- 
ther than  by  denying  the  injury:  pleas  to  the  a&iofi  are 
fuch  as  difpute  the  very  caufe  of  fiat. 

I.  Dilatory  picas  arc,  I.  To  the  jurifdktion  of  the 
court : alleging,  that  it  ought  not  to  hold  plea  of  this 
injury,  it  arifing  in  Wales  or  beyond  fca  ; or  bccauie 
the  land  in  queftion  is  of  ancient  demefne,  and  ought 
only  to  be  demanded  in  the  lord’s  court,  &c.  2.  To 

the  dtfability  of  the  plaintiff,  by  reafon  whereof  he  is 
incapable  to  commence  or  continue  the  fuit ; as,  that 
he  is  an  alien  enemy,  outlawed,  excommunicated,  at- 
tainted  of  treafon  or  felony,  under  a pnemunire,  not  rm 
rrrvm  notura  (being  only  a fictitious  pcrfnn),  an  infant, 
a feme-covert,  or  a monk  profeffed.  3.  In  abatement : 
which  abatement  is  either  of  the  writ,  or  the  count,  for 
fome  defedt  in  one  of  them ; as  by  mifnaming  the  defen- 
dant, which  is  called  a mi/nomer ; giving  him  a wrong 
addition,  as  cfquiir  iuftcad  of  knight  ; or  other  want  of 
form  in  any  material  refpedt.  Or,  it  may  be  that  the 
plaintiff  is  dead  ; for  the  death  of  cither  party  is  at  once 
an  abatement  of  the  fuit. 

Thcfe  pleas  to  the  jurifdidtion,  to  the  dilabilitv,  or  in 
abatement,  were  formerly  very  often  ufed  as  mere  dila- 
tor)' picas,  without  any  foundation  in  truth,  and  calcu- 


ready  mentioned,  1 imagine  the  utmoft  that  the  (harers 
of  the  Gluhc  play-houfe  could  have  received  on  any  one 
day  was  about  JL.  3 5.  So  lately  as  the  year  1 685,  Shad- 
well  received  by  his  third  day  on  the  reprefentation  of 
the  Squire  of  Alfatia,  L.  130;  which  Downes  the 
prompter  fays  was  the  grcatcil  receipt  that  had  been 
ever  taken  at  Drury-Lanc  plsyhoufe  at  finglc  prices. 
It  appears  from  the  MSS.  of  Lord  Stanhope,  trea- 
furer  of  the  chambers  to  King  James  I.  that  the  cufto- 
mary  fum  paid  to  John  Heminge  and  his  company  for 
the  performance  of  a play  at  court  was  twenty  nobles, 
or  fix  pounds  thirteen  fhilbngs  and  four  pence.  And 
Kdward  Alleyn  mentions  in  his  Diary,  that  he  once  had 
fo  (lender  an  audience  in  his  theatre  called  the  Fortune* 
that  the  whole  receipts  of  the  houfe  amounted  to  no 
more  than  three  pounds  and  fome  odd  (hillings. 

**  Thus  fcanty  and  meagre  were  the  apparatus  and 
accommodations  of  our  ancient  theatres,  on  which  thofe 
dramas  were  firft  exhibited,  that  have  fince  engaged  the 
attention  of  fo  many  learned  men,  and  delighted  fo 
many  thoufand  fpcCtators.  Yet  even  then,  we  are  told 


latcd  only  for  delay  ; but  now  by  flat.  4 & 5;  Ann.  c.  1 d. 
no  dilatory  plea  is  to  be  admitted  without  affidavit  made 
of  the  truth  thereof,  or  fome  probable  matter  (hown  tu 
the  court  to  induce  them  to  believe  it  true.  And  with 
refpett  to  the  pleas  themfelves,  it  is  a rule,  that  no  ex- 
ception (hall  be  admitted  againil  a declaration  or  writi 
unlcfs  the  defendant  will  in  the  fame  pica  give  the  plain- 
‘ v a better  ; that  is,  (how  him  how  it  might  be  amend? 
ed,  that  there  may  not  be  two  objections  upon  the  fame 
account. 

All  okas  to  the  jurifdidion  conclude  to  the  cogni- 
zance of  the  court ; praying  “ judgment  whether  the 
court  will  have  farther  cognizance  of  the  fuit.”  Picas 
to  the  difability  conclude  to  the  perfon;  by  praying 
“ judgment,  if  the  (aid  A the  plaintiff  ought  to  be  an- 
iwered  And  pleas  in  abatement  ( when  the  fuit  is  by 
original)  conclude  to  the  writ  or  declaration  ; by  pray- 
ing " judgment  of  the  writ,  or  declaration,  and  that  the 
fame  may  be  quafhed,”  entfebtr*  made  void,  or  abated  : 
but  if  the  a&ion  be  by  bill,  the  plea  mull  pray  “ judge- 
ment of  the  bill,”  and  not  of  the  declaration ; the  bill 


by  a writer  of  that  ngc,  * that  dramatic  poefy  was  fo  being  here  the  original,  and  the  declaration  only  a copy 
lively  exprefled  and  reprefented  on  the  public  flagcs  and  of  the  bill. 

theatres  of  this  city,  as  Rome  in  the  age  of  her  pomp  When  thefe  dilatory  pleas  are  allowed,  the  caufe  is 
and  glory  never  faw  it  better  performed  ; in  refpeft  of  either  difinifled  from  that  jurifdi&ion,  or  the  plaintiff  is 
the  a&ion  and  art,  not  of  the  coft  and  fumptuoufnefs.”  ftayed  till  his  difability  be  removed  ; or  he  is  obliged  to 
PLEA,  in  law,  is  what  either  party  alleges  for  him-  Cue  out  a new  writ,  by  leave  obtained  from  the  court, 
felf  in  court,  in  a caufe  there  depending  ; and  in  a more  or  to  amend  and  new-framc  his  declaration.  But  when, 
retrained  fenfe,  it  is  the  defendant’s  anfwer  to  the  plain-  on  the  other  band,  they  arc  over-ruled  as  frivolous,  the 
tiff’s  declaration.  defendant  has  judgment  of  rtffxmdaU  ovfter,  or  to  anfwer 

Pkas  are  ufually  divided  into  thofe  of  the  crown  and  over  in  fome  better  maimer.  It  is  then  incumbent  ou 


common  pleas.  Pleas  of  the  crown  are  all  fuits  in  the  him  to  plead. 


king’s  name,  or  in  the  name  of  the  attorney-general  in  2.  A pica  to  tbeadion  ; that  is,  to  aufwcr  to  the  me- 
behalf  of  the  king,  for  offences  committed  againil  bis  rits  of  the  complaint.  This  is  done  by  couJelfuig  or  dc- 
crown  and  dignity,  and  againil  his  peace  ; as  treafon,  nying  it. 

murder,  felony,  icc.  See  Asa  sign  kent.  A confcflion  of  die  wliole  complaint  is  not  very  ufual; 

Common  picas  are  fuch  fuits  as  arc  carried  on  be*  for  then  the  defendant  would  probably  end  the  matter 
BLelf.  tween  common  perfons  in  civil  cafes.  Thefe  pleas  are  fooner,  or  not_pkad  atoll,  but  fuffer  judgment  to  go 
c You  XV.  Put  I.  G hy 
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by  default  Vet  fometiraes,  after  tender  and  refufii  of 
a debt,  if  the  creditor  hsraffe*  his  debtor  with  an  aftion, 
it  then  becomes  ncceffnry  for  the  defendant  to  acknow- 
ledge the  debt,  and  plead  the  tender  | addin?,  that  he 
has  always  teen  ready,  tout  tempt  pelft*  and  is  ftill  ready, 
not  one  pri/?,  to  difchargc'it : for  a tender  by  the  debtor 
and  refufal  by  the  creditor  will  in  #11  Cairo  dtfeharge  the 
but  not  the  debt  itfelf ; though  in  fome  particular 
cafe*  the  creditor  will  totally  lofe  his  money.  But  fre- 
euetftly  the  defendant  coofeffe*  one  part  of  the  complaint 
(by  a cognovit  afltonem  in  refpeft  thereof),  and  traverfes 
or  dentes  the  reft  ; in  order  to  avoid  the  expCnoe  of  car- 
rying that  part  to  a formal  trial,  which  he  has  no  ground 
to  litigate.  A fpecies  of  this  fort  of  confeffion  is  the 
f/tjmmi  of  money  mto  court  : which  is  for  the  moft  part 
ttcccffiivy  upon  pleading  a tender,  and  is  itfelf  n kind  of 
tender  to  the  plaintiff*,  by  paying  into  the  hands  of  the 
proper  officer  of  the  court  as  much  as  the  defendant  ac- 
knowledges to  be  due,  together  with  the  cofts  hitherto 
incurred,  in  order  to  prevent  the  eX  pence  of  any  farther 
proceedings.  This  may  be  done  upon  what  is  called  a 
ercri',n  i which  n an  occafiona!  application  to  the  court 
by  the  parties  or  their  cbunfel,  in  order  to  obtain  feme 
rule  or  order  of  court,  which  becomes  rteceflary  in  the 
prog  refs  of  a caufe ; and  it  is  uftudly  wounded  upon  an 
ajfiJjvit  (the  perfect  tenfc  of  the  vert  being  a 

voluntary  oath  before  feme  judge  or  officer  of  the  court, 
to  evince  the  truth  of  certain  fefts,  upon  which  the  mo- 
tion is  grounded  : though  no  fuch  affidavit  is  neceffary 
for  payment  of  money  into  court.  If,  after  the  money  is 
paid  in,  the  plaintiff  proceeds  in  hia  fuit,  it  is  at  his  own 
peril : for  if  lie  does  not  prove  more  due  than  is  fo  paid 
into  court,  he  (hall  be  nonfuited  and  pay  the  defendant's 
etffts ; but  he  fhaft  ftifl  have  the  money  fo  paid  in,  for 
that  the  defendant  has  acknowledged  to  be  his  doc.  To 
this  head  may  alfo  be  referred  the  praftice  of  what  is 
r.vfled  a fet  of;  whereby  the  defendant  acknowledges 
the  jofticc  of  the  plaintiff's  demand  on  the  one  hand ; 
but  on  the  other,  frts  up  a demand  of  his  own,  to  coun- 
terbalance that  of  the  plaintiff,  either  in  the  whole  or  in 
part  j as,  if  the  plaintiff  fuel  for  ten  pounds  due  on  • 
fcote  of  hand,  the  defendant  may  fet  off  nine  pounds  due 
to  hirofelf  for  merchandize  fold  to  the  plaintiff ; and,  in 
eafe  he  pleads  fuch  fet-off,  muft  pay  the  remaining  ba- 
lance into  court.  . 

Picas  that  totally  deny  the  caufe  of  complaint  are  «- 
tlicr  the  general  iffue,  or  a fpccial  plea  in  bar. 

1.  The  general  i/fue^  or  general  plea,  rs  what  travHVs, 

thwarts,  and  denies  at  once,  the  whole  declaration,  with- 
out offering  any  fpecial  matter  whereby  to  evade  it.  Ab 
in  tr»  ipaf*  cither  v*  et  armut  or  on  the  cafe,  M non  cv/- 
fali/uy  not  guilty  j”  in  debt  upon  contra#, 14  nihil  drhef, 
lie  owes  nothing  |"  in  debt  on  bond,  **  non  tfl  faHomy 
it  is  not  his  deed  j”  on  an  ojfumfoy  M non  ajf*mgfitt  he 
made  no  fuch  prumife."  Or  in  real  aftions,  u nul  torit 
no  wrong  done ; nul  no  diffeifin  {"  and  in  a 

writ  cf  rght,  the  mife  or  tffuc  is,  that  " the  tenant 
Las  more  right  to  hold  than  the  demandant  ha#  to  de- 
macd.”  Theft  plea*  are  called  the  general  i/foe,  beenufe, 
by  importing  an  abfolute  and  general  dental  of  what  is 
&Degcd  in  the  declaration,  they  amount  at  once  to  aft 
iffue ; by  which  we  mean  a faft  affirmed  on  one  fide  and 
denied  on  the  other. 

2.  i/rct,/  pleas  in  bar  of  the  plaintiff's  demands  arc 
very  various,  according  to  the  circumilacccs  of  the  de- 


fendant *«  cafe.  As,  in  real  aftions,  a general  reTeafe 
or  a fine ; both  of  which  may  deflroy  and  bar  the  plain- 
tiff’s title.  Or,  in  pcrfonal  aftions,  an  accord,  arbitra- 
tion, conditions  performed,  nonage  of  the  defendant, 
or  fome  other  faft  which  precludes  the  plaintiff  from  his 
•ftion.  A jtt/ljfieotbn  is  Likewife  a fpecial  plea  in  bar  t 
as  in  aftions  of  affault  and  battery,  /on  ajfioii  demefne, 
that  it  wan  the  plaintiff's  own  original  aflault ; in  tref- 
paf*,  that  the  defendant  did  the  thing  complained  of  in 
right  of  fome  office  which  warranted  him  fo  to  do ; or, 
in  an  aft  ion  of  flandcr,  that  the  plaintiff  is  really  as  bad 
a man  as  the  defendant  fa  id  he  was. 

Alfo  a mao  may  plead  the  ftatmes  of  limitation  ra 
bar ; or  the  time  limited  by  certain  aft*  of  parliament, 
beyond  which  no  plaintiff  can  lay  his  caufe  of  aft  ion. 
This,  by  the  ftatute  of  Jt  Heo.  VIIT.  c.  2.  in  a writ 
of  right  i*  6o  year* : in  affifes,  writs  of  entry,  or  other 
yofftffory  aftions  real,  of  the  feifra  of  one's  anceftors 
in  lands ; and  either  of  their  fi-ifiit,  or  one's  own,  in 
rents,  fuits,  and  frrvicc*,  yo  years : and  in  aftions  real 
for  land*  grounded  upon  one’s  own  fetfin  or  poffeffion, 
fuch  pofTrffion  muft  have  been  within  30  years.  By 
ftatute  1 Mar.  ft.  2.  c.  5.  this  limitation  does  not  extend 
to  any  fuit  for  avowfons.  But  by  the  ftatute  2 1 Jac.  I. 
c.  2*  a time  of  limitation  was  extended  to  the  cafe  of 
the  king  ; viz.  60  year*  precedent  to  19th  Feb.  16*3  : 
bat,  this  becoming  iaeffcftual  by  efflux  of  time,  the  fame 
date  of  limitation  was  fixed  by  ftatute  9 Geo.  III.  0. 
1 fi.  to  commence  and  be  reckoned  backward*,  from  the 
time  of  bringing  any  fuit  or  other  prueef*  to  recover  the 
thing  in  queftion  { fo  that  a pofleffion  for  60  years  is 
now  a bar  even  againft  the  prerogative,  in  derogation 
of  the  ancient  maxim,  Nul/nm  temput  oerwrit  regi.  By 
another  ftatute,  a I Jac.  I.  c.  16.  ao  years  is  the  time 
of  limitation  in  any  writ  of  formedon  : and,  by  aconfc* 
quence,  JO  years  is  alfo  the  limitation  in  every  aftioiv 
of  ejeftment ; for  no  ejeftment  can  be  brought,  unlcfs 
where  the  leffor  of  the  plaintiff  is  intitkd  to  enter  on 
the  lands,  and  by  the  ftatute  a 1 Jac.  I.  c.  1 6.  no  entry 
can  be  made  by  any  man,  nnlrfs  within  20  years  after 
his  right  /hall  accrue.  AHo  all  aftions  of  trefpafs 
[fuctre  claufum  fregitt  orothcTwife),  detinue,  trover,  re* 
plevin,  account,  and  cafe  (except  upon  accounts  be- 
tween merchants),  debt  on  fimple  contra#,  or  for  arrears 
of  rent,  are  limited  by  the  ftatute  laft  mentioned  to  fix 
years  after  the  caufe  of  aftton  commenced  : and  aftions 
of  affault,  menace,  battery,  mayhem,  and  impriTonmcnt* 
muft  be  brought  within  four  years,  and  aftions  for  words 
two  years,  after  the  injury  committed.  And  by  the  fta- 
tote  3 1 Eli*,  c.  3.  all  fuits,  mdiftments,  and  informa- 
tions, upon  any  penal  ftatute*,  where  any  forfeiture  is 
to  the  crown,  (hall  be  fued  within  two  year*,  smd  where 
the  forfeiture  is  to  a fubjeft,  within  one  year,  after  the 
offence  committed,  unlcfs  where  any  other  time  is  fpe- 
rially  limited  by  the  ftatute.  Laftly,  by  ftatute  1 o W. 
I'll.  c.  14.  no  writ  of  error,  feirr Yacuu,  or  other  fuit* 
Audi  be  brought  to  reverie  any  lodgment,  fihe,  or  rrco* 
very,  for  error,  unlrf*  it  be  profecutcd  within  10  years. 
The  ufe  of  thrfe  ftatutes  of  limitation  is  to  preferve  the 
peace  of  the  kingdom,  and  to  prevent  thofe  mnrnmraWc 
perjuries  which  might  enfoc  if  a man  were  allowed  to 
bring  an  aft  ion  for  any  injury  committe  d at  any  diftance 
of  time.  Upon  both  thefe  account*  the  law  therefore 
holds,  that  inicrejt  tfipnklica  */  ft  fnii  litnrm  : and  upon, 
the  feme  principle  the  Athenian  few*  in  general  pro* 
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hibited  all  action*  where  the  injuiy  wad  committed  fire  he  confeiTcs  the  art  of  taking  it.  Some  have  held,  that 
" yean  before  the  complaint  was  made.  If  therefore,  in  if,  on  demurrer,  the  point  of  law  he  adjudged  againtl ' 
any  fuit,  the  injury,  or  caufc  of  action,  happened  earlier  the  prifoner,  he  (hall  hate  judgment  and  execution,  ; s 
than  the  period  cxprefsly  limited  by  law,  the  defen-  if  convirted  by  verdirt.  But  this  is  denied  by  other*, 
dajit  may  plead  tlic  flat utea  of  limitations  in  bar : as  who  hold,  that  in  fuch  cafe  lie  fhaTl  be  directed  and  rc- 
upon  an  afitmp/ui  or  promile  to  pay  money  to  the  plain-  ccived  to  plead  the  general  iffur,  Not  guilty,  after  a de. 
tiff,  the  defendant  may  plcsyi,  Aft»  tnjra  /ex  an-  murrer  determined  againff  him.  Which  appears  th; 

no,.  He  made  no  fuch  promife  within  fix  year*  | which  more  rcafonable,  bccaufc  it  is  clear,  that  if  the  prifoner 
is  an  effectual  bar  to  the  complaint.  freely  difcovrri  the  fort  in  court,  ard  refers  it  to  the 

An  eflo/pet  is  iikewife  a fpeci.il  plea  in  bar;  which  opinion  of  the  court  whethrr  it  be  felony  or  no  and 
happens  where  a man  hath  d»nc  fomc  ad,  or  executed  upon  the  fad  thus  fhown,  it  appears  to  he  felony,  tlib 
kmc  deed,  which  tittups  or  precludes  him  from  averring  court  will  not  record  the  COnfaMm,  but  admit  him  af- 
any  thing  to  the  contrary.  As  if  a tenant  for  years  ( who  terwards  to  plead  not  guilty.  And  this  ferim  to  b? 
bath  no  freehold)  levies  a fine  to  another  perfon.  Tho*  cafe  of  the  fame  nature,  being  for  the  mbft  part  amif- 
this  is  void  as  to  flrangers,  yet  it  {hall  work  as  au  eftop-  take  in  point  of  law,  and  in  the  conduct  of  hi*  pleading  ( 


this  ts  void  as  to  Itrangcrs,  yet  it  ihall  work  as  au  eitop- 
pel  to  the  cogni/or  ; for,  if  be  afterwards  brings  an  ac-  and,  though  a man  by  mifpleadiug  may  in  fomc  eates 
tion  to  recover  theie  lands,  and  his  fine  is  pleaded  Or  lofc  his  property,  yet  the  law  wifi  not  fuller  him  by 
gainfl  him,  he  {hall  thereby  be  cflopped  from  faying,  fuch  niceties  to  lofe  his  Hfe.  However,  upon  this  doubt* 


that  he  bad  no  freehold  at  the  time,  and  therefore  was  demurrers  to  indictments  are  feldom  tiled  : fmee  the  fame 
incapable  of  levying  it.  advantages  may  be  taken  upon  a pica  of  not  guilty  ; or 

The  conditions  and  qualities  of  a plea  f which,  as  well  afterwards,  in  arrefl  of  judgment,  when  the  verdirt  ha* 
as  the  doctrine  of  cfteppcl*,  will  alfo  hold  equally,  »«•  eflablifhed  the  fad.  m 

tain  mvianJiiy  with  regard  to  other  parts  of  pleading),  HI.  A plea  in  abatement  is  principally  for  a mi/hemer, 
Jure,  1.  That  it  be  Jingle  and  containing  only  one  mat-  a wrong  name,  or  a falfe  addition  to  the  prifoner.  As* 
ter  ; for  duplicity  begets  confuhon.  But  by  ftatutc  4 if  James  Allen,  gcittlcman,  is  indicted  by  the  name  of 
•nd  5 Ann.  c.  16.  • man,  with  leave  of  the  court,  may  John  elUevt  tfquire,  he  may  plead  that  he  has  the  name 
plead  two  or  more  diflinCt  matters  or  Angle  picas ; ss  in  of  Jamett  and  not  of  John  ; and  that  he  is  a »entlemar9 
an  artion  of  aflault  aud  battery,  thefc  three.  Not  guilty,  and  not  an  tfqmrr , And,  if  either  fart  is  found  by  a 


if  cither  fart  is  found  by  a 


/on  affavit  fieme/ne , and  the  ftatute  of  limitations.  2,  jury,  then  the  indirtment  {hall  be  abated,  as  writs  or 
Tljat  it  be  dirert  and  pofitive,  and  not  argumentative,  declarations  may  be  in  civil  artiona.  But,  in  the  end, 
3.  That  it  have  convenient  certainty  of  time,  place,  and  there  is  little  advantage  accruing  to  the  prifoner  bv 


perfous.  4.  That  it  aafwcr  the  plaintiff's  allegations  in  means  of  thefc  dilator 
every  material  point*  5.  That  it  be  fo  pleaded  as  to  be  be  allowed,  a new  bill 
capable  of  trial  cording  to  what  the  f 


means  of  thefc  dilatory  pleas ) bccaufc,  if  the  exception 
lie  allowed,  a new  bill  of  indirtment  may  be  framed,  ar- 
coiding  to  what  the  prifoner  in  his  plea  avers  to  lie  his 


Special  pleas  are  ufoafly  in  the  affirmative,  fometime*  true  name  and  addition.  For  it  is  a rule,  upon  all  pleas 
In  the  negative,  but  they  always  advance  fomc  new  fart  in  abatement,  that  he  who  takes  advantage  of  a flaw, 
not  mentioned  in  the  declaration  ; ami  then  they  mull  mud  at  the  fame  time  fliow  how  it  may  be  amended, 
be  qverred  to  be  true  in  the  common  form:—**  And  Let  us  therefore  next  confider  a more  fobllautial  kind 
this  he  is  ready  to  verify ." — This  is  not  ncccflary  in  of  plea,  r re. 

pleas  of  the  general  iffuc,  thole  always  containing  a to-  IV.  Special  pleas  in  bar;  which  go  to  the  merits  of 
tal  denial  of  the  farts  before  advanced  by  the  other  par-  the  iodirtment,  and  give  a rcafon  why  the  prifoner  ought 
tv,  and  tliexefore  pulling  him  upon  the  proof  of  than,  not  to  anfwcrit  at  ail,  nor  put  Mmfclf  Upon  his  trial  for 
See  Pleadings.  the  crime  alleged.  Thefc  are  of  four  kinds  : a foimer 


See  Pleadings.  the  crime  alleged.  Thefc  are  of  four  kinds  : a foimer 

Puut  to  JndiBment%  the  defend ve  matter  aUegcd  by  a acquittal,  a former  convirtion,  a former  attainder,  or  a 
criminal  on  his  indictment:  (fee  Arraignment.)  This  pardon.  There  arc  many  other  pfcas  which  maybe 
is  either,  1.  A plea  to  the  jurifdirtion  ; 2.  A demurrer  ; pleaded  in  bar  of  an  appeal:  but  thefc  are  applicable  to 
3.  A plea  in  abatement ; 4.  A fpecial  plea  in  bar  ; or,  both  appeals  and  indirtmentx 

5.  The  general  iffue.  f*  Firfl,  the  plea  of  a vterfoitt  at  quit,  »•  a former  ae- 

I.  A plea  to  the  juri/Atdimt  is  where  an  indirtment  quittal,  is  grounded  on  this  univerfoj  maxim  of  the  com'- 
is  taken  before  a court  that  hath  no  cognizance  of  the  man  law  of  England,  that  no  man  is  to  be  brought  in- 
offence ; as  if  a man  be  indicted  for  a rape  at  the  {he-  to  jeopardy  of  his  life,  more  than  once,  for  the  fame  of- 
riff’s  toum,  or  for  treafon  at  die  quarter-feffions  : in  fence.  And  hence  it  is  allowed  as  a coufcquence,  that 
jhefe  or  fimilar  cafcs  he  may  except  to  the  jurifdirtion  of  when  a man  is  once  fairly  found  not  guilty  upon  any  in- 
the  court,  without  anfwering  at  all  to  the  crime  alleged,  dirtraent,  or  other  prufccution,  before  any  court  having 

II.  A demurrer  to  the  indirtment,  is  incident  to  cri-  competent  jurifdirtion  of  the  offence,  he  may  plead  fuch 
minal  cafes  as  well  as  civil,  when  die  fort  as  alleged  is  acquittal  in  bar  of  any  fubfequent  acculation  for  the 
allowed  to  be  true,  but  the  prifoner  joins  iJTiie  upon  fame  crime. 

fame  point  of  law  in  the  indirtment  by  which  he  infills,  2.  Secondly,  the  plea  of  avtrrfoiti  conm/ff,  or  a former 
that  the  fort,  as  dated,  is  no  fdony,  treafon,  or  what-  convirtion  for  the  fame  identical  crime,  though  no 
rver  the  crime  is  alleged  to  be.  Thus  for  inflance,  if  judgment  was  ever  given,  or  perhaps  will  be  (being 
a man  be  indirted  for  fcloaioufly  Healing  a grey  hound;  fofpcndcd  by  the  benefit  of  clergy  or  other  caufes),  is  a 
which  is  an  animal  ip  which  no  valuable  property  can  good  plea  in  bar  to  an  indirtment.  And  this  depends 
be  had,  and  therefore  fl  is  nut  felony,  but  only  a civil  upon  the  fame  principle  ns  the  former,  that  no  mao 
trefpufs  to  ftcal  it ; in  tliis  cafe  the  party  indirted  may  ought  to  be  twice  brought  in  danger  of  bis  life  for  one 
demur  to  the  indictment ; denying  it  to  be  felony,  tho'  and  the  fame  crime. 

C a 3*  Thirdly, 
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3*  Thirdly,  ihc  pica  of  auterfohs  attain/,  Or  a former 
" attainder,  is  a good  plea  in  bar,  whether  it  be  for  the 
lame  or  any  other  felony.  For  wherever  a man  is  at- 
tainted of  felony,  By  judgment  of  death  cither  upon  a 
rerdi&  or  confcffion,  by  outlawry,  or  heretofore  by  ab- 
juration, and  whether  upon  an  anpeal  or  an  indiftment; 
he  may  plead  fitch  attainder  in  bar  to  any  fubfequent 
indiffment  or  appeal,  for  tlie  fame  or  for  any  other  fe- 
lony, And  this  btcaufe,  generally,  fuch  proceeding  on' 
a fecond  jprofircution  cannot  be  to  any  purpofe  ; for  the 
prifoner  is  dead  in  law  by  the  firft  attainder,  his  blood 
i*  already  corrupted,  and  he  hath  forfeited  all  that  he 
had  : fo  that  it  it  ahfurd  and  fuperfluous  to  endeavour 
to  attaint  him  a fccond  time.  Though  to  this  general 
rule,  as  to  all  others,  there  are  fame  exceptions  j where- 
to, cejfante  ran  cue,  ceffat  et  ipfa  Ux» 

4.  Laftly,  a pardon  may  be  pleaded  in  bar;  as  at  once 
drflroying  the  end  and  purpofe  of  the  indiffment,  by  re- 
mitting that  punilhroent,  which  the  profecution  is  cal- 
culated to  inm&.  There  is  one  advantage  that  attends 
pleading  a pardon  in  bar,  or  in  arrell  of  judgment,  be- 
fore fentencc  is  pad  ; which  gives  it  by  much  the  pre- 
ference to  pleading  it  after  fentence  or  attainder.  This 
is,  that  by  Hopping  the  judgment  it  flops  the  attainder, 
and  prevents  the  corruption  of  the  blood  : which,  when 
once  corrupted  by  attainder,  cannot  afterwards  be  re- 
stored otherwife  than  by  aft  of  parliament. 

V.  Th < general iffue,  or  plea  of  not  guilty,  upon  which 
plea  alone  the  prifoner  can  receive  his  final  judgment  of 
death.  In  cafe  of  an  inditffment  of  felony  or  treafon, 
there  can  be  no  fpecial  justification  put  in  by  way  of 
pica.  As,  on  an  indictment  for  murder,  a man  cannot 
plead  that  it  was  in  his  ow  n defence  again!!  a robber  on 
the  highway,  or  a burglar  ; but  he  mud  plead  the  ge- 
neral Iflue,  Not  guiTty,  and  give  this  fpecial  matter  in 
evidence.  For  (befides  that  thefe  pleas  do  in  effect  a- 
r.jount  to  the  general  iflue ; finer,  if  true,  the  prifoner 
is  moft  clearly  not  guilty)  as  the  faffs  in  treafon  arc  laid 
to  be  done  proJttorie  et  contra  Fig  cant  is  fits  debit  urn;  and, 
in  felony,  that  the  hilling  was  done  ft  tonic t ; thefe  char- 
ges, of  a traiterous  or  felonious  intent,  are  the  points 
and  very  gift  of  the  iudi&ment,  and  mud  be  ardwered 
dircfUy,  by  the  general  negative,  Not  guilty ; and  the 
jury  upon  the  evidence  will  take  notice  of  any  defenfive 
matter,  and  give  their  verdiff  accordingly  as  cnc&ually  as 
if  it  were  or  could  be  fpeciafly  pleaded.  So  that  this  is, 
upon  all  accqpnta,  the  mod  advantageous  plea  for  the 
prifoner. 

When  the  prifoner  hath  thus  pleaded  not  guilty,  non 
cvlpobilit , or  mint  culpable  : which  was  formerly  ufaf  to 
be  abbreviated  upon  the  minutes,  thus.  Non  (or  nirnt) 
cal.  the  clerk  of  the  aflue,  or  clerk  of  arraigns,  on  be- 
half of  the  crown  replies,  that  the  prifoner  is  guilty,  and 
that  he  is  ready  to  prove  him  fo.  This  is  done  by  two 
monofyllabks  in  the  kune  fpirit  of  abbreviation,  cul.trit.z 
which  fignifies  firft  that  the  prifoner  is  guQty,  (mi.  cul- 
pable, or  culpabilii ) ; and  then  that  the  king  is  ready  to 
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prove  him  fo,  p raft  a fum,  or  paratur , veriftcare).  P:e»f 

By  this  replication  the  king  and  the  prifoner  are 
therefore  at  iflue : for  when  the  parties  come  to  a v 
fad  which  is  affirmed  on  one  fide  and  denied  on  the 
other,  then  they  are  faid  to  be  at  ifTue  in  point  of 
fad : which  is  evidently  the  cafe  here,  in  the  plea  of 
non  cult  by  the  prifoner  ; and  the  replication  of  ml.  by 
the  clerk. 

How  the  courts  came  to  exprefs  a matter  of  this  im-- 
port  an  ce  in  fo  odd  and  obfeure  a manner,  can  hastily  be 
pronounced  with  certainty.  It  may  perhaps,  however*  - 
be  accounted  for  by  fuppofing,  that  tliefe  were  at  firft' 
fhort  notes,  to  help  the  memory  of  the  clerk,  and  rc- 
mind  him  what  he  was  to  reply  ; or  elfe  it  was  the  fhort 
method  of  taking  down  in  court,  upon  the  minutes,  the 
replication  and  averment ; ml.  prlt : which  afterwards 
the  ignorance  of  fuecceding  clerks  adopted  for  the  very 
words  to  be  by  them  fpoken  (a)>. 

But  however  it  may  hare  arifen^  the  joining  of  iflue 
Teems  to  be  dearly  the  meaning  of  this  obfeure  expref- 
fion ; which  has  puzzled  our  moft  ingenious  etymolo- 
gifts,  and  is  commonly  understood  as  if  the  clerk  of  the 
arraigns,  immediately  on  pica  pleaded,  had  fixed  an  op- 
probrious name  on  the  prifoner,  by  aiking  him,  44  culprit, 
how  wilt  thou  be  tried  ?**  for  immediately  upon  iflue 
joined  it  is  inquired  of  the  prifoner,  by  what  trial  he  will 
make  his  innocence  appear.  This-  form  has  at  prefent 
reference  to  appeals  and  ’approvements  only,  wherein  the 
appellee  has  his  choice,  either  to  try  the  aecufation  by 
Battle  or  by  Jury.  But  upon  indictments,  fince  the 
abolition  of  Ordeal,  there  can  be  no  other  trial  but  by 
jury,  per  pair,  or  by  the  country  r and  therefore,  if  the 
prifoner  refufes  to  put  himfdf  upon  the  inqueft  in  the 
ufual  form,  that  is,  to  anfwcr  that  he  will  be  tried  by 
Cod  and  the  country,  ff  a commoner ; and,  if  a peer, 
by  God  and  his  peers ; the  indi&ment,  if  in  treafon,  is 
taken  pro  confrjfo ; and  the  prifoner,  in  cafes  of  felony; 
is  judged  to  (bind  mute,  and,  if  he  perfeveres  in  his  ob- 
ftinacy,  (hall  now  be  conviftcd  of  the  felony. 

When  the  prifoner  has  thus  put  himfetf  upon  his  trial, 
the  derk  anfwrrs  in  the  humane  language  of  the  law, 
which  always  hopes  that  the  party’s  innocence  rather 
than  his  guilt  may  appear,  44  God  fend  thee  a good  deli- 
verance.” And  then  they  proceed,  as  foon  as  conve- 
niently may  be,  to  the  trial.  See  the  article  Trial. 

PLEADINGS,  in  law,  are  the  mutual  altercations 
between  the  plaintiff  and  defendant,  (fee  Soit,  Wait, 
and  Process).  They  form  the  third  part  or  ftage  of 
a faff  ; and  at  prefent  are  fet  down  and  delivered  into 
the  proper  office  in  writing,  though  formerly  they 
were  ufually  pur  in  by  their  council  ore  iettu/,  or  viva 
voce , in  court,  and  then  minuted  down  by  the  chief 
clerks  or  prothonotarics ; whence,  in  our  old  law- French, 
the  pleadings  are  frequently  denominated  the  parol. 

The  firft  of  thefe  is  the  declaration , narratio,  or  count , 
anciently  called  the  talc;  in  which  the  plaintiff  fets  forth 
his  caufc  of  complaint  at  length : being  indeed  only  an 

amplification 


(a)  Of  this  ignorance  we  may  fee  daily  inftances,  in  the  abufc  of  two  legal  terms  of  ancient  French : one,  the 
prologue  to  aQ  proclamations,  14  Oycx,  or  Hear  ye,**  which  is  generally  pronounced,  moft  unmeaningly, 44  O yes  : 
the  other,  a more  pardonable  miftake,  viz.  when  a jury  are  all  (worn,  the  officer  bids  the  crier  number  them,  for 
which  the  word  in  law  French  is,  H Countcx  ;**  but  wc  now  hear  it  pronounced  in  very  good  Englifo,  44  Count 
thefe.** 
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Plesdiftgt  amplification  or  expofition  of  the  original  vnt  upon 
^ — v—  wycj)  hii  action  is  founded,  with  the  additional  circum- 
,kf.  ftances  of  time  and  place,  when  and  where,  the  injury 
was  committed. 

Id  local  actions;  where  poffcflion  of  land  is  to  be  re- 
covered, or  damages  for  an  actual  trcfpafs,  or  forwaftc, 
&c.  affefting  land,  the  plaintiff  mull  lay  his  declaration, 
or  declare  hi*  injury  to  have  happened  in  the  very  county 
and  place  that  it  really  did  happen  ; but  in  tranjtory 
actions,  for  injuries  that  might  have  happened  anywhere, 
as  debt,  detinue,  (lander,  and  the  Ukc,  the  plaintiff 
may  declare  in  what  county  he  plcafes,  and  then  the 
trial  mull  be  iirthat  county  in  which  the  declaration  is 
laid.  Though,  if  the  defendant  will  make  affidavit 
that  the  caufe  of  action,  if  any,  arofe  not  in  that  but 
another  county,  the  court  will  direct  a change  of  the 
venue  or  vi/nr  (that  is,  the  vtcinia  or  neighbourhood  in 
which  the  injury  is  declared  to  be  done),  and  will  ob- 
lige the  plaintiff  to  declare  in  the  propcT  county.  For 
the  llatutc  6 Ric.  II.  c.  2.  having  ordered  all  writs  to 
be  laid  in  their  proper  counties,  this,  as  the  judges 
conceived,  im powered  them  to  change  the  venue,  if  re- 
quired, and  not  to  infill  rigidly  on  abating  the  writ : 
which  praftice  began  in  the  rtign  of  James  J.  And 
this  power  is  difcrerionally  exercifed,  fo  as  not  to  caufe 
but  prevent  a defeat  of  juftice.  Therefore  the  court 
will  not  change  the  venue  to  any  of  the  four  northern 
counties  previous  to  the  fpring  circuit ; becaufc  there 
the  affifes  are  holden  only  once  a-year,  at  the  time  of 
fummer  circuit.  And  it  will  fometiraes  remove  the 
venue  from  the  proper  jurifdiftion  (efpeciaTly  of  the 
narrow  and  limited  kind),  upon  a fuggeflion,  duly 
fupported,  that  a fair  and  impartial  trial  cannot  be  had 
therein. 

It  is  generally  ufual,  in  actions  upon  the  cafe,  to  fet 
forth  feveral  edits,  by  different  counts  in  the  fame  de- 
claration ; fo  tlat  if  the  plaintiff  fails  in  the  proof  of 
one,  he  may  fucce*  d in  auother..  As  in  an  action  on 
the  cafe  upon  an  assumpsit  for  goods  fold  and  deliver- 
ed, the  plaintiff  ufually  counts  or  declares,  firft,  upon 
a fettled  arid  agreed  price  between  him  and  the  defend- 
ant ; as,  that  they  bargained  for  20  L u and  left  he 
Ihould  fail  in  the  proof  of  this,  he  counts  likewife  upoa 
a quantum  valebant ; that  the  defendant  bought  other 
goods,  and  agreed  to  pay  him  fo  much  as  they  were 
reasonably  worth : and  then  avers  that  they  were 
worth  other  20 1.  and  lb  on  in  three  or  four  different 
fhapcR ; and  at  lail  concludes  with  declaring,  that  the 
defendant  had  refuted  to  fulfil  any  of  theft  agreements, 
whereby  he  is  endamaged  to  fuch  a value.  And  if  he 
proves  the  cafe  laid  in  any  one  of  his  counts,  though  he 
tails  in  the  reft,  he  (hall  recover  proportionable  da- 
mages. This  declaration  always  concludes  with  tbrfc 
words,  **  and  thereupon  he  brings  fuit,”  See.  inde  pro  - 
dneit  ftP.am,  By  which  words,  fuit  or  frSa  (a  fe- 

qurndo),  were  anciently  underftood  the  w Undies  or  lot 
lowers  of  the  plaintiff.  For  in  former  times,  tlie  law 
would  not  put  the  defendant  to  the  trouble  of  anfwering 
the  charge  till  the  plaintiff  lud  made  out  at  lead  a pro- 
bable cafe.  But  the  aftual  production  of  the  fuit,  jetia, 
or  followers,  is  now  antiquated,  and  hath  been  totally 
difufed,  at  leail  ever  fince  the  reign  of  Edward  III. 
though  the  form  of  it  Hill  continues. 

At  the  end  of  die  declaration  are  added  alfi)  the 


plaintiff's  common  pledget  of  profecution,  John  Doe  Phadirgn 
and  Richard  Roe ; which,  as  we  elfewhcrc  obferve, 

(fee  Writ),  am  now  mere  names  of  form;  though 
formerly  they  were  of  ufe  to  anfwer  to  the  king  for  the 
amercement  of  the  plaiutiff,  in  cafe  he  were  nonfuited, 
jarred  of  his  aAion,  or  had  a verdict  and  judgment 
again  ft  him.  For  if  the  plaintiff  negledts  to  deliver  a 
declaration  for  two  terms  after  the  defendant  appears,  or 
is  guilty  of  other  delays  or  defaults  againft  the  rules  of 
law  in  any  fubfequent  dago  of  the  aftioa,  he  is  adjudged 
Hot  to  follow  or  purfuc  liis  remedy  as  he  ought  to  do  j 
and  thereupon  a non  fuit,  or  non  proftquilur,  is  entered, 
and  he  ii  faid  to  be  non-prof  J.  And  for  thus  deferring 
his  complaint,  after  making  a falfe  claim  or  complaint 
(fro  faifo  c/amore  fu»)y  he  Ihali  not  only  pay  colls  to  the 
defendant,  but  is  liable  to  be  amerced  to  the  king.  A 
retraxit  differs  from  a nonfuit,  in  that  the  one  is  negative 
and  the  other  pofitive : the  nonfuit  is  a default  and 
negleft  of  the  plaintiff,  and  therefore  he  is  allowed  to 
begin  his  fuit  again  upon  payment  of  colls ; but  a re- 
traxit is  an  open  and  voluntary  renunciation  of  his  fuit 
in  court ; and  by  this  he  for  cvct  lofes  his  aft  ton.  A 
dif continuance  is  fomrwhat  limilar  to  a nonfuit ; for  wheo 
a plaintiff  leaves  a chafm  in  the  proceedings  of  his  caufe, 
as  by  not  continuing  the  procefs  regularly  from  day  to 
day,  and  time  to  time,  as  he  ought  to  do,  the  fuit  is 
difeonrinued,  and  the  defendant  is  no  longer  bound  to 
attend  j but  the  plaintiff  mull  begin  again,  by  fuing  out 
a new  original,  ufually  paying  colls  to  his  antagoniil. 

When  the  plaintiff  hath  Hated  his  cafe  in  the  decla- 
ration, it  is  incumbent  on  the  defendant,  within  a rea- 
fonable  time,  to  make  his  defence,  and  to  put  in  a pica; 
or  elfe  the  plaintiff  will  at  once  recover  judgment  by  de- 
fault, or  nihil  died , of  the  defendant. 

Defence,  in  its  true  legal  fenfe,  fignifies  not  a julU- 
fic.it ion,  protrftion,  or  guard,  which  is  now  its  popular 
figniiic.it ion  ; but  merely  an  oppofmg  or  denial  ( from  the 
French  verb  dtfendre)  of  the  truth  or  validity  of  the 
complaint.  It  is  the  contejlatio  litis  of  the  civilians  : a 
general  aifertion  that  the  plaintiff  hath  no  ground  o? 
aftion ; which  aflertion  is  afterwards  extended  and  main- 
tained in  his  pica. 

Before  defence  made,  if  at  all,  cognizance  of  the 
fuit  mull  be  claimed  or  demanded ; when  any  perfon 
or  body-corporate  hath  the  franehife,  not  only  of  hold- 
ing pleas  within  a particular  limited  jurifdiftion,  but 
alio  of  the  cognizance  of  picas  t and  that  either  without 
any  words  exclufive  of  other  courts,  whichrintitlet  the 
lord  of  the  franehife,  whenever  any  fuit  that  belong*  to 
his  jurifdiftion  is  commenced  in  the  courts  at  Wcttmin- 
tter,  to  demand  the  cognizaooe  thereof;  or  with  fuch 
exclufive  words,  which  alio  intitle  the  defendant  to  plead 
to  the  jurifdiftion  of  the  court.  Upon  this  claim  of 
cognisance,  if  allowed,  all  proceedings  lhall  ccafe  in  the 
fuperior  court,  and  the  plaintiff  is  left  at  liberty  to 
purfiie  his  remedy  in  the  fpecial  jurifdiftion.  As,  when 
a fcholar  or  other  privileged  perfon  of  the  utiivcrfitie* 
of  Oxford  or  Cambridge  is  impleaded  in  the  courts  at 
Weftminllcr,  for  any  caufe  of  aftiop  whatlbcvcr,  uolrfs 
upon  a quell  ion  of  freehold*  In  thefe  calcs,  by  the 
charter  of  tbofe  learned  bodies,  oonfirmed  by  aft  of  par- 
liament, the  chancellor,  or  vice-chancellor,  may  put  in 
a claim  of  cognizance  ; which,  if  made  in  due  time  aneb 
form,  and  with  due  proof  of  the  fafts  alleged,  is  regu- 
larly 
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d’tig*  Iariy  flowed  by  the  courts.  It  muff  be  demanded  be- 
fore  full  defence  is  made  or  imparlance  preyed  \ for  thefe 
•re  a fubmiffion  to  the  jurifdi&ion  of  the  fuperior  court, 
aud  the  delay  is  a leu  bet  in  the  lord  of  the  franchifc : 
atiid  it  «riQ  not  be  allowed  if  it  ocrafiona  a failure  of  iu- 
ftice,  or  if  an  aftion  be  brought  againft  the  perfoa 
hunk  If  who  claims  the  fmnehife,  unlcfs  he  hatn  alfo 
a power  in  fuch  cafe  of  making  another  judge. 

After  defence  made,  the  defendant  muft  put  in  hia 
plea,  but  before  he  defend*,  if  the  fuit  i*  commenced 
by  m/mi  or  latitat  t without  any  fpccial  original,  he  is 
ilitHlcd  to  demand  one  imparlance , or  Fieentia  loqueruK  / 
and  may,  before  he  pleads,  hare  more  granted  by  cohfcnt 
»»f  the  court,  to  fee  if  lie  can  end  the  matter  amicably 
without  further  fuit,  by  talking  with  the  plaintiff:  a 
practice  which  is  fuppofed  to  have  arifen  from  a principle 
of  religion,  in  obedience  to  that  precept  of  the  gofpel, 
**  agree  with  thine  adverfary  quickly,  whilft  thou  art  m 
tie  way  with  him.**  And  it  may  be  obkrvcd,  that  this 
gofpd-precept  has  a plain  reference  to  the  Roman  law  of 
the  twelve  tables,  which  exprcfdy  dirofted  the  plaintiff 
and  defendant  to  make  up  the  roaster  while  they  were 
in  the  way,  or  going  to  thp  prartor;— in  via,  rrm  uti 
ftt'rnt  9rat9.  Thcrr  are  alfo  many  other  previous  ftep* 
which  may  be  taken  by  a defendant  before  he  puts  in  his 
plea.  He  may,  in  real  adions,  demand  a new  of  the 
thing  in  quedioo,  in  order  to  afeertain  its  identity  and 
other  circumftanccs.  He  may  crave  oyer  of  the  writ,  or 
of  the  bond,  or  other  fpecialty  upon  which  the  action  is 
brought ; that  is,  to  hear  it  read  to  him  | the  generality 
of  defendants  in  the  times  of  ancient  fimplicity  being 
fuppofed  incapable  to  read  it  themfelves;  whereupon 
the  whole  is  entered  verbatim  upon  the  record  ; and  the 
defendant  may  take  advantage  of  any  condition,  or 
other  part  of  it,  not  ftated  in  the  plaintiff's  declaration. 
In  real  actions  alfo  the  tenant  may  pray  in  aid,  or  call  for 
the  afliilance  of  another,  to  hdp  him  to  plead,  beemufe 
oT  the  feeblcnefs  or  imbecility  of  hia  own  eftate.  Thus 
n tenant  for  life  may  pray  in  aid  of  him  that  hath  the 
inheritance  in  remainder  or  rtverfion  ; and  an  incumbent 
may  pray  in  aid  of  the  patron  and  ordinary ) that  is,  that 
tin  y fhali  be  joined  in  the  aftion,  and  help  to  defend  the 
title.  Voucher  alfo  is  the  calling  in  of  lome  perfon  to 
anfwer  the  adtion,  that  hath  warranted  the  title  to  the 
tenant  or  defendant.  This  we  AiU  make  ufe  of  in  the 
form  of  common  recoveries,  which  are  grounded  on  a 
writ  of  entry ; a fpecies  of  a A ion  that  relies  chiefly 
on  the  weaknefs  of  the  tenant’s  title,  who  therefore 
vouches  another  perfon  to  warrant  it.  If  the  vouchee 
appear*,  he  is  made  defendant  inftead  of  the  voucher  j 
tut  if  he  afterwards  makes  default,  recovery  (hall  be 
bad  againft  the  original  defendant ; and  he  fhafl  recover 
an  equivalent  in  value  againft  the  deficient  vouchee.  In 
affixes,  indeed,  where  the  principal  queftkm  is,  whether 
the  demandant  or  his  anceftors  were  or  were  not  in  pof- 
feffjon  till  the  otrfter  happened,  and  the  title  of  the 
tenant  is  little  (if  at  all)  difcuffed,  there  no  voucher  is 
allowed  j but  the  tenant  may  bring  a writ  of  warrotttia 
chart*  againft  the  warrantor,  to  compel  him  to  aflift  him 
with  a good  plea  or  defence,  or  clfe  to  render  damages 
aid  the  value  of  the  iland,  if  recovered  againft  the 
tenant.  In  many  real  adions  alfo,  brought  by  or  againft 
ran  infant  under  the  age  of  2 1 years,  and  alfo  in  actions 
of  debt  brought  agaiial  him,  as  heir  to  any  duceafcd 


tneeftor,  either  party  truiy  Vuggcft  the  nonage  bf  the  PWd  w, 
infant,  and  pray  that  the  proceedings  may  be  deferred  m*  ■■■* 
till  his  full  age,  or,  in  our  legal  plunk,  that  the  in- 
fant may  have  his  age,  aud  that  the  parol  may  demur % 
that  is,  that  the  pleadings  may  be  Raid  ; aod  then 
they  fh&U  not  proceed  till  his  full  age,  uiUcfii  it  be  ap- 
parent that  he  cannot  be  prejudiced  thereby.  But 
by  the  ftatutes  of  Wcflm.  1.  3 Edw.  I.  c.  46.  and  of 
Glocefter,  6 Edw.  I.  c.  2.  in  writ*  of  entry  fur  df* 
feifm  in  fomc  particular  cafes,  and  in  aft  bus  aunce- 
ftrcl  brought  by  an  infant,  the  parol  (hall  not  demur  | 
otherwife  he  might  be  deforced  of  hia  whole  property* 
and  even  want  a maintenance,  till  he  came  of  age. 

So  likewife  in  a writ  of  dower  the  heir  lhall  not  havt 
hi*  age ; fur  it  is  neccffary  that  the  widow's  claim  be 
immediately  determined,  elk  (he  may  want  a preterit 
fubfiftencc.  Nor  lhall  an  infant  patron  have  it  in  a 
quart  imptdUy  'tince  the  law  holds  it  ntctrffary  and  expe- 
dient that  the  church  be  immediately  filled. 

When  theft  proceedings  are  over,  the  defendant  muft 
then  put  in  his  excufe  or  plea.  See  1'lca. 

It  is  a rule  in  pleading,  that  no  man  be  allowed  to 
plead  fpccraUy  fuch  a plea  as  amounts  only  to  the  gene- 
ral iffue,  or  a total  denial  of  the  charge ; but  in  kch 
cafe  he  lhall  be  driven  to  plead  the  general  iffue  in  unit* 
whereby  the  whole  quefttou  is  referred  to  a jury.  But 
if  the  defendant,  in  an  nfftze  or  a&iou  of  trclpafs,  be 
ddirous  to  refer  the  validity  of  hia  title  to  tire  court 
rather  than  the  jury,  he  may  ftate  hia  title  fpecullyi 
and  at  the  Came  Ume  gi  e colour  to  the  plaintiff,  or  fup- 
pofc  him  to  have  an  appearance  or  colour  of  title,  bad 
indeed  in  point  of  law,  but  of  which  the  jury  arc  not 
competent  judges.  As  if  his  own  true  title  is,  that  be 
claims  by  feoffment  with  livery  from  A,  by  force  of 
which  he  entered  on  the  lands  in  qudlion,  be  cannot 
plead  this  by  ilfdf,  as  it  amounts  to  no  more  than  the 
general  iffue,  md  forty  nut  SJfeftHy  in  nfiixe,  or  not  guilty 
in  an  aftion  of  trefpafs.  But  he  may  allege  this  fpecially, 
provided  he  goes  farther,  ami  fays,  that  the  plaintiff 
claiming  by  colour  of  a prior  deed  of  feoffment,  without 
livery,  entered  ; upon  whom  he  entered  ; and  may  then 
refer  himklf  to  the  judgment  of  the  court  which  of  thefe 
two  titles  is  the  bell  in  point  of  law. 

When  the  plea  of  the  defendant  is  thus  put  in,  if  it 
does  not  amount  to  an  iffue  or  total  contradiction  of 
the  declaration,  but  only  evades  it,  the  f.'aintiff  may 
plead  again,  and  reply  to  the  defendant's  plea : Either 
traverfing  it,  that  is,  totally  denying  it ; as  if,  on  an 
action  of  debt  upon  bond,  the  defendant  pleads  folvk 
ad  dienty  that  he  paid  the  money  when  due ; here  the 
plaintiff  in  hia  replication  may  totally  travcTfc  this  plea* 
by  denying  that  the  defendant  paid  it : Or  he  may  allege 
new  matter  in  contradiction  to  the  defendant's  plea  ; as 
when  the  defendant  pleads  no  award  made,  the  plaintiff 
may  reply,  and  fet  forth  an  attual  award,  and  aftign  a 
breach  : Or  the  replication  may  confefs  and  avoid  the 
plea,  by  fome  new  matter  or  dillin&ion,  confiftrnt  with 
the  plaintiff's  former  declaration ; as  in  an  aft  ion  for 
treipafling  upon  land  whereof  the  plaintiff  is  kixed,  if 
the  defendant  (hows  a title  to  the  land  by  defeent,  and 
that  therefore  he  had  a right  to  enter,  and  gives  colour 
to  the  plaintiff,  the  plaintiff  may  either  traverfe  and 
totally  deny  the  faft  of  the  defeent  1 or  he  may  confeTt 
and  avoid  it,  by  replying,  that  true  it  is  that  fuch  de- 
" Iccnt 
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Pleading.  fcent  happened,  but  that  fincc  the  defeent  the  defendant 
v"  "w  himfelf  demifed  ihc  land*  to  the  plaintiff  for  term  of  life. 

To  the  replication  the  defendant  may  rejoin,  or  put  in 
an  anfwer  called  a rejoinder.  The  plaintiff  may  anfwer 
the  rejoinder  by  a fur  rejoinder ; upon  which  the  de- 
fendant may  rrAvt,  and  the  plaintiff  anfwer  him  by  a 
fur  r.  Utter.  Which  pleas,  replications,  rejoinders,  fur- 
rrjouukrs,  rtbutten,  and  fur- rebutters,  anfwer  to  the 
rxctfiioy  repfuatio,  duplication  trip/natio,  and  quadruplica- 
te of  the  Roman  laws. 

The  whole  of  this  procefa  is  denominated  the  plead- 
iu(  i in  the  fcvrral  ftages  of  which  it  muft  be  carefully 
ohferved,  not  to  depart  pr  vary  from  the  title  or  defence 
which  the  party  ban  once  infilled  on.  For  this  (which 
is  called  a departure  in  pleading)  might  occafion  endlefs 
altercation.  Therefore  the  replication  muft  fupport  the 
declaration,  and  the  rejoinder  muft  fupport  the  pica, 
without  departing  out  of  it.  As  in  the  cafe  of  pleading 
no  award  made  in  confequencc  of  a bond  of  arbitration, 
to  which  the  plaintiff  replies,  fetting  forth  an  aflual 
award ; now  the  defendant  cannot  rejoin  that  be  hath 
performed  this  award,  for  fuch  rejoinder  would  be  an 
entire  departure  from  his  original  plea,  which  alleged  that 
no  fuch  award  was  made  : therefore  he  has  now  no  other 
choice,  but  to  iratrcrfc  the  fa&  of  the  replication,  or 
tlfc  to  demur  upon  the  law  of  it. 

Again,  all  duplicity  in  pleading  muft  be  avoided. 
Every  plea  muft  be  fimple,  entire,  coone&ed,  and  con- 
fined to  one  Tingle  point : h muft  never  be  cnttrpglrd 
with  a variety  of  dillinft  independent  anfwers  to  the 
fame  matter ; which  muft  require  as  many  different  re- 
plies, and  introduce  a multitude  of  iffues  upon  one  and 
the  fame  difputc.  For  this  would  often  enibarrafa  the 
jury,  and  fbmetimes  the  court  itfelf,  and  at  all  events 
would  greatly  enhance  the  expence  of  the  parties.  Yet 
ft  frequently  is  expedient  to  plead  in  fuch  a manner  as 
to  avoid  any  implied  admiflion  of  a faft,  which  cannot 
- with  propriety  or  fafety  be  pofrtivrly  affirmed  or  denied. 
And  this  may  be  done  by  what  is  called  a prutfation  ; 
whereby  the  party  interpofes  an  oblique  allegation  or 
denial  of  fomc  fa&,  prutefting  (by  the  gerund,  protrfan- 
do  ) that  fuch  a matter  does  or  docs  not  exift  ; and  at 
the  fame  time  avoiding  a direft  affirmation  or  denial. 
Sir  Edward  Coke  Hath  defined  a probation  (in  the 
pithy  dialed  of  that  age)  to  be,  u an  otclufion  of  a 
cowlufion.”  For  the  ufc  of  it  is,  to  fate  the  party 
from  being  concluded  with  refpedl  to  feme  fact  or  cir- 
cumftanec  which  cannot  be  direCtly  affirmed  or  denied 
without  falling  into  duplicity  of  pleading } and  which 
yet,  if  be  did  not  thus  enter  his  proteft,  he  might  be 
deemed  to  have  tacitly  waved  or  admitted.  Thus,  while 
tenure  in  villainage  fubfifted,  if  a villain  had  brought  an 
aCtion  a ^ainll  his  lord,  and  the  lord  was  inclined  to  try 
the  merits  of  the  demand,  and  at  the  fame  time  to  pre- 
vent any  conchifion  aguinft  himfelf  that  he  had  wared 
his  figniory  j he  could  not  in  this  cafe  both  plead  affir- 
matively that  the  plaintiff  was  his  vilkiu,  and  Jfo  take 
iffue  upon  the  demand ; for  then  his  plea  would  have- 
been  double,  as  the  former  alone  would  have  been  a good 
bar  to  the  aCtion : but  he  might  have  alleged  the  vulai- 
nage  of  the  plaintiff  by  way  of  prdieftation,  and  then 
hate  dented  the  demand.  By  this  means  the  future  vaf- 
fidagje  of  the  plaintiff  was  favedto  the  defendant,  in  cafe 
the  iffue  was  found  in  his  (the  defendant’s)  favour;  for 
the  proUftatiou  prevented  that  coadidkm  which  would 
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otberwife  have  rcfulted  from  the  reft  of  his  defence,  Plcad'-op 
that  he  had  cnfranchifed  the  plaintiff,  fmee  no  villaia  p.Jfurr 
could  maintain  a civil  aftinn  agsinft  his  ford.  So  alio  1 lC*  u r 
if  a defendant,  by  way  of  inducement  to  the  point  of  his 
defence,  alleges  (among  other  matters)  a particular  mode 
of  feifin  or  tenure  which  the  plaintiff  is  unwilling  to 
admit,  and  yet  deftres  to  take  iffue  on  the  principal 
point  of  the  defence,  he  muft  deny  the  feifin  or  tenure 
by  way  of  proteftation,  and  then  traverfc  the  defen  five 
matter.  So,  laftiy,  if  an  award  be  fet  forth  by  the 
plaintiff,  and  he  can  nffign  a breach  in  one  part  of  it 
(via.  the  non-payment  of  a font  of  money),  and  yet  is 
afraid  to  admit  the  performance  of  the  reft  of  the  award, 
or  to  aver  in  general  a non-performance  of  any  part  of 
it,  left  fomething  (honld  appear  to  have  been  performed ; 
he  may  favc  to  himfelf  any  advantage  lie  might  hereafter 
make  of  the  general  WHi-perforroance,  by  aBeging  that 
by  proteftatkm,  he  can  plead  only  the  non-payment  of  the 
money. 

In  any  ft  age  of  the  pleadings,  when  either  fide  ad* 
vanres  or  affirms  any  new  matter,  he  ufually  (as  was 
faid)  avers  it  to  be  true  ; **  and  this  he  is  ready  to  ve- 
rify.M On  the  other  hand,  when  cither  fide  traverfes  or 
denies  the  fads  pleaded  by  his  antagonift,  be  ufually 
tenders  an  iffuet  as  it  is  called ; the  language  of  which 
is  different  according  to  the  party  by  wiiom  it  is  ten- 
dered : for  if  the  traverfc  or  denial  coipcs  from  the  de- 
fendant, the  iffue  is  tendered  in  this  manner,  “ And  of 
this  he  puts  himfelf  upon  the  country,”  thereby  fubmit- 
ting  himfelf  to  the  judgment  of  his  peers:  but  if  the 
traverfc  lies  upon  the  plaintiff,  he  tenders  the  iffue  or 
prays  the  judgment  of  the  peers  agaioft  the  defendant  in 
another  form  ; thus,  “ and  this  he  prays  may  be  in- 
quired of  by  the  country.” 

But  if  either  fide  (as,  for  in  fiance,  the  defendant) 
pleads  p fpecial  negative  plea,  not  traveling  or  denying 
any  thing  that  was  before  alleged,  but  difclofing  fome 
new  negative  matter  j as  where  the  fuit  is  on  a bond 
conditioned  to  perform  an  award,  and  the  defendant 
pleads,  negatively,  that  no  award  was  made  ; he  tenders 
no  iffue  upon  this  plea,  bccaufe  it  does  not  yet  appear 
whether  the  faA  will  be  deputed,  the  plaintiff  not  ha- 
ving yet  afferted  the  cxiftence  of  any  award ; but  when 
the  plaintiff  replies,  and  fets  forth  an  actual  fpectfic 
award,  if  then  the  defendant  traverfes  the  replication, 
and  denies  the  making  of  any  fuch  award,  he  then,  and 
not  before,  tedders  an  iffue  to  the  plaintiff.  For  when 
in  the  cout  fe  of  pleading  they  conic  to  a point  which  id 
affirmed  on  one  fide  and  denied  on  die  other,  they  air 
then  faid  to  be  at  iffue ; all  their  debates  being  at  lull 
contra&ed  intd  a finglc  point,  which  mul;  now  be  de- 
termined cither  in  favour  of  the  plaintiff  or  of  the  defrn-  * 
dant.  Bee  Issue. 

FLEASING,  art  of.  See  Politeness. 

PLEASURE  is- a word  fo  univerially  underftood  as 
to  need  no  explanation.  Lexicographers,  however,  who 
muft  attempt  to  explain  every  wo  ad,  call  it  “ the  grati- 
fication of  the  mind  or  fenfes.”  It  is  dircAly  oppofitc 
to  Pain,  and  conftitutes  the  whole  of  pofitive  happinefj 
as  that  does  of  mifrry.  „ ^ 

The  Author  e»f  Nature  has  furniihed  us  with  many  fr.fr  v/r- 
plcafurcs,  as  well  as  made  us  liable  to  many  pains  ; aaddWy»r, 
we  are  fufceptible  of  both  in  fome  drgree  as  foon  as  we 
have  life  and  are  endowed  with  the  faculty  of  fcnfatioa. 

A French  writer,  in  a work*  which  ones  railed  high  4.  * 
- 6 expeAatioiUr 
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expe&ationr,  contends,  tli.it  a child  in  the  womb  of  its 
mother  feels  neither  plcafurc  nor  pain.  “ Thefe  fol- 
iations (fays  he)  are  not  innate;  they  have  their  origin 
from  without : and  it  is  at  the  moment  of  our  birth  that 
the  foul  receives  the  firft  impreflions  ; impreflions  flight 
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(and  without  feufailon  he  certainly  could  have  none  of  Ptc*fur< 
thfcm),  what  induced  him  to  wa/i,  eat,  or  drink,  or  to  • 
ctaft  from  any  of  thefe  operations  after  they  were  ac- 
cidentally begun  t The  inftances  of  lltc  autoauita  which 
played  on  the  flute  and  at  chefs  are  not  to  the  purpofc 


and  fupcrfi^ial  at  tlie  beginning,  but  which  by-time  Hid  for  which  they  are  adduced  ; for  tlicre  is  no  parallel 
•repeated  a£ts  leave  deeper  traces  in  the  fenforiwm,  and  between  them  and  this  natural  machine,  unlefa  the  pbi- 
become  more  extenfive  and  more  tailing.  It  is  when  lofophcrs  wound  up  their  man  to  cat,  drink,  walk,  or 
the  chOd  fends  forth  its  firft  cries  that  fenfibility  or  the  fit,  as  Vacanfun  and  Kcmpcler  w ound  up  their  automa- 
faculty  of  fenfation  is  produced,  which  in  a fhort  time  ta  to  play  or  ceafc  from  playing  on  the  German  flute 
gathers  ftreiigth  and  liability  by  the  unprrftioo  of  cate-  and  at  chefs.  Sec  And&Oides. 
nor  object*.  Plcafurc  and  pain  not  being  innate,  and  Our  author  having  for  a while  fported  with  thefe 
being  only  acquired  in  the  fame  manner  as  the  qualities  hamikft  paradoxes,  proceeds  to  put  the  credulity  of  his 


which  wc  derive  from  inftm&ion,  education,  and  fodety, 
it  follows  that  wc  learn  to  fuffer  and  enjoy  as  we  learn 
nny  other  fcience." 

This  is  ilrange  reasoning  and  flrange  language.  That 
fenfations  are  not  innate  is  univcrfally  acknow  ledged ; 
but  it  does  not  therefore  follow  that  the  foul  receives  its 
ftrft  iraprrflions  and  firft  fenfations  at  the  moment  of 
birth.  The  child  has  life,  tbe  power  of  locomotion, 
and  the  fenfe  of  touch,  long  before  it  is  born ; and 
■every  mother  will  tell  this  philofopher,  that  an  infant 
unborn  exhibits  fymptoms  both  of  pain  and  of  plca- 
furc. That  many  of  our  organs  of  fenfe  are  improved 
by  ufc  is  incontrovertible ; but  it  is  fo  far  from  being 
true  that  our  fenfible  pieafurcs  become  more  exquiiite 
by  being  often  repeated,  that  the  dired  contrary  is  ex- 
perienced of  far  the  greater  part  of  them  ; and  though 
■external  objects,  by  making  repeated  impreflions  on  the 
1‘cnfcs,  certainly  leave  deeper  traces  on  the  memory  than 
an  objecl  once  perceived  can  do,  it  by  no  means  follows 
that  thefe  impreflions  become  the  more  delightful  the 
more  familiar  that  they  are  to  us.  That  we  learn  to 
fuffer  and  enjoy  as  we  learn  any  other  feience,  is  a moll 
extravagant  paradox  j for  it  is  felf-cvident  that  we  can- 
not live  without  being  capable  in  fome  degree  both  of 
luffering  and  enjoyment,  though  a man  may  certainly 
live  to  old  age  in  profound  ignorance  of  all  the  fden- 

The  fame  writer  afliirts  us,  indeed,  that  fenfation  is 
not  ncceffary  to  human  life.  “ Philoiophcrs  (lays  he) 
make  mention  of  a man  who  had  loft  every  kind  of  feel- 
ing in  every  member  of  his  body  : he  was  pinched  or 
pneked  to  no  purpofe.  Meanwhile  this  man  made  ufe 
of  all  his  members  ; he  walked  without  pain,  he  drank, 
ate,  and  flept,  without  perceiving  that  he  did  fo.  Scn- 
fiblc  neither  to  plcafure  nor  pain,  he  was  a true  natural 
machine.*' 

To  the  tale  of  thefe  anonymous  philofophers  our  au- 
thor gives  implicit  credit,  whilft  he  favours  us  at  the 
fame  in  (Lint  with  the  following  argumentation,  which 
completely  proves  its  falfchood.  “ It  is  true  that  fcis- 
fation  is  a relative  quality,  fufceptible  of  increafe  and 
diminution ; that  it  is  not  ncccflary  to  cxillencc ; and 
that  one  might  live  without  it : but  in  this  cafe  he 
would  live  as  an  automaton,  without  feeling  plcafure 
or  pain ; anJ  he  would  poffcfs  neither  idea,  nor  re- 
flection, nor  ddire,  nor  paffton,  nor  will,  nor  fenti- 
ment ; his  exiftence  would  be  merely  paflive,  he  would 
live  without  knowing  it,  and  die  without  apprehen- 
fion.” 

But  if  this  man  of  the  philofophrrs,  whom  our  au- 
thor calls  an  automaton,  and  a true  natural  matbmt , had 
neither  uLa,  nor  dejirr,  nor  fxtffion,  nor  will,  nor  Jcntiment 


teader  to  the  tell  with  others  of  a very  contrary  ten- 
dency. He  militates  an  inquiry  concerning  the  fupc- 
riority,  in  number  and  degree,  of  the  plcafures  enjoyed 
by  tlie  different  orders  of  men  in  fodety  ; and  labour*, 
not  indeed  by  argument,  but  by  loofc  declamation,  to 
propagate  the  belief  that  happmefs  is  very  unequally 
diilributed.  The  plcafures  of  the  rich,  he  fays,  mufl 
be  more  numerous  and  exqutfite  than  thufe  of  tlie  poor  ; 
tlie  nobleman  mull  have  more  enjoyments  than  the  ple- 
beian of  equal  wealth  ; and  the  king,  according  to  him, 
mull  be  the  happieft  of  all  men.  He  owns,  indeed,  that 
although  “ birth,  rank,  honours,  and  dignity,  add  to 
happincfi,  a man  is  not  to  be  confidcrcd  as  iniferabic 
becaufe  lie  isboru  in  tlie  lower  conditions  of  life.  A man 
may  be  happy  as  a mechanic,  a merchant,  ora  labourer, 
provided  he  enters  into  the  fpirit  of  his  profeffion,  and 
has  not  imbibed  by  a mifplaccd  education  thofc  fenti- 
ments  which  make  his  condition  infupportablc.  liap- 
pinefs  is  of  eafy  acquifition  in  the  middling  ftations  of 
life ; and  though  perhaps  we  arc  unable  to  know  or  to 
rate  exactly  the  plcafurc  which  arifes  from  contentment 
and  mediocrity,  yet  happinefs  being  a kind  of  aggre- 

f;atc  of  delights,  of  riches,  and  of  advantages  more  or 
cfs  great,  every  perfon  muff  liave  a {hare  ol  it ; the  di- 
viiion  is  hot  cxa&ly  made,  but  all  other  things  equal, 
there  w ill  be  more  in  the  elevated  than  in  the  inferior 
conditions  of  fociety  ; the  enjoyment  will  be  more  felt, 
the  means  of  enjoying  more  multiplied,  and  the  plca- 
fures more  varied.  Birth,  rank,  fortune,  talents,  wit, 
geniua,  and  virtue,  are  then  the  great  fources  of  happi- 
nefs : thofc  advantages  are  fo  confidcrable,  that  wc  Ice 
men  contented  with  any  one  of  them,  but  their  union 
forms  fupreme  felicity.  _ . 

“ There  is  £s  vaft  a difference,  fays  Voltaire,  between 
a man  who  has  made  his  fortune  and  one  who  has  to 
make  it,  that  they  arc  fcarccly  to  be  confidcred  as  crea- 
tures of  the  fame  kind.  The  fame  thing  may  be  faid 
of  birth,  the  greateft  of  all  advantage*  in  a large  fo- 
ciety; of  rank,  of  honours,  and  of  great  abilities.  How 
great  a difference  is  made  Wtwcen  a perfon  of  high 
birth  and  a tradefman ; between  a Newton  or  Dcfcar* 
tes  apd  a Ample  mathematician  ? Ten  thoufand  foldicm 
are  lolled  on  the  field  of  battle,  and  it  Is  fcarccly  men- 
tioned: but  if  the  general  falls,  and  especially  if  he  be  a 
-man  of  courage  and  abilities,  the  court  and  city  are 
filled  with  the  news  of  lus  death,  and  the  mourning  is 
univerfak 

14  Frederic  the  Great,  tbe  late  king  of  Pruffia,  felt 
in  a more  lively  manner  than  perhaps  any  other  man 
the  value  of  great  talents,  i would  willingly  renounce, 
faid  he  to  Vohaire,  every  thing  which  is  an  objtft  of 
defire  and  ambition  to  npui ; but  1 am  certain  if  1 wok 
5 not 
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not  r prince  I IhocM  He  mrfhmg.  Yo«r  merit  »h>nc  and  tMmficence  in  the  cWa^r  of  Home  of  its  king*.  FlcJbra. 

U. . . ^ujd  ^„;n  the  fOccrr,  and  rrrvv*  and  ■dinrnrtK-mnf  Thi*  ft.ite  of  the  great  eft  htppim  is  to  which  man  can  1,1  ~ * 

the  world  ; but  to  fecure  refj>eft  fi>r  me,  title*,  and  ar-  teach  not  Win*  idea),  it  will  fern:  xs  a flanM  of  c6m- 

irim,  and  revenues,  are  abWutely  ncceflary.”  jwriinn  by  which  Ivappinefs  arul  mifery  can  be  eftimatexi 

For  what  pirrpofe  thb  account  of  human  bappinefi  in  all  civilized  countries.  Hr  is  4/  happy  at  a kin j,  ia 
wan  pubfifhed,  it  bftwiw  not  us  to  fay.  Its  obriwii  a prntcrbm)  expreftton,  became  we  believe  with  juftice 
tendency  is  to  make  the  lower  order*  of  focicty^difcan-  that  royalty  is  the  extreme  limit  of  the  greateft  enjoy- 

tented  with  their  ftate,  ami  tntious  of  their  (uperion ; menu  ; and  in  farft,  bappinef*  being  the  work  of  man, 

and  it  is  not  imreafonabh*  to  fwppofr,  that  it  contributed  that  condition  which  comprehend1*  all  the  degree*  of 

in  tame  degree  to  excite  the  ignorant  part  of  the  author's  power  and  of  glory*  which  is  the  fouroc  of  hocour  and 
countrymen  to  the  cianmiffion  cf  tbofe  atrocities  cf  of  dignity,  and  which  fttppofct  in  the  perfon  in  veiled 
which  they  have  finer  hern  gtrifcy.  That  ft»ch  was  his  with  it  all  means  of  enjoyment  cither  tor  Ihmfrlf  or 
intention,  the  following  extract  will  not  permit  its  to  other*,  leaves  nothing  on  this  earth  to  which  any  rca- 
believe ; for  though  in  it  the  author  attempt**  to  fup-  fonable  man  would  give  the  preference, 
port  the  fame  fidfe  theory  of  human  h*ppinen,  he  men-  **  We  ran  find  alio  in  this  high  rank  the  extreme  of 
lions  virtuous  kings  with  the  refpeft  becoming  a kryai  the  grralcrt  evils  to  which  the  condition  of  nature  is 
fnhjtft  of  the  unfortunate  Lent*,  whole  character  he  expo  fed.  A king  condemned  to  death,  ami  profiling 
feems  to  have  intentionally  drawn,  and  whole  death  by  on  a fcuffold,  by  the  authority  of  a faction,  while  at  th< 


the  authority  of  n lavage  faction  he  has  in  effect  fore- 
told. 


font*  time  he  had  endeavuuicd  by  every  mean*  in  hit 
power  to  promote  the  general  h.ippineu  of  his  fubjef  Is, 


**  Happinefii,  in  a Rate  of  fin-rety.  takes  the  rwf  is  the  molt  terrible  and  linking  example  of  human  mi- 
variable  forms:  it  is  a Proteus  fufceptiMr  of  every  kind  fery  * for  if  it  be  true  that  a crown  is  the  grtautf  of 
of  metamorphofis : it  is  different  in  different  men,  in  all  hh  flings,  then  the  Iofi*  of  it,  and  at  the  lime  time  the 
different  ages,  and  in  different  conditions,  Ac.  The  lofs  of  life  by  an  ignominious  and  unjuft  Sentence*  are  of 
plcjifures  of  vonth  arr  very  different  from' thofe  of  old  all  calamities  the  moft  drvadfu). 

:.gc : what  affords  enjoyment  to  a mechanic  would  he  **  It  is  alfo  in  the  courts  of  kings  that  wc  find  the 
firpreme  tnifery  to  a nobleman  ; ami  the  amufements  of  moft  amiable  ami  perfect  chira6er*}  ?nd  it  » the.-e 
the  country  would  appear  iofrptd  in  the  capital.  Is  where  true  grandeur,  true  polite  nets,  the  bed.  tone  of 
there  then  nothing  fixed  with  regard  to  happmefs?  Is  maimers,  the  moft  amiable  grace*,  and  the  ir.oft  cmi. 

’«  of  all  things  the  muff  variable  end  the  moH  arbitrary?  nent  virtues,  are  completely  cftaMilhed.  It  i»  in  courts 
Or,  in  judging  of  it,  is  it  fmpofliMe  to  find  «i  ftandard  that  men  feetn  to  have  acquired  their  greateft  improve  - 
lry  which  we  can  determine  the  limits  of  the  greateft  ment : Wliofoever  hasfecn  a court,  fays  La  Bniyere,  has 
good  to  which  man  can  arrive  in  the  prefent  ffatc?  feen  the  world  in  the  moft  beautiful,  the  moil  enchant- 
It  is  evident  that  men  form  the  fame  ideas  uf  the  lieau-  iug,  and  attractive  colours.  'rhe  prejudices-  of  mankind 
tfful  and  fubllmein  nature,  and  of  riglit  and  wrong  in  in  behalf  of  the  great  are  fo  exit  dive,  that  if  they  in. 
morality,  provitlrd  they  have  arrived  at  that  degree  of  dined  to  be  good  they  would  be  almuft  ilu:  objects  of 
improvement  and  ci*i1i'«tion  of  which  human  nature  is  adoration/* 

folceptiblc ; and  that  different  opinions  on  thrfe  fnb-  In  this  paffege  there  are  doubtlcf*  many  juft  obfcT* 
jedi  depend  on  different  degrees  of  culturr,  of  rducw-  ration* ; but  there  is  at  leaft  an  equal  numUrof  others 
cion,  and  of  improvement.  The  fame  thing  may  be  both  fsdfe  and  dangerous.  That  a crown  is  the  gmt- 
“advanccd  with  regard  tc*  happinefs : all  men,  if  equal  eft  of  earthly  blcfiings*  and  that  it  is  in  the  courts  of 
with  refpd.t  t«»  their  organs,  would  form  flic  very  fitire  kings  that  we  meet  with  the  moft  amiable  and  perfect 
ideas  on  this  fuhjrft  if  they  reached  the  degree  of  im-  chamber*,  are  pofitiofli  which  a true  phikifojfticr  will 
movement  of  which  wc  arc  prefently  fpcaking  ; and  in  not  admit  but  with  great  limitations.  The  faU'choud  of 
fid,  do  we  not  fee  in  the  great  circles  nt  Rome,  at  the  author’*  general  theory  ref]»cflii«g  the  unequal  dii- 
Vienna,  at  1 .or.don,  ami  Paris,  that  thofe  who  are  called  trihution  of  happinefs  in  fociety,  we  need  not  wafte  timtf 
re«*plc  of  feftrion,  who  hate  received  the  feme  edtcafhm,  in  expofing.  It  is  iuflieiently  expofed  in  other  articles 
frave  nearly  the  fame  tafte,  the  fame  deflres,  and  tire  of  this  work,  and  in  one  of  them  by  a writer  oi"  a very 
fine  fpirit  for  micyment  ? there  is  doobtlcfs  a certain  fuperior  order  (See  Happivess;  and  Mosal  Philo* 
tlegrec  of  happinefii  to  be  enjoyed  in  every  condition  ,/ophr*  Part  II.  chap,  fi.)  He  enters  npon  other  tpecu* 
irf  life ; hut  a*  there  are  fome  conditions  preferable  to  ktiions  refpefling  the  pleafunx  and  pain*  of  favsgei* 
others,  fi*  are  their  degrees  of  Irappintfs  greater  am!  Irfs;  which  aiv  ingenious  and  worthy  of  nt(entiou)  but  b«- 
r.nd  if  we.  w^err  to  form  art  idea ^bf  the  greateft  poflihlc  fire  we  proceed  to  notice  them,  it  wiDhe  proper  to 
in  the  prrfent  .ftate,  it  perhaps  would  be  that  of  a fix-  confider  the  councOion  v*-hich  luldifts  between  pleafuro 
vereign,  mafter  of  a great  eirp’rtr,  enjoying  good  health  imd  pain. 

and  a mcder.’itc  fpirit ; endowed  with  piety  and  virtue,  **  That  the  ceffotion  of  pain  i<»  accompanied  by  pld- 
tvhofe  whole  life  tm.s  emplwyed  m sets  of  jnftice  .md  fitre,  is  a (fay*  » philosopher  of  the  tirfk  rankf)  »Dr  S..yer». 
merry,  and  wdio  governed  by  f:  wetland  immrrvcaHc  hw&  which  has  been  repeatedly  observed,  but  |>crh*»ps  not 
Such  a ktng  is  trie  image  of  vie  dtvinJty  on  earth,  end  fuffkienily  aceounred  for.  Let  os  luppofe  a pc' tun  in 
hr  moft  be  the  idol  of  a wife  people.  Hi*  w hole  life  a ttete  of  indiflermCe  «s  to  belt.  1'pon  eon  ing  cear 
ffinuM  pnicnr  a piWore  of  the  moft  stngcft  frftchy.  Al-  n fine,  he  will  clpcikmce  at  firft  an  tgreciible  warmth* 
though  finch  foverrignir  are  rtf *»  , yrt  sre  arr  pot  Without  i.  e.  pfenfure.  If  the  heat  be  inert  ultd,  tSiis  ftate  of 
rxau  r!rf  ofthtri.  Anrient  affords  us  T’iftrs  and  plevfnrr  wiR,  after  a lime,  be  converted  into  one  of 

Msr.ciii  AurrlruV,  and  the  prefeiit  ?ge  can  boaft  of  pretv  pain*  fiom  the  incrcafcd  action  upon  the  neivr*  and 
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brain,  tbe  undoubted  organs  of  all  bodily  fienfations. 

' Let  the  heat  now  be  gradually  withdrawn,  the  nervous 
fyftem  muft  acquire  again,  during  this  removal,  the 
ftate  of  agreeable  warmth  or  pleafure  j and  after  paf- 
fing  through  that  ftate  it  will  arrive  at  indifference. 
From  this  fatl  then  we  may  conclude,  that  a ftate  of 
pleafure  may  be  puttied  on  till  it  is  converted  into  one 
of  pain ; and,  on  the  other  hand,  that  an  aftion  which 
produces  pain  will,  if  it  go  off  gradually,  induce  at  a 
certain  period  of  its  decrcafc  a ftate  of  pleafure.  The 
fame  reafoaing  which  lias  thus  been  applied  trt  the  body 
may  be  extended  alto  to  the  mind.  Total  languor  of 
mind  is  not  fo  pleafaut  as  a certain  degree  of  action  or 
emotion  ; and  emotions  plcafant  at  one  period  may  be 
increafed  till  they  become  painful  at  another ; whilft 
painful  emotions,  as  they  gradually  expire,  will,  at  a 
certain  period  of  their  deertafe,  induce  a ttatc  of  plea* 
furc.  Hence  then  we  are  able  to  explain  why  pleafure 
fhould  arife  in  all  cafes  from  the  gradual  cdTation  of  any 
a&ion  or  emotion  which  produces  pain." 

The  fame  author  maintains,  that  from  the  mere  re- 
moval of  pain,  whether  by  degrees  or  inftantaneoufly, 
we  always  experience  pleafure ; and  if  the  pain  remo- 
ved was  exquiiite,  what  he  maintains  is  certainly  true. 
To  account  for  this  phenomenon  he  lays  down  the  fol- 
lowing law  of  nature,  which  experience  abundantly  con- 
firms, vrt,  44  that  .the  temporary'  withdrawing  of  any 
action  from  the  body  or  rr.iud  invariably  readers  them 
more  fufceptiblc  of  that  action  when  again  produced." 
Thus,  after  long  faffing,  the  body  is  more  fuiceptible  of 
the  food  than  if  the  ftumsch  had  been  lately  fa- 

tiafied ; the  action  of  ftroqg  liquors  is  found  to  be  great- 
er ou  thnfe  who  ufe  them  ieldom  than  on  fuel)  as  are  in 
the  habit  of  drinking  them.  Thus,  too,  with  refpeft  to 
the  mind ; if  a perfim  be  deprived  for  a time  of  his 
friend’s  focicty,  or  of  a favourite  amufement,  the  next 
viiit  of  his  friend,  or  the  next  renewal  of  his  amufement, 
is  attended  with  much  mure  pleafure  than  if  they  liad 
never  been  withheld  from  him. 

44  To  apply  this  law  to  the  cafe  of  a perfon  fuddenlv 
relieved  from  acute  pain.  While  he  labours  with  fuch 
pain,  his  mind  is  fo  totally  occupied  by  it,  that  he  is 
unable  to  attend  to  his  cuftomary  puriuits  or  amufc- 
IttenU.  He  becomes  therefore  fo  much  more  fuferp- 
tible  of  their  action,  that  when  they  are  again  presented 
to  him,  he  is  railed  above  his  ufual  indifference  to  po- 
fitivc  pleafure.  But  all  pain*  do  not  proceed  from  an 
excels  of  a&ion.  Many  of  them  arife  from  reducing  the 
body  or  the  mind  to  a ftate  below  indifference.  Thus 
if  a perfon  have  juft  fufheient  warmth  in  Ids  body  U> 
keep  him  barely  at  cafe  or  in  a ftate  of  indifference,  by 
withdrawing  this  heat  a ftate  of  uocafincfs  or  pain  is 
produced ; and  if  in  a calm  ftate  of  mind  one  be  made 
acquainted  with  a melancholy  event,  his  quiet  is  inter- 
rupted, and  he  finks  below  indifference  nito  a painful 
ftate  of  mind.  If  now,  without  communicating  any 
new  fource  of  pofitivc  pleafure,  we  remove  in  the  former 
cafe  the  coldx  and  in  the  latter  the  grief,  the  perfons 
from  whom  thiy  are  removed  will  experieuce  real  pka- 
fure.  Thus,  then,  whether  pain  arifes  from  cxccft  or 
deficiency  of  mftion,  the  gradual  or  the  fudden  removal 
of  it  muft  be  in  all  cafes  ati  ndrd  with  pleafure  J."  It 
is  equally  true  that  the  gtadual  or  fudden  removal  of 
plcal  ’urc  is  attended  with  pain. 

IV  « arc  now  prepared  to  examine  our  French  author's 
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account  of  the  pleafum  and  pains  of  fitvages.  41  Every  Plcaf»r<.  ^ 
age  (lays  he)  has  its  different  plcafures  \ but  if  we  were  ’■  — v 
to  imagine  that  thole  of  childhood  arc  equal  to  thole 
of  confirmed  age,  we  fhould  be  much  mistaken  in  our 
eftimation  of  happinefs.  The  plcafures  of  philofophy, 
cither  natural  or  moral,  are  not  unfolded  to  the  infant ; 
the  moft  perfect  mufic  is  a vain  noife ; the  moft  exqui- 
fitc  perfumes  and  difhe*  highly  feafoned  offend  his 
young  organs  inftcad  of  affording  delight ; his  touch  ia 
imperfect ; forty  days  clapfe  before  the  child  gives  any 
fign  of  laughter  or  of  weeping ; his  cries  and  groans 
before  that  period  are  not  accompanied  with  tears  ; his 
countenance  expreffes  no  paflion  ; the  parts  of  his  face 
bear  no  relation  to  the  fentiments  of  the  foul,  and  anr 
moreover  without  confiflcncy.  Children  are  but  little 
affected  with  cold ; whether  it  be  tjut  they  feel  lei's, 
or  that  the  interior  heat  is  greater  than  in  adults.  In 
them  all  the  impreffions  of  pleafure  and  pain  arc  tran- 
fitory  ; their  memory  has  fearedy  begun  to  unfold  ita 
powers ; they  enjoy  nothing  but  the  prvfcnt  moment ; 
they  weep,  laugh,  and  give  tones  of  fatisfa&ion  without 
confcioufnefs,  or  at  Icaft  without  reflexion  ; their  joy 
U confined  to  the  indulgence  of  their  little  whims,  and 
conilraint  is  the  greateft  of  their  misfortunes  ; few 
things  am  ufe,  and  nothing  {ati&fics  them.  In  this  happy 
condition  of  early  infancy  nature  is  at  the  whole  expence 
of  happinefs ; and  the  only  point  is  not  to  contradict 
her.  What  defircs  have  children  ? Give  them  liberty 
in  all  their  movements,  and  they  have  a plenitude  of  ex- 
iftencc,  an  abundance  of  that  kind  of  happinefs  which  is 
confined  in  Come  fort  to  all  the  objetks  w hich  furround 
them : but  if  all  brings  were  luppy  on  the  lame  condi- 
tions, focicty  would  be  at  no  expence  in  procuring  the 
happinefs  of  the  different  individuals  who  compofc  it. 

Scufuiion  is  the  foundation  of  reflection;  it  is  the  prin- 
cipal attribute  of  llie  foul ; it  is  by  this  that  man  is  ele-1 
vated  to  fublime  fpeculations,  and  fecurcs  his  dominion 
over  nature  and  himfelf.  This  quality  is  not  ftationary, 
but  fufceptiblc,  like  all  other  relative  qualities,  of  in* 
creafe  and  decay,  of  different  degrees  of  it  rength  and  in- 
tenfenefs : it  is  different  in  different  men  ; and  in  the* 
fame  man  it  inercafes  from  infaucy  to  youth,  from  youth, 
to  confirmed  manhood:  at  tlus  period  it  ftops,  and  gra- 
dually declines  as  ive  proceed  to  old  age  and  to  fecond 
childiihncfs.  Confide  red  phyfically,  it  varies  according 
to  age,  conftitution,  climate,  and  food ; confide  red 
in  a moral  point  of  view,  it  takes  its  different  appear- 
ances from  individual  education,  and  from  the  habits  oi 
focicty ; for  man  in  a ftate  of  nature  and  focicty,  with 
regard  to  fcnfation  and  tbe  unfolding  of  his  powers, 
inay  be  confidcrcd  as  two  diftinft  beings : and  if  one 
were  to  make  a calculation  of  pleafure  in  the  eourfe  of 
human  life,  a man  of  fortune  and  capacity  enjoys  more 
than  ten  thoufaod  favages. 

44  Pleafure  and  pain  being  relative  qualities,  they  may 
be  ahnoft  annihilated  in  the  moment  of  vehement  paf- 
fion.  In  the  heat  of  battle,  for  example,  ardent  and 
animated  fpirits  have  not  felt  the  pain  of  their  wounds  ; 
and  minds  ftrongly  penetrated  w ith  fentiments  of  religion, 
enthufiafm,  and  humanity,  have  fupportedthc  moft  cruel 
torments  with  courage  and  fortitude.  The  fenfibility 
of  fomc  perfons  is  fo  exquifitely  alive,  that  one  can 
feared y approach  them  without  throwing  them  Into 
convulsions.  Many  difeafcs  ffiow  the  effedt  of  fenfibi* 
hty  puttied  to  an  extreme  j fuch  as  byftcric  affections, 

ccrtaia 


Digitized  by  Google 


P L t [ 

Heafhre.  certain  kinds  of  madnefs  and  fame  of  thofc  which  pro* 
^ * ceed  from  poifon,  and  from  the  bite  or  fting  of  certain 
animal*,  as  the  riper  and  the  tarantula.  Excefltve  joV 
or  grid,  fear  and  terror,  have  been  known  to  dcflroy 
alt  fenfation,  and  ocrafion  death  (a)” 

Having  made  thefc  preliminary  ohfcrrations  on  plea- 
furc  and  pain  in  infancy,  and  as  the)'  are  incrcafed  or 
diminifhcd  by  education,  and  the  different  conditions  of 
body  and  nu'ud,  our  author  proceeds  to  onnfidcr  the  ca- 
pability of  forages  to  feel  plcafure  and  pain.  “ By  ra- 
vages he  imderitandx  all  the  tribes  of  men  who  live  by 
hunting  and  ftfhing,  and  on  thofc  things  which  the  earth 
yields  without  cultivation*  Thofc  tribes  who  poflefs 
herds  of  cattle,  and  who  derive  their  fubfiftence  from 
fuch  poflcflioiu,  arc  not  to  he  confidered  as  favages,  as 
they  have  lome  idea  of  property.  Some  favagea  are  na- 
turally compaflionate  and  humane,  others  are  cruel  and 
fanguinary.  A ft  hough  the  phylical  conftitution  of  man 
he  everywhere  the  fame,  yet  the  varieties  of  climate,  the 
, abundance  or  fcarcitv  of  natural  production*,  have  a 
powerful  influence  to  determine  the  inclinations.  Even 
the  Jiercenefs  of  the  tyger  is  fofiened  under  a mild  Iky  ; 
now  nature  form*  the  manners  of  forage*  juft-  as  focicty 
and  civil  inftitutions  form  the  manners  of  civilized  life. 
In  the  one  cafe  climate  and  food  produce  almoil  the 
whole  effeft  ; in  the  other  they  have  fcarccly  any  influ- 
ence. The  hjdnts  of  focicty  every  moment  contend 
with  nature,  and  they  arc  almoft  always  victorious.  The 
favage  devotes  liimfelf  to  the  dominion  of  his  paflions ; 
the  civilized  man  is  employed  in  reftraining,  in  wrefling, 
and  in  modifying  them:  fo  much  influence  have  govern- 
ment, laws,  focicty,  and  the  fear  of  cenfurc  and  punifh- 
ment,  over  his  foul. 

“It  i«  not  to  be  doubted  that  favages  are  fufceptihle 
both  of  plcafure  and  pain;  but  are  the  impreflions  made 
on  their  organs  a*  fenflbte,  or  do  they  feel  pain  in  the 
fame  degree  with  the  inliabitanls  of  a civilized  coun- 
try?- 

“ Their  enjoyments  are  fo  limited,  that  if  we  confine 
ourfclves  to  truth,  a few  lines  will  be  fufficient  to  de- 
scribe them  : our  attention  mull  therefore  4jc  confined 
to  pain,  becaufe  the  manner  in  which  they  fupport  mis- 
fortune, and  even  torture,  prefents  us  with  a view  of  cha- 
raftcr  unequalled  in  the  hHtory  of  civilized  nations.  It 
is  not  uncommon  in  civilized  countries  to  fee  men  bra- 
ving death,  meeting  it  with  cheerfulntft,  and  even  not 
uttering  complaints  under  the  torture  j but  they  do  not 
infult  the  executioners  of  public  vengeance,  and  defy 
pain  in  order  to  augment  their  torments;  and  thofc  who 
aic  condemned  by  tlve  laws  fuffer  the  puniftiment  with 
different  degrees  of  fortitude.  On  thofe  mournful  oc* 
eafions,  the  common  rank:*  of  mankind  in  general  die 
with  lefs  finnnef* : thofc,  on  the  other  hand,  who  have 
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received  education,  and  who,  by  a train  of  unfortunate  Pteafure. 
events,  are  brought  to  the  fcafTold,  whether  it  be  the  ▼ _r  ( 
fear  of  bcitig  reproached  with  cowardice,  or  the  conli- 
drration  that  the  ftroke  is  inevitable,  fuch  men  difeover 
the  expiring  lighsof  felfJove even  in  their  lart  moments; 
and  thole  etpecially  of  high  rank,  from  their  manners 
and  frnt  intents,  arc  expected  to  meet  death  with  mag- 
nanimity : but  an  Amcricao  lavage  in  the  moment  of 
puniihmirnt  appears  to  be  more  titan  human  ; he  is  a 
hero  of  the  hrift  order  who  braves  hi*  tormrntors,  who 
provokes  them  to  employ  all  their  art,  and  whoconfiders 
a*  his  chief  glory  to  bear  the  greateft  degree  of  pain 
without  (blinking  (See  America,  n*  14,  27,  28,  a^). 

The  recital  of  their  tortures  would  appear  exaggerated, 
if  it  were  not  at t died  by  the  bell  authority,  and  if  the 
foage  nations  among  whom  thofc  cultoms  are  cftablifti- 
ed  were  not  fufficientlv  known ; but  the  cxcefs  of  the 
cruelty  is  not  fo  allonilfung  as  the  courage  of  the  vi&im. 

The  European  expofed  to  fufferings  of  the  fame  dreadful 
nature  wrould  rend  heaven  and  earth  with  his  piercing  cries  / 
and  horrible  groans  ; the  reward  of  martyrdom,  the 
profpcA  of  eternal  life,  could  alone  give  him  fortitude 
to  endure  ftich  torments  ; but  the  foage  is  not  anima- 
ted with  this  exalted  hope.  What  fupports  him  then  in 
feenea  of  fo  exquititc  fuffering  ? The  feeling  of  fhame, 
the  fear  of  bringing  reproach  on  his  tribe,  and  giving  n 
ltain  to  hi*  fellows  never  to  be  wiped  away,  are  the 
only  fentiments  which  influence  the  mind  of  a foage, 
and  which  always,  prrfent  to  his  invagination,  animate 
him,  fupport  him,  and  lend  him  fpirit  and  refolution. 

At  the  fame  time,  however  pow  erful  thofc  motives  may 
be,  they  would  not  be  alone  fufficient,  if  the  favage  felt 
pain  in  the  fame  degree  with  the  European.  Scnfibility, 
as  wc  have  already  obferved,  is  tocrralcd  by  education  ; 
it  is  influenced  by  fociety,  manners,  laws,  and  govern- 
ment ; climate  and  food  work  it  into  a hundred  different 
(hapes  ; and  all  the  phylical  and  moral  caufes  contribute 
to  increafe  and  diminiTh  it.  The  habitual  exiltcnce  of  a 
favage  would  be  a Hate  of  fuffering  to  an  inhabitant  rtf 
Europe.  You  mult  cut  the  flelh  of  the  one  and  tear 
it  away  with  your  nails,  before  you  can  make  him  feel 
in  an  equal  degree  to  a lcratch  or  prick  of  a needle  in 
the  other.  The  favage,  doubtlefs,  iuffers  under  torture, 
but  he  fullers  much  lei's  than  an  European  in  the  fame 
circumilanccs : the  rcafon  is  obvious  ; the  air  which 
the  lavages  breathe  i*  loaded  with  fog  and  rooill  vapours; 
their  rivers  not  being  confined  by  high  banks,  are  by 
the  winds  as  well  as  in  floods  fpread  over  the  level  fields, 
and  dcpolite  on  tlicm  a putrid  and  pernicious  flime  ; the 
trees  fqueeeed  one  upon  another,  in  that  rude  unculti- 
vated country  ferve  rather  as  a covering  to  the  earth 
than  an  ornament,  fnltead  of  thofc  from  and  dcliciotis 
(hades,  thofe  openings  in  the  woods,  and  walks  crofting 
H 2 each 


(a)  There  are  inffartces  of  perfons  who  have  died  at  the  rroife  of  thunder  without  being  touched.'  A maa 
frighted  with  the  fall  of  a gallery  in  which  he  happened  to  be,  was  immediately  fcized  with  .the  black  jaun- 
dice. M.  lc  Cat  mentions  a young  perfuo  on  whom  the  infolence  of  another  made,  fuch  an  impruifiou,  that 
his  countenance  became  at  firil  yellow,  and  then  changed  fnto  Mack,  in  fuch  a manner  tliat  in  lefs  than 
tight  days  be  appeared  to  wear  a’tnwof  black  velvet : lie  continued  in  thfr  date  for  four  months  without  Liy 
other  fymptom  of  hnd  health  or  any  pain.  A failor  was  fo  terrified  m a llortn,  that  his  face  fw  rated  blood: 
which  hkc  onlinxf)'  fanrat  returned  a*  it  was  wiped  off*.  Stahl,  ubofc  feftimony  cannot  be  called  in  qurffirtnj 
riuvs  fimihr  cafe  of  n giri  who  hnd  born  frightened  with  foldiers.  The  cxccfc  of  fear,  according  to  many  pfcyi 
iiciaos,  produce*  maducls  and  cpilepfy.  v ; . 
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T k»f. .re  each  otl;er  la  all  direclvunv  which  delict  the  traveller  the  fangei  amufe  therafelve*  with  tying  their  naked  I’lrofciesw 

ILJ  ' * 1 ” in  the  fine  forties  of  France  and  Germany  ; tbole  in  A-  arm*  together,  and  laying  a kindled  coal  between  then), 

mrrica  ferve  unJy  U>  intercept  the  ray*  of  tbc  An,  and  to  try  which  of  them  can  longed  fuffer  the  heat ; and 
to  prevent  the  benign  influence  of  his  beam*.  The  fa-  the  warrior;  who  afpite  to  tbc  honour  of  being  chief, 
vagc  participates  of  this  cold  humidity  ; hi*  bIo*d  has  undergo  a tourfc  of  luff: ring  which  exceeds  tlie  idea  of 
little  heat,  his  humour*  are  grofr,  and  hi*  con  dilution  torture  inflated  on  the  greeted  criminals  in  Europe.” 
phlegmatic.  To  the  powerful  influence  of  climate,  it  Thcfe  obfervation*  on  the  plcafurt*  and  pains  of  fa- 
ts mecGiuy  to  join  the  habits  of  hi*  life.  Obliged  to  vages  appear  to  be  well-founded,  and,  as  the  attentive 
traverfe  vaft  defert*  for  fulfiftencc,  his  body  is  accuf-  readrr  will  perceive,  art  peril  Aly  agreeable  to  the  the. 
tomed  to  fatigue  ; food  not  nuurifhing,  and  at  the  fame  ory  of  l)r  Sayers.  If  indeed  that  theory  bejuil,  as  uc 
time  in  no  great  plenty,  blunts  hi*  feelings  j and  all  the  believe  it  to  be,  it  will  follow,  that  tbc  few  plraiurr* 

hardfhips  of  tbc  favage  date  give  a rigidity  to  his  mem*  of  fenfe  which  the  American  enjoys,  he  ought  to  enjoy 

brr*  which  makes  him  almoft  incapable  of  fullering,  more  completely  tlian  any  European,  becaulc  to  him 
The  favage  in  this  Hate  of  nature  may  be  compared  to  they  recur  but  lcldom.  rI*hi»  may  very  pu&bly  be  the 
vur  water-women  and  ilmt-porters,  who,  though  they  cafe  ; and  certainly  would  be  io»  were  not  hi*  fibres,  by 
poflefo  neither  great  vigour  nor  Hrength,  arc  capable  of  climate  and  the  habits  of  hi*  Hie,  renderrd  more  r.gul 
performing  drily,  and  without  complaint,  that  kind  of  than  tliofc  of  the  civilized  part  of  the  inhabitant*  of  Eu- 
fobour  which  to  a man  in  a different  condition  of  life  tope.  But  if  we  agree  with  our  authors  in  what  he  $ Fjteytfft- 
would  be  a painful  and  grievous  burden.  Feeling,  in  Irf*  la\s  of  the  pain*  and  plcafure*  of  lavages,  vve  cannot  ad-,1#  Metk*- 
perfection  with  the  favage,  by  the  effl&s  of  climate  and  mit,  without  many  exceptions,  hi*  tlicory  of  the  enjoy--***"  Met* 
food,  aud  the  h tbits  of  lii*  life,  is  ilill  farther  rcUraiucd  by  ments  of  children.  It  is  fo  far  from  being  true,  that  * 

moral  cuafuieratioa*.  The  Europe  an  is  left  a man  of  few  things  amufc,  mnl  that  nothing  fa  tidies  them,  that  v 
nature  than  of  focicty;  irural  reilraints  are  powerful  with  the  din  cl  contrary  mull  have  been  obfcrvtd  by  every  om  «• 
him;  while  over  the  American  they  have  fcarccly  any  man  attentive  to  the  operation*  of  the  infant  Baud, 
influence.  This  latter  then  is  in  a double  condition  of  which  is  amufid  with  every  thing  new,  and  often  com-  • 
imperfection  with  regard  to  u»t  his  fenfe*  arc  blunted,  plctdy  fatisfkd  with  the  men  ft  trifle.  The  plcafure* 
and  h'*  moral  powers  are  not  difelufed.  Kow,  plofut  of  phtlofophy  arc  not  indeed  unfolded  to  the  infant  j 
and  pain  depending  on  the  perfection  of  the  fenfe*  ami  but  it  by  no  means  follow*  that  tie  docs  not  enjoy  hi* 
the  uufolding  of  the  intellectual  faculties  it  cannot  be  rattle  and  his  ilrui.i  as  much  as  the  piufofoplicr  enjoys 
doubted,  that  in  enjoymcQt*  of  any  kind  favage » cape*  his  telclcope  ai.d  air-pump  \ and  if  there  be  any  truth 
rience  lef*  pUafurc,  and  in  their  fullering  lifs  pain,  than  in  the  fciencc  of  phyfiognomy,  the  bappjncfs  id  the 
Europeans  in  the  fame  circuinllanct*.  And  in  f id,  the  former  is  much  more  pure  ar.d  cxqu.Ttle  than  tlut  of  tfu: 
favages  of  America  pofltfs  a very  feeble  conllilution.  latter.  That  the  moil  pci  feet  muftc  is  vain  uoiic  to  aa 
They  are  agile  without  being  ltroug ; and  this  agility  infant,  is  fai  foin  being  fclf-cvidenl,  unlcfs  tbc  author 
depend*  more  on  their  habits  than  on  the  perfection  of  confine*  the  ftalu  of  infancy’  to  a very’  few  inwnths  i 
tlierr  members : tliey  owe  it  to  the  neceflity  of  hunting  ; and  we  are  not  difpofed  to  believe,  w ithout  better 
and  they  are  moicover  fo  weak,  that  tliey  were  unable  to  proof  than  wc  have  yil  received,  that  the  rclifh  of  cx- 
bcar  the  toil  which  their  hrfl  oppreffors  impofed  on  quifite  pet  fume*  and  highly-fcaiboed  dilhes  adds  much 
them.  Hence  a race  of  men  in  all  rcfpe&t  fo  inv-  to  thr  fum  of  human  felicity. 

pcrfi  A could  not  endure  torment  under  which  the  rooft  But  however  rm.ch  wc  difapprnve  of  many  of  thefe 
robust  European  would  fink,  if  tlie  pain  which  they  feel  reflections,  the  following  wc  cordially  adopt  as  our  own. 
w’erc  really  a*  great  as  it  appear*  to  be.  Feeling  is  then,  “If  we  compare  (fays  our  autho. ) the  plcafure*  of 
and  mud  neccflarily  be,  left*  in  the  favage  condition  ; fenfe  with  thefe  which  arc  purely  inteUeAual,  wc  (hall 
for  this  faculty  difclofing  itfelf  by  the  extreife  of  all  the  find  that  tlir  Utter  arc  infinitely  fuperinr  to  tlie  former, 
phyfieal  and  moral  qualities,  mull  be  lef*  as  they  are  lefs  ;iz  they  may  be  enjoyed  at  all  tiitas  and  in  every  fitua* 
rxcrciled.  Every  thing  (hows  the  imperfection  of  this  xion  ot  life.  iial  arc  the  pleaiurcs  of  the  table,  lays 
piy.  ions  quality,  this  fource  of  all  our  affections  in  the  Cicero,  of  gaming,  a. id  of  women,  compared  with  the 
American  favage*.  delights  of  itudy  i This  uitc  increalo*  with  age,  and 

“ All  the  improvement*  in  Europe  have  had  a ten-  no  liappinel*  is  equal  to  it.  Without  knowledge  ami 
demy  to  unfold  fenfibflity : the  air  i*  purifktl  that  wc  fludy,  fays  Cato,  life  is  almolt  tlie  image  of  death  (a), 
may  breathe  more  freely  ; the  morafle*  arr  drained,  the  The  pleaiiuc*  of  the  foul  aie  fuch,  tlut  it  is  frequent 
liver*  arc  regulated  in  their  courfes,  the  food  i*  nourifh-  enough  to  fee  men  preferve  their  gaiety  during  their 
tog,  and  the  houfes  commodious.  With  the  favages,  on  whole  life,  aotwitManding  a weak,  difeafed,  aud  debi- 
the  contrary,  every  thing  tends  to  curb  it  ; they  take  lilated  body.  Scarun,  who  lived  in  the  latl  century, 
plcafure  even  in  hardening  the  organs  of  the  body,  in  was  an  example  of  this.  Balzac,  fpcaking  of  him,  fays, 
accuftotning  thcmfclvcs  to  bc*ar  by  degrees  the  mofl  that  Prometheus,  Hercules,  and  Philodctes,  in  profane, 
acute  pain  «ull tout  complaining.  Boy*  and  girls  among  and  Job  in  (acred,  hiitory , laid  many  great  things  while 

they 


( a)  “ Savages,  barbarian*,  and  peafants,  enjoy  little  happinefs  except  that  of  fenfation.  The  happinefs  of  a 
civilized  and  we4-informcd  man  confdU  of  fenfation*,  of  ideas,  and  of  a great  number  of  afEnities,  altogether  uu- 
koovrn  to  them.  He  not  only  enjoy*  the  pxefrut,  but  the  pail  and  the  future.  He  recals  the  agreeable  idea 
of  plcafure*  which  he  ha*  tailed.  It  is  great  happinefs,  fays  an  ancient,  to  have  the  tccollcttign  of  good  a&iuus, 
of  aa  upright  intention,  and  of  prouufc*  which  wc  have  kept.’' 
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Pleafure.  they  were  sflli&ed  with  violent  pain,  but  Sear  on  alone 
▼ ■ ■ laid  plcafant  thing*.  I have  feen,  continue*  he,  in  ma- 
ny place*  of  ancient  hiftory,  conltancy,  and  modefty, 
and  wifdom,  and  eloquence,  accompanying  affliction, 
but  he  is  the  only  inllancc  wherein  i lave  feen  pica- 
fan  Cry. 

“ There  are  men  whofe  underft  andir.ga  are  corvftantly 
on  the  ftretch,  and  by  this  very  meant  they  arc  impro- 
ved ; but  if  llie  body  were  at  conftantly  employed  in 
the  purfutt  of  fenfual  gratification,  tne  conftitulion 
would  foon  be  detkroyed.  The  more  we  employ  the 
mind  we  arc  capable  of  the  greater  exertion  ; but  the 
more  we  employ  the  body  we  require  the  greater  re- 
pofe.  There  arc  bdide*  but  fome  parti  oi  the  body 
capable  of  enjoying  plcafure  ; every  part  of  it  can  expe- 
rience pain.  A loothach  occafions  more  f offering  than 
the  mod  confiderable  of  our  pleafurcs  can  procure  of 
enjoyment.  Great  pain  uwy  continue  for  any  length 
m tune  ; cicrfiivc  pitafurrs  are  almoR  momentary.  Plca- 
fure carried  to  ait  extreme  becomes  painful ; but  pain, 
either  by  augmenting  or  diminilhing  it,  never  become! 
agreeable.  For  the  moment,  the  plcafure*  of  the  foifc. 
arc  perhaps  more  fat-sLetory  ; but  in  point  of  duration 
thole  of  the  heart  and  mind  are  infinitely  preferable. 
All  the  ientiment*  of  teudcrucU,  of  friendship,  of  gra- 
titude, and  of  generofity,  are  fourcct  of  enjoyment  for 
man  in  a State  of  civilization.  The  damned  arc  exceed- 
ingly unhappy,  faid  St  Catherine  de  Sienna,  if  they  are 
incapable  of  loving  or  being  beloved. 

44  Plcafure,  continued  for  a great  length  of  time,  pro- 
duces languor  and  fatigue,  and  excites  Sleep ; the  con- 
tinuation of  pain  is  productive  of  none  of  thefe  effc&a. 
Many  f offer  pain  for  eight  day*  and  even  a month  with- 
out Interruption  ; an  equal  duration  of  cxceiTive  plca- 
furc  would  occasion  death. 

“ Time  is  a mere  relative  idea  with  regard  to  plea- 
sure and  pain  ; it  appears  long  when  wc  fuffer,  and 
Short  when  wc  enjoy.  If  there  cxifted  no  regular  and 
uniform  movement  in  nature,  we  would  not  be  able 
from  our  feniatioiis  alone  to  meafure  time  with  any  de- 
gree of  exactneis,  for  pain  lengthens  and  plcafure  a- 
bridgrs  it.  From  the  Languor  of  unoccupied  time  has 
arifen  the  proverb  expreffivc  of  our  defire  to  ktU  it-  it 
» a melancholy  reflection,  and  at  the  fame  time  true, 
that  there  i*  no  enjoyment  which  can  effectually  feeure 
ut  from  paiu  for  the  remainder  of  our  live*}  while  there  are 
example*  of  evil*  which  hold  men  in  couflant  furrow  and 
t pain  during  their  whole  exiltence.  Such  then  is  the  im- 
perfection of  the  one  and  the  power  of  the  other. 

“ Pleafure  and  pain  are  the  fourcci  of  morality  ; an 
a&ion  is  juft  or  unjult,  good  or  otherwife,  only  as  itt 
natural  tendency  it  to  produce  fuffering  or  enjoyment 
to  mankind.  No  crime  could  be  committed  againft  a 
bring  altogether  infenfible,  nor  could  any  good  be 
beftowed  on  it.  Uulefs  he  were  endowed  with  the  de- 
fire of  plcafure  and  the  apprehenfion  of  pain,  man,  like 
an  automaton,  would  a&  from  occeflfry,  without  choice 
and  without  determination. 

44  All  our  paflions  are  the  do-elopement  of  fallibility. 
If  we  were  not  poflrffed  of  feeling,  we  Should  be  desti- 
tute of  paiTion* ; and  a*  fenfibility  is  augmented  by  ct- 
viliaatioii,  the  palfion*  arc  multiplied  } more  active  and 
vigorous  in  an  cxtenlive  and  civilized  empire  than  in  a 
fmall  Hate  ; more  m the  latter  than  among  barbarous  na- 
--  lion*  j and  more  in  theft  kit  that)  among  ravages  (See 
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Passion].  Vuere  are  more  paffiont  in  France  and 
England  than  in  all  the  nation*  of  Eurojw  ; becaute 
every  thing  which  ferves  to  excite  and  fofter  them  is  al- 
ways in  thofe  countries  in  the  greateft  ftate  of  fermen- 
tation. The  mind  is  active;  the  ideas  great,  extenfive, 
and  multiplied.  And  is  it  not  the  foul,  the  mind,  and 
heart,  which  are  the  focus  of  all  the  paflloo*  ?** 

But  wherever  Uk  pafiions  arc  multiplied,  the  fourcet 
of  pleafuie  and  pain  arc  multiplied  with  them.  This 
being  the  cafe,  it  is  mipc&ble  to  prdetibe  a fixed  and 
general  rule  of  happinefs  fuited  to  every  individual. 
There  are  objects  of  plcafure  with  regard  to  which  all 
men  of  a certain  education  are  agreed ; but  there  are 
perhaps  many  more,  owing  to  the  variety  of  tempers 
and  education,  about  which  they  differ.  Every  mat 
form*  ideas  of  enjoyment  relative  to  hi*  charaAer;  and 
what  pleafrs  one  nay  be  utterly  det  riled  by  anoihe-. 
In  piuponion  as  a nation  i*  civilized  and  cxtenlive,  thofe 
difference*  arc  remarkable.  Savage*,  wlx>  are  not  ac- 
quainted with  all  the  variety  of  European  pleafurev 
xmufc  themfclvcs  with  very  few  objetU.  Owing  to  the 
want  of  civilization,  they  have  Scarcely  any  choice  in 
the  objeffi  of  taftc.  They  have  few  patlkms ; wc  have 
many.  But  even  in  the  uations  of  Europe  pleafure  is 
infinitely  varied  in  it*  modification  and  form*.  Thofe 
differences  arife  from  manners,  from  government*,  from 
political  anil  religious  cuftcms,  and  chiefly  from  educa- 
tion. Meanwhile,  however  different  and  variable  the 
ideas  of  plcafure  may  be  among  nations  and  individual*, 
it  ffill  remains  a l act,  that  a certain  number  of  perfona- 
in  all  civilized  ftates,  whether  diffinguifhed  by  birth,  or 
rank,  or  fortune,  or  talents,  as  they  have  nearly  the 
fame  education  fo  they  form  nearly  the  fame  idea*  of 
happincf* : but  to  poffris  it,  a man  muff  give  his  chief 
application  to  the  llatc  of  iris  mind  ; and  notwithlland- 
ing  all  his  effort*  it  is  of  uncertain  duration.  Happi- 
nrf*  i*  the  funfliine  of  life : we  enjoy  it  frequently  at 
great  intervals ; and  it  is  therefore  neceffary  to  know 
how  to  nfc  it.  All  the  productions  of  art  perifh  ; the 
largelt  fortunes  are  diflipated  ; rank,  honour,  and  dig- 
nity pub  away  like  a fleeting  ftiadow ; the  memory  ■ 
impaired  ; at!  the  faculties  of  the  foul  arc  cxtinguilhcd  ; 
the  body  finks  under  the  infirmities  of  old  age ; and 
fcarcely  ha*  one  reached  the  boundaries  of  happinefs 
marked  out  by  his  imagination,  when  he  mult  give 
place  to  another,  and  renounce  all  his  pica  fores,  all  his 
hope*,  all  his  iliufions ; the  fugitive  images  of  which 
had  given  huppinefs  to  the  mind. 

There  are  pleaiurcs,  however,  on  which  tfie  mind 
may  fccurely  reft,  wliich  elevate  man  above  himfelf, 
dignify  his  nature,  fix  his  attention  on  fpiritual  things, 
and  render  him  worthy  of  the  care  of  Providence.  Thefe 
are  to  be  found  in  true  religion  ; which  procures  for 
thofe  who  pra£tifc  its  duties  inexprcflible  happinefs  in  a 
better  country,  and  is  in  this  world  the  fupport  of  the 
weak,  and  the  fwcet  confoktion  of  the  unfortunate. 

PLEBEIAN,  any  perfon  of  the  rank  of  the  com. 
mon  people.  It  is  chiefly  iifed  in  fpeaking  of  the  ancient 
Roman*,  who  were  divided  into  fenators,  patrician*, 
and  plebeians.  The  dill  motion  was  made  by  Romulus 
the  founder  of  the  city  ; who  confined  all  dignities, 
civil,  military,  and  facerdotal,  to  the  rank  of  patrician:- 
But  to  prevent  the  {editions  which  fuch  a diftinAtott 
might  produce  through  the  pride  of  the  higher  order 
and  the  envy  of  the  lower,  he  endeavoured  to  engage 
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ElrGran-  farn  to  one  another  by  reciprocal  ties  and  obligation*. 

thu*  J^vcry  plebeian  tva<  allowed  to  choofe,  out  of  the  body 
Vi  Patnc‘ans*  a protector,  who  (hould  be  obliged  to 

,•  ‘l'*  c'  a (Tift  him  with  his  iuUrelc  and  Jubilance,  and  to  defend 
him  from  oppreffion.  Thcfe  protectors  were  called 
patrons  : the  protected,  tlients.  It  was  the  duty  of  the 
patron  to  draw  up  the  contracts  of  the  clients,  to  extri- 
cate them  out  of  their  difficulties  and  perplexities,  and 
\o  guard  their  ignorance  agaiuil  the  artfulnefs  of  the 
crafty.  On  the  other  hand,  if  the  patron  was  poor,  hi* 
clients  were  obliged  to  contribute  to  the  portions  of  his 
daughters,  the  payment  of  his  debts,  and  the  ranfom 
of  him  and  his  children  if  they  happened  to  be  taken 
in  war.  The  client  and  patron  could  neither  accufe 
nor  bear  witnefa  agaiufl  each  other ; and  if  cither  of 
them  was  convicted  of  having  violated  this  law,  the 
crime  was  equal  to  that  of  treafon,  and  any  one  might 
with  impunity  (lay  the  offender  as  a victim  devoted  to 
Pluto  and  the  infernal  gods.  For  more  than  fjoo  years 
we  find  no  diffenfmns  nor  jealoufic*  between  the  patrons 
and  their  clients ; not  even  in  the  times  of  the  republic, 
when  the  people  frequently  mutinied  agaiult  the  great 
and  powerful. 

PLECTRANTHUS,  in  botany  : A genus  of  the 
gyinuofpctmia  order,  belonging  to  the  didynamia  clafs 
of  plants;  and  iu  the  natural  method  ranking  under  the 
42<i  ord«r,  VertU'tRat*.  The  calyx  is  monophyUous, 
jliort,  and  bslabiatcd  ; the  upper  lip  of  which  is  large, 
oval,  and  bent  upwards ; the  inferior  lip  is  quadrilid, 
and  divided  into  two  laciniar : the  corolla  is  mooopeta- 
lout,  ringent,  and  turned  back  ; the  labiac  look  differ- 
ent ways,  and  from  the  bale  of  the  tube  there  is  a ncCta- 
rium  like  a fpur : the  filament*  are  in  a declining  fitua- 
tion,  with  fimple  anther*  : the  ttylus  filiform  : the  ftig- 
ma  bifid.  It  has  four  feeds  covered  only  by  the  calyx. 
There  are  two  fpecies,  viz.  I . The  fmtnofui,  a native 
o £ the  Cape  of  Good  Hope  ; 2.  PunSsHur,  a native  of 
Africa.  The  fir  ft  flowers  from  June  to  September,  the 
Jatter  from  January  to  May. 

PLEDGE  (PftgiusJt  in  common  law,  a furety  or 
gage,  cither  real  or  perfonal,  which  the  plaintiff  or 
demandant  is  to  find  for  his  profecutiug  the  fuit. 

The  word  is  fumrtimes  alfo  ufed  for  Fkjml  P ledge  t 
which  fee. 

*Tv  /Vxoax,  in  drfuking,  denotes  to  warrant,  or  be 
fumy  to  one,  that  he  (hall  receive  no  harm  while  he  is 
taking  his  draught.  The  phrafe  is  inferred  by  our 
antiquaries  to  the  praQice  of  the  Danes,  heretofore  ia 
England,  who  frequently  ufed  to  flab  or  cut  the  throats 
of  tnc  natives  while  they  were  drinking. 

PiFDGKt  of  Goods  for  money.  See  Pawn. 

PLEDGERY,  or  Pleogbry,  in  law,  furetifhip, 
or  an  undertaking  or  aufwcriug  for  another. 

PLEDGET,  Bolster,  or  Comprejs,  ui  furgery,  a 
kind  of  flat  tent  hid  over  a wound,  to  imbibe  the  lu* 
peril uom  humours,  and  to  keep  it  clean. 

PLEIADES,  in  fabulous  hiftory,  the  feven  daugh- 
ters rf  Atlas  king  of  Mauritania  and  Pleionc,  were 
thus  called  from  their  mother.  They  were  Mara,  Elettrn, 
Taygue,  Ail  trope,  Mcrope,  Halcyone,  andCdtxnoj 
and  were  alfo  cullsd  .iifantidn,  from  their  father  Atlas. 
Thcfe  princeffts  were  carried  off  by  Buiiris  king  of 
Eg>pt;  but  Hercules  having  conquered  him,  delivered 
them  to  their  father ; yet  they  afterwards  fuficrcd  a new 
ptifcculion  from  Orion,  wl»o  pyrfued  them  five  year.v 


tiH  Jove,  bring  prevailed  on  by  their  prayers,  took  them  Pleiades 
up  into  the  heavens,  where  they  form  the  conftellation 
which  bears  their  name. 

Pleiades,  in  aftronomy,  an  affemblagc  of  Icven  ftara, 
in  the  neck  of  the  conftcllation  Taurus. 

They  are  thus  called  from  the  Greek  vu",  navigate* 

“ to  fail as  being  terrible  to  mariners,  by  rcafon  of 
the  rains  and  ftorms  that  frequently  rife  with  them. 

The  Latins  called  them  vergiha.  from  tvr,  “ fpring;’* 
becaufe  of  their  riling  about  the  time  of  the  vernal  equi- 
nox. The  largeil  is  of  the  third  magnitude,  and  is  called 
luctdr  pliiadum. 

PLENARY,  fomething  complete  or  full.  Thus 
we  fay  the  pope  grants  plenary  indulgences ; i.  e.  full 
and  entire  retmlliona  of  the  penalties  due  to  all  (ins. 

See  Indulgences. 

PLENIPOTENTIARY,  a perfon  reded  with  full 
power  to  do  any  thing.  See  Ambassador. 

PLENITUDE,  the  quality  of  a tiling  that  is  full, 
or  that  fills  another.  In  medicine,  it  chiefly  denotes  a 
redundancy  of  blood  and  humours. 

PLENUM,  in  phyfics  denotes,  according  to  the 
Cartcfiat'.s,  that  (late  of  things  wherein  every  part  of 
fpacc  is  fuppofed  to  !>e  full  of  matter,  in  oppofition  to 
a Vacuum,  which  is  a fpace  fuppofed  devoid  of  all 
matter. 

PI.ENUS  flos,  a full  flower;  a term  expreffive  of 
thehigheft  degree  of  luxuriance  in  flowers.  See  Botany, 
p.  42X,  2d  column.  Such  flowers,  although  the  moft 
delightful  to  the  eye,  are  both  vegetable  menders,  and, 
according  to  the  iexualills,  vegetable  cuuuchs ; the  un- 
natural increafe  of  the  petals  cofiilituting  the  firit ; the 
confcqucnt  exclufion  of  the  (lamina  or  male  organs,  the 
latter.  The  following  arc  well  known  examples  of 
flower*  with  more  petals  ;han  one ; ranunculus,  anemone, 
marl  h-marv  gold,  columbine,  fennel- flower,  poppy,  prony, 
pink,  gilliflower,  campion,  vifeous  campion,  lily,  crown 
imperial,  tulip,  narriflus,  rocket,  mallow,  .Syrian  mallow, 
apple,  pew,  peach,  cherry,  almond,  myrtle,  rofc,  and 
ft  raw  berry. 

Flower* with  one  petal  are  not  fo  fubjeft  to  fuUnefs. The 
following,  however,  arc  inftances:  polianthus,  hyacinth, 
primrofc,  crocus,  meadow-faffron,  and  thorn-apple,  tho* 

Kramer  has  afferted  that  a full  flower  with  one  petal  is  a 
contradiction  in  terms.  In  flowers  with  one  petal,  the 
mode  of  luxuriance,  or  impletion,  is  by  a multiplication 
of  the  diviiions  of  the  Uit.Ii  or  upper  part ; in  flowers 
with  more  petals  than  one,  by  a multiplication  of  the 
petals  or  ik&arium. 

To  take  a few  example-.  Columbine  is  rendered  full 
in  three  different  ways:  (.  By  the  multiplication  of  its 
petal*,  and  total  exclufion  of  the  neftaria ; 2.  By  the 
multiplication  of  the  nr^toria,  and  exclufion  of  the  pe* 
tali;  or,  3.  Byfuchan  increafe  of  the  neeturia  only  a* 
doe*  not  exclude  the  petals,  between  each  of  which  arc 
interjected  three  ueetaru,  placed  one  within  another. 

AK  ain,  friiuci-flower  is  rendered  full  by  an  increafe  of 
the  neftaria  only ; narciffur,  either  by  a multiplication 
of  its  cup  and  petals,  or  of  its  cup  only  ; huk-lpdr  com- 
monly by  an  increafe  of  the  petals  and  cxdufion  of  the 
fpur,  which  is  its  ncitarium.  In  ftponaria  eoncava  an- 
g/iot  the  impletion  is  attended  with  the  lingular  effeft 
of  incorporating  the  petals,  and  reducing  their  number 
horn  five  to  one;  and  in  gdder-rotc,  the  luxuriance  is 
effected  by  an  increafe  both  in  inigratudc  and  number 
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Ptenus.  of  the  circumference  or  margin  of  the  head  of  flowers,  may  always  be  diftinguiihed  from  flowers  of  the  fame  Meonafcs 
in  the  plain*  whetl-fhaped,  bairen  florets  ; and  an  cxclu-  kind  in  a natural  Hate.  Scorzoncra,  nipple-wort,  and  [• 
fion  of  all  the  bell-fhaped  hermaphrodite  florets  of  the  goat’s-beard,  furnifti  frequent  instances  of  the  plenitude  c or*‘. 


centre  or  difk. 

Hitherto  we  hare  treated  of  plenitude  in  fimple  flowers 


alluded  to. 

LafUy,  the  implction  of  compound  flowers  with  tu- 


only : the  inftance  juft  now  adduced  feems  t6  conned  bular  or  hollow  florets*  the  Jlofcvlofi  of  Toumefort,  ' 
the  different  modes  of  implction  in  them  and  compound  feems  to  obferve  the  fame  rules  as  that  of  radiated  flower* 
flowers.  Before  proceeding  farther,  however,  it  will  juft  delivered.  In  everlafting-flower,  the  xeranthemum 
not  be  improper  to  premife,  that  as  a fimple  luxuriant  of  Linnzus,  the  implction  is  Angular,  being  effected 
flower  is  frequently,  by  beginners,  iniflaken  for  a com-  by  the  enlargement  and  expanfion  of  the  inward  chaffy 
pound  flower  in  a natural  ftate,  fueh  flowers  may  always  feales  of  the  calyx.  Thefc  fcalcs,  which  become  co- 
ne diftinguilhed  with  certainty  by  this  rule : That  in  loured,  are  greatly  augmented  in  length,  fo  as  to  over- 
fimple  flowers,  however  luxuriant,  there  is  but  one  top  the  florets,  which  arc  fcarcc  larger  than  thofe  of 
piftillum  or  female  organ  ; whereas  in  compound  flowers,  the  fame  flower  in  a natural  ftate.  1 he  florets  too  in 
each  floret,  or  partial  flower,  is  furnifhed  with  its  own  the  margin,  which  in  the  natural  flower  yc  female,  be- 
proper  piftillum.  Thus'  in  hawk-weed,  a compound  conn*,  hy  luxuriance,  barren  ; that  is,  are  deprived  of 
flower,  each  flat  or  tongue-fhaped  floret  in  the  aggregate  the  piftillum  ; the  ftyle,  which  W39  very  fhort,  fpreads, 
lias  its  five  ftamina  and  naked  feed,  which  lift  is  in  and  i*  of  the  length  of  the  citally  feales  ; and  its  fiunmiti, 
effect  its  piftillum  ; whereas,  in  a luxuriant  lychnis,  formerly  two  in  number,  are  metamorphofed  into  one. 


which  is  a fimple  flower,  there  is  found  only  one  piftil- 
lum or  female  organ  common  to  the  whole. 

In  a compound  radiated  flower,  which  generally  con- 


Full  flowers  are  more  ealily  referred  to  their  rrlpc&ive 
genera  in  methods  founded  upon  tire  calyx,  as  the  flown - 
cup  generally  remains  unaffected  by  this  higheft  dcgice 


fills  of  plain  florets  in  the  margin  or  radius,  and  tubular  of  luxuriance. 

or  hollow  florets  in  the  centre  or  dife ; plenitude  is  PLEONASM,  a figure  in  rhetoric,  whereby  we 
cffe&cd  either  by  an  inercafe  of  the  florets  in  the  margin,  ufc  words  fecmingly  fuperfluous,  in  order  to  exprefs  a 
and  a total  exclusion  of  thofe  in  the  dife  ; which  mode  thought  with  the  greater  energy  ; luch  as,  “ I law*  it 
of  luxuriance  is  termed  tmpUtion  bribe  radius , and  re-  f with  my  own  eyes/*  &c.  See  Oratory,  n“  67. 
fembles  what  happens  in  the  gclder-rofc  : or  by  an  don-  PLE  SCOW,  a town  of  Ruffia,  capital  of  a ducliy 
gation  of  the  bolls  w florets  in  the  centre,  and  a lefs  of  lh«  fame  name,  with  an  aichbii  hop's  fee,  and  a ft  rung 
profound  divifion  of  their  brims  ; which  is  termed  impte-  caitk.  It  u a large  place,  and  divided  into  four  parts,. 
Han  by  the  dife.  In  the  firft  mode  «f  luxuriance,  4hc  each  of  which  is  fiirroundcd  with  walls-  It  is  fcated  on 
florets  in  the  centre,  which  are  always  hermaphrodite  the  river  Muldow,  where  it  falls  into  the  lake  Plcfcow, 
or  male,  are  entirely  excluded ; and  in  their  place  fuc-  Bo  miles  fouth  of  Narva,  and  150  fouth  by  weft  of  Pe- 
ered florets  fimilar  in  fex  to  thofe  of  the  radius.  Now,  teriburg.  £.  Long.  ay.  51.  N.  Lat.  £7.  yg. 


as  the  florets  in  the  margin  of  a radiated  compound 
flower  are  found  to  be  always  cither  female,  that  is, 
furnifhed  with  the  piftillum  only ; or  neuter,  that  is, 


Plescow,  a duchy  in  Ruflia,  between  the  duchies 
of  Novogorod,  Lithuania,  Livonia,  and  Ingiia. 

PLESSI.S-lis-tours,  a royal  palace  of  France, 


furnifhed  with  neither  ftamina  nor  piftillum  ; it  is  evi-  within  half  a league  of  Tours.  It  was  built  by  Louis  XL 


dent,  that  a radiated  compound  flower,  filled  by  the  ra- 
dius, will  either  be  entirely  female,  as  in  feverfew,  daily, 
and  African  marigold ; or  entirely  neuter,  as  in  fun- 


on  d in  it  he  died  in  the  year  1483.  It  is.  fituated  in  u 
plain  furrounded  by  woods,  at  a fmal  1 distance  from  the 
Loire.  The  building  is  yet  handfome,  though  built  of 


flower,  marygold,  and  centaury  : her.ee  it  will  always  brick,  and  converted  to  purpofes  of  commerce, 
be  cafy  to  diftinguifli  fuch  a luxuriant  flower  from  a com-  PLETHORA,  in  medicine,  from  **•»•»<,  « plcni* 
pound  flower  with  plain  florets  in  a natural  ftate ; as  tilde.”  A plethora  is  when  the  vrflels  arc  too  much 
thefe  flowers  are  all  hermaphrodite,  that  is,  furnifhed  loaded  with  fluids.  The  plethora  may  be  fanguinc  or 
with  both  ftamina  and  piftillum.  Thus  the  full  flowers  ferous.  In  the  firft  there  is  too  much  crafiamentum  in 
of  African  marigold  have  each  floret  furnifhed  with  the  the  blood,  in  the  latter  too  little.  In  the  fanguinc  plc- 
piflillum  or  female  organ  only:  the  natural  flowers  of  thora,  there  is  danger  of  a fever,  inflammation,  apo- 
dandclion,  which,  like  the  former,  is  compofed  of  plain  plexy,  rupture  of  the  blood-veflels,  obftrufted  fccretions, 
florets,  are  furnifhed  with  both  ftamina  and  piftillum.  dec. : in  the  ferous,  of  a dropfy,  dec.  A rarefaction  of  the 
lu  the  fecond  mode  of  luxuriance,  termed  tmpletion  by  blood  produces  all  tho  effects  of  a plethora  ; it  may  ae- 
rie dife , the  florets  in  the  margin  fometimea  remain  un-  company  a plethora,  and  fhould  be  diftinguilhed  there- 
changed  : but  moft  commonly  adopt  the  figure*  of  thofe  from.  Mr  Bromfield  obfervrs,  that  a fanguinc  plethora 
in  the  centre,  without,  however,  fufferiog  any  alteration  may  thus  be  known  to  be  prefent  by  the  pullc.  All 
In  point  of  fex  ; fo  that  confufion  is  lels  to  be  appre-  artery  overcharged  with  blood  is  as  incapable  of  produ- 
beuded  from  this  mode  of  luxuriance  than  from  the  cing  a ftrong  full  pulfc,  as  one  that  contains  a deficient 
former ; befides,  the  length  to  which  the  florets  in  the  quantity  ; in  both  cafes  there  will  be  a low  and  weak 
centre  run, out  is  of  itfelf  a fufficieot  diftiiitiion,  and  pulfe.  . To  diftinguifh  rightly,  the  pulfc  mult  not  be 
adapted  la  excite  at  once  an  idea  of  luxuriance.  Daify,  felt  with  one  or  two  fingers  oil  the  carpal  artery;  but 
feverfew,  and  African  marigold,  exhibit  inilancesof  this  if  three  or  four  fingers  cover  a confidcrable  length  of 


1 well  as  of  the  former  mode  of  implction. 


the  artery,  and.  we  prefa  hard  for  fomc  time  on  it,  and 


In  luxuriant  compound  flowers  with  plain  florets,  the  tlurn  fuddcnly  raife  all  thefe  fingers  except  that  which 
Jemifiofcu/o/i  of  Tournefurt,  the  ftigma  or  fiunmit  of  the  is  neareft  to  the  patient's  hand,  the  influx  of  the  blood, 
fiylc  in  each  floret  is  lengthened,  and  the  fccd-buds  are  if  there  is  a plethora,  will  be  fo  rapid  as  to  raife  the 
enlarged  and  diverge ; by  which  characters  fuch  flowers  other  finger,  and  make  us  fenfibk  ui  the  fuinefc.  Tho 

2 fanguinc 
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Pleura  Cangniae  plethora  is  rrtisvcd  by  bleeding  : the  fernus  by 
1*tJLo  Pur£*nf>»  ‘burclics,  and  foresting.  Sec  Mtnicixf, 
noAs*.  IOQ* 

v— — j PLEURA,  m anatomy,  a thm  membrane  rnveriug 

the  infide  of  the  thorax.  See  Am  atom  v,  n°  1 13. 

PLEURITIS,  or  Pleuxisy.  Sec  Medicixe, 
n*  iftj. 

PLEURONECTES,  ill  ichthyology,  a genus  be- 
longing to  the  order  of  thoracici.  Both  ey*s  ait  on 
the  fame  fide  of  the  head  ; there  are  from  four  to  fir*: 
ray*  in  the  gill  membrane ; tin*  body  is  comprefled ; 
the  one  fide  Ttfembl’tng  the  back,  the  other  the  b<  lly. 
There  arc  17  fpecie* ; the  moll  remarkable  ate, 

1.  The  hyppoglofiu*,  or  hofibot.  Tim  i*  the  larged 
of  tlie  genu* : fome  hare  been  taken  in  onr  (cm  weigh- 
ing from  100  to  300  pounds;  but  much  larger  are 
found  in  thole  of  KewfoiindlaTi‘l1  Greenland,  atxj  Ice- 
land, where  they  are  inken  with  a hook  ar.d  line  in  very 
deep  tenter.  They  an*  part  of  the  food  of  the  Greeit- 
hadni,  who  cut  them  into  large  Aim,  and  dry  them  in 
the  fun.  Tlicy  are  common  in  the  London  market*, 
where  they  are  expoftd  to  fair  cut  into  large  piece*. 
They  are  very  coarfe  eating,  excepting  the  part  which 
pdherrs  to  the  fide  fins,  which  w extremely  fat  and  de- 
licious hot  forfeiting.  They  are  the  moll  voracious  of 
all  Hat  fiflu  There  hare  been  inftances  of  their  fwnl 
lowing  the  lead  weight  at  the  end  of  a line,  with  which 
the  fcamen  were  founding  the  bottom  from  on  board  a 
Ihip.  The  holibut,  in  refpcA  to  its  length,  is  the  nar- 
rowed of  any  of  this  genu*  except  the  foie.  It  Is  per* 
fe&ly  fmooth,  and  free  from  fpmes  either  above  or  be- 
low. The  colour  of  the  upper  part  is  doiky  ; beneath, 
of  a pure  white.  We  do  not  cotmt  the  rrm  of  the  fins 
in  this  genus ; not  only  hecaufe  they  arc  fo  numerous, 
but  beenufe  nature  Hath  given  to  each  fpeeirs  charaAers, 
independent  <f  thefe  rays,  fufficicnt  to  diftinguirti  them 
by.  Thefe  flat  fifh  fwim  fidewife ; for  which  rtofon 
l.innwus  hath  ftyled  them  pJntrtmfclrt . 

a.  The  plateflft,  or  plaife,  are  very  common  on  mod 
of  our  coaft*,  ami  fometime*  taken  of  the  weight  of  1 5 
pounds-;  bnt  they  feMom  reach  that  fire,  one  of  eight 
or  nine  pounds  hiring  reckoned  a large  fi(h.  The  bed 
and  l.irgeft  are  taken  off  Rye  on  the  coaft  of  Stiffcx, 
and  alfo  off  the  Dutch  coaftn.  They  fpawn  in  the  be- 
ginning tif  February.  They  arc  very  flat,  and  much 
more  fqtmrr  than  the  preceding.  Behind  the  left  eye 
w a row  of  fix  tubercles,  that  reaches  to  the  commence- 
• ment  of  the  lateral  line.  The  upper  part  of  the  body 

and  fin*  are  of  a clear  brown,  marked  with  large  bright 
orange-coloured  fpots : t!«  belly  is  white. 

3 The  flcfirs,  or  flounder,  inhabits  every  part  of  the 
Britifh  fea,  and  even  frequent*  onr  rfrera  at  a great 
diilnnce  from  die  fnlt  waters ; and  for  this  reafon  fome 
writer*  call  it  the  p"fltr  fimnntiFt.  It  never  grows  Large 
in  out  rivers,  but  is  reckoned  fweetcr  than  thofe  that 
five  m the  fen.  It  is  inferior  m fire  to  the  plaife,  feldom 
or  never  weighing  more  than  fix  pound*.  It  may  very 
cafily  be  diftinguifted  from  the  pbtife,  or  any  other  fifh 
of  tni  i genus,  by  a row  of  flnrp  fmaH  fpmes  that  fnr- 
rmsd  its  upper  tides,  and  are  placed  juft  at  thejuiiAion 
of  the  fin*  with  the  body.  Another  row  marks  the 
fidr-line,  and  runs  half  way  down  the  bark.  The  co- 
lon- of  the  ujmer  part  of  the  body  ia  a pale  brown, 
fometime*  marked  with  a few  obfeure  fjxrt*  of  dirty 
yellow  ; the  beVjp  is  white. 


4.  The  limanda,  or  dab,  is  found  with  the  other  Pk,'M* 
fpecies,  luit  is  lefa  common.  It  is  in  beft  feafou  during 
February,  M uch,  and  April : they  fpawn  in  May  and  ^ 
June,  and  Income  flabby  and  watery  the  reft  of  framer. 

They  are  fuperior  in  quality  to  the  plaife  and  flounder, 
but  far  inferior  in  fixe.  It  i*  generally  of  an  uniform 
brown  colour  on  the  upper  fide,  though  fometime* 
clouded  with  a d.irker.  The  fcnles  arc  fmall  and  rough, 
which  is  a character  of  this  fpecies.  The  lateral  Roe  is 
extremely  iscnrwttd  at  the  beginning,  then  goes  quite 
ftraight  to  the  tail.  The  lower  part  of  the  body  u 
white. 

5.  The  fo  lea,  or  foie,  is  found  on  all  our  coaft*  j 
but  thofe  on  the  weftem  (horn  are  much  fuperfor  in 
fire  to  thofe  on  the  north.  On  the  former  they  arc 
fometimes  taken  ot  the  weight  of  fix  or  fevru  pounds, 
but  towards  Scarborough  they  rarely  exceed  one  pound  ; 
if  they  reach  two,  it  i*  extremely  uncommon.  l*hey 
are  iifually  taken  in  the  trawl-net : they  keep  much  at 
the  bottom,  and  feed  on  fmall  lbeft-fifb.  It  is  of  a form 
much  more  narrow  and  oblong  than  any  other  of  the 
genus.  The  i rides  are  yellow ; the  pupils  of  a bright 
fapphirine  colour : the  feales  are  fmaB,  and  very  rough : 
the  npper  part  of  the  body  is  of  a deep  brown  ; the  tip 
of  one  of  the  jwflonl  fins  black  : the  under  port  of 
the  body  white  ; the  lateral  Rue  is  flraight ; the  tail 
rvmnded  at  the  end.  It  is  a fifh  of  a very  delicate 
flavour ; but  the  final!  foies  are  in  this  refpeft  much  fu- 
perior  to  large  ones.  By  the  ancient  laws  of  the  Cinqtic 
Ports,  no  one  was  to  take  fob*  from  the  f ft  of  Movtan- 
br#  to  the  t Jth  of  March  ; neither  was  any  body  to  fifh 
from  foo-fetting  to  fun-riltng,  that  the  filb  might  enjoy 
their  night-food.  The  chief  fifhery  for  them  it  at 
Brixham  in  Torbay. 

fi»  'I ’he  maximus,  or  ttirbot,  grows  to  a very  large 
fire:  Mr  Pennant  ha*  fecn  them  uf  23  pound*  weight, 
but  has  heard  of  foam  that  weighed  30.  7’lie  turbot 
is  of  a remarkable  fqrame  form  : the  colour  of  the  up- 
per part  of  the  body  is  cinereous,  marked  with  number* 
of  black  fpots  of  different  fixes:  tlx  belly  is  white; 
the  fieri  is  without  fades,  but  greatly  wrinkled,  and 
mixed  wbh  final!  (hart  (pines,  (htjH.yfed  without  any 
order. — Thefe  fifh  are  taken  chiefly  off  the  north  coaft  « 
of  England,  and  others  off  tlie  Diitch  coaft.  Se« 

Tmrfnt  FnttHtr. 

FLEURS,  a town  in  France,  which  was  buried  utk 
drr  a mountain  in  the  year  frii®.  See  onr  irficb 
MmncTAis,  p.  ifO.  Of  this  fetal  circnmftaoce,  Bi. 

(hop  Burnet,  r.i  his  Travels,  p.  i/i,  give*  the  foihrwmg 
account.  " Having  mentioned  (fey*  the  Bifltnp)  fome 
fells  of  mountains  in  thefe  parts  (rir.  near  the  Alps),  I 
cannot  pafs  by  the  extraordinary  fete  of  the  town  of 
Fleurs,  about  a lengur  from  Chavenno*  !<»  the  north.  — 

The  town  was  half  the  bigK-f*  of  Chavennen,  but  much 
more  nobly  built ; for,  betides  the  great  pilace  of  tlvsj 
Franehen,  that  coft  fisiw  million*,  five  re  were  irntfry 
other  palaces  built  by  rich  fatter*  both  of  Mifcm  and  the 
other  part*  of  Italy,  who,  liking  the  fitimtiou  and  air, 
as  well  as  the  fiwfoa  of  .the  government,  gave  them- 
(elves  all  the  indulgence*  rhat  a vaft  wealth  c.»tdd  for- 
nifli.  By  one  of  the  pnktccs  that  wa*  a littb  ditfcjnt 
foom  the  town,  a ad  was  not  osyrwbeWncf!  with  if,  one 
may  judge  of  the  rclt.  It  wa»  an  t*ut-ho«!V  «>f  the  rami- 
ly  of  tlx  Fmoeken,  atid  yet  it  mny  compare  with  naiaw 
palace*  m Italy,  'flu  wUiptuoufoefo  of  lb;#  jdbetr  he* 
t came 
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came  very  crying;  and  Madam  Je  Salis  told  me  that  flic  nant  pools.  The  tUini  caufc  It  the  gruff  uutttntiun  of  Plfcnj  ten 

heard  her  mother  often  relate  foine  pafiagcsof  a Protcl-  the  natives  to  ckanlinefs  ; fur  experience  (hows,  that  U 

tant  minifter’f  (ermons  that  preached  in  a little  church  thofe  who  are  not  negligent  in  their  perfons  and  habi-  ^ 

there,  who  warned  them  often  of  the  terrible  judgments  tations,  are  Ids  liable  to  he  a/Hi&cd  with  the  plica 

of  God  which  were  hanging  over  their  heads,  and  than  others  who  are  deficient  in  that  particular.  Thus 

which  he  believed  would  fuddenly  break  out  upon  perfons  of  higher  rank  arc  Ids  fubjett  to  this  difordcr 

'them.  than  thole  of  inferior  Nations  ; the  inhabitants  of  large 

44  On  the  25th  of  Augud  1628,  an  inhabitant  came  towns  than  thofe  of  fmall  villages  ; the  free  pcalants  than 
and  told  them  to  be  gone,  for  he  law  the  mountains  thofe  in  an  abfolutc  date  of  vaflalage  j the  natives  of 
’cleaving  ; but  he  was  laughed  at  foe  his  pains.  He  had  Poland  Proper  than  thofe  of  Lithuania.  Whatever  we 
■a  daughter  whom  he  periuaded  to  leave  all  and  go  with  may  determine  as  to  the  poflibilily  that  all  or  any  of 
Turn  ; but  when  Hie  was  fafe  out  of  town,  (He  called  to  thefe  caufes,  by  thcmfclvcs,  or  in  conjunction  with 
mind  that  (he  had  not  locked  the  door  of  a room  in  others,  originally  produced  the  difordcr  ; we  may  veil- 
'which  fhc  had  fomc  things  of  value,  and  Co  fhe  went  lure  to  aflert,  that  they  all,  and  particularly  the  lalt, 

back  to  do  that,  and  was  buried  with  the  reft  ; for  at  afEft  its  propagation,  inflame  its  fymptoms,  and  pro* 

the  hour  of  fupper  the  hill  fell  down,  and  buried  the  traft  its  cure. 

town  and  all  the  inhabitants,  to  the  number  of  220c,  In  a word,  the  plica  poloniea  appears  to  be  a conta- 
■4b  that  not  one  perion  efcapcd.  The  fall  of  the  moun*  gious  dlftcmper  ; which,  like  the  leprofy,  Hill  prevails 
tains  did  fo  All  the  channel  of  the  river,  that  the  flrft  among  a people  ignorant  in  medicine,  and  inattentive  to 
news  thofe  of  Chavenncs  had  of  it  was  by  the  failing  of  check  its  progrefs,  but  is  rarely  known  in  thofe  countries 
their  river;  for  three  or  four  hours  there  came  not  a where  proper  precautions  are  taken  to  prevent  its  fpread- 
drop  of  water,  but  the  river  wrought  for  itfeif  a new  ing, 

courfc,  and  returned  to  them.  PLIMPTON,  a town  of  Devonlhire,  in  England^ 

44  I could  hear  no  particular  character  of  the  man  w ho  with  a market  on  Saturdays.  It  is  fcated  on  a branch 
vfcaptd  (continues  the  Bilhop)  ; fo  I mull  leave  the  of  the  river  Pliroe,  and  had  once  a cable,  now  in  ruins, 
fccret  resrfon  of  to  lingular  a prefervation  to  the  great  It  fends  two  members  to  parliament  j is  /even  miles  F« 
viifcovery,  at  the  lad  day,  of  thofe  dtps  of  Divine  Pro-  of  Plymouth,  and  218  W.  by  S.  of  London.  \V« 


vide  nee  that  are  now  fo  unaccountable.  Some  of  the  Long.  4.  o.  N.  Lat.  5c.  22. 

family  of  the  Francken  got  fome  miner*  to  work  under  PLINIA,  in  botany  ; a genus  of  plants  of  the  po 

Gund,  to  find  out  the  wealth  that  wsb  buried  in  their  lyandria  monogynia  clafs,  defer ibed  by  Plunder  ant 
fe  1 for,  be  Aden  tbeir  plate  and  furniture,  there  was  Linnxus.  The  cmpalrmcnt  is  divided  into  five  frg 


PLINIA,  in  botany  ; a genus  of  plants  of  the  po- 
rn dria  monogytua  clafs,  deferibed  by  Plumkr  and 


a great  deal  of  cafh  and  many  jewels  in  thehoufe.  The  ments;  the  flower  confidt  of  five  petals;  the  ftamina 
miners  pretended  they  could  find  nothing;  but  they  are  numerous  filaments,  (lender,  and  as  long  as  the 
went  to  their  country  of  Tirol  and  built  fine  houfes,  flower ; the  anther*  are  fmall,  and  fo  is  the  germcn  of 
and  a great  wealth  appeared,  of  which  no  other  vifiblc  the  pift.il ; the  fly  It  is  fubulatcd,  and  of  the  length  of 
Account  could  be  given  but  this,  that  they  had  found  the  (lamina ; the  ftigma  is  Ample  ; the  fruit  is  a large 
fomc  of  that  treafure.”  globoic  berry,  of  a ftriated  or  fulcated  furfacc,  cohtain- 

P LEX  US,  among  anatomiftv,  a bundle  of  fmall  mg  only  one.ccll,  in  which  U a very'  large,  finooth,  and 
vcflels  interwoven  in  the  form  of  net-work  : thus  a globofe  feed.  There  is  oitly  one  (pecics. 
congeries  of  rcficls  within  the  brain  is  called  plexus  PLINTH,  oale,  or  Or/®,  in  architc&ure,  a flat 
fhotouitty  reticulonty  or  rrtiformut.  See  Ah  atomy,  (quart  member,  in  the  form  of  a brick.  It  is  ufed  as 
n°  1 36.  the  foundation  of  columns,  being  that  flat  (quart  tablg 

A plexus  of  nerves  is  an  union  of  two  or  more  under  tbe  moulding  of  the  bafe  and  pedeftal  at  the 
nerves,  forming  a fort  of  ganglion  or  knot.  bottom  of  the  whole  order.  It  feema  to  have  been 


fhotouitty  reticulum y or  rrti/ormu.  See  Anatomy,  (quart  member,  in  tbe  form  of  a brick.  It  is  u(cd  as 
n°  1 36.  the  foundation  of  columns,  being  that  flat  (quarc  table 

A plexus  of  nerves  is  an  union  of  two  or  more  under  tbe  moulding  of  the  bafe  and  pedeftal  at  the 
nerves,  forming  a fort  of  ganglion  or  knot.  bottom  of  the  whole  order.  It  feems  to  have  been 

PLICA  roiOMicA,  or  putted  hairt  is  a difeafe  pe-  originally  intended  to  keep  the  bottom  of  tlit  original 
culiar  to  Poland ; whence  the  name.  See  Midi-  wooden  pillars  from  rotting.  Vitruvius  alfo  calls  the 
cine,  n°  353.  Mr  Coxe,  who  gives  a (hort  account  Tufcan  abacus  plinth. 

of  it,  attempts  likcwifc  to  give  the  phyfical  caufes  of  iu  Pus  th  of  a Statue  t Sc  c.  is  a bafe,  either  flat,  rounds 

Many  caufes  of  this  kind,  he  tells  us,  lave  been  fuppofed  or  fquare,  that  ferves  to  fupport  it. 
to  concur  in  rendering  the  plica  more  frequent  in  thofe  Plinth  of  a Wall , denotes  two  or  three  rows  of 
regions  than  in  other  parts.  It  would  be  an  endlefs  bricks  advancing  out  from  a wall;  or,  in  general,  any 
• work  to  enumerate  the  various  conjectures  with  which  flat  high  moulding,  that  ferves  in  a front-wall  to  mark 
each  perfon  has  fupported  bis  favourite  hypothetic — the  floors,  to  fulUin  the  caves  of  a wall,  or  the  larmier 
The  mod  probable  arc  tibofe  affigned  by  Dr  Vicat : The  of  a chimney. 

firft  caufc  is  the  nature  of  the  Poli(h  air,  which  is  ren-  PLINY  the  Elder,  or  Carilitu  P Uniat  See  undue, 
dered  infalubrious  by  numerous  woods  and  morafles,  and  one  of  the  mod  learned  men  of  ancient  Rome,  was  de* 
occaftonally  derives  an  uncommon  keennefs  even  in  the  (trended  from  an  ifluftrious  familyy  and  born  at  Verona, 
midd  of  fummer  from  the  portion  of  the  Carpathian  He  bore  arms  in  a diftingudhed  poft ; was  one  of  the 
mountains  ; for  the  fouthern  ami  fouth-eaderiy  winds,  college  of  Augurs ; bccarhc  intendant  of  Spain ; and 
which  ufuafly  convey  warmtlt  in  other  regions,  are  in  was  employed  in  feveral  important  affairs  by  Vcfpafian 
this  chilled  in  their  paffage  over  their  friowy  fammits.  and  Titus,  who  honoured  him  w ith  their  enccm.  The 
The  fccond  is,  unwholefonte  water;  for  although  Po-  eruption  of  Mount  Vcfuvius,  which  happened  in  the 
land  is  not  deficient  in  good  fprings,  yet  the  common  year  79,  proved  fatal  to  him.  His  nephew*,  Pliny  the 
people  ufually  drink  that  which  is  neared,  at  hand,  ta-  Younger,  relates  the  drcumflance*  of  that  dreadful 
ten  indiscriminately  from  rivers,  lakes,  and  even  .flag-  eruption,  and  the  death  of  his  uncles,  in  a letter  to  Ta* 
Vol. XV.  Parti. 


Digitized  by  Google 


t>  L I * [ 66  1 P L i 


FJiny.  citot.  Pliny  the  Elder  wrote  a Natural  Hiftory  in  37 
" hooka,  which  is  ftill  extant,  and  has  had  many  editions  ; 
the  moil  cftccmed  of  which  is  that  of  Father  Har- 
douiu,  printed  at  Paris  in  1 723,  in  two  volumes  folio. 

Pusr  tlx  Totmger,  nephew  of  the  former,  was 
bom  in  the  ninth  year  of  Nero,  and  the  6^d  of  Chriil, 
at  Novocomum,  a town  upon  the  lake  Larius,  near 
which  lie  had  feveral  beautiful  villas.  Cxcilius  was  the 
name  of  his  father,  and  Plinitts  Sccundus  that  of  his 
tnotlier’s  brother,  who  adopted  him.  He  brought  into 
the  world  with  him  fine  parts  and  an  elegant  tafte, 
which  he  did  not  fail  to  cultivate  early ; for,  as  lie  tells 
m himfelf,  he  wrote  a Greek  tragedy  at  14  years  of 
age.  He  loft  his  father  when  he  was  young ; and  had 
the  famous  Virginius  for  his  tutor  or  guardian,  whom 
he  has  fet  in  a glorious  light.  He  frequented  the  IchOoU 
of  the  rhetoricians,  and  heard  Quintilian ; fox  whom 
lie  ever  after  entertained  fo  high  an  eftcem,  that  he  be- 
llowed a confiderable  portion  upon  his  daughter  at  her 
marriage.  He  was  in  his  18th  year  when  his  ancle  died  ; 
and  it  was  then  that  he  began  to  plead  in  tlie  forum,  which 
was  the  ufu.d  road  to  dignities.  About  a year  after,  he  a f- 
iiimed  the  military  character, and  went  into  Syria  with  the 
conmuflton  of  tribune  : but  this  did  not  futt  his  tafte  any 
ny>re  than  it  Lid  done  Tully's;  and  therefore  we  find 
him  returning  -after  a campaign  or  two.  He  tells  us, 
that  in  his  pafiage  homewards  he  was  detained  by  con- 
trary wind*  at  the  ifland  Icaria,  and  How  he  employed 
himfelf  in  making  verfes : he  enlarges  in  the  Tame  place 
upon  his  poetical  exercitation* ; yet  poetry  was  not  the 
thining  p.ut  of  his  character  any  more  than  it  had  been 
of  Tully’s. 

Upon  ins  return  from  Syria,  he  married  a wife,  and 
fettled  at  Rome  : it  was  in  the  reign  of  Dotaitian. 
During  this  moll  perilous  time,  he  continued  to  plead 
in  the  forum,  where  he  was  diftinguifhed  not  more  by 
kis  tmeommon  abilities  and  eloquence,  than  by  his  great 
resolution  and  courage,  which  enabled  Him  to  Ipcak 
boldly,  when  fciueely  one  elfe  durft  fpcak  at  all.  On 
tbefc  accounts  he  was  often  finglcd  out  bv  the  Irnate 
to  defeud  the  plundered  provinces  agaiuft  their  npprrf- 
fivc  governors,  and  to  manage  oilier  raufes  of  a like 
important  and  dangerous  nature.  One  of  tHcfc  was  for 
the  province  of  Bcetica,  in  their  profeeutioti  of  Bx*btus 
Malta ; in  which  he  acquired  fo  general  an  applaufe, 
that  the  emperor  Nerva,  then  a private  man,  and  in  ba- 
uiftiment  at  Tarcntum,  wrote  to  him  a letter,  in  which  he 
congratulated  not  only  Pliny,  but  the  ajjc  which  had 
produced  an  example  fo  much  in  the  fpirit  of  the  an- 
cients. Pliny  relates  this  affair  in  a fitter  to  Cornelius 
Tacitus ; ami  he  was  fo  pleated  with  it  himfelf,  that  he 
could  not  help  intreating  this  friend  to  record  it  in  his 
hiftory.  He  intreats  him,  however,  with  infinitely 
more  modefty  than  Tully  b;jd  intreated  Lucceius  upon 
the  Fame  occafion : and  though  he  might  imitate  Cicero 
in  the  rcqneft,  as  he  profeffes  to  have  conftautly  fet  that 
great  man  before  him  for  a model,  yet  lid  took  care 
not  to  trantgrefs  the  bounds  of  decency  ia  his  manner 
of  making  it.  He  obtained  the  office*  of  queftor  and 
tribune,  ’and  luckily  went  unhurt  through  the  mgn  of 
Domttrm  : there  is,  However,  rtalon  to  fuppofe,  if  that 
emperor  had  not  died  juft  as  he  did,  that  Pliny  would 
have  (hared  the  fate  of  many  other  great  men ; for  he 
tell*  us  himfelf,  that  his  name  wae  afterwards  faind  in 
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Domittaft’#  tablets,  among  the  number  of  thoft  who  PUny. 
were  deft ined  to  deflrufrion.  « . - • . V;  — -y— 

He  loft  his  wife  in  the  beginning  of  NervaN  rrigt£ 
and  foon  after  married  It’s  beloved  Calphttmia,  of  whom 
we  read  fo  much  in  Irs  Epiftles.  He  had  not,  howevnV 
any  children  by  any  of  his  wires : and  hence  we  fmd^ 
him  thanking  Trajan  for  the  rut  trim r / ilrrorum , which' 
he  afterwards  obtained  bf  that  emperor  for  his  friend 
Suetonius  Ti*an  quill  us.  He  hints  alfj,  in’lifs  letter  of 
thanks  to  Trajan,  that  be  had  been  twice  married  in 
the  reign  of  I>omitian.  He  w-as  promoted  to  the  con- 
fulate  by  Trajan  in  the  year  too,  when  he  was  :H  yenri 
of  age  1 and  in  this  office  prononneed  that  fdfmoui  pa- 
negyric, which  has  ever  lince  been  a-lrmred,  as  well  for 
the  copioufnefs  of  the  topics  ns  the  elegance  of  addrrf*. 

Then  he  was  elected  augur,  and  afterwards  made  pro^ 
confit!  of  Bithynia;  whence  he  wrote  to  Trajan  that 
curious  letter  concerning  the  primitive  Chriftians ; 
which,  with  Traian’s  refeript,  is  happily  extant  among1 
his  Epiftks.  Pliny’s  letter,  as  Mr  Mehnnth  obferve* 
in  a note  upon  the  paffage,  is  efteenud  as  almoft  the* 
only  genuine  monument  of  eeclefialtieal  antiquity  rela- 
ting to  the  times  immediately  fuccceding  the  apotlles,  it 
bring  written  at  moil  not  above  * years  after  tlic  death 
of  St  Paul.  It  was  preferred  by  the  Chriftians  them- 
fclves,  as  a clear  and  unfufpicious  evidence  of  the  puri- 
ty of  their  doctrines,  and  15  frequently  appealed  to  be* 
the  early  writers  of  the  church  again  ft  the  calumnies  of 
their  adwriaric!*.  It  is  not  known  what  became  of 
Pliny  after  his  return  front  Bithynia ; whether  he  fiv^d 
at  Rome,  or  what  time  he  fpent  at  bis  country  houfti^’ 
Antiquity  is  alfn  ftlent  as  to  the  time  of  his  death  : buf 
it  is  conjctturcd  that  he  died  either  a little  before  or  foor 
after  th:<t  eXeHknt  prince#  his  admired  Trajan  ; that  is, 
about  the  year  of  Chrift  lifftk  lL"  ^ 'X* 

Pliny  was  one  of  the  greateft  wits,  and  one  of  thtf 
wort  hi  eft  men,  among  the  ancients.  He  had  fine  parts# 
which  he  cultivated  to  the  utmnft  ; and  he  accomplilh- 
ed  himfelf  with  all  the  various  kinds  of  knowledge 
which  could  ferve  to  make  him  either  uftful  or  agree- 
able. He  wrote  and  publilhed  a great  number  of 
things  ; but  nothing  Lis  cfcaped  the  wreck  of  time  ex- 
cept the  bortk*  of  Letters,  and  the  panegyric  upon 
Trajan.  This  has  ever  been  eottfidered  a*  a mailer* 
piece : and  if  be  has,  a*  fome  think,  almoft  exhauftett 
all  the  ideas  of  perfection  in  a prin-.-e,  and  gone  per-* 
haps  a little  beyond  the  truth,  yet  it  is  allowed  that 
no  punegyrift  was  ever  pofleffed  of  a finer  fnbjeft,  arfd 
on  which  he  might  better  indulge  in  all  the  flow  of  elo- 
quence, without  incurring  the  fufpicion  of  flattery  and 
Hch.  His  letters  teem  to  have  been  intended  for  the 
public  f and  in  them  ho  may  be  confidered  as  writing 
his  own  memoirs.  Every  cpiftle  is  a kind  of  hiltoricat 
(ketch,  wherein  we  have  a view  of  him  in  fame  linking 
attitude,  either  of  a&ive  or  contemplative  life.  In 
them  are  prrferved  anecdotes  of  many  eminent  pcrfons# 
whofe  works  are  come  down  to  us,  as  Suetonius,  Si- 
liu.*  Italicufi,  Martial,  Tacitus,  and  Quintilian  ; and  of 
curious  things,  which  throw  great  light  tipbn  the  hi- 
ftory of  thole  timet.  They  arc  written  with  great  po-' 

Utenefs  and  fpirit  $ ami  if  they  abound  too  much  inr  ' 
turn  and  metaphor,  we  muft  impute  it  to  that  degene- 
racy of  tafte  which  was  then  accompanying  the  degene-  . 
xplc  manners  of  Rome.  Pliny,  however)  forms  to  have. 

prcfervtifr 
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fbtwui  prrfervci]  Himfclt  in  this  latter  refpeA  from  the  gene- 
H ral  contagion  ; whatever  the  man sen  of  the  Roman* 
. were,  his  were  pure  ami  incorrupt.  Hit  writing* 

T breathe  a fpirit  of  tranfeendent  goodneft  and  humanity  t 
his  only  imperfection  it,  he  was  too  dciirous  that  the 
ublic  and  pu&erity  (hould  know  Ikow  humane  and  good 
c was.  We  have  two  dcgnnt  Eoglilh  tiaiifiatioii*  of 
his  EpiRlcs  j the  one  by  Mr  Mclmutlt,  ami  the  other 
Jby  Lord  Orrery'. 

PLOCAMA,  in  botany ; a genus  of  lire  uuMiogynia 
order,  belonging  to  tin:  peuUndria  dais  of  pianu.  The 
calyx  is  quiuquedentate  ; tlie  fruit  a ben  y and  tri locu- 
lar, with  Military  feeds.  Of  this  there  i-j  only  one  fpeJes, 
vi/.  the  a native  of  the  Canaries* 

PLOCE.  Sec  Oaatoxy,  p.  433. 

PLOCKSKO,  a town  of  Poland,  and  capital  of  • 
palatinate  ui  the  fame  name,  With  a c. idle  and  a b:  (hop's 
See.  The  churches  are  very  maguificuil  ;*  and  it  is  built 
upon  a bill,  whence  there  is  a fine  profpeet  every 
way,  near  the  river  Vifiula.  It  is  ij  miles  fouth-caft 
of  Ululifkw,  and  65  weft  of  Watfaw.  E.  Long.  19.  29. 
N.  Lat.  52.  46. 

Plocksxo,  a palatinate  of  Poland,  bounded  on  the 
north  by  Regal  Pi  ullu,  on  the  call  by  the  palatinate  of 
Ma/ovia,  on  tluc  fouth  by  the  Viftuta,  ami  on  the  weft 
i»y  the  palatinate  of  laovladifiaw.  The  capital  town  is 
of  the  Altaic  name. 

PLOEN  is  a town  of  Germany,  in  the  circle  of 
Lower  Saxony,  and  capital  of  Holftein.  It  Rands  on 
the  hanks  of  a h>ke  of  the  lame  name,  and  gave  title 
to  a duke,  till  by  the  death  of  the  lait  duke  Charles 
without  malfe  iflue  it  debated  to  the  king  of  Denmark 
in  1761.  The  ducal  palace,  riling  in  the  midd  of  the 
tow  n,  ou  aii  elevated  (pot  of  ground,  and  overlooking 
the  lake,  is  a very  ui&urtfque  objtdL  'I  he  town  (land* 
22  miles  north- wed  of  Lubeck,  and  10  foutii-atft  of 
Kiell.  E.  Long.  ie,  30.  N.  Lat.  54.  11. 

PLOMO,  in  metallurgy,  is  a name  given  by  the 
Spaniards,  who  have  the  care  of  the  River-mines,  to  the 
iilver  ore,  when  found  adhering  to  the  furface  of  Rones, 
and  when  it  incrull a their  cracks  and  cavities  like  fmall 
and  look  grains  of  gnu-powder.  Though  thefe  grains 
be  few  in  numlrcr,  and  the  reft  of  the  Roue  hate  no  fib 
v^r  in  it,  yet  they  are  always  very  happy  when  they  find 
it,  as  it  icaccrtain  token  that  there  is  a rich  vein  fotne- 
wherc  in  the  neighbourhood.  And  if  in  digging  for- 
ward*  they  Rill  meet  with  thefe  giains,  or  the  plomo  in 
greater  quantity,  it  is  a certain  (ign  that  they  are  getting 
more  and  mow  near  the  good  vein.  . 

PLOT  (Dr  Robert),  a learned  antiquarian  and  phi- 
lofophcr,  was  born  at  Suttoo4wn#io  the  par ilh  of  Bor- 
den tit  Kent,  in  the  year  1641,  and  iludicd  in  Magda- 
Itn-hall,  and  afterwards  in  UnivcrfUy-colkgc,  Qrfc>hL 
In  1682  he  was  elected  Secretary  of  the  Royal  Society, 
and  publiihcd  tire  PUilofophical  Tinnfaction*  from  n°  143 
to  n*  166  incluiivc.  Tuc  next  year  Elias  Ai'hmolc, 
Efq;  appointed  him  firil  keeper  ui  his  mufcuui,  and  about 
the  fame  linn  the  vice  chancellor  nominated  liim  hr  ft  pro- 
/eflorofehemiftry  in  the  univerhty  of  Oxford.  In  1687 
he  was  made  fecrcury  to  the  Earl  Murfind,  and  the  fol- 
lowing year  received  the  title  of  Ijiionograpb,/  to  King 
James  II.  Iu  1690  be  refigued  bis  profeiTorfhip  of 
chemiftry,  and  like  wile  his  place  of  keeper  of  the  ino- 
feum,  to  which  he  prcirntcd  ^ very  large  collection  of 
tatty  a*  euriofitie*;  which  were  thole  he  bad  deferibed 


in  his  luilorics  of  Oxfordshire  and  StaffordfHre : the  Wo*,  4 
former  pnblitlitd  at  Oxford  in  1677,  folio,  and  reprint- 
cd  with  additions  and  corrections  in  1 705  ; and  the  tat*.  ’ ■ 

ter  wuspriuted  in  the  fame  li/e  in  i68<5.  In  January, 

1694-5,  llttiry  Howard,  Earl  Marftiai,  nominated  him, 
Mobray-iicrald  extraordinary  ; two  day*  after  which  he 
conftiuitcd  regiftev  of  the  court  of  honour;  and, 
ya  tlu;  3^th  of  April  1696,  he  died  of  the  ftonc  at  hi* 
boufc  in  Borden. 

As  Dr  Plot  delighted  iu  natural  hiftory,  the  above 
works  were  dcfiguid  as  cRays  towards  a Natural  Hifto- 
ry of  England  ; and  he  had  actually  firmed  a dtiign  of 
travelling  tluough  England  and  Wales  for  that  purpose, 
iic  accordingly  drew  up  r plan  of  hie  ft  heme  in  a letter 
to  the  learned  B ilh  op  Fell ; which  is  mferted  at  the  end 
oi  ilie  ltcond  volume  of  Leland’s  Itinerary,  of  the  edi- 
tion of  1 744.  Amongll  fevend  MSS.  which  he  left  be- 
hind him  were  large  materials  for  the  “ Natural  Hiftory 
of  Kent,  Middlticx,  and  the  city  of  London."  Betides 
the  above  works,  he  publiihcd  L)t  tribute  funsium  tenia - 
mtn  pbu\»ftfph\cuin%  Hvo,  and  nine  paper*  in  the  Philofo- 
phical  T rarifaCtiusiH. 

Pi.OT,  in  dramatic  poetry’,  is  fomrtime*  ufed  for  the 
fable  of  a tragedy  or  comedy  % but  more  properly  for  the 
knot  or  intrigue,  which  makes  the  embarrat  of  Any'  piece. 

See  Poetxy.,  * 

Plot,  in  furveying,  the  plan  or  draught  of  any  field, 
farm,  or  manor,  furveyed  with  an  inftrument,  and  laid 
down  in  the  proper  figure  and  c%tenfions. 

PLOTINUS,  a Platonic  philosopher  in  the  third 
century.  He  was  born  at  Lycopolis,  a city  of  Egypt, 
iu  204  ; and  began  very'  early  to  (how  a great  Angula- 
rity both  in  his  taftc  and  manner* : for,  at  eight  yearn 
of  age,  w hen  he  went  to  fchool,  he  tried  to  run  to  his 
none,  and  uncover  her  bread  to  fuck ; and  would  have 
continued  that  practice  longer,  if  be  had  not  been  dil’cou- 
raged  by  her.  At  28  year*  of  age  he  had  a ftrong  de- 
fire to  Rudy  philofophy,  on  which  occsfion  he  was  re- 
commended to  the  inoR  famous  profcflbr*  of  Alexan- 
dria. He  was  not  fnlisticd  with  their  lectures ; but, 
upon  hcariug  thofc  of  Anummiu*,  he  confcilcd  that  tin’s 
was  the  man  he  wanted.  He  ftudied  for  1 1 years  un- 
der tliat  excellent  mailer,  and  then  went  to  hear  the 
Pafianacd  Indian  philofophcn  : foe, in  243,  when  the 
emperor  Gordianu*  intended  to  wage  war  again  ft  the 
Pettians,  he  followed  the  Roman  army,  but  probably 
repented  of  it ; for  it  waa  with  difficulty  he  could  lave 
lit*  life  by  Right,  after  the  emperor  hod  been  Rain.  He 
was  then  39  ; and  the  year  following  be  w ent  to  Rome, 
ami  read  philosophical  lednrvs  in  that  city  ; but  avoid- 
ed follow  ing  the  example  of  Erenniu*  and  Origin,  hi* 
fellow- pupils,  who,  having  promiied  with  him  not  to 
reveal  ionic  hidden  and  excellent  doctrines  they  had  re- 
ceived from  Ammouius,  hail  ncvrrthclcts  ioifeited  their 
word.  Plotiuus  continued  ten  years  in  Kotne,  without 
writing  any  thing ; but,  in  his  50th  year.  Porphyry'  be- 
came his  fcliolar ; who,  being  of  an  exquifitdy  fine  ge- 
nius, was  not  iiitisfird  with  fuperiicial  anfwera,  but  rr- 
q aired  to  have  nil  difficulties  thoroughly  explained ; and 
therefore  Plotinus,'  to  treat  thing*  with  areatu  accura- 
cy, was  obliged  to  write  more  books.  Tie  had  before 
written  2 1 books,  and  during  the  fix  years  of  Porphy- 
ry’s Ray  with  him  he  wrote  24,  and  9 alter  Porphyry** 
leaving  Rome,  in  all  54.  The  Romans  had  a high  ve- 
nciauon  lor  him ; and  he  pulled  for  a nun  of  iuch  judg- 
I i ment 
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rivtimn  mrnf  and  virtue,  that  many  periods  of  both  fexes,  when 
thry  found  thetnfclvrs  dying,  intruded  him,  as  a kind 
of  guardian  angrl,  with  the  care  of  their  eilatct  and 
children.  He  was  the  arbiter  of  numberlefs  law-fuits  j 
and  conllantly  behaved  with  fuch  humanity  and  re&i- 
tude  of  mind,  that  he  did  not  create  himfelf  one  enemy 
during  the  a 6 yearn  he  reGded  in  Rome.  He,  however, 
did  not  meet  with  the  fame  jufticc  from  all  of  hie  own 
profrffioa  ; for  Olympian  a philofopher  of  Alexandria, 
being  envious  of  his  glory,  ufrd  hie  utmoft  endeavours, 
though  in  vain,  to  ruin  him.  The  emperor  Gallienus, 
and  the  emprefs  Salomon,  had  a very  high  regard  for 
him  ; and,  had  it  not  been  for  the  oppolition  of  1'ome 
jealous  courtiers,  they  would  have  had  the  city  of  Cam- 
pinia  rebuilt,  and  given  to  him  with  the  territory  b<s 
longing  to  it,  to  eftablifh  a colony  of  uhilolophcrs,  and 
to  have  it  governed  by  the  ideal  laws  of  Plato’s  common- 
wealth. He  laboured  under  various  dilordcre  during 
the  laft  year  of  his  life,  which  oblij^ed  him  to  leave  Rome, 
when  he  was  carried  to  Campania  to  the  heir*  of  one  of 
hie  friends,  who  furnifhed  him  with  every  tiling  neceffa- 
ry  ; and  he  died  there  in  the  year  270,  at  the  age  of  66, 
and  in  the  noble  ft  manner  that  an  heathen  philofopher 
Could  do,  thefc  being  his  stords  as  he  breathed  Ilia  lad  : 
44 1 am  labouring  with  all  my  might  to  return  the  divine 
. part  of  me  to  that  Divine  Whole  which  Gils  the  uni- 


verfe." 

Wc  have  already  remarked  that  the  ideas  of  Plotinus 
were  lingular  and  extraordinary;  and  we  (hall  now  (how 
that  they  were  fo.  He  was  afhamed  of  being  lodged  in  a 
body,  for  which  reafon  he  did  not  care  to  tell  the  place  of 
bis  birth  or  family.  The  contempt  he  had  for  all  earthly 
thingswas  the  reafon  why  he  would  not  permit  his  picture 
tr>  be  drawn  r and  when  his  difciple  Amelias  was  urgent 
with  him  opon  this  head,  44  Is  it  not  enough  (faid  he) 
to  drag  after  ua,  whithersoever  we  go,  that  image  in 
which  nature  has  (hut  us  up  ? Do  you  think  thjt  we 
faonld  Ukewtfc  tranfmit  to  future  ages  an  image  of  that 
image,  as  a fight  worthy  of  their  attention  i”  From 
the  fame  principle,  he  refufed  to  attend  to  his  health  ; 
for  he  never  made  ufe  of  preservatives  or  baths,  and  did 
not  evt  n cat  the  flrih  of  tame  animals.  He  eat  but  little, 
and  abstained  very  often  from  bread  ; which,  joined  to 
bis  intenfe  meditation,  kept  him  very  much  from  fleep- 
tng.  In  fhort,  he  thought  the  body  altogether  below 
bis  notice  ; and  bad  fo  little  refpeA  for  it,  that  he  con- 
fiderrd  it  as  a prifon,  from  which  it  would  be  his  fu- 
preme  hnppinew  to  be  freed.  When  Amelius,  after  his 
death,  inquired  about  the  ftate  of  his  foul  of  the  oracle 
of  Apollo,  he  was  told,  •*  tliat  it  was  gone  to  the  af- 
frmbly  of  the  blefTrd,  where  charity,  joy,  and  a love  of 
the  union  with  God  pro  sail and  the  reafon  given  for 
it,  as  related  by  Porphyry,  is,  “ that  Plotinus  had  been 
peaceable,  gracious,  and  vigilant ; that  he  had  perpetu- 
ally elevated  his  fpotlefs  foul  to  God  ; that  he  h;ul  loved 
God  with  his  whole  heart ; that  he  had  difengaged  him- 
frlf,  to  the  utmofi  of  his  abilities,  from  this  wretched 
life  ; that,  elevating  himfelf  with  all  the  powers  of  his 
foul,  and  by  the  fevcral  gradations  taught  by  Plato,  to- 
wards that  Supreme  Being  which  fiUa  the  univerfe,  he 
bad  been  enlightened  by  him ; had  enjoyed  the  vifion  of 
bim  without  the  help  or  ioterpofition  of  ideas ; had,  m 
(hort,  been  often  united  to  him."  This  is  the  account 
of  Porphyry,  who  tells  vn  alfo,  that  he  himfelf  had  once 
been  favoured  with  the  \i£op.  Jo  tins  account,  however, 
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we  need  feared  y add,  that  little  credit  n due : it  agrees  Plminwa, 
pretty  much  with  modern  enthuliafm  and  the  reveries  of  i’lotm. 
Ikhmenifts.  Plotinus  bad  alfo  his  familiar fpirit,  as  well  * 
as  Socrates ; but,  according  to  Porphyry,  it  was  not 
one  of  thofc  called  Jcmom,  but  of  the  order  of  thofe 
who  are  called  go ///  / fo  that  be  was  under  the  protec- 
tion of  a genius  fuperior  to  that  of  other  men.  The 
fuperiority  of  his  genius  puffed  bfm  up  not  a little  : for 
when  Amelius  defired  him  to  (hare  in  the  fact  i tiers 
which  be  ufed  to  offer  up  on  folemn  feftivrJs,  44  It  is 
their  bufinefs  (replied  Plotinus)  to  come  to  me,  not 
mine  to  go  to  them  " which  lofty  anfwcr  (fays  Porw 
pliyrv ) no  one  could  gticf*  the  reafon  of,  or  dared  to 
aik.” 

Porphyry  put  the  54  books  of  Plotinus  in  order, 
and  divided  them  into  fix  enneafex.  The  greater  part 
of  them  turn  on  the  moll  high-flown  ideas  in  meta- 
phyfics  ; and  this  philofopher  feems,  in  certain  points, 
not  to  differ  much  from  Spinoza.  He  wrote  two  books 
to  prove,  that  “ all  being  is  one  and  the  fame  which 
is  the  very  doctrine  of  Spinoza.  He  inquires,  in  ano- 
ther book,  “ Whether  there  arc  many  fouls,  or  only 
one  ?"  His  manner  of  compofing  partook  of  the  (angu- 
larity of  his  nature  : he  never  read  over  his  compofitioom 
after  he  had  written  them ; he  wrote  a bad  hand,  and 
was  not  cxa&  in  his  orthography  : he  (loud  in  need*, 
therefore,  of  a faithful  friend  to  revife  and  correA  hia 
writings ; and  he  chofe  Porphyry  for  tikis  purpofe  be- 
fore Amelius,  who  had,  however,  keen  his  difciple  24 
years,  and  was  very  much  ctlccmcd  by  him.  Some  have 
accufed  notions  of  plagiarifm,  with  regard  to  N ume- 
nius  1 a (lander  which  Amelius  refuted.  Longinus  was. 
once  much  pejudiccd  againft  our  great  philofopher, 
and  wrote  againft  his  Trcatile  of  Ideas,  and  again  A 
Porphyry’s  anfwcr  in  defence  of  that  treatife.  He  af- 
terward* conceived  a high  efteem  for  him ; fought  in- 
duftrioudy  for  all  hit  books ; and,  in  order  to  have  them 
very  corrcA,  defired  Porphyry  to  lend  him  his  cxipy  ; 
but  at  the  fame  time  wrote  to  him  in  the  following 
manner  : 44  I always  obferved  to  you,  when  we  were  to- 
gether, when  we  were  at  a diftancc  from  one  another, 
as  well  as  wlien  you  lived  at  Tyre,  that  I did  not  com- 
prehend many  of  the  fuhiedt  treated  of  by  Plotinus  j 
but  that  I was  extremely  fond  of  his  manner  of  writing, 
the  variety  of  liis  knowledge,  and  the  order  and  difpo- 
fition  of  his  quell  ions,  which  are  altogether  philofophi- 
cal.”  44  This  Angle  pa flag e (fays  Haylc)  (hows  the 
exalted  genius,  the  exquifite  difeemment,  and  judicious 
penetration  of  Longinus.  It  cannot  be  denied,  that 
moll  fubje&s  which  this  philofopher  examines  are  in- 
corftprehcnfihle  ? nevertlwlefs,  wc  difeover  in  Lis  work*, 
a very  elevated,  fruitful,  and  capacious  genius,  and  » 
clofe  way  of  reafoning.  Had  Longinus  been  an  injudi- 
cious critic,  had  he  not  poffefied  an  exalted  and  beauti- 
ful genius,  he  would  not  have  been  fo  fenfible  of  Ploti- 
nus's obJcurity  : for  no  perfons  complain  lefs  of  the  ob- 
feurity  of  a book,  than  thofe  whofc  thoughts  arc  con- 
fnfed  and  underftanding  is  (hallow."  Mai  Alius  Ficinua, 
at  the  requeft  of  Cofmo  de  Mediris,  made  a Latin  ver- 
fion  of  the  works  of  Plotinus  with  a fummary  and  ann- 
lyfis  of  each  book  ; which  was  printed  at  Bafil,  fit#  by 
itfdf,  in  1 559,  and  afterwards  with  the  Greek  in  1580, 
folio.  Plis  life  was  written  by  Porphyry,  the  mod  ib 
luftrious  of  hi|  difciple*. 

P LOTUS,  or  Da&TCft,  in  ornithology,  a genus  of 

Lu-da 


Digitized  by  Googli 


p l o r t 

Wow*,  birds  belonging  to  the  order  palmijkdc®.  The  bill  it 

v—  long  and  (Harp-pointed ; the  noftrfls  are  merely  a long 

flit  placed  near  the  bafe ; tiie  face  and  chin  are  bare  of 
feathers  j the  neck  » very  long  ; and  the  legs  are  (hort. 
The)-  have  four  toes  webbed  together.  There  are  three 
(peeks  of  this  genus,  and  three  varieties  of  the  fecund 
of  the  f<r. 

1.  The  plot  us  anhinga,  or  white-bellied  darter,  is  not 

quite  fo  big  a*  a mallard  ; but  its  length  from  the  poiut 
of  the  bill  to  the  cud  of  the  tail  is  to  inches.  The  bill, 
which  is  three  inches  long,  is  Itraight  and  pointed : the 
colour  is  gteyilh,  with  a yeUuwilh  bafe  : the  i rides  are 
of  a gold  colour : the  head  is  (mail : the  neck  long  and 
flender : the  upper  part  of  the  back  and  fcapuhirs  are 
of  a duflty  black  colour  ; the  middle  of  the  feathers  arc 
dallied  with  white:  the  lower  part  of  the  back,  &c. 
afe  of  a fine  black  colour:  the  under  parts  from  the 
breads  are  filvery  white  : the  ftnaller  wing  coverts,  and 
thofe  in  the  middle,  are  dufkv  black ; the  larger  ones 
are  fpotted  with  white,  and  the  outer  ones  are  plain 
black  : the  tail  feathers  arc  1 2 in  number,  broad,  long, 
and  glofly  black  : the  legs  and  toes  are  of  a ycllowifh 
grey.  This  fpccica  to  an  inhabitant  of  Draft),  and  is 
exceedingly  expert  and  cunning  in  catching  til h . Like 

the  corvorant,  i(  builds  nefts  on  trees,  and  roods  in  them 
at  night.  It  is  (cared y ever  feen  on  the  ground,  being 
always  on  the  highdt  branches  of  trees  on  the  water, 
or  fuch  as  grow  in  the  moift  favanna*  or  river  Tides. 
When  at  rtH,  it  generally  fits  with  the  neck  drawn  in 
between  the  (homders  like  the  heron.  The  flefh  is  tn 
general  very  fat ; bat  has  an  oily,  rank,  and  difagretablc 
taftc  like  that  of  a gull. 

2.  The  anhinga  of  Cayenne,  or  black-beHIcd  anhinga, 

is  as  targe  as  a common  duck,  with  a very  long  neck, 
and  a long  (harp-pointed  ft  might  bilL  The  upper  part 
of  the  bill  is  of  a pale  blue,  and  the  low  er  is  rcddilh  : 
the  eyes  are  wry  piercing:  the  head,  neck,  and  upper 
part  of  the  breaft  are  light  brown : both  Tides  of  the 
bead,  and  the  upper  part  of  the  neck,  arc  marked  with 
a broad  white  line : the  back.,  fcapulara,  and  wing  co- 
verts, arc  marked  with  black  and  white  ftripcs  length- 
wife  in  equal  portions:  the  quill  feathers,  the  belly, 
thighs,  and  tail,  are  of  a deep  black  colour ; the  tail 
is  very  long  and  (lender  : the  kgs  and  feet  are  of  a pale 
green  colour;  and  the  four  toes,  like  thofe  of  the  cor- 
morant, arc  united  by  webs.  This  fpecirs  is  found  in 
the  illands  of  Ceylon  and  Jam.  They  generally  fit  on 
the  fhrubs  that  hang  over  the  u'srtcr ; and,  when  they 
(hoot  out  their  long  (lender  necks,  are  often  taken  for 
CorpenU  at  firft  fight.  ' * 

Mr  Latham  defcribes  three  varieties  of  this  fpec’es, 
which  arc  aU  equal  in  fine  to  the  common  birds  of  the 
fpecics.  The  firft  and  the  feeond  variety,  which  laft 
Mr  Latham  calls  the  black  darter,  inhabit  Cayenne.; 
and  third,  or  rufous  darter,  inhabits  Africa,  particularly 
Senegal,  where  it  is  called  kandar. 

3.  The  Surinam  darter  is  about  it  indies  long,  be- 
ing about  the  file  of  a teal.  The  biu  is  of  a pale  co- 
lour, and  about  1-$  inch  in  length  .*  the  trides  are  red-: 
the  crown  of  the  head  is  black,  and  the  feat  beys  behind 
form  a fort  of  creft : tbe  neck,  as  in  the  other  fpccies, 
is  long  and  (lender : the  cheeks  are  of  a bright  bay  co- 
lour : from  the  corner  of  each  eye  there  comes  a line 
•f  white : the  (idea  and  hack  part  of  tbe  nick  are 
marked  with  longitudinal  lines  of  bkek  and  white : the 
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wings  are  black,  and  the  tail  is  dufley  brown  : it  it  aifa  Pl-jofh. 
tipped  with  white  and  duped  like  a wedge  : the  breaft  ’ 
and  belly  are  white  : the  legs  (hurt,  but  very  llrung,  • 

and  of  a pale  dtilky  colour : the  four  toes  are  joined  by 
a membrane,  and  bam-d  with  black.  This  fpccics  in- 
habits Surinam,  frequenting  the  fide*  of  rivers  ami 
creeks,  where  it  feeds  on  finall  fiih  and  infe&s,  efpc- 
cially  on  Hies,  which  it  catches  with  great  dexterity* 

When  dumtfticatrd,  which  often  happens,  the  inhabi- 
tants call  it  the  fun  hir<1.  Authors  have  differed  exceed- 
ingly concerning  the  genus  to  which  this  fpecies  belongs, 
finer  it  is  found  to  differ  from  the  others  in  feme  pretty 
effential  chara&ers : it  agrees,  however,  in  fo  many, 
and  thofe  the  mod  effential,  as  fuffickntiy  to  cxcufc 
thofe  naturalifts  who  clafs  it  w ith  the  plot  us  genus.  See 
J.uth.im' r Synapft  0/  Birds,  \ol.  iii.  part  2.  p.  627.  i 

PLOUGH,  in  agriculture  : A machine  for  turning  The  plough 
up  the  foil  by  the  action  of  cattle,  contrived  to  lave  the 
time,  labour,  and  expence,  which,  without  this  inftru- 
ment,  muft  have  been  employed  in  digging  the  giound, 
and  fitting  it  for  receiving  all  forts  of  feed.  See  Acai- 
coLTvac,  n'  83  — 93. 

Amidft  all  die  varieties  which  can  occur  in  the  man- 
lift-  of  ploughing  the  ground,  arifiMffrom  difference  of 
foil,  local  habits,  and  other  caufes,  there  is  (till  a fame- 
nefs  in  the  talk  which  gives  a certain  uniformity  to  the 
chief  pans  of  the  inftrument,  and  ihould  therefore  fur- 
oiflt  principles  for  iu  conftruib’ou.  There  is  not,  per- 
haps, any  invention  of  man  that  more  highly  merit  ',  ous 
mtmoft  endeavours  to  bring  it  to  perfeeoHfe  but  it  has 
been  too  much  neglected  by  thofe  perfons  who  ftudy 
machines,  and  has  been  coiriidqjxd  as  a rude  tool,  uji*  * 
worthy  of  their  attention.  Any  thing  appears  to  them  An  mftra» 
fufficirnt  for  the  cltunfy  talk  of  turning  tip  die  ground  ; mcnt  °f 
and  they  cannot  imagine  that  there  can  be  any  nicety 
in  a bufinefs  which  is  fucceftfully  performed  by  the  ig- 
norant peafant.  Others  acknowledge  the  value  of  the 
machine,  and  the  difficulty  of  the  fubjefl ; but  they 
think  tliat  difficulty  infuperable,  becaufc  the  operation  is 
fo  complicated,  aud  the  reftftancea  to  be  overcome  fo 
uncertain,  or  fo  little  imderftood,  that  we  can  nut  difeo- 
ver  any  unequivocal  principle,  and  muft  look  for  im- 
provement only  from  experience  or  chance. 

But  thefc  opinion,  are  ill  founded.  The  difficulty  is 
indeed  great,  and  it  is  neither  from  the  ignorant  farmer 
nor  tin*  rude  artift  dial  we  can  expc&  improvement.  It 
requires  the  ferious  confident  ion  of  the  mod  accom-  - 
plifhcd  mechanician  ; but  from  him  we  may  expc&  im-  ^ 
provement.  WV  have  many  data:  we  know  pretty  And  map 
diftmflly  what  preparation  will  fit  tbe  ground  for  being  ?,c  '*npro» 
the  proper  receptacle  for  the  feed,  and  for  fupporthig  vt<*‘ 
and  noitriftung  the  plants ; and  though  it  is?  perhaps, 
impofliblc  to  bring  it  intq  this  ftale  by  the  operation  of 
any  inftrument  of  the  plough  kind,  we  know  that  fotnc 
ploughs  prodigioufly  excel  Others  in  reducing  the  ft  iff 
ground  to  that  uniform  crumbling  ftnte  in  which  it  can 
be  left  by  the  fpade.  The  imperfections  of  their  per- 
formancc,  or  w-hat  yet  remains  to  be  done  to  bring  tlie 
ground  into  this  ftate,  is  diftin&ly  underftood.  It  feems, 
then,  a determinate  problem  (to*  ufe  the  language  of 
mathematicians),  becaufc  tbe  operation  depends  on  the 
invariable  laws  of  mechanical  nature.  , . 

It  will  therefore  be  very  proper,  under  this  article,  The  r»flt 
to  afeertain,  if  poflible,  what  a plough  in  general  ought  it  perform*, 
to  be,  by  describing  Ui&in&ly  its  talk.  ^'hia  will  fure- 
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>7  point  Aut  a gcnftal  form,  the  chief  feature*  of  which  can  perform  all  parts  of  its  tafk. 
mull  be  found  under  <*<17  variety  that  can  Strife  from 
gtidhr  circumftancc*!.  V 

The  plough  performs  its  talk,  not  by  '(figging,  but 
by  being  pulled  along.  We  do  not  aim  at  immediately 
reducing  the  ground  to  that  triable  and  uniform  date 


We  beg  our  reader*  MyjN. 

to  keep  this  circumftancc  cunftantly  in  mind.  It  cvl-  - 
dcntly  lugged*  a fundamental  maxim  in  thcconftru&ion,  A f„2d*- 
namely,  to  make  the  land-fide  of  the  plough  an  exact  on  nr  at  ms. 
plane,  and  to  make  the  (die,  if  not  plane,  at  halt  rim  >n  the 
ft  might  from  point  to  heel  Any  projection 


into  which  are  can  bring  it  by  the  fpaie  ; but  we  with  tear  up  the  fupporting  planes,  deftroy  the  directing plough, 
to  bring  if  into  fuch  a (talc  that  the  ordinary  operations  groove,  and  expend  force  in  doing  mifehief. 
of  «hr  leafon  will  complete  tlic  talk.  This  wedge  is  hidum  made  of  one  piece.  To  give 

1 or  this  purjwfe,  a dice  or  fod  muil  be  cut  off  from  it  the  neccfihry  width  for  removing  the  earth  would  rt- 
the  firm  land.  This  mud  be  (limed  to  one  fide,  that  quire  a huge  block  of  timber.  It  is  therefore  ufuiily 
the  plough  and  the  ploughman  may  proceed  in  their  la*  framed  of  feverai  pieces^  which  we  fhail  onljr  mention 
hour ; and  the  fed  muft  be  turned  orcr,  fo  that  the  in  order  to  have  the  language  of  tlic  art.  Fig.  3.  re- 
grafs  and  llubblc  may  be  buried  and  rot,  and  that  freih  prefects  the  land- tide  of  a plough,  fuch  as  arc  made  by 
foil  may  be  brought  to  the  finface;  and  all  mull  be  left  James  Small  at  Ko.cbank,  near  Foord,  Mid  Lothian, 
in  fuch  a loo  fir  and  open  condition,  that  it  may  quickly  The  bait  of  it,  CM,  is  a piece  of  hard  wood,  pointed 
crumble  down  by  the  influence  of  the  weather,  without  before  at  C to  receive  a hollow  (hoeing  of  iron  CO, 
taking  into  lumps  or  retaining  water.  The  iirft.  office  failed  the  Sock,  and  tapering  a little  towaids  the  8 

hinder  end,  M,  called  the  FIkkl.  This  piece  is  called  The  feve- 
thc  Head  of  the  plough.  Into  its  fore  pan,  jull  be-*?1  P^***jf 
hind  the  fock,  is  mortifed  a (loping  po(t,  AL,  catted  ^ * °WB  * 
the  Sheath,  the  from  of  which  is  worked  (harp,  form- 
ing the  edge  of  the  wedge.  Nearer  the  lied  there  ia 


is  performed  by  the  coulter,  which  makes  a perpendi- 
cular cut  in  the  gitumd.  The  point  of  the  fock  follows 
this,  am!  its  edge  gets  under  the  fod,  aud  lifts  it  up. 
While  lifting  it  up,  it  ;dfo  heels  it  over,  away  from 
the  firm  land.  <#The  mould-board  comes  lad,  and  puihes 
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it  afvlc,  and  turns  it  over  as  far  as  is  required.  mortifed  another  piece,  PQ,  doping  Sir -back,  called 

The  general  form  of  the  body  of  a plough  is  that  of  the  Stilt,  faring  for  a handle  to  the.  ploughman, 

a wedge,  or  very  blunt  chiflcl,  AFEDBC,  (fig.  1.1,  The  upper  end  of  the  (heath  is  moitifed  into  the  long 
having  the  lower  corner  D of  its  edge  confidcrablv  Beam  RH,  which  projects  forward,  rtlmott  horizontally, 
more  advanced  than  the  upper  corner  B ; the  edge  BL>  and  is  mortifed  behind  into  the  ftilt.  To  the  fore  end 
and  the  whokbuck  AFDB  is  in  the  fame  perperdicu-  of  the  beam  arc  the  cattle  attached.  The  whole  of  tiiis 
the  pi Ijogf  jar  pianc.  tl#bottofn  FDB  approaches  to  a triangular  fide  of  the  wedge  is  faihioocd  into  one  plain  furfacc, 

form,  acute  at  D,  and  fquare  at  F ; the  furtacc  BCED  and  the  interval  between  the  pieces  are  filled  up  with 

is  of  a complicated  fhapr,  generally  hollow,  bccaufe  boards,  and  commonly  covered  with  iron  plates.  The 
the  angle  ABC  is  always  greater  than  FDE:  this  coo-  Coultik,  WFE,  is  (irmly  fixed  b)  its  ihauk,  W,  into 
fcquer.ee  willbecaftly  feenby  tlic  mathematician.  The  the  beam,  rakes  forward  at  an  angle  of  45*  with  the 
back  is  ufmdly  called  the  Land  si  ok  by  the  ploughmen,  horizon,  and  has  its  point  E about  fix  inches  before 
and  the  bale  FDE  is  called  the  sole,  and  FE  the 
Hr  el,  and  BCED  tlic  niould'board.  LaiUy,  tlic 
angle  AFE  is  generally  fquare,  or  a right  angle,  lo  that 
the  foie  has  level  both  as  to  length  and  breadth. 

By  comparing  this  form  with  attention,  the  reader 
will  pciceivc  that  if  this  wedge  is  pulled  or  pulhcd  along 


Aifvintagr 

of  ihi* 
foim. 


the  point  of  the  fock.  It  is  brought  into  the  fame 
vertical  plane  with  the  kmd-fide  of  the  plough,  by  giving 
it  a knee  outward  immediately  below  the  beam,  and 
then  kneeing  it  again  downwind.  It  is  further  fup. 
ported  on  this  fide  by  an  iron  Hay  FH,  which  turn* on 

g — g - , a pin  at  F,  pafles  through  an  eye-bolt  1 on  the  fide  of 

in  the  dirrdion  FD,  keeping  the*  edge  BL>  always  iu  the  beam,  and  has  a nut  ferewed  on  it  immediately 
the  perpendicular  cut  which  has  been  previoufly  made  above.  When  ferewed  to  it.t  proper  (lope,  it  is  firmly 
by  the  coulter,  the  point  D will  both  ntiCr  die  earth  wedged  behind  and  before  the  thank.—  Fig.  3.  N'J  2. 
and  (hove  it  to  one  fide  and  twill  it  over  \ and,  when  the  reprvients  the  fame  plough  view,  d from  above.  ST  is 
point  has  advanced  from  F to  D,  tlic  kid,  which  for-  the  right  hand  or  (mail  -ftilt  fixed  to  the  infidc  of 
mcily  relied  op  the  triangle  DFE,  will  be  forced  up  mould  board  LV. 

along  the  (urface  BCED,  the  line  DF'  riling  into  the  Fig.  4.  reprefents  the  bottom  of  the  wedge.  CM  is 
pofiuon  D/,  and  the  line  EF  into  the  polition  E /. — the  head,  covered  at  the  point  by  the  fock.  Juft  bc- 
Had  the  bottom  of  this  furrow  been  aovered  with  a bit  hind  the  (rick  there  is  mortifed  into  the  fide  of  the  head 
of  doth,  this  cloth  would  be  lying  on  the  mould  board,  a (malk-r  piece  DE,  called  the  wrrft,  making  an  angle 
in  the  pofaion  D/E:  the  flier,  thus,  deranged  from  its  of  *6°  with  the  laud-fide  of  the  iiead,  and  its  uiitfide 
former  fituation,  will  have  a Aiapc  foinctlnug  like  that  edge  is  in  the  fame  ftraiqht  line  with  the  fide  uf  the 
rrprefentrd  in,  fig.  2.  * (ock.  From  the  point  to  the  h*  el  of  the  head  is  about 

In  as  much  as  the  wedge  raifes  the  earth,  the  earth  33  inches,  aud  the  extreme  breadth  of  the  heel  is  about 
prefles  down  the  wedge  ; and  as  the  wedge  puflurs  the  nine.  The  fide  of  the  wedge,  called  the  furrow  fide, 
earth  to  the  right  hand,  the  earth  preflea  the  wedge  to  the  is  formed  by  'be  mould-board,  w hich  is  either  made  of 
left  ; and  in  this  manner  the  plough  is  ftrongly  pr.flcd,  a block  or  plank  of  wood,  or  of  a thick  iron  plate, 
both  to  the  bottom  of  the  furrow  by  its  foie,  and  alfo  to  The  fock  drawn  in  this  figure  is  called  a Speak  Sock, 
the  firm  land  by  its  back  or  land -fide.  In  (hort,  it  is  and  is  chiefly  ufed  in  coarfc  or  ftonv  ground,  which  re- 
ftrongly  fquecsed  into  the  angle  formed  along  the  line  quires  great  force  to  break  ir  up.  Another  form  of  the 
FI)  (fig.  1.)  by  the  perpendicular  plane  ab  DF  and  the  lock  is  reprcfcntcd  in  the  next  figure  4.  N ' 2.  This 
horiaontal  plane  FDE ; and  in  this  manner  the  furrow  is  called  a Feather  Sock,  and  has  a cutting  edjje  CF 
becomes  a firm  groove,  directing  the  motion  of  the  on  its  furrow  fide,  extend:  g back  about  ten  inches, 
plough,  and  firing  it  a re  luting  fupport,  by  which  it  and  to  the  right  hand  or  tor  row  fide  about  fix.  Tho 

4 . ufe 
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ufc  of  this  is  to  cut  the  fod  Wow,  and  detach  it  from 
the  ground,  a*  the  coulter  detaches  it  from  the  ua- 
ploughtd  land.  'I' his  is  of  great  uir  when  the  ground 
u bound  together  by  knotted  roots,  but  it  is  evident 
that  it  cannot  be  ufea  to  advantage  in  very  tinny  ground. 
In  general,  the  feather  fock  is  only  fit  for  rroinid  wh*>h 
has  been  under  tolerable  culture ; but  it  greatly  facili- 
tates the  labour  of  hparating  tlie  fod.  It  may  reidbn- 
My  be  aiked,  why  the  feather  is  not  much  broader,  fo 
aut  to  cut  the  whole  breadth  of  the  furrow  ? llui  is 
fometimes  done.  But  we  mull  recollect  that  the  fod  is 
not  only  to  be  puflied  aiidc,  but  alio  to  be  turned  over. 
If  it  were  completely  detached  by  the  feather,  and 
chanced  at  any  time  to  break  on  the  back  or'  the  lock, 
it  would  only  be  pulhed  afide  ; but  by  leaving  a little 
of  the  fod  uncut,  it  is  held  Lit  below  while  it  is  fhovrd 
afide  above,  which  cannot  fail  to  twill  it  round.  As 
the  wreft  advances,  it  cafily  ddtreys  the  remaining  con- 
M nection,  which  in  general  is  very  flight  and  crumbling. 
ProjH^r  The  breadth  of  the  foie  at  the  hcei  determine!)  the 

bread rh  of  width  of  the  furrow.  Nine  inches  will  give  enough 
ibe  foie.  rt>otn  fyj.  * horfc  or  man  to  walk  in.  A greater 
breadth  is  of  no  ufe,  and  ft  expends  force  in  pu/hing 
the  earth  afide.  It  is  a miltake  to  fuppofe  that  a broad 
folc  gives  more  room  for  the  turned  dice  to  Hand  on; 
for  whatever  is  the  breadth  of  the  furrow,  the  fuccdlive 
(lie a.  will  be  left  at  their  former  diftances,  btrcaulc  rach 
is  Oiuvcd  alide  to  the  fame  distance-  Whcn-the  breadth 
of  a fiicc  exceeds  its  depth,  and  it  is  turned  on  its  fide, 
it  will  now  (frod  on  a narrow  bale,  hut  jiigbcr  than 
before,  and  therefore  will  (land  loofer,  which  the  far- 
Ihm  defirr.  But  in  this  calc  it  generally  falls  on  its 
back  before  it  has  been  far  enough  removed,  and  is  then 
pufhed  alide,  and  left  with  the  grafiy  fide  down,  which 
is  not  approved  of.  On  the  other  hand,  when  the 
ikpth  confidcrably  exceeds  the  breadth,  the  fods,  now 
turned  on  their  fide*,  mud  be  fqucczcd  home  to  the 
ploughed  land,  which  breaks  them  and  tofles  them  up, 
making  rough  work.  In  wet  day  foil,  this  is  alfo  apt 
to  knead  them  together.  On  the  whole,  it  is  bell  to 
have  the  hi  cadi  U and  depth  nearly  equal.  But  all  tlus 
is  workman fhip,  and  has  no  dependence  on  the  width 
of  the  foie  behind. 

ir  We  have  already  find  that  the  foie  is  generally  level 

It  fliould  he  fron^ight  to  left  at  the  heel.  This  was  not  the  cafe 
level*  forn^W,  but  the  wrell  was  conlidcrabiy  railed  b.  bind. 

It  rcfnlud  from  this  form,  that  the  furrow  was  always 
/hallo wer  on  the  right  fid*-,  or  there  was  left  a low  ridga 
of  unllincd  earth  In  tween  the  furrows.  This  circuit*, 
ftaoce  alone  was  a bad  piacticc  ; for  pne  great  aim  of 
ploughing  is  the  rciu-wal  of  the  fopcrficial  ioiL  Id  this 
way  of  ribbing  the  furrows,  the  fod  tumbles  over  as 
ffuon  as  it  ix  puilied  to  tkt  top  of  the  rib  ‘oa  the  right 
of  the  rut  made  hv  the  plough;  the  firmed  parts  of  it  fall 
oodermod,  and  the  red  crumbles  above  it,  making  the 
sv<rk  :*pptar  neat;  whereas  it  is  extremely  unequal,  and 
what  mod  needs  the  influence  of  the  weather  to  crumble 
it  down  is  dickered  limn  it.  Add  to  theft  circuru dun- 
ces, tliat  the  hollow  is  a receptacle  for  water,  with  a 
“furfacc  which  can  retain  it,  having  been  cunkdidatcd 
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by  the  prdTore  of  the  plough.  For  all  theft  seafost,  Pksrfc 
therefore,  it  items  adviioble  to  form  the  furrow  with  a '““”v  * 

fiat  or  level  bottom,  and  therefore  to  keep  the  heel  of 
the  wr*ft  as  lose  as  the  heel  of  the  head.  For  the  fame 
rcafon  ii  is  proper  to  hold  the  plough  with  the  Lad-  . 
fide  perpendicular,  and  not  to  heel  it  over  to  that  tide# 
as  is  frequently  done,  producing  the  fame  ribbed  furrow 
as  an  ill-formed  lble.  is 

There  is  great  variety  of  opinions  about  the  length  length  of 
of  Ac  plough.  If  confidcred  merely  as  a pointed  in*t,wpkugb« 
liniment,  or  even  as  a cutting  inllrumcnt  aiding  ob- 
liquely on  a given  length  of  fod,  there  c an  be  no  doubt 
but  that  it  will  be  more  powerful  as  it  is  longer ; tliat 

it  will  require  lefs  force  to  pul!  it  through  the  ground. 

But  it  mud  .til  > /hove  die  earth  alide,  and  if  we  double 
its  length  we  caufe  it  to  act  on  twice  as  much  earth  at 
once ; fur  when  the  plough  has  entered  as  far  as  the 
heel,  the  whole  furrow  fide  is  acting  together  in  putt- 
ing the  carth  jto  the  fide.  Now  it  is  found,  that  the 
fi»rce  neceflarw for  pu  filing  a mrds  of  earth  horizontally 
along  the  rough  ground  is  nearly  equal  to  its  weight. 

It  would  feem,  therefore,  that  nothing  i»  to  be  gained 
by  making  the  bafe  of  the  plough  of  great  length, 
except  a greater Tacility  in  making  the  hid  penetration, 
nod  this  is  chiefly  performed  by  the  coulter  and  fock; 
and  a great  length  renders  the  plough  licavy  ami  cmn- 
b rfurrt ; and,  by  tattling  it  to  act  long  oa  the  fod,  tends 
To  knead  and  cake  it. 

Nothing  very  precife  can  be  offered  on  this  fuhjtft. 

Some  fcnfihle  advent  age  is  derived  by  making  the  plough 
taper,  efpcciaOy  forward,  where  it  afh  as  a boring  and 
cutting  inftrumctil ; and  for  tlus  purpofc  it  is  convenient  , ^ 
to  give  the  conker  a Hope  of  45  degrees.  (This  has  s^pcof 
alio  the  advantage  of  throw  ing  up  the  /tones  and  roots,  'k  coulter 
which  it  would  other  wife  drive  before  it  through  the*114*®* 
firm  ground.)  And  for  the  fiunc  icafon  the  edge  oFc 
the  feather  has  a great  Hope,  it  being  ten  inches  long 
an i only  fix  inches  broad.  But  if  we  purfuc  this  ad- 
vantage too  far  wc  expofir  ourfelvea  to  another  rifle.  It 
ia  fometimes  neerffary  to  heel  over  the  plough  to  the 
right  in  ordtr  to  get  over  fume  olftruftion.  in  doing 
this,  the  coulter  is  neceflarily  railed  for  a moment,  and  * 
the  flanting  cut  now  made  by  the  feather  becomes  the 
dire  fling  groove  for  the  plough.  When  the  feather  ha* 
a very  loitg  Hope,  tins  groove  has  force  enough  to  guide 
the  whole  plough  ; and  it  is  almoti  impoflible  fur  the 
ploughman  to  prevent  it  from  running  out  of  the  ground 
to  the  lend  Tide  (a).  The  feather,  therefore,  fliould 

not  exceed  10  or  12  inches  in  length. 

But  to  return  to  the  length  of  the  plough,  from 
which  this  oblervation  has  diverted  u»  a little,  wc  mud 
ad* l,  that  a long  plough  has  a gnat  advantage  in  the 
llcadineis  of  its  motion,  having  a much  more  extend vc 
fuppoit  both  on  the  land,  fide  and  below,  and  being  there- 
fore lei*  affected  by  its  inequalities.  Accordingly  they  arc 
now  made  confiderahly  longer  than  formerly  ; and  33 
i tubes  has  been  aJumed  a*  a proportion  to  9 incli^s  of 
breadtii,  in  conformity  to  the  moft  approved  ploughs 
now  in  tile. 

We  come  now  to  treat  of  the  mould-board.  Tlasxhrcfouljv 

is  board 


( a)  This  is  often  felt  with  the  excellent  plough  de/ciibed  by  Mr  Arbe'Jmot  o:  Surry,  in  the  TrSnfaCtioiw 
•f  the  5ociety  for  the  iincouragemcnt  of  Arts,  $cc.  Loudon. 
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r jm-K.  Ik  the  molt  delicate  part  of  the  plough,  and  is  to  be 
~v— fecn  in  the  greattll  variety  in  the  work*  of  different 
art  iff*,  each  of  whom  ha*  a nortrum  of  great  value  in 
his  own  opinion.  It  is  here  indeed  that  the  chief  re- 
finances are  everted  and  muff  be  overcome  ; and  a judi- 
>:ous  form  of  thi*  part  of  the  plough  may  diminiih  them 
considerably,  while  it  performs  the  work  in  the  beft 
manner.  Without  pretending  to  fay  that  the  different 
refiitance*  are  fufceptible  of  an  accurate  determination, 
we  can  A ill  draw  Sufficient  information  from  palpable 
rules  of  mechanic*  to  direffc  u*  to  whJt  weuld  be  nearly 
the  bell  poffible  form  for  a mould-board.  The  talk  to 
* Ik  performed  is  to  raife,  pufh  afide,  and  turn  over  to  a 
certain  degree,  a Slice  already  cut  off  from  the  him 
ground.  A*  we  cannot  provide  for  every  inequality  of 
the  cohrffon  or  tenacity  of  the  earth,  our  fafeft  way  is  to 
confider  it  as  uniform  : the  weight  of  it  ri  always  fo.  A* 
we  cannot  provide  for  every  proportion  between  the  te- 
nacity and  the  weight,  we  muff  take  an  average  or 'me- 
dium proportion  which  is  not  far  from  that  of  equality. 
Conceiving  the  Slice  at  firft  as  only  tenacious,  nml  witliout 
weight,  it  is  an  eafy  problem  to  determine  the  form 
which  Shall  give  it  the  intended  twift  and  removal  with 
the  Small  eft  force.  In  like  manner  wc  can  proceed  with 
a Slice  that  ha*  weight  without  tenacity.  It  i*  equally 
cafy  to  combine  both  in  any  proportion  ; and  it  is  c afV.lt 
<-f  afl'-to  make  thi*  combination  on  ttie  fuppofition  of 
equality  of  weight  and  cohcfion.  Supposing  the  Slice 
like  a brick,  we  know  4hat  it  require*  the  greateft 
force  to  begim  to  raife  it-on  one  edge,  and  that  the  drain 
becomes  left  as  it  rile*,  till  it*  centre  of  gravity  i*  per- 
pendicularly above  the  fupporting  angle.  It  requires 
no  force  to  raife  it  further ; for  on  pufhing  it  beyond 
tin*  portion,  it  would  fall  over  of  itfclf,  unlcft  with- 
held by  the  tenacity  of  what  is  not  yet  raifed.  Button 
ronftdering  the  form  or  plan  of  the  fock,  we  find  that 
while  the  weight  of  the  fod  rrfijt*  moft  Strongly,  there 
•if  left  of  it  m this  Situation  a&ually  riling,  and  thi* 
nearly  in  the  fame  proportion  with  the  labour  of  railing 
-it ; and  we  fee  that  after  the  fod  ha*  attained  that  pofi- 
tion  in  which  it  i*  ready  to  fall  over,  It  ha*  reached  the 
wider  part  of  the  wreft,  and  is  now  pulhed  afide, 
•which  require*  neatly  the  fame  force  as  to  raife  it : and 
this  continue*  to  the  end  of  the  operation. 

When  we  take  all  thefe  c ire  urn  Stances  into  confidera- 
'fion,  it  appear*  piobable,  that  the  compound  rrfiftance 
•doe*  not  change  much  from  firft  to  laft.  If  this  be 
really  the  cafe,  it  is  an  undoubted  maxim  that  the 
whole  operation  Should  proceed  equably  : if  it  doe*  not, 
there  muft  be  fame  part  of  the  fod  that  make*  a rcfiftancc 
greater  than  the  medium ; and  as  the  rrfiftance*  in  all 
this  claf*  of  motion*  increafe  nearly  as  the  fquanrs  of  the 
velocities  with  which  they  are  overcome,  it  i*  demon, 
ftrable  that  w*e  Shall  lofc  power  if  we  render  them  un- 
equal 

Mow  to  be  Hence  we  deduce  this  maxim.  That  at  the  plough  ad* 

(armed.  vamtt  through  equal  fpacn,  the  tevifl  and  the  lateral  Jlidiag 
of  the  fod  fhould  increafe  by  equal  degrttt . And  thi*  de- 
termine* a priori  the  form  of  the  mould-boaid.  This 
principle  occurred  to  Mr  Jame*  Small  a ploughmaker 
in  Berwickshire,  and  he  published  a treat  ife  on  the  fub- 
jdft  in  1784.  He  ha*  given  feveral  method*  for  con - 
jtrufting  mould-boards,  which  he  fuppofe*  arc  in  con- 
formity to  hi*  principle  ; but  being  merely  a country 
ftftid,  and  unacquainted  with  Science,  his  rule*  do  not 


produce  mouldboards  haring  this  property  of  equable  ope-  Pkrcfk 
ration,  altho’  they  do  not  deviate  far  from  it.  Hi*  book.  Y'—' 
i*  a very  ufcful  and  inftra&tve  performance,  and  level  to 
the  capacity  of  thofe  for  whom  it  i*  intended ; and  wc 
have  here  availed  ourfclvc*  of  the  author’*  i information 
on  many  point*. 

The  high  character  which  Small’*  ploughs  have  main- 
tained for  25  year*  i*  a ftrong  argument  for  the  truth 
of  the  maxim. . We  fhall  therefore  give  fuch  inftru&ior* 
as  will  enable  any  intelligent  workman  to  conSirudt  fuch 
a mould-board  without  any  riik  of  failure ; and  if  future 
theory'  or  experience  Should  difooxer  any  error  in  the 
principles  from  which  thi*  maxim  is  deduced,  by  Show-* 
ing  that  either  the  weight,  the  tenacity,  or  the  lateral 
reii Stance,  is  exerted  according  to  a different  law  from 
what  has  been  illumed,  the  direction*  to  be  giVen  are 
of  fuch  a nature  that  they  adapt  themfelves  with  pre- 
cision to  thefe  change*  of  principle,  and  will  ftill  pro- 
duce a perfect  and  efficacious  plough.  Our  reader* 
will  readily  acknowledge  that  thi*  is  gaining  a great 
point ; becaufe  at  prefect  the  uiftrumcilt  is  cord  truer*  J 
very  much  at  random,  and  by  a gurfs  of  the  eye. 

Let  us  now  return  to  the  wedge  formerly  made  ufe 
of  for  illuftrating  the  adion  of  the  plough.  Suppofo 
it  placed  in  a furrow  already  ploughed,  and  that  til* 
fpace  before  the  line  FE  (fig.  1.),  which  is  fquare  from 
•he  line  of  motion  FD,  is  covered  with  a piece  of  doth 
or  carpet,  and  that  the  point  of  the  wedge  enters  upon 
it  at  F,  and  advance*  to  D.  It  will  evidently  rallc  the 
cloth,  which  *21  new  cover  tlie  fide  of  the  wedge* 
forming  the  triangle /D E.  The  line  /D  is  what  for- 
merly lay  in  the  angle  along  the  line  FD,  and  /E  for- 
merly lay  on  FE.  It  is  this  line  FE  therefore  that  we 
are  to  raife.  Shove  afide,  and  twill  round,  by  equal  de- 
gree*, while  the  plough  advances  through  equal  Spaces* 

Now,  if  the  length  DF  of  the  plough-wedge,  reck- 
oned from  the  point  of  the  fock  to  the  heel,  be 
inches,  and  the  breadth  FE  behind  be  9 inches,  the 
angle  DEF  or  DE / will  be  nearly  74°.  The  construc- 
tion of  the  furrow  fide  of  the  plough  is  therefore  redu- 
ced to  thi*  very  Ample  problem,  **  To  make  the  angle 
DE/  turn  equably  round  the  axis  DE,  while  the  angu- 
lar point  E advance*  equably  from  I)  to  E.”  ^ 

This  will  be  done  by  mean*  of  the  following  very  Dtfcrmrio 
Ample  tool  or  inftrument.  Let  1HFK  (fig.  cAbc  a of  »n  in- 
piece  of  hard  wood,  fuch  a*  oak,  a foot  long,  thwRhch-®r 
e»  broad,  and  an  inch  tliick.  Plant  on  this  another  piece  for 
BHFC  of  the  fame  breadth,  four  inches  long,  and  half  l'u,pc  °* 
an  inch  thick.  Thi*  will  leave  beyond  it  a fiat  8 inches 
long.  Wc  (hall  c*ll  thi*  the  Jtwb  of  the  instrument.  Let 
ABC  be  a piece  of  dean  oak  half  an  inch  thick,  20 
inches  long,  and  three  inches  broad  at  the  cttdBC.  Let 
this  be  falhioned  like  the  SlBe  of  a fun-dial,  having  its 
angle  ABC  74°.  Let  it  have  a part  BCE  Square,  tw 
the  extent  of  four  inches  from  C,  and  the  reft  EA 
worked  into  the  form  of  a Straight  Slender  rod.  Let 
EFG  be  a fcmicirde  of  clean  planc-trcc  or  of  metal  four 
inches  radius  : fallen  this  by  Small  Screws  to  the  fquare 
part  of  the  Stile  CE,  fo  tluit  its  centre  may  be  at  C.  Let 
this  Semicircle  he  divided  into  1 80  degree*,  and  num- 
bered from  G along  the  arch  GFE,  fo  that  o°  may  be  at 
G,  and  180°  at  L.  Let  this  ftitc  and  fcmicirde  turn 
round  the  line  BC  by  mean*  of  fmaH  hinges.  This 
inftrument  may  be  called  the  mould-hoard,  gage,  or 
protractor.  When  the  Side  is  folded  down  on  the 
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Wough.  ft&ck  BIK,  the  point  G will  be  it  F ; and  When  it  n 
railed  up  to  any  angle,  the  degree*  will  be  pointed  out 
on  the  fcmicirdc  by  the  ftraight  edge  CF. 

Nothing  can  be  more  obvious  than  the  manner  of 
employing  thi*  inftrument  once  we  have  determined 
the  moll  proper  portion  for  the  fod  when  the  work  i* 
completed.  Now  it  feenw  to ' be  the  opinion  of  the 
raoft  intelligent  farmers,  that  • the  beft  portion  of  the 
|?  fod  i*  that  reprefented  in  fi^.  6. 

Proj  er  po.  Fig.  6.  reprefrnts  a ft  & ton  of  the  ground  and  the 
Ctiooof  the  working  parts  of  the  plough,  a*  viewed  by  a perfon 
***•  {landing  ftraight  before  it.  ABDC  is  the  unploughed 
ground,  and  VVB  the  couher,  kneed  in  Small’s  manner. 
FGKB  is  the  fe&Jon  of  the  plough  (or  rather  of  the 
whole  (pace  through  which  the  plough  has  palled,  for 
no  part  of  the  plough  has  this  feftion).  HOFE  is  the 
feftion  ofa  flier,  puffied  afide  and  turned  over,  fo  as  to 
lean  on  the  next.  HE  is  that  fide  of  the  (lice  which 
formerly  lay  on  KB.  EF  is  the  fide  cut  off  by  the 
coulter;  and  FO  is  the  upper  or  grafly  ftde.  The  low- 
er comers  arc  fuppofed  to  be  a little  broiled  inwards,  as 
muff  generally  happen. 

The  fod  is  pufhed  9 inches  to  the  right  hand,  and  it 
leans  with  its  grafly  fide  on  the  preceding  furrow,  in  an 
angle  about  50  degrees.  In  this  pofuion  the  grafs 
h turned  down  fo  as  to  rot ; aud  then*  is  a hollow  left 
below  to  allow  the  rain  water  to  run  freely  off,  and  to 
receive  the  catth  as  it  crumbles  down  by  the  weather : 
and  if  the  harrow  is  dragged  acrofs  theft  ridges,  it  dif- 
tributes  along  the  fuiface  the  mould  which  was  former- 
ly at  the  bottom.  The  fod  has  got  a twift  of  1 30  de- 
grees : but  it  is  evident,  that  after  it  lias  been  turned 
90  degrees,  or  even  a little  before  this,  it  » ready  to 
fall  over  of  itfclf.  It  is  fufHcieut  therefore  that  it  he 
turned  90  degrees  when  the  luclof  the  wrefl  has  reach- 
ed it,  and  tlw  remainder  of  the  twift  is  given  to  it  by 
the  wing  or  flap  of  the  mould  •'board.  This,  then,  dic- 
tates to  us  the  manner  of  applying  the  inftrument. 

Divide  the  edge  I)E  (fig.  7.)  of  the  wrcll,  or  of  m 
lath  uaiicd  on  it,  iuto  90  equal  parts,  and  continue  the 
divifions  backwards  to  G in  the  lame  line  to  1 30.  Num- 
ber the  divifions  backwards  from  the  point  of  the  fock  ; 
then  place  the  protractor  on  the  edge  of  the  wrefl,  with 
the  point  B of  fig-  5.  at  the  90th  divifion  (fig.  7.);  that 
is  juft  at  the  heel,  with  the  flock  under  the  wrefl,  and 
the  flile  rciikd  to  90*,  and  prefs  it  home  to  the  joint, 
fo  that  the  flock  may  be  fcpjarc  to  the  edge,  and  then 
the  ftile  wdl  be  in  the  pofition  fuiting  that  part  of  the 
mould-board.  In  like  manner  Aide  the  flock  forward 
to  the  both  divifion,  and  lower  the  ftyle  to  8o°,  and  it 
will  have  the  pofitiou  which  fuks  that  part  of  the  mould- 
board.  In  the  fame  way  Aide  it  forward  to  70, 60,  50, 
dtc.  and  lower  the  flfle  to  70*,  60 , 50%  See.  and  we 
ihall  have  the  pofition  for  thefe  fcvcral  parts  of  the 
mould-board ; and  thus  it  may  be  formed  to  the  very 
point  of  the  fock,  bccaufe  the  ftraight  edge  of  the  wreft 
may  be  continued  fo  far.  A block  of  wood  may  be 
hewed  to  fit  thefe  fevrral  pofuion*. of  the  protractor 
flile ; and  this  when  placed  with  its  ftraight  -edge  on 
the  outer  line  of  the  wrefl,  and  cut  away  behind  in  the 
land-fidc  plane,  will  be  the  cxafV  fhape  of  the  plough- 
wedge.  It  would  rife  up  indeed  into  a tall  piece  of 
Angular  fhape,  gradually  tapering  down  to  the  point  of 
the  fock  ; but  when  cut.  off.  parallel  to  the  ground,  at 
the  height  of  about  1 2 inches*  it  will  form  the  mould - 
Voi.XV.  Parti. 
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board,  the  front  or  edge  of  the  (heath,  and  the  whole  t 

back  of  the  fock  except  the  feather,  which  is  an  extra-  ~ T ~ 1 
neous  piece.  The  wing  or  flap  of  the  mould-board  is 
formed  in  the  fame  manner,  by  Aiding  the  flock  of  the 
protractor  to  100,  no,  120,  130,  and  opening  the 
ftilr  no  100”,  fio°,  120",  130°.  This  will  extend  the 
top  of  tlte  mould-board  to  about  22  or  23  inches ; but 
the  lower  part  of  the  wing  muft  be  cut  away,  bccaufe 
it. would  pulh  the  fod  too  far  afide  after  it  ha*  got  the 
proper  twift.  The  form  of  this  part  fhould  be  fuch  as 
would  exactly  apply  itfclf  to  a plank  fet  at  the  hew  of 
the  wrrft,  parallel  to  the  Un<bfidr  of  the  head,  and  lean- 
ing outward  40  degrees.  This  wffl  be  very  nearly  the 
calc  if  it  be  made  a fweep  fimilar  to  the  edge  of  the 
(heath.  Fig.  8.  is  a refemblance  of  the  furface  of  the 
mould-board ; AD  being  the  edge  of  the  (heath,  E the 
heel  of  the  wrefl,  and  EBC  the  wing  or  flap.  When 
cut  through  in  a perpendicular  direction,  the  feflion  is 
hollow ; if  cut  horizontally  it  is  convex  ; and  if  in  the- 
direction  CE,  making  an  angle  of  74O  with  ED,  it  ia 
ftraight.  If  the  protra&or  be  fet  on  it  at  D,  and  gra- 
dually Hidden  backwards,  the  mould-board  will  gradually 
open  the  ftile,  and  the  ftile  wall  (kim  its  whole  lurface 
without  any  vacuity  between  them. 

This  form  is  given  to  the  mould-board  on  the  autho- 
rity of  the  fuppofition  that  the  fum  of  the  refiflances 
arifing  from  weight  and  tenacity  remains  pretty  con- 
ttant  in  its  whole  length.  This  cannot  be  affirmed  with 
confidence  in  any  cafe,  and  is  by  no  means  true  in  all. 

In  ftitf  rlay  foils  tlte  effect*  of  tenacity  prevail,  and  in 
light  or  crumbling  foils  the  weight  is  the  chief  refin- 
ance. The  advantage  of  this  mode  of  court  ruction  i>, 
that  it  can  be  adapted  to  any  foil.  If  the  difficulty  of 
cutting  and  railing  the  fod  is  much  greater  than  that 
of  fhoving  it  afide  and  turning  k over,  we  have  only  to 
make  the  rift  and  twift  more  gentle  towards  the  point 
of  the  fock,  and  more  rapid  as  we  advance  ; and  it  is 
cafy  tu  do  this  according  to  any  law  of  acceleration  that 
we  pleai'e.  Thu*,  i nil i ad  of  dividing  the  edge  of  the 
wrefl  DE  (fig.  9.)  continued  to  G into  130  parti, 
draw  a line  Gg  perpendicular  to  it,  and  draw  fomc 
curve  line  D/  convex  toward  DG,  and  divide  this  into 
equal  pans  in  the  .points  10,  20,  30,  40,  &c.;  and  then 
draw  perpendiculars  to  the  wrotl  edge,  cutting  it  in  10, 

20,  30,  40,  &c.  and  apply  the  protractor  to  thefe  points. 

It  is  evident  that  the  divifions  of  the  wrefl  line  are  big- 
ger at  D,  and  grow  gradually  lefe  towards  G ; and 
therefore,  bccaufe  each  has  iow  more  twift  than  the 
preceding,  the  twift  will  be  more  rapid  as  h approaches 
the  end  of  the  mould-hoard.  This  curve  may  lie  cho- 
fen  fo  a*  to  produce  any  law  of  acceleration.  On  the 
contrary,  we  produce  a retarded  or  diiniuiflied  twift  by 
making  the  .curve  concave  towasds  DG*  a?  reprefented 
by  thedotted  curve. 

The  mathematical  reader  will  obfir-e,  that  iLis  con* 
ftrultion  aims  at. regulating  the  twill  round  the  line  n( 
the  wreft ^ED.  Tliis  doe*  not  produce  pmucly  the 
fume  regulation  jound  the  line  I'D,  which  is  the  line  of 
the  plough's  motion,,  and  of  the  fod'*  pofition  before  it 
is  ploughed  over.  The  differer.ee-  however,  L not  worth 
attending,  to  in  a matter  fo  littlr  fufoeptible  of  precifion. 

But  tl»c  twift  round  llld  line  FD  may  lie  regulated  ac- 
cording to  any  law  by  this  inftrument  with  equal  faci- 
lity. Inftead  of  placing  the  flock  of  the  p«otra£ivr 
fquare  with  the  edge  of  the  wrefl*  it  may  be  placed 
K.  fqnar 
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iToo^h.  feu  are  with  the  land-fid*  of  the  plough 
— " “<r— ■ draw  a line  BL  (fig.  5.  n°  a.)  acrofs  the  ftock  from 
the  point  11,  nuking  the  angle  LBC  16%  and  put  a 
brafs  pin  at  L,  making  a hole  in  the  ftyk  that  it  may 
not  be  prevented  from  folding  down.  Then  in  tiling 
the  inftruraent  let  the  points  15  and  L reft  againft  the 
edge  of  the  wreft,  and  proceed  as  directed. 

* A Hill  greater  variety  of  forma,  and  accommodation 
to  particular  views,  with  the  fame  general  dependence 
on  principle,  will  be  procured  by  giving  the  nxl  BA  a 
motion  round  B in  the  plane  of  the  ftile,  fo  as  to  form  a 
ftile  of  a variable  angle. 

A tool  may  even  be  conftruCted  in  which  the  rod  BA 
might  he  a cutting  knife : and  the  wliok  may  be  led 
idong  by  a ferew,  while  this  knife  turns  round  accord- 
ing to  ary  law,  and  would  gradually  pare  away  the 
mould-board  to  the  proper  form. 

Thus  have  we  reduced  the  fafhioning  the  operative 
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part  of  the  plough  to  a rule  which  is  certain.  We  do 
not  mean  by  this,  that  a mould-board  made  according  to 
the  maxim  now  given  will  make  the  bed  pofTtble  plough  ; 
but  wc  have  given  a rule  by  which  this  part  of  the 
plough  can  be  made  unequivocally  of  a certain  quality  by 
every  workman,  whatever  this  quality  may  be,  and  thia 
without  being  obliged  to  copy.  No  ddcriprion  of  any 
curve  mould-board  to  be  met  with  in  books  has  this  ad- 
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To  do  thia,  AU  thefe  preflbres  moft  be  balanced  by  the  joint  a c-  Plough* 
tins  of  the  cattle,  the  refill  a nee  of  the  bottom,  and  the  ■ J 
refinance  of  the  firm  ground  on  the  left  hand  or  land- 

fidc. 

It  is  the  a&ion  of  the  cattle,  exerted  on  that  point 
to  which  they  arc  attached,  which  produces  all  thefe 
prcffurc*.  It  is  dcmonflrated  by  the  principles  of  me- 
chanics, liiat  this  force  muft  not  only  be  equal  to  the 
mean  or  compound  force  of  thefe  refifting  prcffurc*,  but 
mull  atfo  be  in  the  opposite  direction. 

It  is  further  demon!!  rated,  that  if  a body  be  dragged 
through  any  refilling  fubftancc  by  a force  aftiag  on  any 
point  G,  and  in  any  direftion  wliatevrr  GH,  and  really 
move*  uniformly  in  that  dircttiou,  the  force  exerted  ex- 
actly balances  the  refill  afters  which  it  excites,  both  asi 
to  quantity  and  direction : And  if  the  body  advances 
without  turning  round  the  point  by  which  it  is  drag- 
ged, the  rcfiftance*  on  one  fide  of  this  point  arc  in  tqui- 
1*1 .1 r a.  r.m...  r 1. 


librio  with  thofc  on  the  op}H>fite  fide. 

And,  laiUy,  it  is  demonkrated,  that  when  tins  equi- 
librium is  obtained,  it  is  indifferent  to  what  point  in  the 
line  GH  the  force  is  apjdicd.  Therefore,  in  fi£. 
n*  I.  the  force  attiog  in  the  dinilion  HO  quy  either 
be  applied  to  the  point  of  the  beam  H,  or  to  the 
point  N of  the  coulter,  or  to  the  point  O of  the  fock. 

When  therefore  a plough  advances  ftcadily,  requi- 


vantage  ; and  wc  fay  that  this  rule  is  capable  of  any  ring  no  effort  of  the  ploughman  to  direct  it,  if  the  line 
fvftcmatic  variation,  cither  with  rcfpc&  to  the  width  of  draught  OM  (fig.  to.)  be  produced  backwards  to 
of  furrow,  or  the  quantity  or  variation  of  its.  twill.  Wc  the  point  G of  the  mould-board,  that  point  is  the  place 
have  therefore  put  it  in  the  power  of  any  intelligent  round  which  all  the  refinances  balance  each  other.  This 
perfon  to  make  fuch  gradual  and  progrdfivc  changes  as  point  may  be  called  the  centre  oj  rejxjiana  and  the  centre 
may  ferve  to  bring  this  moll  iiftful  of  all  inftruments  to  of  attiai.  * 


perfection.  The  angle  of  the  head  and  wreft,  and  the 
< tirve  for  dividing  the  wreft  line,  can.  always  be  expreffed 
in  writing,  and  the  improvements  communicated  to  the 
public  at  large. 

After  this  description  of  the  working  parts  of  a 
plough,  and  directions  for  giving  it  the  molt  effective 
form,  it  will  not  be  improper  to  confider  a little  its 
mode  of  action,  with  the  view  of  attaining  a more  di- 
stinct conception  of  what  is  done  by  the  ploughman  and 
the  cattle,  and  to  direct  him  in  his  procedure. 

Returning  again  to  the  wedge  (fig.  1.),  we  fee  that 
it  is  preffed  down  at  the  point  D,  and  as  far  back  along 


It  would  be  of  importance  to  determine  this  point 
by  principle ; but  this  can  hardly  be  done  with  prcci- 
fion  even  in  a plough  of  a known  form : and  it  is  im- 
poflible  to  do  it  in  general  for  all  ploughs,  bccaufc  it  fo 
different  in  each.  It  efen  varies  in  any  plough  by 
every  variation  of  the  proportion  between  the  weight 
and  the  cobefion  of  the  lod.  Wc  fee  how  it  can  be 
found  experimentally  in  any  given  uniform  fod,  via.  by 
producing  backward*  the  line  of  draught.  Then,  if  the 
draught-rope,  inftend  of  being  fixed  to  the  muzzle  of 
the  beam,  were  fixed  to  this  point,  and  if  it  were  pull- 
ed in  the  fame  direction,  the  plough  would  continue  toi 
the  mould-board  as  it*  furfecc  continue*  to  look  upward,  perform  its  work  witliout  any  a Alliance  from  the  plough- 
• -ii  a a.  1 1 „r.L- a u.l: 1 .l.  r_j 1 . -r t>.  a 


that  is,  all  the  way  to  the  heel  of  the  wreft-  Behind 
this,  the  perpendicular  fe&ious  of  the  mould-board  over- 
hang, and  look  downward  j and  here,  while  preffing 
down  the  fod,  the  plough  k prefled  upward*.  Thefe 
two  predates  tend  to  twill  the  plough  round  a tranf- 
verfe  line  fomewhere  between  the  heel  and  the  point. 
The  plough  therefore  tend*  to  rife  at  the  heel,  and  to. 
run  its  point  deeper  into  the  ground.  Upon  the  whole, 
the  prcffurc  downwards  is  much  greater  than  the  upward 
prcffurc.  It  is  exerted  over  a much  greater  fpace,  and 
is  greatet  in  moft  parts  of  that  fpace.  Behind,  very 
little  downward  prcffurc  is  neceffary,  the  fod  being 
ready  to  fall  down  of  itfelf,  and  only  requiring  a gentle 
touch  to  lay  it  in  a proper  pofition. 

In  like  manner  the  plough  is  preffed  backward  by 
the  refiftance  made  to  the  coulter  and  fock,  and  part  of 
the  rcfiftance  made  to  the  doping  fide  of  the  mould- 
board  : and  it  is  prc  fled  to  the  left  by  the  other  part  of 
the  pressure  on  the  fock  and  mould-board. 


man,  while  the  fod  continued  uniform.  But  the  fmafl- 
eft  inequality  of  fod  would  derange  the  plough  fo  as  to- 
make  it  go  entirely  out  of  it*  path.  Should  the  re- 
finances between  G and  D prevail,  the  plbugh  would 
£0  deeper,  which  would  incrcafc  the  rcfiftance*  on  that 
hdc  where  they  already  exceed,  and  the  plough  would 
run  {kill  deeper.  Should  the  refinances  behind  G pre- 
vail, the  lieel  would  be  preffed  down,  and  the  poiut 
would  rife,  which  would  (till  farther  deft  toy  the  equili- 
brium, and,  producing  a greater  deviation  from  the 
right  path,  would  quickly  throw  the  plough  out  of  the 
ground.  • . 

For  thefe  renfons  v/e  muft  not  think  of  attaching  the. 
draught  to  the  centre  of  rcfiftance  ; but  muft  contrive  a 
point  of  draught  fuch  as  (hall  reftorc  the  plough  to  it* 
proper  pofition  when  it  ha*  been  driven  out  of  it  by  any 
obftruftion.  ^ 

The  muzzle  or  end  of  the  beam  is  a point  which  will-Muzzle  ok 
completely  fuit  our  purpofe.  For  fuppolc  that  the  re-lhc  bc*m. 
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Plough.  filUr.ce  on  the  back  of  the  lock  ha*  prevailed,  and  the 
Vl,'~  * plough  MNFD  (fig.  IO.)  has  taken  the  pofition  mr./J 
repntented  by  the  dotted  lines*  the  draught  line  GMO 
is  brought  down  into  the  portion  gmo%  diverging  a little 
from  GMO,  and  meeting  the  mould-board  in  a point 
g conitderabJy  before  G.  By  this  means  the  refinances 
on  the  hinder  fide  of  are  incrcafed,  and  thofe  before  it 
are  diminilhed,  and  the  plough  quickly  regains  its  far- 
j,  mer  pofition. 

The  point  From  thefc  obfervatic  ns  it  is  plain,  that  whatever  is 
«f  Jrsoghr.the  lit  union  of  the  centre  of  refinance,  the  point  of 
draught  may  be  fo  cHofcn  that  the  action  of  the  cattle 
lhall  be  directly  oppofed  to  the  rdiilance  of  the  ground, 
and  that  moreover  the  plough  lhall  have  no  tendency 
cither  to  go  deeper  or  to  run  out.  This  is  the  ufe  of 
the  apparatus  at  the  point  of  the  beam  called  the 
muz  vie,  rep  r dented  at  Ii  (fig.  3.)  It  turns  round  a 
bolt  i through  the  beam,  and  can  be  flopped  at  any 
height  by  anotlicr  pin  1 put  through  the  )<olc*  in  the 
arch  Im.  A figure  is  given  of  the  muzzle  immediately 
below,  as  it  appears  when  looking  down  on  it.  The 
eye  to  which  ihc  draught-rope  is  hrxiked  is  fpread  out 
horizontally,  as  Ihown  by  HK,  and  has  feveral  notches 
O in  it,  to  cither  of  which  the  hook  can  be  applied. 
This  ferves  to  counteract  any  occafional  tendency  which 
the  plough  may  have  to  the  right  or  left. 

When  the  plough  goes  on  lteadilv,  without  any  ef- 
fort of  the  ploughman,  it  is  faid  to  be  in  trim,  and  to 
fwim  fair ; the  prdTurc  before  and  behind  the  centre  of 
action  being  in  cquflibrio  with  each  other.  In  order  to 
learn  whether  a plough  will  be  in  this  manner  under  ma- 
nagement, hook  the  draught-rope  as  high  as  pcflible. 
In  this  flate  the  plough  ihould  have  a continual  ten- 
dency to  rife  at  the  heel,  and  even  to  run  a little  into 
the  ground.  Then  hook  the  rope  as  low  as  poifible. 
The  plough  Ihould  now  prefs  hard  on  the  furrow  with 
the  heel,  and  have  feme  tendency  to  run  out  of  the 
ground.  If  both  thefe  are  obferved,  the  plough  is  pro- 
perly conifrufird  in  this  refped ; if  not,  it  mull  be  al- 
tered, cither  by  changing  the  pofition  of  the  fock  or 
that  of.  the  beam.  Lowering  the  end  of  the  beam  will 
cum&sthe  tendency  of  the  plough  to  go  deeper ; the 
railing  the  point  of  the  fock  will  alfo  have  the  fame  ef- 
fect. But  it  is  of  confiderable  importance  not  to  take 
the  point  of  the  fock  out  of  the  plane  of  the  fod,  and 
it  is  much  better  to  make  the  alteration  by  the  beam. 
The  Hope  of  the  coulter  ha#  a confiderable  cleft,  brt 
it  cannot  Ik*  placed  very  far  from  the  inclination  of  4$° 
without  the  rilk  of  choaking  the  plough  by  driving  the  - 
roots  ami  Hones  before  it.  It  is  of  great  confequencc 
to  have  the  coulter  fit  exactly  ifi  the  direction  of  the 
plough’s  motion  : if  it  is  in  any  other  direction,  it  will 
powerfully  twill  the  plough  into  its  own  track.  As 
it  mull  be  fixed  in  the  middle  of  the  beam’d  thicknef* 
to  have  Artfcgth,  it  is  removed  a little  from  the  plane 
of  the  land -fide,  and  it  was  the  ufual  practice  to  point 
it  to  the  left  below  to  compenfatc  for  this  ; but  this  by 
no  means  removes  the  difpufition  to  twill,  and  it  cx- 
jpofei  to  the  rilk  of  catching  a Amur  between  i*s  point 
and  that  of  the  fock,  which  mull  now  be  driven  for- 
ward-through  the  firm  ground  at  a great  expenoc  of  la- 
bour to  the  cattle.  Mr  Small  ha*  very  ingeniously  rt- 
medii-d  thi*  by  giving  the  coulter  a fhort  knee  to  the 
kft  immediately  Ik  low  ths'bcup,  md  thus  pointing  it 
downwards  in  the  plumb  of  tl»c  land-tide.  See  fig.  6 . 
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It  is  not  without  its  ufe  to  know  the  abfolute  force  Plough 
•ecefiary  for  tilling  the  ground.  This  ha*  been  for-  — 
quently  meafured  with  a fpring  AecJ-yard.  Owe  of 
Small's  plough*,  worked  by  two  horfes,  and  employed 
in  breaking  up  fliff  land  which  had  been  ploughed  btr 
forc  winter,  and  much  confchdated  by  the  rains,  re- 
quired a force  of  360  lbs.  avoirdupois;  and  we  may  date 
this  as  the  ordinary  rate  of  fuch  work  ; but  moderately 
firm  fod,  under  good  culture,  requires  at  a medium  32^ 
lbs. 

As  we  with  to  embrace  every  opportunity  of  ren- 
dering this  work  ufcful  to  the  public,  wc  lhall  conclude 
this  article  with  an  account  of  a plough  which  has  jull 
now  been  recommended  to  public  notice  by  tlic  Scots 
Highl  and  Society  as  extremely  proper  for  a hilly  coun- 
try. The  inventor,  the  Rev.  Alexander  Campbell  mi- 
nister at  Kilcalmoncll  in  Argylefhire,  was  honoured  with 
the  Society**  gold  mcd.il,  value  L.  25. 

A,  the  fock  (fig.  11.)  ; the  land -fide  of  which  fup-Thc  Ar. 
pHes  the  place  of  the  coulter,  and  the  foie  of  it  ferves KJ,^e®Vra 
for  a feather;  it  is  18  inches  long,  and  is  nude  of  ° & 1‘ 
plate  of  iron  1 2 inches  broad  when  finiflud,  and  feme- 
what  under  half  an  inch  th»k.— -B,  the  head ; to  bt 
made  of  iron  in  a triangular  form,  4 inches  broad  by  2 
inches  at  the  thickelt  part.  There  arc  5 inches  of  the 
head  fixed  in  the  fock. — C,  the  beam,  4 inches  thick 
by  5 inches  deep,  gradually  tapered  tltinner;  the  length 
6 feet. — E,  the  (heath,  mud  be  of  the  fame  thidmrij 
with  the  beam  above  and  the  head  below,  and  is  five 
inches  broad.  An  iron  fcnrw-bolt  connects  the  beam 
and  head  behind  the  Iheath. — F,  the  handles  are  fo 
made  that  the  ilupc  of  the  mould-board,  which  is  fixed 
to  one  of  them,  may  be  the  longer  and  more  gradual. 

They  are  5 feet  8 inches  long,  and  2 feet  4 inches  afu ri- 
der at  the  ends. — G,  the  mould-board,  conlifts  of  7 
rounded  flicks  2 inches  in  diameter ; the  covert  of  them 
is  in  the  plane  of  the  foie,  the  reil  in  fucceflion  clofc  to 
each  other  above  it-  This  makes  the  mouki-lmard  14 
inches  broad.  To  prevent  any  earth  from  getting  over 
the  mould- board,  a (bin  dale  4 or  5 inches  broad  is  fixed 
above  it.  The  mould-board,  land-rule,  and  foie  of  tilt- 
plough,  are  clad  with  iron. — The  length  is  20  inches: 
this  added  to  18  inches,  the  length  of  the  fock,  makes 
the  length  from  point  to  heel  3 feet  2 inches. — The 
muzzle  or  bridle  OPH  is  alto  of  a more  convenient  and 
better  confiruttion  than  thofe  commonly  in  nfe.  By 
means  of  the  ferew-pins  at  L and  M different  degrees 
of  land  may  be  given  to  the  plough ; the  iron  rod  LH 
being  thereby  moved  fidewile  ic  the  focket  LN,  and 
up  and  down  by  OP.  The  rod  is  30  inches  long,  our 
broad,  and  half  an  inch  thick.  It  is  hooked  into, a 
fcrew-bolt  at  H.  Two  inches  of  the  rod  project  at  N, 
in  the  form  of  an  eye,  before  the  muzzle,  to  receive  tip.’ 
hook  of  the  crofs-tree. 

The  advantage*  of  this  plough  arc  faid  to  be  : It  ir 
not  fo  liable  to  be  interrupt*  d or  turned  out  cf  its  courfe 
by  ftones,  roots.  See.  as  other  ploughs  are  ; nor  does  it  r 
dip  fo  deep  as  to  be  liable  to  be  broken  by  large  flours 
or  flags.  The  motion  of  the  muzzle  is  alio  thought  411 
improvement.  Another  advantage  it  has  over  other  * 
ploughs  is,  its  net  being  fo  liablr  to  lie  dunked  up  b 
ilubblc,  Sec,  This  we  iinderfland  to  be  it*  chief  excellen- 
cy, and  ah  pbjrct  much  di. tired  in  tin;  conflivctioi  of 
the  plough.  Upon  the  whole,  we  are  infotmed  that 
this  plough  is  lighter,  M’s  txpculric,  *ud  lef*  liable  to 
K 3 go 
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ploujrh,  fro  out  of  trim  than  the  ordinary  plough,  and  that  with 

Plonk-  Jt  two  horfcs  can  plough  land  which  require  four  with 
. <*r1'1,  . any  other  plough. 

~ a¥4  Such  arc  foid  to  be  the  advantages  of  this  conftruc- 
Obi^lons  tion;  bur  we  cannot  hefp  cxprrfihig  our  apprehenfion 
to  tu  coo.  that  the  uniting  the  coulter  and  feather  at  the  point  of 
ikv&nM*  ^ foct  ^11  nepofe  the  plough  to  great  rifts  of  being 
put  out  of  order.  When  the  upngbt  edge  ftrikes  a 
Hone  obliquely,  efpccially  on  the  land-fidc,  it  mull  be 
violently  t willed  round  the  point  of  the  head  ; and,  ha- 
ving but  a moderate  thickneft  at  this  part,  may  be 
broken  or  permanently  twilled.  The  plough  will  then 
be  continually  running  out  of  its  direction  : and  we  ap- 
prehend that  this  dcfc&  cannot  be  amended  without  ta- 
king off  the  fock  and  putting  it  in  the  fire.  When  a 
coulter  is  bent  by  the  fame  caufe,  the  ploughman  can 
either  reftify  it  by  altering  the  wedging,  or  he  can 
ft  nigh  ten  it  in  the  field ; and  it  mull  be  obferved,  that 
the  plough  oppofes  much  left  refiftance  to  the  derange- 
ment of  this  fort  of  coulter  than  of  the  common  one. 
In  the  common  coulter  the  drain  docs  not  fo  much  tend 
to  twill  tlie  plough  round  the  line  of  its  motion,  as  to 
prefs  it  wholly  to  landward.  The  refiftance  to  this  is 
great ; but  a very  moderate  force  will  twift  it  round  its 
line  of  motion.  In  either  cafe,  if  the  blow  be  given  in 
that  point  of  the  coulter  where  the  draught  line  erode* 
it,  there  will  be  no  twift  of  the  whole  plough,  but  the 
point  of  the  plough  will  be  forced  horizontally  to  or 
from  the  land  When  the  blow  is  out  of  this  line,  the 
ft  rain  tends  to  twift  tire  beam  or  the  plough.  Expe- 
rience will  determine  which  of  the  two  is  tne  mo  ft  ha- 
zardous. Thefc  ploughs  are  made  by  Thomas  Lind- 
fay,  Abbey  hill,  Edinburgh,  and  models  are  to  be  feen 
in  the  hall  of  the  Highland  Society. 

pLooGH-drill.  See  Dull  /owing  t and  Agricul- 
ture, p.  318}  and  Plate  VH.  and  ad  Plate  VII. 
In  the  Gentleman**  Magazine  for  July  1793,  p- 6oa, 
Mr  Wickins  of  Pondhcad  Lodge,  New  Forrifc,  gives 
an  account  of  a fimplified  drill-plough  invented  by  him- 
felf.  Its  importance  is  . incroafed*  he  thinks,  by  the 
cheapness  and  cafy  conftru&ion  of  it,  bccaufe  it  can  be 
ufied  upon  a (mail  fcak  by  a fmgle  man,  and  upon  a 
larger  leak  by  two  men,  or  a man  and  boy  ; fo  that  the 
inconvenience  f offered  by  horfcs  trampling  the  ground, 
6tc.  is  hereby  avoided.  To  tbe  drill  for  Cowing  is  occa- 
sionally annexed  a blade  for  hoeing  between  the  rows: 
♦4  the  good  effc&s  of  which  (fays  Mr  Wickins)  are 
no  left  obvious  from  its  nurturing  the  growth  of  the 
corn,  and  producing  collateral  (hoots  from  the  applica- 
tion of  frefh  foil,  but  alfo  from  its  affording  the  means 
of  extirpating  the  weeds  which  are  fo  obnoxious- to  it.” 
He  informs  us  likewife,  that  his  fingic  hamd-drill  hath 
been  feen  and  approved  by  the  Bath  Society ; and  they 
have  in  confequence  been  pleafed  to  rote  him  an  hono- 
rary and  correfponding  member.  Since  that  time,  how- 
ever, he  fays,  he  has  very  materially  improved  and  Am- 
plified it.  Mr  Widths’ s deftription  of  hit  invention  is 
for  from  being  accurate  ; and  the  drawing,  of  which 
there  is  an  engraving  in  the  fame  magazine,  was  taken 
when  his  machine  was  in  its  infent  and  left  improved 
bate.  He  promifes,  however,  farther  information  in 
the  Gentleman's  Magazine,  and  he  offers  more  particu- 
lars to  fuch  agricult  and  people  as  (hall  defire  it.  We 
are  far  from  decidedly  thinking  that  this  plough-drill  is 
a real  improvement,  or  that  k ever  will  come  to  be  real- 
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ly  and  generally  ufeftih  We  have  feen  fo  many  of  tbefe  Plsogtunao 
and  fuch  like  improvements  make  a great  noife  for  a II 
while,  and  then  foU  into  neglcd,  without  having  ever  * ♦u™'dca-< 
come  into  ufc,  as  makes  us  (hy  in  forming  opinions  re* 
fpe&ing  tht  utHity  of  thofc  inftrununti  which  are  fo 
often  and  fo  boldly  obtruded  on  the  world  as  the  ne  plug 
uitra  of  improvements  in  their  feveral  fpheres.  We  think 
it  our  duty,  however,  to  give  every  attempt  at  improve- 
ment, efpccially  in  the  ulrful  arts,  all  the  juftice  in  our 
power  j and,  on  this  account,  it  has  always  been  our 
cuftom  to  lay  before  our  readers  fuch  claims  to  it  as 
liave  occurred  in  the  courfe  of  our  work,  whether  thofe 
claims  appeared  to  ourfelves  to  be  juft  or  not. 

PLOUGHMAN,  the  perfon  who  guides  the  plough 
in  the  operation  of  tilling. 

PLOUGHING,  in  agriculture,  the  turning  up  the 
earth  wkh  a plough,  See  Agriculture,  Part  1L 
fajtm. 

PLOVER,  in  ornithology,  a fpccies  of  Chara- 
drius. 

Thcfe  birds  ufualty  fly  in  exceedingly  large  flocks  in 
the  places  they  frequent ; people  talk  of  2r,003  or 
33,000  being  lccn  in  a flock.  They  generally  come  to 
us  in  September,  and  leave  us  about  the  end  o£  March. 

In  cold  weather  they  are  found  very  commonly  on  lands 
lying  near  the  fea  is  queft  of  food ; but  in  thaws  and 
open  feafons  they  go  higher  up  in  tlie  country. 

They  love  to  feed  on  ploughed  lands,  but  never  re- 
main long  at  a time  on  them,  for  they  arc  very  cleanly 
in  their  nature ; and  the  dirt  which  lodges  on  their 
beaks  and  feet  give  them  fo  much  uneafineft,  that  they 
fly  to  the  neareil  water  to  wafli  themfelves.  When  they 
rood,  they  do  not  go  to  trees  or  hedges } but  (it  (quit- 
ting on  tl»c  ground  like  ducks  or  geefe,  for  from  trees 
or  hedges,  when  the  weather  is  calm ; but  when  it  is 
ftormy,  they  often  get  under  flicker.  In  wet  weather 
they  do  not  deep  in  the  uight  at  all,  but  run  about  pick- 
ing up  tlie  worms  as  they  crawl  out  of  the  ground ; du- 
ring this  feeding  they  arc  coutiuually  making  a fraall 
cry,  that  Serves  to  keep  them  together  { and  in  the  morn- 
ing they  take  flight.  If  in  their  flight  they  fpv  any 
others  on  the  ground,  they  call  them  up ; and.  if  they 
refufe  to  cotne,  tlie  whole  body  defoends  to  fee  what 
food  there  is  in  the  place  that  detains  them. 

Plovers  are  Very  cafily  taken  at  the  time  of  their  firft 
coining  over,  when  they  have  not  got  any  other  birds 
. mixed  among  them ; but  when  they  afterwards  pick  up 
tlie  teal  and  other  Ihy  birds  among  them,  it  becomes 
more  difficult.  The  belt  feafon  for  taking  them  is  it> 

October,  efpccially  in  the  beginning  of  that  month: 
after  this  they  grow  timorous,  and  are  not  eafily  taken 
again  till  Mat  ch,  which  is  tlie  time  of  their  coupling. 

The  fevered  frofts  arc  not  the  beft  feafon  for  taking  them 
in  neft,  but  variable  weather  does  better.  The  north- 
weft  wind  ia  found  difodvantageous  to  the  taking  of 
them  and  in  general,  great  regard  is  to  be  paid  to  the 
courfc  of  the  wind  in  the  fettiug  of  the  nets.  All  fca- 
fowl  fly  againft  the  wind  when  the  land  lie*  that  way  ; 
and  the  net*  for  taking  them  arc  therefore  to  be  placed 
in  a proper  dire&ion  accordingly. 

PLOWDEN  < Edmund)*  ferjeant  at  law,  was  the 
fon  of  Humphrey  Plowden.of  Pfowdeu  in  Shropshire, 
of  an  ancient  and  genteel  family.  He  was  firft  a ftu- 
dent  of  the  university  of  Cambridge,  where  he  fpent 
three  years  in  the  ftudy  of  phUofophy  and  medicine. 

lie 


Plate  cccxcnn. 


■//JJ/.A.., «./?/, 


Digitized  t 


P L U l 77  1 P L U 


Flothe.  He  then  removed  to  Oxford,  where,  having  continued 
* » his  former  ftudici  about  four  year*  more,  in  1552  he 
was  admitted  to  the  practice  of  phyfic  and  furgety  : 
but  probably  finding  the  practice  of  the  art  of  healing 
lefs  agreeable  than  the  ftudy,  he  entered  himfelf  of  the 
Middle  Temple,  and  began  to  read  law.  Wood  fays, 
that  in  1357  he  was  fummer  reader  to  that  fociety,  and 
Tent-reader  three  years  after,  being  then  ferjeant  and 
oracle  of  the  law.  He  died  in  the  year  1584,  aged  67  ; 
and  was  buried  in  the  Temple-church,  near  the  north- 
wall,  at  the  tail  end  of  the  choir.  He  married  the 
daughter  of  William  Sheldon  of  Bolcy  in  Worceftcr- 
fhire ; by  whom  he  had  a fon,  who  died  foon  after  his 
father.  He. wrote,  1.  Commentaries  or  Reports  of  di- 
vers Cafes,  Sic.  in  the  reigns  of  King  Edw.  VI.  Queen 
Mar)*,  and  Queen  Elizabeth;  London,  s 57 C9  7H,  99, 
1613,  &c.  Written  in  the  old  Norman  language,  a. 
Queries,  or  a Moot -book  of  cafes,  &c.  translated,  me- 
thodized, and  enlarged,  by  H.  B.  of  LincolnVlnn  j 
Loud.  1662,  8 vo. 

PLIJCHE  (Antony),  born  at  Rheims  m 1688, 
merited  by  his  engaging  manners  and  proficiency  in  the 
belles-lettres  the  appointment  of  humanift  in  the  univer- 
sity of  that  city.  Two  years  after  he  obtained  the  pro- 
feubr  of  rhetoric’s  chair,  and  was  admitted  into  holy 
orders.  The  bithop  of  JLaon  ^Clermont ) informed  of 
his  talents,  offered  him  the  direction  of  the  college  of 
' his  epifcop.il  city.  By  his  induftry  and  fuperior  know- 
ledge, a proper  order  and  fubordination  foon  took  place 
in  it;  hut  fume  particular  opinions  refpecting  the  affairs 
of  the  time  dtfturbcd  his  tranquillity,  and  obliged  him  to 
quit  his  office.  The  intendant  of  Rouen,  at  the  requeft 
of  the  celebrated  Rollin,  ent ruffed  him  with  the  educa- 
tion of  his  fon-  Abbe  Pluche  having  filled  that  place 
with  fucccfs  and  great  honour  to  himfelf,  left  Rouen 
and  went  to  Paris,  where,  by  the  patronage  of  fome  li- 
terary friends  and  his  own  excellent  writings,  he  acqui- 
red a very  diftingui(hcd  reputation  for  learning.  He 
published,  I.  Is  SpeQaclt  de  U Nature  (Nature  Difplay- 
ed),  in  9 vols  in  nmo.  This  work,  which  is  equally 
mrtruCtivc  and  ^entertaining,  is  written  with  pcrfpt- 
cuity  and  elegance  ; but  the  form  of  dialogue  which  he 
adopted  lias  drawn  him  into  the  fault  of  beinjj  rather 
too  prolix.  The  fpeakers,  who  art  the  Prior,  the 
Count,  and  Countcfs,  arc  not  dillinguilhcd  by  any  ftri- 
kiojj  feature  ; but  they  have  all  the  common  changer, 
which  is  tolerably  plcafiog,  not  excepting  even  that  of 
the  little  chevalier  De  Breuil,  who  is,  however,  a mere 
iciiolar.  This  is  tiie  opinion  which  Abbe  Dcafontaraes 
lias  formed  of  this  work.  Though  the  author  has  gi- 
ven the  convcrfations  a pretty  ingenious  turn,  and  even 
fume  vivacity,  yet  they  now  and  then  fall  into  the  tone 
of  the  college.  2.  Hifluire  du  Ciet,  or  Hiftory  of  the 
Heavens,  in  2 vols  in  1 2 mo.  In  this  performance  we 
find  two  parts  almoff  independent  of  one  another.  The 
hrft  contains  fome  learned  inquiries  into  the  origin  of 
the  poetic  heavens.  It  is  nearly  a complete  mythology, 
founded  upon  ideas  which  are  new  and  ingenious.  The 
iecond  is  the  biffory  of  the  opinions  given  by  philofo- 
phers  rcfpe&ing  the  formation  of  the  world.  The  au- 
thor (hows  the  inutility,  the  ioconftancy,  and  uncertain- 
ty, of  the  moft  efteemed  fyftems  ; and  concludes  with 
pointing  out  the  excellence  and  fublime  fimpHcity  of 
the  Mofaic  account.  Befides  a noble  and  well-turned 
^lprdEoo,  we  find  in  it  an  erudition  which  docs  not 


fatigue  the  mind.  As  to  the  foundation  of  the  fyftem  Hog 
explained  in  the  firft  part,  though  it  appears  extremely  1 
pkufible,  we  will  net  take  upon  us  to  fay  how  far  it  is  p 
true : Voltaire  called  it  FabU  du  Citft  or  a Fable  of  the  ’ 
Heavens.  De  Liuguarum  artijSdo;  a work  which  he 
tranflated  with  this  title,  La  Metonique  ties  Langves,  in 
* 2 mo.  In  this  treatife  he  propofes  a fhort  and  eafy 
method  of  learning  languages,  which  is  by  the  ufc  of 
tranflations  in  ft  tad  of  themes  or  exercifes;  and  we  muff 
admit  his  reflexions  on  that  fitbjeX  are  both  judicious 
and  well  exprefled.  4.  Harmony  of- the  Pfalms  and  the 
Gofpel,  or  a Tranflation  of  the  Pfalms  and  Hymns  of 
the  Church,  with  Notes  relative  to  the  Vulgate,  the 
Srptuagint,  and  Hebrew  Text,  printed  at  Paris  in 
1764,  in  i2mo.  In  1749,  AbW  Plucbc  retired  to  Va- 
renne  St  Maure,  where  he  gave  himfelf  up  entirely  to 
devotion  and  ftudy.  Having  become  fo  deaf  that  he 
could  not  hear  without  the  help  of  a trumpet,  the  ca- 
pital afforded  him  very  little  entertainment.  It  was  in 
this  retreat  that  he  died  of  an  apoplexy  on  the  20th  of 
November  1761,  at  the  age  of  73  years.  He  poffdTcd 
thole  qualities  which  form  the  Icholar,  tlic  honeft  man, 
and  the  Chriftian  : temperate  in  his  meals,  true  to  his 
word,  an  affedionate  parent,  a fcufible  friend,  and  a hu- 
mane philosopher  ; he  gave  leflons  of  virtue  in  his  life  as 
well  as  in  his  writings.  His  fubraiflfon  to  all  the  dog- 
mas of  religion  was  very  great.  Some  Drifts  having 
been  furpriled  that,  in  matters  of  faith,  he  Ihould  think 
and  (peak  like  the  vulgar,  his  anfwcr  was,  **  I glory  in 
doing  fo ; It  is  infinitely  more  rational  to  believe  the 
word  of  God,  than  to  follow  the  glimmering  lights  of  a 
rrafon  which  is  limited  and  fubjed  to  error.” 

PLUG,  certain  pieces  of  timber,  formed  like  the 
fruftum  of  a cone,  and  ufed  to  flop  the  haufe-holes  and 
the  breaches  made  in  the  body  of  a Ihip  by  cannon-, 
balls ; the  former  of  which  are  called  raufi e-plug  1,  and 
the  latter  /fcor  plugs,  which  are  formed  of  various  fixes 
in  proportion  to  the  holes  made  by  the  different  fixes  of 
(hot,  which  may  penetrate  the  (hip’s  fides  or  bottom  in 
battle ; accordingly  they  are  always  ready  for  this  purpofe. 

PLUKENET  (Leonard),  a phyfician  who  flourilh- 
ed  in  the  reign  of  King  Charles  II.  was  one  of  the  mod 
excellent  ana  laborious  botanHL  of  that  or  any  other 
age.  He  was  author  of  the  Pbjtographia  Plucmetuna, 
the  Aimagejlieum  BriUmncui*,  and  other  works  of  the 
like  kind,  on  which  he  fpent  the  greateft  pait  of  his 
life  and  fortune.  His  PhytcgTaphy  is  mentioned  with, 
the  higheft  encomiums  in  the  PhilofophJcal  Tranfattions 
for  February  1606-7.  Hil  Opera  Botamica,  with  cuts, 
were  printed  at  London  in  6 vols  folio,  in  1720. 

PLUM-TXts,  in  botany.  See  Pxuxus. 

PLUMAGE,  the  feathers  which  ferve  birds  for  z 
covering.  See  Oxnjtholucy,  p.  506. 

PLUMB-lime,  among  artificers,. denotes  a perpendi- 
cular to  the  horizon ; fo  called,  as  being  commouly  c- 
rtded  by  means  of  a plummet. 

PLUMBAGO,  lfad-wuht;  a genus  of  the  mouo- 
gynia  order,  belonging  to  the  pentandria  clafs  of  plantH. 

There  are  four  fpecies ; the  moll  remarkable  of  which 
are  the  Europea  and  Zcylonica.  The  firit  grows  na- 
turally in  the  fouthern  parts  of  Europe,  and  has  a per- 
ennial root  finking  deep  in  the  ground.  There  are 
many  (lender  channelled  ftalks,  about  three  feet  high, 
terminated  by  tufts  of  fmall  funnd-ftmped  flowers,  of  a 
blue  or  white  cobar.  The  fccond  grows  naturally  in. 

5 both 
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PSuaJqgo,  both  the  Indies.  The  upper  part  of  the  ftatk  and  cm- 
plumber)-,  payment  are  covered  with  a glutinous  juice,  which 
catches  the  fmall  die*  that  light  upon  it.  The  former 
fpecics  is  propagated  by  parting  the  roots  and  by  feeds; 
but  the  latter  is  too  tender  to  thrive  in  the  open  air  in 
this  country. 

Plumbago.  See  Btati-Z,KAD» 

PLUMBERY,  the  art  of  calling  and  working  lead, 
and  ufmg  it  in  building. 

As  this  metal  melts  foon  and  with  little  heat,  it  is 
cafy  to  call  it  into  figures  of  any  kind,  by  running  it 
into  moulds  of  brafk,  clay,  plailcr.  See.  But  the  chief 
. article  in  plumbery  is  (beets  and  pipes  of  lead  ; and  as 
thefe  make  the  bails  of  the  plumber's  work,  wc  ihaH 
here  give  the  proctls  of  making  them. 

in  calling  /beetJeaf  a table  or  mould  is  made  nfe  of, 
which  confills  of  large  pieces  of  wood  well  jointed,  and 
bound  with  bars  of  iron  at  the  ends  ; on  the  Tides  of 
which  runs  a frame  confining  of  a ledge  or  border  of 
wood,  three  inches  thick  and  four  inches  high  from  the 
mould,  called  the  jharft : The  ordinary  width  of  the 
mould,  w ithin  thefc  (harps,  is  from  four  to  five  feet ; 
audits  length  is  16,  17,  or  18  feet.  This  (hould  be 
iumething  longer  than  the  ihcets  are  intended  to  be,  in 
order  that  the  end  where  the  metal  runs  off  from  the 
mould  may  be  cut  off,  becaufe  it  is  commonly  thin  or 
uneven,  or  ragged  at  the  end.  It  muft  Band  very  even 
or  level  in  brradth,  and  (omething  falling  from  the  end 
in  which  the  metal  is  poured  in,  viz.  about  an  inch  or 
an  i*ich  and  a half  in  the  length  of  16  or  1 7 feet  or 
more,  according  to  the  thinneu  of  the  (beets  wanted  ; 
for  the  thinner  the  fheet,  the  more  declivity  the  mould 
thoukl  have.  At  the  upper  end  of  the  mould  Hand* 
the  pan,  which  is  a concave  triangular  prifin,  compofed 
of  two  planks  nailed  together  at  right  angles,  and  two 
triangular  pieces  fitted  m between  them  at  the  ends. 
The  length  of  this  pan  is  the  whole  breadth  of  the 
mould  in  which  the  (beets  are  call ; it  (lands  with  its 
bottom,  which  is  a (harp  edge,  on  a form  at  the  end  of 
the  mould,  leaning  with  one  lidr  n gain  ft  it ; and  on  the 
oppofite  fide  is  a handle  to  lift  it  up  by,  to  pour  out 
1 he  melted  lead ; and  on  that  fide  of  the  pan  next  the 
rrould  are  two  iron-hooks  to  take  hold  of  the  mould, 
and  prevent  the  pan  from  (lipping  while  the  melted 
lead  is  pouring  out  of  it  into  mould.  This  pan  is 
lined  on  the  tnfidc  with  moiflcnrd  (and,  to  prevent  it 
from  being  fired  by  the  hot  metal.  The  mould  is  alio 
fpread  over,  about  two  inches  thick,  with  fand  lifted 
and  moiftened,  which  is  rendered  perfectly  level  by  mo- 
■\  ing  over  it  a piece  of  wood  called  a jtnkey  and  fmooth- 
ing  it  over  with  a fmoothing  plane,  which  is  a plate  of 
potflhed  brafs,  about  one-fourth  of  an  inch  thick  and 
nine  inches  fquarc,  turned  up  on  all  the  four  edges,  and 
with  a handle  fitted  on  to  the  upper  or  concave  fide. 
The  fand  being  thus  (moothed,  it  is  fit  for  calling  (beets 
of  lead  : but  if  they  would  cafl  a cillem,  they  meafure 
out  the  bignefs  of  the  four  lides  1 and  having  taken  the 
dimenfions  of  the  front  or  fore-part,  make  mouldings  by 
prefling  long  flips  of  wood,  which  contain  the  fame 
mouldings,  into  the  level  fand  ; and  form  the  figures  of 
birds,  hearts,  &c.  by  prefling  in  the  fame  manner  leaden 
figures  upon  it,  and  then  taking  them  off,  and  at  the 
fame  time  fmoothing  the  furfbee  where  any  of  the  fand 
is  railed  up  by  making  thefc  impicflions  upon  it.  The 
, reft  of  the. operation  is  the  fame  in  calling  either  cifl eras 


or  plain  A»<xti  of  lead.  But  before  we  proceed  to  mew-  Plumbery. 

lion  the  manner  .in  which  that  is  performed,  it  will  be 
nccciTary  to  give  a more  particular  dcfcriptkm  of  the 
Jki‘  *.  The  itrike,  then,  w a piece  of  board  about  five 
inches  brosd,  and  fame  tiling  lunger  than  the  breadth  of 
the  mould  on  the  infide  ; and  at  each  end  is  cut  a notch 
about  two  inches  deep,  to  that  wbcu  it  ij  ufed  it  rides 
upon  the  (harps  w ith  thofe  not  cites.  Before  they  be- 
gin to  call,  the  ftrike  is  made  ready  by  tacking  on  two 
pieces  of  an  old  hat  on  the  notches,  or  by  (lipping  a 
cafe  uf  leather  over  each  end,  in  order  to  raife  the  un- 
der fide  about  onc-eigbt’h  of  an  inch  or  fomething  more 
above  the  land,  according  as  they  would  have  the  fheet 
to  be  in  thickr.rfs  ; then  they  tallow  the  under  edge  of 
the  iltikc,  and  lay  it  acroG  the  mould*  The  lead  being 
melted,  it  is  put  into  the  pan  with  ladles,  in  which, 
when  there  is  a fuflicient  quantity  for  the  prefent  pur- 
pofe,  the  feuro  of  the  metal  is  fvept  off  with  a piece  of 
board  to  the  edge  of  the  pan,  letting  it  fettle  on  the 
fand,  which  is  by  this  means  prevented  from  falling  in- 
to tlue  mould  at  the  pouring  out  of  the  metal.  When 
the  lfad  is  cool  enough,  which  mull  be  regulated  ac- 
cording to  the  thicknefs  of  the  ihccts  wanted*  and  is 
known  by  its  beginning  to  Hand  with  a fttdl  or  wall  on 
the  fand  round  the  pan,  two  men  take  the  pan  by  tbc 
handle,  or  clfc  one  of  them  lifts  it  by  the  bar  and  chain 
fixed  to  a beam  in  the  celling,  and  pour  it  into  the 
mould,  while  another  man  (lands  ready  with  the  ilrike, 
and,  as  foon  as  they  have  done  pouring  in  the  metal* 
puts  on  the  mould,  fwceps  the  lead  forward,  and  draws 
the  overplus  into  a trough  prepared  to  receive  it.  The 
fheets  being  thus  call,  nothing  remains  but  to  roll  then* 
up  or  cut  them  into  any  meafure  wanted  : but  if  it  be 
a ctftern,  it  is  bent  into  four  fidcs,  fo  that  the  two  ends 
may  join  the  back,  where  they  are  foldered  together  ; 
after  which  the  bottom  is  foldered  up. 

The  nr  t bod  of  cafmg  pipes  ettdhout  foidering . To  mak& 
thefe  pipes  they  have  a kind  of  little  mill,  with  arms  or 
levers  to  torn  it  withal.  The  moulds  arc  of  brafs,  and 
coniift  of  two  pieces,  which  open  and  (hut  by  means  of 
hooks  and  hinges,  their  inward  caliber  or  diameter  be- 
ing according  to  the  fire  of  the  pipe,  ufually  two  feet 
and  a half.  In  the  middle  is  placed  a core  or  round 
piece  of  brafs  or  iron,  fomcwluu  longer  than  the  mould, 
and  of  the  thicknefs  of  the  inward  diameter  of  the  pipe. 

This  core  is  paffed  through  two  copper  rundlcs,  one  at 
each  end  of  the  mould,  which  they  ierve  to  clofc  ; and 
to  thefe  is  joined  a little  copper  tube  about  two  inches 
long,  and  of  the  thicknefs  the  leaden  pipe  is  intended 
to  be  of.  By  means  of  thefc  tubes,  the  core  is  retain- 
ed in  the  middle  of  the  cavity  of  the  mould.  The  core 
being  in  the  mould,  with  the  rundlcs  at  its  two  ends, 
and  the  lead  m(l%  d ill  the  furnace,  they  take  it  up  if*, 
a ladle,  and  pour  it  into  the  mould  by  a Lttlr  aperture 
at  one  end,  made  in  the  form  of  a funnel.  When  the 
mould  is  full,  they  pals  a hook  into  the  end  of  the 
core,  and,  turning  the  mill,  draw  it  out ; and  then 
opening  the  mould,  take  out  the  pipe.  If  they  define 
to  have  the  pipe  lengthened,  they  t>ut  one  end  of  it  in 
the  lower  end  of  the  mould,  and  pafs  the  end  of  the 
core  into  it ; then  (hut  the  mould  again,  and  apply  its 
rundlc  and  tube  as  before,  the  pipe  juft  call  ferving  for 
a iirndie.  \c.  r.t  the  other  end.  Things  being  thus  re- 
placed, they  pour  in  fi-rih  metal,  and  icpeat  the  opera- 
tion till  they  have  got  a pipe  of  the  length  required. 
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Ftambom  For  making’  pipes  of  fh  eel-lead,  the  plumbers  have 
H . wooden  cylinder*,  of  the  length  and  tliickncfs  required; 
"g  and ' on  tbefe  they  form  fhrir  pipe*  by  wrapping  the 
fheet  around  them,  and  foldcring  up  the  edges  aU  along 
them. 

The  lead  which  lines  the  Chinefe  tea-boxes  is  reduced 
to  a thinnefu  which  we  are  informed  European  plumbers 
cannot  imitate.  The  following  account  of  the  procefs. 
by  which  the  plates  arc  formed  was  communicated  to 
a writer  inftbe  Gentleman's  Magazine  by  an  intelligent 
mate  of  an  Eaft  Indtaman.  The  carter  fits  by  a pot  con- 
taining the  melted  mefal ; and  has  two  large  ftoncs,  the 
under  one  fixed,  the  upper  moVcable,  directly  before  him. 
He  cailes  the  upper  Wont1  by  preifing  hi*  foot  upon  the 
tide  of  it,  and  with  an  iron  Indie  pours  into  the  opening 
„ a proper  quantity  of  the  fluid  metal.  He  then  imme- 
diately lets  fall  the  upper  (bone,  and  by  that  means  forms 
the  lead  into  a thin  irregular  plate,  which  is  afterwards 
Cut  into  a proper  (tape.  The  furfaces  of  the  ft  ones,  where 
they  touch  each  other,  are  eica&ly  ground  together. 
PLUMBUM,  load.  See  Lead. 

Plvhbvu  Corntutr,  a combination  of  lead  with  the 
marine  acid.  See  Chemistry,  n°  81 2. 

PLUME,  in  botany,  the  bud  or  germ.  See  Gem- 
ma. 

PLUMIER  (Chafes),  a learned  Minim,  bom  at 
Marseilles  and  one  of  the  mod  able  botanifts  of  the1 
f 7th  century.  He  was  inftnxfted  by  the  famous  Maig- 
nan,  who  taught  him  mathematics,  turnery,  the  art  of 
making  fpedades,  burnt  ng-gbiffes,  microfcopes,  and 
other  works.  He  at  length  went  to  Rome  to  perfeft1 
himfelf  in  his  ftudies,  and  there  applied  himfelf  entirely 
XX)  botany  under  a (kfifut  Italian.  At  his  return  to 
Provencep  he  ftttkd  in  the  convent  at  Borocs,  a mari- 
time place  near  Hie  res,  where  lie  tad  the  conveniency 
of  making  dflcoveritf  in  the  fields  with  rcfpe&  to  fim- 
ples.  He  va*  fojne  time  after  fent  by  the  French  king 
to  America,  to  bring  from  thence  fuch  plants  as  might 
be  of  fcrvicc  in  medicine.  He  made  three  different 
voyages  to  the  Antiile*,  and  (topped  at  the  ifland  of 
St  Domingo.  The  king  honoured  him  with  a pen- 
fion  ; and  he  at  laft  fettled  at  Paris.  However,  at  the 
de-frrr  of  M»  Fagon,  he  prepaid  to  go  a fourth  time  to 
America,  to  examine  the  tree  which  produces  the  Jc- 
kiits  bark  ; but?  died  at  the  port  of  Santa  Maria*  near 
Cadi/,  in  1706.  He  wrote  (ereraf  excellent  works;  the 
principal  of  which  arc,  t.  A volume  of  the  Plants  in  the 
American  I (lands.  2,  A Treatifc  on  the  American 
3-  Art  of  Turnery  ; a curious  Work  o> 
belliihcd  with iplbtes. 

PLUMMET,  PktTM* -/?*/*,  or  Plumb  finet  an  inrtns-’ 
iftent  ufed  Ly  carpenters,  maions,  Stc.  in  order  to  judge 
whether  wall*,  &c.  be  upright  planes,  horiaonta),  or  the 
like.  It  is  thus  called  from  a piece  of  lead,  faftened 
to  the  end  of  a chord,  whieh  ufuaffy  conftitutes  this  in- 
llrummt.  Somrt  me*  the  firing  defeends  along  a tvwod- 
eti  ruler,  (kc.  raded  perpendicularly  on  another;  in  which 
cafe  it  becomes  a level. 

PLUMMING,  among  miners,  is  the  method  of  ufing 
a mint -dial,  in  order  to  know  the  e*aA  place  of  the 
work  where  to  fink  down  an  atafhaft,  or  to  bring  ntr 
adit  to  the  work,  or  to  know  which  way  the  load  in- 
clines when  any  flexure  happens  fn  it.* 

It  is  prrfumud  ir  this  manner:  A fkilful  peribn  with 

afliftant,  and  with  pen,  ink,  and  paper,  and  a long 


line,  and  a fun-dial,  after  his  gnefe  of  the  place  above  Plcroufe 
ground,  defeends  into  the  adit  or  work,  and  there  . 
faltrns  one  end  of  the  line  to  fomc  fixed'  thing  in  it ; ^ 

then  the  incited  needle  is  let  to  reft,  ami  the  exatft  point 
where  it  reft*  i*  narked  with  a pen  : he  then  goes  on 
farther  in  the  line  Hill  faftened,  and  at  the  next  flexure 
of  the  adit  be  makes  a mark  on  the  line  by  a knot  or 
otherwise  : and  then  letting  down  the  dial  again,  he 
there  likewifc  notes  down  that  point  at  which  the  needle 
rtands  in  this  fecond  pofilion.  In  this  manner  he  pro- 
ceeds, from  turning  to  turning,  marking  down  the 
points,  and  marking  the  line,  till  he  comes  to  the  in- 
tended place  : this  done,  he  afeends  and  begin*  to  work 
on  the  furface  of  the  earth  what  he  did  in  the  adit, 
bringing  the  firrt  knot  in  the  line  to  fuch  a place  where 
the  mark  of  the  place  of  the  needle  will  again  anfwcr 
its  pointing,  and  continues  this  till  he  come  to  the 
deiired  place  above  ground,  which  is  certain  to  be  per- 
pendicular over  the  part  of  the  miue  into  which  the  air- 
(haft  it  to  be  funk. 

PLUMOSE,  fomething  formed  in  the  manner  of  a 
feather,  with  a ftem  and  fibres  ifl'uing  from  if.  on  each 
fide  ; fuch  are  the  antenn*  of  certain  moths,  butterflies, 

Ac. 

PLURAL,  in  grammar,  an  epithet  applied  to  that 
number  of  nouns  and  verbs  which  is  ufed  when  we  fpcak 
of  more  than  one  thing.  See  Grammar. 

PLURALITY,  a diferete  quantity,  confiding  of 
two  or  a greater  naumber  of  the  fame  kind : thus  we 
fay,  a plurality  of  gods,  &c.  See  the  article  Astro- 
nomy, n°  157.  for  the  arguments  both  for  and  againlt  » 
plurality  of  worlds. 

PwALitr  0/  Beneju#,  or  Lkirngj,  is  where  the  feme 
clerk  is  pofleffed  of  two  or  more  fpiritual  preferment*,- 
with  cure  of  fouls.  See  Bene rrcE. 

Tlie  fimallnefs  of  fome  benefices  firrt  gave  rife  to  plu- 
ralities ; for  an  ecclefiallic,  unable  to  fubftit  on  a (ingle 
one,  was  allowed  to  hold  two ; and  at  length  the  num- 
ber mcreafed  without  bounds.  A remedy  was  attempt- 
ed for  this  abuft*  at  the  council  of  I^atcran  under  Alex- 
ander III.  and  Innocent  III.  in  the  year  12 ty,  when 
the  holding  more  than  one  benefice  wac  forbid  by  a ca- 
non under  the  penalty  of  deprivation ; but  the  fame 
cation  granting  the  pope  a power  to  difpenfe  with  it  iiv 
favour  of  perfona  of  diitinguiftitd  merit,  the  prohibition' 
became  stimuli  ufclcfe.  They  were  alfo  rcflraincd  bv 
flirtute  21  Hen.  VIII.  cap.  13.  which  mails,  that  if 
any  perfon  having  one  benefice  with  cure  of  fouls,  of 
the  yearly  vnlue  of  H 1.  or  above  (in  the  king’s  books), 
accept  any  other  with  cure  of  fouls,  the  firll  (hall  be 
adjudged  in  fciw  to  be  void,  &c.  though  the  fame  rta- 
fute  provides  for  difpenfation  in  certain  cafes. 

In  England,  in  order  to  procure  a difpenfation,  the 
prefentee  muft  obtain  of  the  bifttop,  in  whofe  diocefe 
the  livings  are,  two  certificates  of  the  values  in  the  king's 
hooks,  and  the  reputed  values  and  diftance  ; one  for  the 
archbiftiop,  and  the  other  for  the  lord-chancellor.  And 
if  the  livings  lie  in  two  dioccfcs,  then  two  certificates 
of  the  fame  kind  are  to  be  obtained  from  each  bifhop. 

He  muft  alfo  fhow  the  archbilhup  his  prefentation  to 
the  fecond  living ; anti  bring  with  him  two  teftiraonials 
from  the  neighbouring  clergy  concerning  bis  behaviour 
and  eonverfation,  one  for  the  arthbifhop  and  the  other 
for  the  lord-chancellor;  and  he  mult  alfo  (how  the  arelu- 
bilkop  his  letters  of  order*,  and  a certificate  of  his  ho- 
6 vilig, 


Digitized  b/Google 


P L U [ 80 

9 Ins  ving  taken  the  degree  of  mailer  of  art?  at  the  lead,  in  one 
Tluurch  uu‘ver^t,C8  this  realm,  under  the  hand  of  the 

a * . rrgiller.  And  if  he  he  not  doftor  or  bachelor  of  divi- 
nity, nor  doctor  nor  bachelor  of  law,  he  is  to  procure  a 
qualification  of  a chaplain,  which  w to  be  duly  regiftered 
in  the  faculty  office,  in  order  to  be  tendered  to  the 
archbilhop,  according  to  the  Ilatute.  And  if  he  hath 
taken  any  of  the  aforefaid  degrees,  which  the  ilatute 
allows  as  qualifications  he  is  to  procure  a certificate 
thereof  as  already  mentioned,  and  to  fhow  the  fame  to 
the  archbiihop  ; after  which  his  difpenfation  is  made 
out  at  the  faculty  office,  where  he  gives  fccurity  accord- 
ing to  the  direction  of  the  canon.  He  mull  then  re- 
pair to  the  lord-chancellor  for  confirmation  under  the 
broad  fcal ; and  he  mufl  apply  to  the  bifhop  of  the  dio- 
ccfc  where  the  living  lies  for  his  admiffion  and  infttui- 
tion.  By  the  irrenl  ftamp  ads  for  every  (kin,  or  pa- 
per, or  parchment,  &c.  on  which  any  difpenfation  to 
bold  two  ecck  fiaflical  dignities  or  benefices,  or  a dig- 
. nity  and  a benefice,  (hall  be  engrofTed  or  written,  there 
(hall  be  paid  a treble  40s.  flamp  duty. 

We  have  alfo  a regulation  in  regard  to  pluralities; 
but  it  is  often  difpenfed  with : for,  by  the  faculty  of 
difpenfation,  apluralift  is  required,  in  that  benefice  from 
which  he  lhall  happen  to  be  mod  abfent,  to  preach  1 3 
fermons  every  year,  and  to  exercife  hofpiulity  for  two 
months  yearly. 

In  Germany  the  pope  grants  difpenfations  for  poffef- 
fujg  a plurality  of  benefices,  on  prctfucc  that  the  cccle- 
fiallical  princes  there  need  large  revenues  to  bear  up 
sigainft.  the  Protcflant  princes.  , 

PLUS,  in  algehra,  a char-after  marked  thus  -f»,  ufed 
for  the  fign  of  addition.  Sec  Algebra,  p.  400,  and 
XfiGATirt  Sint. 

PLUSH,  in  commerce,  8cc.  a kind  of  fluff,  having 
a fort  of  velvet  knap  or  (hag  on  oac  fide,  compofcd  re- 
gularly of  a woof  of  a (ingle  woollen  thread  and  a 
double  warp ; the  one  wool,  of  two  threads  twilled  ; 
the  other  goats  or  camels  hair  ; though  there  are  foipc 
plulhes  entirely  of  worded,  and  others  compofcd  wholly 
of  hair. 

PLUTARCH,  a great  philofopher  and  hiftorian  of 
untiquity,  who  lived  from  the  reign  of  Claudius  to  that 
of  Hadrian,  was  bom  at  Chcronca,  a fmall  city  of  Daeo- 
tia  in  Greece.  Plutarch’s  family  was  ancient  in  Chtero- 
nea:  his  grandfather  Lamprina  was  eminent  for  his  learn- 
ing and  a philofopher  ; and  is  often  mentioned  by  Plu- 
tarch in  his  writings,  as  is  alfo  hi*  father.  Plutarch 
was  initiated  early  in  Hudy,  to  which  he  was  naturally 
inclined  ; and  was  placed  under  the  care  of  Amsnonius, 
an  Egyptian,  who,  having  taught  philofophy  with  great 
reputation  at  Alexandria,  from  thence  travelled  into 
Greece,  and  fettled  at  Athens.  Under  thiB  maRer  he 
made  great  advances  in  knowledge;  and  like  a thorough 
philofopher,  more  apt  to  regard  thi.igs  than  words,  be 
purfued  this  knowledge  to  the  ncglcft  of  language*. 
The  Roman  langjage  at  that  tune  was  not  only  the 
language  of  Rome,  but  of  Greece  alfo  : and  much  more 
ufed  there  than  the  French  is  now  in  England.  Yet 
be  was  fo  far  from  regarding  it  then,  that,  a',  we  learn 
from  himfelf,  he  became  not  eonvrrfant  in  it  till  the 
dcclcnfion  of  his  life : and,  though  he  is  fuppoftd  to 
have  reiided  in  Rome  near  40  years  at  differ- 'it  times, 
yet  lie  never  ieems  to  have  acquired  a competent  (kill 
it.  it.  But  this  was  r.ot  the  word  ; .he  did  not  culti- 
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vate  hi*  mother-tongue  with  any  great  extftneii ; and 
hence  that  harfhnels,  inequality,  and  obfeurity  in  his 
ftyle,  which  has  fo  frequently  and  fo  judly  been  com- 
plained of. 

After  hr  was  principled  and  grounded  by  Ammonius, 
having  an  infatiable  third  for  knowledge,  he  refolvcd  to 
travel  Egypt  was  at  that  time,  as  formerly  it  had 
been,  famous  for  learning;  and  probably  the  my  fieri  ouf- 
nefs  of  their  doftrine  might  tempt  him,  as  it  had  tempt- 
ed Pythagoras  and  others,  to  go  and  converie  with  the 
priefthood  of  that  country.  This  appears  to  have  been 
particularly  his  bufincfs,  by  his  trcatife  Of  Ifit  anti  Oft- 
rig  : in  which  he  (hows  himfelf  vorfed  in  the  ancient 
theology  and  philofophy  of  the  wife  men.  From  E- 
gypt  he  returned  into  Greece  ; and  viiiting  in  his  way 
all  the  academies  and  fchooU  of  the  philosophers,  ga- 
thered from  them  many  of  thofc  obferv  ations  with  which 
he  has  abundantly  enriched  poftcrity.  He  docs  not 
feem  to  have  been  attached  to  any  particular  {eft,  but 
culled  from  each  of  them  whatever  he  thought  excel- 
lent and  worthy  to  be  regarded.  He  could  not  bear 
the  paradoxes  of  the  Stoics,  but  yet  was  more  averfe 
from  tbc  impiety  of  the  Epicureans  : in  many  things 
he  followed  Ariflotlc  ; but  hts  favourites  were  Socrates 
and  Plato,  wbofc  memory  he  revered  fo  highly,  that  he 
annually  celebrated  their  birth-days  with  much  foh-mm- 
ty.  Betides  this,  he  applied  himfelf  with  extreme  di- 
ligence to  colleft  not  only  all  books  that  were  excellent 
in  their  kind,  but  alio  all  the  favingt  and  obfervations 
of  wife  men  which  he  had  heard  in  conversation  or  had 
received  from  others  by  tradition  ; and  likewife  to  con* 
fuk  the  records  and  public  inilnunents  preferred  in 
cities  which  he  had  vifited  in  his  travels.  He  took  a 
particular  journey  to  Sparta,  to  fearch  the  archives  of 
that  famous  commonwealth,  to  underftand  thoroughly 
the  model  of  their  ancient  government,  the  hiflory  of 
their  lcgifiatonq  their  kings,  and  their  ephori ; and  di- 
gelled  all  their  memorable  deeds  and  fayings  with  much 
care.  He  took  the  fame  methods  with  regard  to  mauy 
other  commonwealths;  and  thus  was  enabled  to  leave 
us  in  his  works  fuck  a rich  cabinet  of  obfervation  upon 
men  and  manners,  as,  in  the  opinion  of  Montaigne  and 
Baylc,  have  rendered  him  the  mod  valuable  author  of 
antiquity. 

The  circumftances  of  Plutarch’s  life  arc  not  known, 
and  therefore  cannot  be  related  with  any  exaftnefs.  Ac- 
cording to  the  learned  Fabricius,  he  was  bom  under 
Claudius,  50  years  after  the  Cliridian  era.  He  was 
married  to  a mod  amiable  woman  of  his  own  native 
town,  whofe  name,  according  to  the  probable  conjec- 
ture of  Rualdus,  was  Timoxena,  and  to  whofe  fettle  and 
virtue  he  has  borne  the  mod  affeftionate  tell  in  tony  in 
his  moral  works.  He  had  feveral  children,  and  among 
them  two  fons  ; one  called  Plutarch  after  himfelf,  the 
other  Lamfrioj  in  memory  of  his  grandfather.  Lam- 
pria*  was  he,  of  all  his  children,  who  feems  to  have  in- 
herited his  father’s  philofophy  ; and  to  him  we  owe  the 
table  or  catalogue  of  Plutarch’s  writings,  and  perhaps 
alfo  his  apophthegms.  He  had  a nephew,  Sextus  Chsc- 
roncas,  who  taught  the  learned  emperor  Marcus  Aure- 
lius the  Greek  tongue,  and  was  much  honoured  by  him. 
Some  think,  that  the  critic  Longinus  was  of  his  family } 
and  Apulcius,  in  the  fil'd  book  of  his  Mctamorphofcs, 
affirms  himfelf  to  he  defeended  from  him. 

On  .what  ©ccatioo,  and  at  what  time  of  hi*  life,  be 

went 
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Tluur.li  went  to  Rome,  how  long  he  lived  there,  ind 
v finally  returned  to  his  own  country,  are  all  uncertain. 

It  is  probable,  that  the  fame  of  him  went  thither  before 
him,  not  only  becaufc  he  had  published  fevcral  of  kin 
works,  but  becaufc  immediately  upon  his  arrival,  as 
there  is  reidon  to  believe,  he  had  a great  refort  of  the 
Roman  nobilitv  to  hear  him : for  he  tells  o*  himfclf. 
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hen  he  for  the  cnpioufntf*  of  his  fine  fenfe  and  learning,  for 
his  integrity,  and  for  a certain  air  of  goodnefs  wfyich 
appears  in  all  he  wrote.  His  bufinefa  was  not  to  pleafe 
the  tar,  hut  to  inftruft  and  charm  the  mind ; and  in 
this  none  ever  went  beyond  him.  Of  his  moral  wri* 
tings  it  i*  tu  be  regretted  thnt  we  have  no  elegant  Eng- 
lilli  tnuittation.  Even- hi*  Lives- were  chiefly  known 


journeys  with  Sollies  Scnecio,  a great  and  worthy  man, 
who  had  been  four  times  conful,  and  to  whom  Plutarch 
has  dedicate*!  many  of  his  live**  llut  the  great  induce- 
ment which  carried  him  Ml  to  Rome,  was  undoubt- 
edly that  which  had  carried  him  into  fo  many  other 
parts  of  the  world ; namely,  to  make  obfcrv.it  ions  upon 


men  and  manners,  and  to  collect  materials  for  writing  Proferpine,  whom  he  Caw  gathering  flowers  with  her 
the  lives  of  the  Roman  worthies,  in  th?  fame  manner  as  companions  in  the  valley  of  Enna,  m ar  mount  iEtna; 

when,  forcing  her  into  his  chariot,  he  drove  her  to  the 


he  had  already  written  thole  of  the  Grecian  : and  ac- 
cordingly he  not  only  conceded  with  all  the  living,  hut 
fra  rebec!  the  records  of  the  Capitol,  and  of  all  the  libra- 
ries. Not  but,  as  wc  learn  from  Suidas  he  was  intrud- 
ed alfo  with  the  management  of  public  affairs  in  the 
empire,  during  hi*  rcfidcncc  in  the  metropolis.  **  Plu- 
tarch (fays  he)  lived  in  the  time  of  Trajan,  who  be- 
llowed ou  him  the  confular  ornament*,  and  alio  ran  fed 


an  edict  to  be  patted,  that  the  magistrates  or  officers  of  fignify  that  he  had  the  keys  of  death.  Homer  obferves, 
Illyria  Ihould  do  nothing  in  that  province  without  his 
knowledge  and  approbation.’* 

When  and  how  he  was  made  known  to  Trajan  is 
likewik  uncertain  : but  it  is  generally  fnppofed  that 
Trajan,  a private  man  when  Piutatch  firft  cartic  to 
Ruine,  wns,  among  other  nobility,  one  of  his  auditors. 


that  his  helmet  had  the  quality  of- rendering  the  wearer 
invifible,  and  that  Minerva  borrowed  it  in  order  to  be 
concealed  from  Mars  when  (he  fought  againft  the  Tn»- 
jans.  Pluto  was  greatly  revered  both  by -the  Greeks 
and  Romans,  who  trrftcd  temple.i  and  altars  to  him. 
To  this  god  facrificrs  were  offered  in  tlie  night,  and  it 


It  is  alk>  fuppofcd,  that  this  wife  emperor  made  ttfe  of  was  not  lawfid  to  offer  them  by  day. 
him  in  his  councils;  at  kdl,  much  of  the  happinefs  of  FLUTUS,  in  Pagan  wortttip,  the  god  of  riches  is 
his  reign  has  been  imputed  to  Plutarch.  Fabricius  af-  frequently  confounded  with  Piuto.  He  was  represented 
ferts  that  he  was  Trajan’s  preceptor,  and  that  he  wag  as  appearing  lame  when  he  approached,  and  with  wings 
raifed  to  the  confular  dignity  by  him,  and  made  procu-  at  his  depart  tire ; to  fhow  the  difficulty  of  amalfing 
rotor  of  Greece  in  his  old  age  by  the  emperor  Adrian,  wealth,  and  the  uncertainty  of  its  enjoyment.  He  was 
We  arc  equally  at  a lofs  concerning  the  time  of  his  alfo  frequently  represented  blind,  to  fhow  that  he  often 
abode  in  the  imperial  city;  which,  however,  at  different  bellow ed  his  favours  on  the  moll  unworthv,  and  left  in 
times,  ia  not  imagined  to  fall  much  fhort  of  40  years,  norefTuy  thofe  who  had  the  greatefl  merit. 

The  dvfire  of  vinting  hi*  native  country,  fo  natural  to  PLUVJALIS.  See  Charadrius,  n°  7. 

all  men,  and  ci’pocially  when  growing  old,  prevailed  PLUVIUS,  a fumame  of  Jupiter.  He  was  invoked 

with  him  at  length  to  leave  Italy:  and  at  his  return  lie  by  that  name  among  the  Roman*  whenever  the  earth 
was  uxumunouily  chofen  archon  or  chief  magistrate  of  was  parched  up  bv  continual  heat,  and  was  in  want  of 
Clrarnnca,  and  not  Iqng  after  admitted  into  the  ntim-  rcfreihing  rains.  He  had  an  altar  in  the  temple  on  the 
berof  the  Delphic  Apollo’s  priefta.  Wc  have  no  par-  capitol. 

ticulur  account  of  his  death,  either  as  to  the  manner  of  PLYERS,  in  fortification,  denote  a kind  of  balance 
it  or  the  year  ; only  it  is  evident  that  he  lived,  and  ufed  in  raffing  or  letting  down  a drawibridgr.  They 
continued  hi*  ttudie*,  to  a good  old  age.  The  moft  confiil  of  two  timber  levers,  twice  as  long  as  the  bridge 
probable  conjecture  is  that  of  Fubricius,  who  fays  he  they  lift,  joined  together  by  other  timbers  framed  in  the 
died  in  the  fifth  year  of  Adrian  at  the  age  of  70.  form  of  a St  Andrew1*  crofs  to  counterpoife  them, 

Hi|  work*  liavc  been  divided,  and  they  admit  of  a They  are  fupportrd  by  two  upright  jambs,  on  which 
pretty  equal  divifion,  into  Lives  and  Morals:  the  for-  they  fwing ; and  the  bridge  is  raifed  or  let  down  bv 
rocr  of  which,  in  hi*  own  eftinutioo,  were  to  be  prefer-  means  of  chains  joining  the  ends  of  the  plyers  and 
red  as  more  noble  than  the  latter.  His  ttyle,  as  wc  bridge. 

have  already  obferved,  has  been  excepted  to  with  fome  PLYING,  in  the  fea  language,  the  aft  of  making, 
reafon : he  lias  alfo  been  crilicifcd  for  force  miftakes  in  or  endeavouring  to  make,  a progrefs  againft  the  diret* 
Roman  antiquities,  and  for  a little  partiality  to  the  tion  of  the  wind.  Hence  a fhip  that  advances  well  * 


Greeks.  On  the  other  hand,  he  has  been  juftly  praiftd  her  courfe  in  this  manner  of  failing,  is  find  to  be  a good 
XV.  Part  I.  Sf*  L plycr. 


that  he  was  fo  taken  up  in  giving  lefturc*  of  philofophy  to  the  Englilh  reader  by  a motley  and  miftrrable  verfion, 
to  the  gnat  men  of  Rome,  that  he  had  not  time  to  till  a new  oae  executed  with  fidelity  and  fpirit  was  pre- 
make  himfclf  matter  of  the  Latin  tongue,  which  is  one  feuttd  to  the  public  by  the  Langhornes  in  1770.  On 
of  the  firft  things  that  would  naturally  have  engaged  the  whole,  it  is  to  be  wifhed  that  this  moft  amiable  mo- 
lds attention.  It  appears  that  he  was  fevcral  time*  at  ralift  and  biographer  had  added  a life  of  himfclf  to  thofe 
Rome  ; and  perhaps  one  motive  to  hi*  inhabiting  there  which  he  has  given  to  the  world  of  others,  as  the  par- 
1 tlie  intimacy  he  had  contrafted  in  fome  of  theft?  ticulars  which  other  writer*  have  prefetved  of  hi*  per- 


fonol  hiflory  are  very  doubtful  and  imperfeft. 

PLUTO,  In  Pagan  worfliip,  the  king  of  the  infer- 
nal regions,  was  the  fon  of  Saturn  and  Ops,  and  the 
brother  of  Jupiter  and  Neptune.  This  deity  finding 
himfclf  childlel*  and  unmarried,  mounted  hi*  chariot  to 
viftt  the  world  ; and  arriving  in  Sicily,  fell  in  love  with 


river  Chemarus,  through  whith  he  opened  himfclf  a 
paffage  back  tu  the  realm*  of  night.  See  Crass  and 
Pros  kr  imke. 

Pluto  is  ufually  re  prefer  ted  in  an  riiony  chariot  drawn 
by  four  black  horft* ; fometimw  holding  a feeptre,  to 
denote  hi*  power;  at  others,  a wand,  with  which  he 
drives  away  the  ghofts ; and  at  other*,  fome  keys,  to 
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ptycr.  See  liic  articles  Beating,  PirCHiKO,  and  C<  good  bdk,  valued  nt  500 1.  to  Charlcs-Clmreh}  fo  P'ym*'»th, 
Tack img.  called  from  our  Icing*  in  whole  reigns  it  was  begun  and  Wynterm.^ 

PLYMOUTH,  a town,  of  Dcvonlhire,  in  England,  fiuiftied.  In  the  entrance  of  the  bay  lies  the  famous  " 

about  215  miles  from  London,  {lands  between  the  riven  Edyftone-rock,  which  is  covered  at  high-w  ater,  and  on 
Plym  and  Tamar,  jolt  before  they  fall  into  the  britith  which  the  ingenious  Mr  Winilanlcy  built  a light-houfe, 

Channel.  From  a mere  Sfhing  village  it  has  become  that  was  blown  down  in  the  terrible  hurricane  of  Nov, 
one  of  the  largeft  towns  in  the  county  ; and  is  one  of  27th  1703,  and  liimfclf,  with  other*  that  were  with 
the  chief  magazines  in  the  kingdom,  on  account  of  its  him  in  it,  never  more  heard  of.  However,  another  was 
port,  which  is  one  of  the  fafeft  in  England,  and  which  ereded  in  the  room  of  it,  by  the  corporation  of  the 
is  fo  large  as  to  be  able  to  contain  icoo  fail.  It  is  de-  Trinity-houfe,  in  purfuance  of  21  u aft  of  the  5th  of 
fended  l-y  feveral  different  forts,  mounting  altogether  Queen  Anne,  which  was  drftroytd  by  an  accidental  fire 
nearly  30c  guns;  of  which  the  chief  is  the  Royal  Citn-  Dec.  4th  1755,  but  rchuilt  in  1 759;  which  alfo  was 
del,  erected  in  the  reign  of  Charles  II.  oppofitc  to  St  burnt  down,  and  rebuilt  in  the  year  1770.  In  the 
Nicholas  liland,  which  is  within  the  circuit  of  its  walls,  reign  of  Edward  III.  the  French  landed,  and  burnt 
and  contains  a large  ftorc-boufe  and  live  regular  baf-  part  of  the  town,  but  were  foot)  rcpulfed  by  Hugh 


tions.  In  time  of  war  the  outward-bound  convoys  gene- 
rally rendezvous  at  Plymouth,  and  liomeward-bound 
(hips  generally  pul  in  to  provide  pilots  up  the  Channel. 

It  is  alfo  a great  place  of  refofl  for  men  of  war  that  are 
wind-bound. 

The  m nth  of  the  Tamar  is  called  Hwt-Ooxr,  and 
that  of  Plym  Catwater,  which  arc  both  commanded  by 
the  caftle  on  St  Nicholas  I (land.  About  two  mile*  up 
the  mouth  of  the  Tamar  there  are  four  docks,  two  of 
which  were  built  in  the  reign  of  William  III.  one  wet 
and  the  other  dry,  and  two  which  have  been  built  fmce. 
They  have  every  conveniency  for  building  or  repairing 
{hips,  and  one  of  them  is  hewn  out  of  a mine  of  flatc, 
and  lined  with  Portland  ftone.  This  town  enjoy*  a 
pilchard  fiftery  of  confiderable  importance,  and  carries 
on  an  cxteniW  trade  with  Newfoundland  and  tlie  Straits. 
There  is  a ciiftomhoufe  in  it ; and  though  there  are  two 
churches  (and  befidei  feveral  metting-houfes),  yet  each 
< hurch  has  fo  large  a curt  of  foula,  that  the  parilh  clerks 
were  till  very'  lately  in  deacon’s  orders,  to  enable  them 
to  perform  all  the  occafional  and  other  office*.  The 
icat-rents  are  given  to  the  poor.  The  ledlurers  arc 
chofen  every  three  years  by  the  corporation,  which  was 
ronft’tutcd  by  Henry  VI.  and  cunftfls  of  a mayor,  12 
ddermen,  and  24  common-council  men.  The  mayor 
is  elected  by  a jury  of  ^6  perfons,  chofen  by  four  others, 
two  of  whom  are  appointed  by  the  mayor  and  aldermen, 
and  the  other  two  by  the  common-council.  There  is 
alfo  a recorder,  and  a towni-clcrk,  whofe  place  is  very 
profitable.  The  town  conMs  of  four  di  villons,  which 
were  anciently  governed  by  four  captains,  each  of  whom 
had  three  conftables  under  him.  It  is  well  fupplied 
with  frefh  water,  which  was  brought  from  the  diilance 
of  (even  miles,  by  Sir  Francis  Drake  a native  of  the 
town.  The  toll  of  the  markets,  and  of  the  cotton, 
yarn,  kc.  with  the  profit  of  the  mill,  which  is  very 
ronfidcrable,  belongs  to  the  corporation,  as  do  the  re- 
venues of  the  (Hambies,  which  are  farmed  out  for  the 
mayor’s  kitchen.  There  is  a charity-Cc  hool  in  Plymouth, 
four  hofpitals,  and  a workboufe,  in  all  which  too  poor 
children  are  clothed,  fed,  and  taught ; and  there  are 
two  print ing-houfes.  To  one  of  the  hofpitals  Colonel 
fory  gave  a charity  for  1 2 poor  widows,  as  he  did  a 
tnacc  worth  1 *0 1.  to  be  carried  before  the  mayor,  and 


Courtenay  earl  of  Devon,  In  the  reign  of  Henry  IV. 
the  French  landed  here  Again,  and  burnt  fioo  lioufcs. 
Between  this  town  and  the  fea  is  a hill  called  the  Haw » 
which  has  a delightful  plain  on  the  top,  having  a pica- 
fant  profpeel  all  round  it,  and  a good  landmark  for  the 
ufe  of  mariners.  The  lill  of  parliament-men  for  this 
borough,  formerly  divided  into  two  parts,  by  the  names 
of  Sutton- Valtort  and  Sutton-Prior,  commence*  the  26th 
of  Edward  I.  and  continues  to  the  14th  of  Edward  III. 
after  which  we  find  no  return  made  for  it  till  the  20th 
of  Henry  VI.  when  the  privilege  was  renewed.  On  the 
llaw  is  a fori,  which  at  once  awes  the  town  and  defends 
the  harbour.  Here  is  a ferry  over  the  Tamar,  called 
Crum  well  or  Crimble  Paffagc,  the  weft  fide  of  which  is 
called  Wcftone- Houle,  and  is  in  Dcvonfhire,  though 
moil  of  the  parifh  wherein  it  (lands  is  in  Cornwall.  In 
April  1759  the  parliament  granted  25,1591.  for  the 
better  fortifying  the  town  and  dock  of  Plymouth ; 
which  was  vifited  by  George  III.  with  the  Queen,  &c. 
in  Augutt  1789.  N.  Lat.  50.  26.  W.  Long.  4.  15. 

Plymouth,  in  New  England,  a fea-port  town,  and 
capital  of  the  county  of  the  fame  name,  in  the  province 
of  Maffachufets  Bay,  in  North  America.  It  is  remark- 
able for  having  been  the  firft  fettk-ment  in  New  Eng- 
land, and  for  having  had  the  firft  place  of  w'orihip.  It 
is  feated  at  the  fouth  end  of  Plymouth  Bay.  W.  Long. 
70.  10.  N.  Lat.  41.  58. 

PLYNTERIA,  a Grecian  ftftival  in  honour  of 
Aglauros,  or  rather  of  Minerva,  who  received  from  the 
daughter  of  Cecrops  the  name  of  Aglauro*.  The  word, 
is  derived  from  /roArr,  bccaule  during  the  fulcm- 

iuty  they  undreffed  the  ftatue  of  the  goddefs  and  wafhed 
it.  The  day  on  which  it  was  obferved  was  looked  up* 
on  as  unfortunate  and  inaufpicious ; and  therefore  no . 
perfon  was  permitted  to  appear  in  the  temples,  as  they 
were  purpofcly  furroundrd  with  ropes.  The  arrival  of 
Akibiades  in  Athens  that  day  was  thought  very  unfor- 
tunate, but  the  fucccfs  that  ever  after  attended  him 
proved  it  to  be  otherwife.  It  was  cuftoraary  at  tbia 
feftival  to  bear  in  proceffion  a dufter  of  figs  ; which  in- 
timated the  progrefii  of  civilization  among  the  firft  in- 
habitants of  the  earth,  as  figs  fenred  them,  for  food  afteT. 
they  had  found  a dillike  for  acorns. 
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Fdioitlen  r I HIS  term  is  rcftri&ed,  in  the  prefent  habits  of 
if  the  term.  X our  language,  to  that  part  of  natural  philofophy 
which  treats  of  the  mechanical  properties  of  clallic 
fluids.  The  word,  in  its  origin.il  meaning,  exprefles  a 
quality  of  air,  or  more  properly  of  breath.  Under  the 
article  Physics  we  observed,  that  in  a great  number 
of  languages  the  term  ufed  to  exprefs  breath  was  alfo 
one  of  the  terms  ufed  to  exprefs  the  animating  principle, 
nay,  tire  intellectual  fub  fiance,  the  foul.  It  has  been 
perhaps  owing  to  fome  attention  to  this  chance  of  con- 
fufton  that  our  philofophere  have  appropriated  the  term 
Pneumatics  to  the  fcicnce  of  the  mechanical  proper- 
ties of  air,  ami  Pn  fumatolocy  to  the  fcicnce  of  the 
tntdk&ual  phenomena  confequent  on  the  operations  or 
a affections  of  our  thinking  principle. 

Extent  rf  We  have  extended  (on  the  authority  of  prefent  cuf- 
ihe  fcicnce  torn)  the  term  Pneumatics  to  the  ftudy  of  the  me- 
chanical properties  of  all  elaflic  or  fcnfibly  comprefliblc 
fluids,  that  is,  of  fluids  whofe  clafticity  and  comprcfii- 
bility  become  an  intcrefting  object  of  our  attention  ; as 
the  term  Hvdxostatics  js  applied  to  the  ftudy  of  the 
mechanical  properties  of  fuch  bodies  as  interdl  us  by 
their  fluidity  or  liquidity  only,  or  whofe  clafticity  and 
comprefiibihty  are  not  familiar  or  interesting,  though 
not  lefs  real  or  general  than  in  the  cafe  of  air  and  all 
vapours. 

No  precifc  We  may  be  indulged  in  the  obfervation  by  the  bye, 
limit  to  the  that  there  is  no  prccife  limit  to  the  different  clxffes  of 
different  natural  bodies  with  refpcA  to  their  mechanical  pro  per - 
f**f**0^  ties.  There  is  no  fuch  thing  as  a body  pcrftAly 
'C<*  hard,  perfe&ly  foft,  perfectly  ehllic,  or  perfectly  in- 
comprcffible.  All  bodies  have  fome  degree  of  clafti- 
etity  intermixed  with  fome  degree  of  duAility.  Wa- 
ter, mercury,  oil,  arc  comprefliblc  ; but  their  oumprrfll- 
bility  need  not  be  attended  to  in  order  perfectly  to  un- 
derft.ind  the  phenomena  confequent  on  their  materiality, 
fluidity,  and  gravity.  But  if  we  neglcd  the  comprefli- 
bility  of  air,  we  remain  ignorant  of  the  caufc  and  nature 
of  its  moft  interfiling*  phenomena,  and  but  imperfectly 
infoimcd  with  refpeft  to  thofe  in  which  its  clafticity  has 
no  (hare ; and  it  is  convenient  to  attend  to  this  diftinc- 
lion  in  our  rcfcorchcs,  in  order  to  undcrltand  thofe 
phenomena  which  depend  folely  or  chiefly  on  comprtf- 
fibility  and  clafticity.  lilts  obfervation  ri  important ; 
far  here  clafticity  appears  in  its  moil  Ample  form,  unac- 
companied with  any  other  mechanical  affection  of  matter 
(if  we  except  gravity),  and  lies  moft  open  to  our  obfer- 
vation, whether  employed  for  inveftigating  the  nature 
of  this  very  property  of  bodies,  or  for  explaining  its  mode 
of  action.  We  Ihall  even  find  that  the  conftilution  of 
an  avowedly  claftic  fluid,  whofe  compreflibility  is  fo 
very  fenfiblc,  will  give  us  the  dill  inct  eft  notions  of  flui- 
dity in  general,  and  enable  us  to  undorftand  its  ebarae - 
trrifiu  af'frar,m{frJ  by  which  it  is  diftinguifhed  from  fo- 
lidtty,  namely,  the  tquablt  diftribution  of  preffure  thro* 
all  its  parts  in  every  direction,  and  the  horirontality 
which  its  (urfiice  affumes  by  the  action  of  gravity : phe- 
nomena which  have  been  aflumed  as  equivalent  to  the 
definition  of  a perfect  fluid,  and  from  which  all  the  laws 
of  hydrollatics  and  hydraulics  have  beta  derived.  And 
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thefe  laws  have  been  applied  to  the  explanation  of  tlie 
phenomena  around  us;  and  water,  mercury*,  oil,  &c. 
have  been  denominated  fluid  only  becaufe  their  appeal  , 
ances  h*ave  been  found  to  tally  exactly  with  thefe  confe- 
qucnces  of  this  definition,  while  the  definition  itfelf  re- 
mains in  the  form  of  an  aflnmption,  unfupported  by  any 
other  proof  of  its  obtaining  in  nature.  A real  mecha- 
nical philofopher  will  therefore  attach  himfclf  with  great 
eagemefs  to  this  property,  and  confider  it  as  an  intro- 
duction to  much  natnral  fcicnce.  ^ 

Of  all  the  fcnfibly  comprefliblc  fluids  air  is  the  moft.  Air  the 
familiar,  was  the  firft  ftudied,  and  the  moft  minutely 
examined.  It  has  therefore  been  generally  taken  as  thCpf^^’ 
example  of  their  mechanical  properties,  while  thofe  me-  fluid, 
clianical  properties  which  are  peculiar  to  any  of  them, 
and  therefore  chara&eriftic,  have  ufually  been  treated 
as  an  appendix  to  the  general  fciencc  of  pneumatic  r. 

No  objection  occurs  to  us  againft  this  method,  which 
will  therefore  be  adopted  in  treating  this  article.  j 

But  although  the  mechanical  properties  are  the  pro- Different 
per  fubje&s  of  our  confideration,  it  will  be  impoiuble  propertka 
to  avoid  confidering  occafionally  properties  which  arc *** 
more  of  a chemical  nature  ; becaufc  they  occafion  fuch 
modifications  of  the  mechanical  properties  as  would  fre- 
quently be  unintelligible  without  confidering  them  in 
conjunction  with  the  other ; and,  on  the  other  hand, 
the  mechanical  properties  produce  fuch  modifications  of 
the  properties  merely  chemical,  and  of  very  interdling 
phenomena  confequent  on  them,  that  thefe  would  often 
pal’s  unexplained  unlcfs  wc  give  an  account  of  them  in 
this  place.  • , . 6 

By  mrtbanica/  prnpertifi  we  would  be  underftood  to  Mechanical 
mean  fuch  as  produce,  or  are  connected  with,  fenfible 
clumges  of  motion,  and  which  indicate  the  prefence  and 
agency  of  moving  or  mechanical  powers.  They  are 
therefore  the  fubject  of  mathematical  difeuflion  ; admit- 
ting of  meafure,  number,  and  direction,  notions  purely 
mathematical. 

We  (hall  therefore  begin  with  the  confide  ration  of 

# 7 

It  is  by  no  means  an  idle  queftion,  **  IV bat  it  tbit  What  is 
air  of  which  fo  much  is  faid  and  written  ?**  We  fccx,fl 
nothing,  we  fed  nothing.  We  find  ourfdves  at  liberty 
to  move  about  in  any  direction  without  any  let  or  hin- 
derance.  Whence,  then,  the  affertion,  that  we  arc  fur- 
rounded  with  a mutter  called  air?  A few  very  Ample 
cbfervations  and  experiments  will  fhow  us  that  this  afftr- 
tion  is  well  founded.  . $ 

Wc  are  accuftomed  to  fay,  that  a reffel  is  empty  Proofs 
when  we  have  poured  out  of  it  the  water  which'  it  con-lkat  *l  *■ 
taiued.  Take  a cylindrical  glafs  jar  (fig.  i.);  having 
a fina!l  bole  in  its  bottom  ; and  having  flopped  this  hole,  CCCXOX 
fill  the  jar  with  water,  and  then  pour  out  the  water, 
leaving  the  glafs  empty,  in  the  common  acceptation  of 
the  word.  Now,  throw  a bit  of  cork,  or  any  fight 
body,  on  the  furface  of  water  in  a eiftem : cover  this 
with  the  glafs  jar  held  in  the  hand  with  its  bottom  up- 
wards, and  move  it  downwards,  keeping  it  all  the  while 
in  an  upright  politico.  The  cork  will  continue  to  fto:it 
on  the  fui  face  of  the  water  in  the  iafidc  of  the  glafs, 

1*  2 and 
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ana  will  mod  diftin&Iy  (how  whereabouts  that  furface 
i$.  It  will  thus  be  feen,  that  the  water  within  the 
glafa  has  in  furface  confidently  lower  than  that  of  the 
furroujiding  water  ; and  however  deep  we  immerge  the 
glafs,  we  (hull  find  that  the  water  will  never  rife  in  the 
irdide  of  it  fo  as  to  fill  it.  If  plunged  to  the  depth  of 
32  feet,  the  water  will  only  half  fill  it ; and  yet  the 
acknowledged  laws  of  hydroftatics  tell  us,  that  the  wa- 
ter would  fill  the  glafs  if  there  were  nothing  to  hinder 
it.  There  is  therefore  lometliing  already  within  the. 
glafs  which  prevents  the  water  from  getting  into  it; 
man  [felling  in  this  manner  the  molt  diftin&ivc  property 
of  matter,  viz.  the,  hindering  other  matter  from  occu- 
pying the  fame  place  at  the  lame  time. 
lYffriTeJ  of  While  things  arc  in  this  condition,  pull  the  Hopper 
impulftvc  out  of  the  hole  in  the  bottom  of  the  j •»•,  and  the  water 
htfte,  will  inftantly  rife  in  the  in  fide  of  the  jar,  and  (land  at 
an  equal  height  within  and  without.  This  is  juftly 
aferibed  to  the  cfcape  through  the  hole  of  the  m uter 
which  formerly  obilru&ed  the  entry  of  the  water : for  if 
the  hand  be  held  before  the  hole,  a puff  will  be  dtilinelly 
felt,  or  a feather  held  there  will  be  blown  aGde  ; indi- 
cating in, this  manner  that  what  prevented  the  entry  of 
the  water,  and  now  cfcapc*,  pofleffts  another  charader- 
itlic  property  of  matter,  tmfiulfive  force.  The  materi- 
ality is  concluded  from  this  appearance  in  the  fame 
manner  that  the  materiality  of  water  is  concluded  from 
the  irnpulle  of  a jet  from  a pipe-  We  ulfo  fee  the  mo- 
bility of  the  formerly  pent  up,  and  now  liberated,  fub- 
ffance,  in  conference  of  external  preffurc,  viz.  the 
TO  preffurc  fcf  the  furrounding  water, 

torenrnv  Alfo,  if  ws  take  a fmooth  cylindrical  tube,  (hut  at 
bility,  one  end,  and  fit  a plug  or  cork  to  its  open  end,  fo  as 
to  Hide  along  it,  but  fo  tightly  as  to  prevent  all  paffage 
by  its  (idea ; and  if  the  plug  be  well  foaked  in  grcale, 
wt  (hall  find  that  no  force  whatever  can  pufh  it  to  the 
' bottom  of  the  tube.  There  is  therefore  Jomehing  with- 
in the  tube  preventing  by  its  impenetrability  the  entry 
of  the  plug,  and  therefore  poilelluig  this  charadlcxillic 
t,  of  matter. 

Zlillkity,  la  like  manner,  if,  after  having  opened  a pair  of 
common  bellows,  we  (hut  up  the  nozzle  and  valve  hole, 
and  try  to  bring  the  boards  together,  we  find  it  im- 
poffiblc.  There  is  fomething  included  which  prevents 
this,  in  the  fame  manner  as  if  the  bellows  were  filled 
with  wool ; but  on  opening  the  nozzle  we  can  cafily 
(hut  them,  viz.  by  expelling  this  fomething  ; and  if 
the  compreflion  is  forcible,  the  fomething  wiil  iffuc  with 
cotifidcrablc  force,  and  very  fcafibly  impel  any  thing  in 
tl  v its  way. 

Inert.*,  and  It  is  not  accurate  to  fay,  that  we  move  about  wiih- 
fcobiiifjr.  out  any  ohJlrudion  ; for  we  find,  that  if  we  endeavour 
to  move  a large  fan  with  rapidity,  a very  fenfibte  hin- 
dc ranee  is  perceived,  and  that  a very  fallible  force  mud 
be  exerted  ; and  a fenfiblc  wind  is  produced,  which  will 
agitate  the  neighbouring  bodies.  It  is  therefore  judly 
Concluded  that  the  motion  is  poflible  only  in  conse- 
quence of  having  drivcu  this  ohtlruCting  fubftance  out 
of  the  way  ; and  that  this  unpenetrable,  refilling, 
moveable,  impelling  fubftance,  is  matter.  We  perceive 
the  perfeve ranee  o!  tins  matter  in  its  Hate  of  reft  when 
we  wave  a fan,  in  the  fame  manner  that  we  perceive 
the  irutiii  of  water  when  we  move  a paddle  through  it. 
The  effc&s  of  wind  in  impelling  our  (hips  and  nulls,  in 
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tearing  up  trees,  and  overturning  buildings,  are  equal 
indications  of  its  perfcvcrancc  in  a (late  of  motion. 

To  this  matter,  when  at  reft,  we  give  the  name  Air  ; 
and  when  it  is  in  motion  we  call  it  Wind.  • . 

Air,  therefore,  is  a material  fluid:  a fluid,  bccaufctt  i«  thcre“ 
its  parts  arc  eafily  moved,  and  yield  to  the  fmalleft  in-^re  a mu- 
equality  of  preffurc.  f *«rial 

Air  poffdTcs  fome  others  of  the  very  general,  though  j.  14  >n j 
not  cflential,  properties  of  matter.  It  is  heavy.  This 
appears  from  the  following  fa<FU. 

1 . It  always  accompanies  this  globe  in  its  orbit  round 
the  fun,  furrounding  it  to  a certain  diftance,  under  the 
name  of  the  At  most  here,  which  indicates  the  being 
connected  with  the  earth  by  its  general  force  of  gravity. 

It  is  chiefly  in  coufcquencc  of  tlus  that  it  is  continually 
moving  round  the  earth  from  call  to  weft  ; forming  what 
is  called  the  trade-wind,  to  be  more  particularly  confi- 
derccl  afterwards.  All  that  is  to  be  obferved  on  this 
fubjeft  at  prefent  is,  tint,  in  confequencc  of  the  dif- 
turbing  force  of  the  fun  and  moon,  there  is  an  accumu- 
lation of  the  air  of  the  atinofpkere,  in  the  lame  mariner 
as  of  the  waters  of  the  ocean,  in  thofc  parts  of  the 
globe  which  have  the  moon  near  their  zenith  or  nadir : 
and  as  this  happens  fucccffivcly,  going  from  the  eaft  to 
the  weft  (by  the  rotation  of  the  earth  round  its  axis  iu 
the  oppofitc  direction),  the  accumulated  air  muft  gra- 
dually flow  along  to  form  the  elevation.  This  is  chiefly 
to  be  obferved  iu  the  torrid  zone;  and  the  generality 
and  regularity  of  this  motion  arc  greatly  difturbed  by 
the  changes  which  are  continually  taking  place  indiffer- 
ent parts  of  the  utmofphcrc  from  caufcs  which  are  not 
mechanical.  f ^ 

2.  It  is  in  like  manner  owing  to  the  gravity  of  thcSapimrr# 
air  that  it  fupporU  the  clouds  and  vapours  which  we  cs»uUs» 
fee  conftantly  floating  in  it.  We  have  even  feen  bodies 

of  no  inconfidcrable  weight  float,  and  even  rife,  in  the 
air.  Suap  bubbles,  and  balloons  filled  with  inflammable 
gas,  rife  and  float  in  the  ferae  manner  as  a cork  rifes  in 
water.  This  phenomenon  proves  the  weight  of  the  air 
in  the  fame  manner  that  the  fwinuning  of  a piece  of 
wood  indicates  the  weight  of  the  water  witich  fup- 
ports  it.  .iff 

3.  But  we  arc  r.ot  left  to  thefe  refined  obfervat  ions  Familiar 
for  the  proof  of  the  air’s  gravity.  We  may  tWnvtPr®r‘^ «( 
familiar  phenomena,  which  would  be  immediate  confc-we,®'bt* 
quenccs  of  the  fuppofition  that  air  is  a heavy  fluid,  and, 

like  other  heavy  fluids,  p relies  on  the  outfides  of  all 
bodies  immerfed  in  or  furrounded  by  it.  Thus,  for 
in  dance,  if  we  (hut  the  nozzle  and  valve  hole  of  a pair 
of  bellows  after  having  Squeezed  the  air  out  of  them, 
we  (hall  find  that  a very  great  force,  even  fome  hundred 
pounds,  is  ncccffary  for  ic parating  the  boards.  They 
are  kept  together  by  the  preffurc  of  the  heavy  air  which 
furrounds  them  in  the  fame  manner  as  if  they  were  im- 
merfed in  water.  In  like  manner,  if  we  ftop  the  end 
of  a fyringe  after  its  pifton  has  been  preffed  down  to  the 
bottom,  and  then  attempt  to  draw  up  the  pifton,  we 
(hall  find  a confulcrablc  force  neccflary,  viz.  about  15 
or  1 6 pounds  for  every  fquarc  inch  of  the  fc&ion  of  the  * 

fyringe.  Exerting  this  force,  we  can  draw  up  the  pifton 
to  the  top,  and  we  can  hold  it  there ; but  the  moment 
we  ccafe  acting,  the  pifton  ru  flics  down  and  ftrikes  the 
bottom.  It  is  called  a fudlion,  a*  we  feel  fomething  as 
it  were  drawing  in  the  pifton  ; but  it  is  really  the  weight 
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•f  the  incumbent  air  prefling  it  in.  And  this  obtains 
•an  every  pofition  of  the  fyringe  { becaufe  the  air  is  a 
fluid,  and  prciTcs  in  every  direction.  Nay,  it  prefles  on 
the  fyringe  as  well  as  on  the  pifton  ; and  if  the  pifton 
be  bung  by  it*  ring  on  a nail,  the  fyringe  require?  foioe 
to  draw  it  down  (juft  as  much  as  to  draw  the  pifton  up ) ; 
and  if  it  be  let  go,  it  will  fpring  up,  unlefs  loaded  with 
at  leaft  i y pounds  for  every  fquAre  inch  of  it*  tranlverfc 
flection  (fee  fig.  2.) 

4.  But  the  moft  diredl  proof  of  the  weight  of  the  air 
is  had  by  weighing  a veflel  empty  of  air,  and  then 
weighing  it  again  when  the  air  has  been  admitted  ; 
•and  this,  as  it  is  the  moft  obvious  cunfequence  of  its 
weight,  has  been  afferted  as  long  ago  as  the  days  of 
Ariftotlc.  He  fays  (*V  iv.  4.),  That  all  bo- 

dies arc  heavy  in  their  place  except  firt : even  air  is 
heavy  ; for  a blown  bladder  1*  heavier  than  when  it  is 
empty.  It  is  fomewhat  furprifing  that  his  followers 
-fhould  have  gone  into  the  oppolite  opinion,  while  pro- 
fe  fling  to  maintain  the  doctrine  of  their  leader.  If  we 
take  a very  large  and  limbeT  bladder,  and  fqoeete  out 
the  air  very  carefully,  and  weigh  it,  and  then  till  it  fill 
the  wrinkles  juft  begin  to  difappear,  and  weigh  it  again, 
we  fhall  find  no  difference  in  the  weight.  But  this  is 


■not  Ariftotle's  meaning  ; becaufe  the  bladder,  confide  r- 
ed  a*  a veflel,  is  equally  full  in  both  cafes,  it*  dimenfions 
being  changed.  We  cannot  take  the  air  out  of  a blad- 
der without  it*  immediately  collapfing.  But  what  would 
be  true  of  a bladder  would  be  equally  true  of  any  veflel. 
Therefore,  take  a round  veflel  A (fig.  3.),  fitted  with 
a ltopcock  B,  and  fyringe  C.  Fill  the  whole  with 
water,  and  prefs  the  pifton  to  the  bottom  of  the  fyringe. 
Then  keeping  the  cock  open,  and  holding  the  veflel 
upright,  with  the  fyringe  undermoft,  draw  dovn  the 
pifton.  The  water  will  follow  it  by  it*  weight,  and 
leave  part  of  the  veflel  empty.  Now  (hut  the  cock, 
and  again  puih  up  the  pifton  to  the  bottom  of  the  fy- 
ringe ; the  water  efuapes  through  the  pifton  valve,  as 
will  be  explained  afterward  : then  opening  the  cock, 
and  again  drawing  down  the  pifton,  more  water  will 
come  out  of  the  vefleL  Repeat  this  operation  till  all 
the  water  have  come  out.  Shut  the  cock,  uuferew  the 
fyringe,  and  weigh  the  veflel  very  accurately.  Now 
©pen  the  cock,  and  admit  the  air,  and  weigh  the  veflel 
again,  it  will  be  found  heavier  than  before,  and  this  ad- 
ditional weight  i*  the  weight  of  the  air  which  fills  it  j 
and  it  will  be  found  to  be  523  grains,  about  an  ounce 
and  a fifth  avotrdnpoife,  for  every  cubic  foe!  that  the 
veflel  contain*.  Now  fince  a cubic  foot  of  water  would 
weigh  1000  ounces,  this  experiment  would  (how  that 
•water  is  about  840  time*  heavier  than  air.  The  moft 
accurate  judgment  of  this  kind  of  which  wc  have  met 
with  an  acceftint  is  that  recorded  by  Sir  George  Shuck- 
bourgh,  which  is  in  the  67th  voL  of  the  Philofophical 
TranfaflionS,  p.  560.  From  this  h follows,  that  when 
the  air  k of  the  temperature  53,  and  the  bsrometer 
ftands  at  29$  inchco,  the  air  is  836  times  lighter  than 
water.  But  the  experiment  is  not  fufccptible  of  fuffi- 
eient  accuracy  for  determining  the  exa£t  weight  of  a 
cubic  foot  of  air.  Its  weight  is  very  final} ; and  the 
teffd  mull  be  ftrong  and  heavy,  fo  as  to  overload  any 
j balance  thtft  is  fufficiently  nice  for  the  experiment. 

The  mod  To  avoid  this  inconvenience,  the  whole  may  be 

convenient  weighed  in  water,  firft  loading  the  veflel  fo  as  to  make 

method  of  it  preponderate  an  ounce  or  two  in  the- waiter.  By  this 

doing  Ua». 
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means  the  balance  will  be  loaded  only  with  this  fmall 
preponderant^.  But  even  in  this  cafe  there  arc  confi- 
derable  fources  of  error,  nrifing  from  changes  in  the 
fpecific  gravity  of  the  water  and  other  cattfcs.  The 
experiment  has  often  been  repeated  with  this  view,  and 
the  air  has  been  found  at  a medium  to  be  about  84© 
times  as  light  as  water,  but  with  great  variations,  as 
may  be  cxpc&ed  from  its  very  heterogeneous  nature,  in 
confequence  of  it*  being  the  inenftruum  of  almoft  every 
fluid,  of  all  vapours,  and  even  of  moll  folid  bodies  ; all 
which  it  holds  in  folution,  forming  a fluid  perfe&ly 
tnuafparent,  and  of  very  different  denfity  according  to 
its  compolition.  It  is  found,  for  inftancc,  that  perfefl- 
fy  pure  air  of  tlic  temperature  of  our  ordinary  i'ummcr 
is  confldmbJy  denfer  than  when  it  ha*  dtfiohed  about 
half  a*  much  water  at>  it  can  hold  in  that  temperature  ; 
and  that  with  this  quantity  of  water  the  difference  of 
denfity  increafes  in  proportion  as  the  m&fs  grows  warmer,  ^ 

for  damp  air  is  more  cxpanfihic  by  heat  than  dry  air. 

We  Ihall  have  occafion  to  conflder  this*  fubjett  again, 
when  we  treat  of  the  connection  oi‘  the  mechanical  pro- 
perties of  air  with  the  lUte  of  the  weather.  Stc 
We  At  h Eit. 

Such  is  the  rrfuh  of  the  experiment  fuggefted  by  Tht*  im. 
Ariftotlc,  evidently  proving  the  weight  of  the  atr;  and  petty  of 
yet,  as  lias  been  oblerved,  the  Peripatetics,  wlio  profefa 
to  follow  the  dsfinltj  of  Ariftotlc,  uniformly  refufed  & ruatetic-*6” 
this  property.  It  was  a nutter  long  debated  among  [hough  ac. 
the  plnlofophers  of  the  hift  century.  The  rcafon  was,Vnow'e 'g- 
that  Arittotle,  with  that  indiltin&ncfi  and  inconfiftency*^  **y  ch«ir 
which  is  obferved  in  all  his  writings  which  relate  tonu^cf* 
matters  of  faft  and  experience,  afilgns  a different  caufe 
to  many  phenomena  which  any  man  led  by  common 
0bfct  v.1t ion  would  aferibe  to  the  weight  of  the  air.  OF 
this  kind  is  the  life  of  water  in  pumps  and  fvplionB, 
which  alt  the  Peripatetic*  had  for  ages  aferibed  to  fotne- 
thing  which  they  called  nature' i <ilh<'rrence  of  a void. 

Ariftotlc  had  aflerted  (for  rcafons  not  our  bufincfii  to 
adduce  at  prefent),  that  all  nature  was  full  of  being, 
and  that  nature  abhorred  a void.  He  adduces  many 
faAa,  in  which  it  appears,  that  if  not  absolutely  impol- 
fible,  it  i*  very  difficult,  and  requires  great  force,  to 
produce  a fpacc  void  of  matter.  When  the  operation 
of  pumps  and  fyphons  came  to  be  known,  the  philofo- 
phers  01  Europe  (who  had  all  embraced  the  Peripatetic 
dsftrinesl  found  in  this  fancied  horror  of  a fancied  mind 
(what  c!k  is  this  that  nature  abhors  ?)  a ready  folution 
of  the  phenomena.  We  fhall  date  the  fads,  that  every 
reader  may  fee  what  kinds  of  rcafoning  were  received 
among  the  learned  not  two  centuries  ago. 

Pumps  were  then  conflruftcd  in  the  following  man-Confttvc. 
net:  A long  pipe  GB  (fig.  4.)  was  fit  in  the  water t ion  of 
of  the  well  A.  This  was  fitted  with  a fucker  or  pifton P'J',,P*  *•* 
C,  having  a long  rod  CF,  and  wa*  furniflied  with 
valve  B at  the  bottom,  and  a lateral  pipe  DE  at  the*60  U ** 
place  of  delivery,  alfo  fumifhed  with  a valve.  The  fa& 
is,  that  if  the  pifton  be  thruft  down  to  the  bottom,  and 
then  drawn  up,  the  water  will  follow  it ; and  upon  the 
pifton  being  again  pufhed  down,  the  water  fhuts  the 
valve  B by  its  weight,  and  efenprs  or  is  expelled  at  the 
valve  E ; and  on  drawing  up  the  pifton  again  the  valve 
E is  fhut,  the  water  again  rifes  after  the  pifton,  and  is 
again  expelled  at  its  next  deferent. 

The  Peripatetics  explain  all  this  by  faying,  that  iF 
the  water  did  not  follow  the  ffem  there  would  be  a void 
, between. 
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*»  between  them.  But  nature  abhors  a void;  or  a void 

™5ir  is  impoflible  : therefore  the  water  follows  the  piflon-  — 

counted  fi>r  ^ “ not  w'Orth  while  to  criticife  the  wretched  reafonir.g 
by  i he  l’e-  in  this  pretence  to  explanation.  It  is  all  overturned 
rtpatetus.  by  one  obftrvation.  Suppofc  the  pipe  ftiut  at  the 
bottom,  the  pillon  ecu  be  drawn  up,  and  thus  a void 
produced.  No,  lay  the  Peripatetic s ; and  they  fpcak 
of  certain  fpirits,  effluvia.  Sc c.  which  occupy  the  place. 
But  if  fo,  why  needs  the  water  rife  ? This  therefore  is 
not  the  caufc  of  its  afeent.  It  is  a curious  and  «m- 
u portaut  phenomenon. 

Gddeofirty  The  lagactous  Galileo  feems  to  have  been  the  firft 
accounted  .1^  ferioufly  aferibed  this  to  the  weight  of  the  air. 

Many  before  him  had  fuppofed  air  heavy  ; and  thus  ex- 
plained the  difficulty  of  raifing  the  board  of  bellows, 
or  the  pillon  of  a fyringe,  &c.  But  he  diflin&ly  ap- 
plies to  this  allowed  weight  of  the  air  all  the  confequen- 
ces  of  hydrudatical  laws  ; and  he  reafons  as  follows. 

The  heavy  air  rolls  on  the  water  in  the  eiflern,  and 
prefles  it  with  its  weight.  It  does  the  fame  with  the 
water  in  the  pipe,  and  therefore  both  are  on  a level : 
but  if  the  pifton,  after  being  in  contadt  with  the  furfacc 
of  the  water,  be  drawn  up,  there  is  no  longer  any  pref- 
furc  on  the  furfacc  of  the  water  within  the  pipe ; for 
the  air  now  rcits  on  the  pillon  only,  and  thus  occaficns  a 
difficulty  in  drawing  it  up.  The  water  in  the  pipe, 
therefore,  is  in  the  fame  fituation  as  if  more  water  were 
poured  into  the  cillrrn,  that  is,  as  much  as  would  exert 
the  lame  preflure  on  its  furfacc  as  the  air  docs.  In  this 
cafe  we  are  certain  that  the  water  will  be  prefled  into 
the  pipe*  and  will  raife  up  the  water  already  in  it,  and 
follow  it  till  it  is  equally  high  within  and  without.  The 
fame  prclTurc  of  the  air  (huts  the  valve  E during  the 
defeent  of  the  pifton.  (Sec  Gal.  Dfcourfes.) 

He  did  not  wait  for  the  very  obvious  objtdlion,  that 

^ ^ n^c  °f  watcr  wa8  *^c  <^*1  the  a‘r**  I>ref- 

whjch  wa-  birr,  it  would  alfo  be  its  mcafure,  and  would  be  raifed 
T«r  would  and  fupported  only  to  a certain  height.  He  directly 
rife  ia  kid  f0,  and  adduced  tin's  as  a dccitivc  experiment.  If 
then.  tjJC  |,orror  0f  a void  be  the  caufc,  lays  be,  the  watcr 
mull  rife  to  any  height  however  gnat ; but  if  it  l»c 
owing  to  the  preffme  of  the  air,  it  will  only  rife  till 
the  weight  of  the  water  in  the  pipe  is  in  equilibrio  with 
the  prdfurc  of  the  air,  aceordiug  to  the  common  laws 
of  hydrofUtic*.  And  he  adds,  that  this  is  well  known  j 
for  it  is  a fail,  that  pumps  will  not  Jniw  watcr  much 
above  forty  palms,  although  they  may  be  made  to  prt- 
/*/  fit.  or  to  lift  ii  to  any  height.  He  then  makes  an 
aflertion,  which,  if  true,  will  be  decifivc.  JLet  a very 
long  pipe,  flint  at  one  end,  be  filled  with  watcr,  and 
let  it  be  creeled  perpendicularly  with  the  clofe  end  up- 
penaoft,  and  a Hopper  in  the  other  end,  and  then  its 
lower  orifice  imnierled  into  a veflel  of  water ; the  wa- 
ter will  fubf.de  in  the  pipe  upon  removing  the  Hopper, 
till  the  remaining  column  i»  in  equilibrio  with  the  pref- 
furc  of  the  external  air.  This  experiment  he  prupofes 
to  the  curious;  faying,  however,  that  he  thought  it 
unneeeflary,  there  being  already  fuch  abundant  proofs 
*S  . of  the  air's  prclTurc. 

Hii  pied.c-  jt  ;a  pnjbable  that  the  cumbcrfomcncfs  of  the  nectf- 
fioJ  HyTo-buy  apparatus  protracted  the  making  of  this  experiment, 
ricdlrt  ex-  Another  equally  condulive,  and  much  eaficr,  was  made 
jxrnmcnt.  ]n  1642  after  Galileo’s  death,  by  his  zealous  and  learned 
difciple  Toricelli.  He  filled  a glafs  tube,  dofc  at  one  end, 
yith  mercury  ; judging,  that  if  the  fupport  of  the  w ater 
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was  owing  to  tl.e  preffute  of  the  air,  ar.d  wss  the  rr.ea- 
fure  of  this  preflore,  mercury  would  in  like  manner  be 
fupported  by  it,  and  this  at  a height  which  was  alfo  the 
mcafure  of  the  air's  preflure,  and  therefore  1 3 times  lets 
than  water.  He  had  the  pleafure  of  feeing  his  expec- 
tation verified  in  the  completed  manner ; the  mcieury 
defending  in  the  tube  AB  (fig.  5.),  and  finally  fet-  PSve 
fling  at  the  height  f B of  29*  Roman  inches  : and  he  CCCAUl 
found,  that  when  the  tube  was  inclined,  the  point  / was 
in  the  fame  horizontal  plane  with  f in  the  upright  tube, 
according  to  the  received  laws  of  hydroflat  ical  preflure. 

The  experiment  was  often  repeated,  and  foon  became 
famous,  exciting  great  controvcrficj  among  the  philo- 
sophers about  the  poffibility  of  a vacuum.  About  three 
years  afterwards  the  fame  experiment  was  publiflied,  at 
Warfaw  in  Poland,  by  Valerianus  Magnus  as  his  own 
fuggeflion  and  difeovery  : but  it  appears  plain  from  the 
letters  of  Roberval,  not  only  that  Toricelli  was  prior, 
and  that  his  experiment  was  the  general  topic  of  dif- 
cuflion  among  the  curious ; but  allb  highly  probable 
that  Valerianus  Magnus  was  informed  of  it  when  at 
Rome,  and  daily  convcrfant  with  thofe  who  had  feen 
it.  He  denies,  however,  even  having  heard  of  the  name 
of  Toricelli. 

This  was  the  era  of  philofophical  ardour ; and  we 
think  that  it  was  Galileo’s  invention  and  immediate  ap- 
plication of  the  telcfcope  which  gave  it  vigour.  Dif- 
cov erics  of  the  mod  wonderful  kind  in  the  heavens,  and 
which  required  no  extent  of  previous  knowledge  to  un- 
dertland  them,  were  thus  put  into  the  handsof  everyperfon 
who  could  purchafc  a (jpy«gla£i ; while  the  high  degree 
of  credibility  which  fome  of  the  difeoverie*,  fuch  a«  the 
phafes  of  Venus  and  the  rotation  and  fatelhtes  of  Jupi- 
ter, gave  to  the  Copcrnican  fyftrm,  immediately  fet  the 
whole  body  of  the  learned  in  motion.  Galileo  joined 
to  his  ardour  a great  exteut  of  learning,  particularly  of 
mathematical  knowledge  and  found  logic,  and  was  even 
the  firil  who  formally  united  mathematics  with  phyfics  ; 
and  his  treatife  on  accelerated  motion  was  the  firfl,  and  ^ 
a precious  fruit  of  this  union.  About  the  years  1642  Origin  d 
and  1644,  we  find  clubs  of  gentlemen  affix' iated  in  Ox-ttw  KojU 
ford  and  London  for  the  cultivation  of  knowledge  by 
experiment;  and  before  1655’  all  the  doctrines  of  by-  c* 
drollatics  and  pneumatics  were  familiar  there,  cflabUibed 
upon  experiment.  Mr  Boyle  procured  a coalition  and 
currcfpondcncc  of  thefe  clubs  under  the  name  of  the 
InvifiWc  and  Philofophical  Society.  In  May  1658 
Mr  Hooke  finiffled  for  Mr  Boyle  an  air-pump,  which 
had  employed  him  a long  time,  and  occasioned  him  fc- 
vcral  journeys  to  London  for  things  which  the  work- 
men of  Oxford  could  not  execute.  He  fpcaks  of  this 
as  a great  improvement  on  Mr  Boyle's  own  pump, 
which  he  had  been  ufing  fume  time  before.  Boyle 
therefore  mufl  have  invented  his  air-pump,  and  was  Invention 
not  indebted  for  it  to  Schottus's  account  of  Otto  Guc-°f 
risk’s,  publiflied  in  his  (Scbottus)  Mcfbanica  Hy  dr  ay  Jo-  Vuai  T • 
finiumjUca  in  1657,  as  he  afferts  (Te-bna  Cur  Ufa )% 

The  Royal  Society  of  London  arofc  in  1 656  from  the 
coalition  of  thefe  clubs,  after  15  years  co-opcration  and 
correfpondcnce.  The  Mont  murine.  Society  at  Paris 
had  lubfiiled  nearly  about  the  fame  time;  for  wc  find 
Pafchal  in  164ft  f peaking  of  the  meetings  in  the  Sor- 
bonne  College,  from  which  we  know  that  fociety  ori- 
ginated.— Nuremberg,  in  Germany,  was  alfo  a diftin- 
guiibed  lcminary  of  experimental  philofophy.  The 

magiftrates. 
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rr.xgiftrate*,  fen  Able  of  its  valuable  influence  in  manu- 
{jctuTtt.,  the  fbutcc  of  the  opulence  and  prvjfpcrity  of 
their  city,  and  many  of  them  pbilofophcrs,  gave  philo- 
fopliy  a prufdlcd  and  munificent  patronage,  furndhing 
the  plulofophers  with  a copious  apparatus,  a place  of 
affembly,  and  a fund  for  the  expenoe  «f  their  experi- 
ments ; fo  that  this  wai  the  firil  academy  of  fcicncr* 
out  of  Italy  under  the  patronage  of  government.  In 
Italy,  indt'-d,  there  had  long  exifled  infiitutions  of  this 
kind.  Rome  was  the  centre  of  church-govemme nt , 
*S  and  the  rcfnrt  of  all  expectants  for  preferment.  The 
The  cx;,»e-  c|erpy  wcrc  fhc  majority  of  the  learned  in  all  Chriftun 
and  particularly  of  the  (yftcmatic  plulofopiurs. 
T riceUi  Each,  eager  to  recommend  himletf  to  notice,  brought 
»*ri-tly  dif- forward  ever)'  thing  that  nu  curious;  and  they  were 
fated-  the  willing  vehicles  of  philofupliical  communication. 

Thus  the  experiments  of  Galileo  and  Toricclli  were  ra- 
pidly diffufed  by  perfons  of  rank,  the  dignitaries  of  tike 
church,  or  by  the  monks  their  obfequious  Tenants. 
Perhaps  the  recent  d«fc£tion  of  England,  and  the  tfftut 
of  a reading  embafly  at  Rome,  made  her  fometimet  late 
in  receiving  or  fpreading  philofophical  icfcarchc.i,  and 
was  the  caufe  that  more  was  dime  there  propria  Marte. 

We  hope  to  be  excufid  for  tiiis  digreifinn.  We  VXTC 
naturally  led  into  it  by  the  pretrnliona  of  YalciUnu* 
Magnus  to  originality  in  the  experiment  of  the  mercury 
*9  . fupported  by  the  preflure  of  the  air.  &uch  is  the 
•‘(  Tortctl  ftrcn?th  national  attachment,  that  tlicrc  were  not 
1 ’•  claimed  granting  fume  who  found  that  Toricclli  had  borrowed 
hy  others  his  experiment  from  Honoratus  Fubri,  who  had  pro- 
posed and  explained  it  in  1641  ; but  whoever  knows 
the  writings  of  Toricclli,  and  Galileo’s  high  opinion  of 
him,  will  never  thiirk  that  he  could  need  fuch  helps. 
(See  this  furmife  of  Mourner  in  Sc  bolt.  Tech.  Cur.  111. 
at  tin-  end. 

Galileo  mud  be  confidered  as  the  author  of  the  expe- 
riment when  he  propofes  it  to  be  made.  Valerianus 
Magnus  owns  himiclf  indebted  to  him  for  the  principle 
and  the  contrivance  of  the  experiment*  It  is  neither 
wonderful  that  many  ingenious  mcis,  of  one  opinion, 
and  iaftru&cd  by  Galileo,  fhould  feparatcly  hit  on  fo 
obvious  a thing ; nor  that  Toricclli,  his  immediate  dif- 
eiple,  his  enthufiaftic  admirer,  and  who  was  in  the  ha- 
bits of  corrrfponding  with  him  till  itis  death  in  1642, 
fhould  be  the  fuft  to  put  it  in  pradicr.  It  became 
the  fubjed  of  difpu*c  from  the  national  arrogance  and 
felfrconceit  of  fomc  Frenchmen,  vv ho  have  always  fhown 
themfclves  difpofid  to  conftdcr  their  nation  as  at  the 
head  of  the  republic  of  letters,  and  cannot  brook,  the 
concurrence  of  any  foreigners.  Roberval  was  in  tliis 
inftance,  however,  the  champion  of  Toricclli ; but  thofe 
who  know  his  controversies  with  the  mathematicians  of 
France  at  this  time  will  cafily  account  for  this  ex- 
ception. 

All  now  agree  in  giving  Toricclli  the  honour  of  the 
jirjl  invention  ; and  it  umvcrfally  paffes  by  the  name  of 
the  Toricellian  Experiment.  The  tube  is  culled 
the  Toricellian-  Tube;  and  the  fpacc  left  by  the 
mercury  is  called  the  Toricellian  Vacuum,  to  di- 
ftinguilh  it  from  the  Hoylean  Vacuum,  which  is  only 
an  extreme  rarefaction. 

It  w»!  re-  The  experiment  was  repeated  in  various  forms,  and 
f rated  in  with  apparatus  which  enabled  philofophers  to  examine 
various  fcveral  cffcAs  which  the  vacuum  produced  on  bodies 

forms  expofed  in  it.  This  was  done  by  making  the  upper 
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part  of  the  tube  terminate  in  a VifTd  of  iomf  capacity, 
or  communicate  with  fuch  a vcflel,  in  which  were  in- 
cluded along  with  the  mercury  bodies  on  which  the  ex- 
periments were  to  be  mad'1.  When  the  mercury  had 
run  out,  the  phenomena  of  thefe  bodies  were  carefully 
obferved.  3* 

An  objection  was  made  to  the  conclusion  drawn  An  ubpr- 
from  Toncelli’s  experiment,  which  appear?  formidable.  r,nn  t»  «be 
If  the  Toricellian  tulie  be  fufper.ricd  on  the  arm  of 
balance,  it  is  found  Out  the  counterpoise  mufl  be  equal  a obviated, 
to  the  weight  both  of  the  tube  and  of  the  mercury  it 
contains.  This  could  not  he,  f.iy  the  objectors,  if  the 
mercury  were  fupported  by  the  air.  It  is  evidently 
fuppoi  ted  by  the  balance  ; and  this  gave  rife  to  another 
notion  of  the  caufe  different  from  the  peripatetic  fuga 
war ut : u fufpenfivc  force,  or  rather  atlru&iun,  was  af- 
figned  to  the  upp«  r part  of  the  tube. 

Hut  the  true  explanation  of  the  phenomenon  is  mod 
eafy  and  Citisfaetory.  Suppofe  the  mercury  in  the 
eiflern  and  tube  to  freeze,  but  without  adhering  to  the 
tube,  fo  that  the  tube  could  he  freely  drawn  up  and 
down.  Jn  this  cafe  the  mercury  is  fupported  by  the 
bale,  without  any  dependence  on  the  preflure  of  the  air; 
and  the  tube  is  in  the  fame  condition  as  before,  and  the 
fid  id  mercury  performs  the  office  of  a pi  A on  to  this 
kind  of  fyiinge.  Suppofe  the  tube  ihrult  down  till  the 
top  of  it  touches  the  top  of  the  mercury.  It  is  evident 
that  it  muff  be  drawn  up  in  oppofttion  to  the  preflure 
of  the  external  air,  and  it  is  precifely  fimilar  to  the  fy* 
ringe  mentioned  in  n"  16.  The  weight  fuilained  there- 
fore by  this  arm  of  the  balance  is  the  weight  of  the 
tube  and  the  downward  preflure  of  the  atmufpherc  oa 
its  top.  33  a 

The  curiofity  of  philofophcr*  being  that  excited  by  Giliieo’t 
this  very  manageable  experiment,  h was  natural  now  to  ‘*%*n*l  ex* 
try  the  original  experiment  propofed  by  Galileo.  Ac* 
coidi.igly  IJerti  in  Italy,  Pafcha)  in  France,  and  many 1 
others  in  different  placet,  made  the  experiment  with  a 
tube  filled  with  water,  wine,  oil,  &c.  and  all  with  the 
fucccfj  which  might  be  expected  in  fo  Ample  a matter  : 
and  the  doctrine  of  the  weight  and  preflure  of  the  air 
was  cfiablitkcd  beyond  contradiction  or  doubt.  All  wu 
done  before  the  year  1648.— -A  vety  beautiful  experi- 
ment was  exhibited  by  Auxoat,  which  completely  fa-  , 
trilled  all  who  had  any  remaining  doubts. 

A frnall  box  or  phial  EFGH  (fig.  6.)  had  two  glafs  An  c.jcri- 
tubes,  AB,  Cl),  three  feet  k>ng,  inierted  into  it  In  fuch tnent  *‘7 
a manner  as  to  he  firmly  fixed  in  one  end,  and  to  reach  AUpjatc 
nearly  to  the  otlicr  end.  AB  was  open  at  both  ends, CCCXCIlt 
and  CD  was  clofc  at  1).  This  apparatus  was  complete- 
ly filled  with  mercury,  by  unferewing  the  tube  AB,  fil- 
ling  the  box,  and  the  hole  CD  ; then  fete  wing  in  the 
tube  A B,  and  filling  it  : then  holding  a finger  on  the 
orifice  A,  the  whole  was  inverted  ana  fet  upright  in 
the  politico  represented  in  figure  f,  imrr.erfing  the  ori- 
fice A (now  a)  in  a fmall  veffel  of  quickfiRcr.  The 
reful  t was,  that  the  mercury  ran  out  at  the>  orifice  a, 
till  its  furfacc  m n within  the  phial  defeended  to  the  top 
of  tlie  tube  b a.  The  mercury  alfo  began  to  drfeend 
in  the  tube  Jc  (formerly  DC)  and  ruu  over  into  the 
tube  ba,  and  ran  out  at  <j,  till  the  mercury  in  dc  was 
very  near  equal  in  a level  with  m u.  The  mercury  de* 

Trending  in  b a till  it  flood  at  i,  29  f inches  above  the 
furfacc  op  of  the  mercury  in  the  eiflem,  jufl  as  in  the 
Toricellian  tube. 
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The  rationale  of  thi*  experiment  i*  very  cafy.  The 
whole  apparatus  may  firil  be  confidered  *»  a ToriccUna 
tube  of  an  uncommon  fliape,  and  the  mercury  would 
flow  out  at  a.  But  as  fuon  as  a drop  of  mercury  comet 
out,  leaving  a fpace  above  m n,  there  it  nothing  to  keep 
up  the  mercury  in  the  tube  dc . Its  mercury  therefore 
defccodl  alfo  ; and  running  over  into  b at  continues  to 
fupply  its  expence  till  tire  tube  dc  it  almoft  empty,  or 
can  no  longer  fupply  the  waftc  of  b a.  The  inner  fur- 
face  therefore  fall*  as  low  as  it  can,  till  it  is  level  with 
b.  No  more  mercury  can  enter  bo,  yet  its  column 
is  too  heavy  to  be*  fupported  by  the  preffurc  of  the  air 
on  the  mercury  in  the  ciffeni  below ; it  therefore  de- 
teends  in  b o,  and  finally  fettles  at  the  height  io,  equal 
3.  to  that  of  the  mercury  in  the  ToriceQiaa  tube. 

Suiove  cf  The  prettied  circumffance  of  the  experiment  remains. 
t-  c quef-  Make  a final!  hole  x in  the  upper  cap  of  the  box.  The 
twin.  external  air  immediately  ruffics  in  by  its  weight,  and  now 
preiTes  on  the  mercury  in  the  box.  This  immediately  raifet 
the  mercury  in  the  tube  tic  to  /,  29!  inches  above  m n. 
It  prcfli*  on  the  mercun’  ati  in  the  tube  60,  balancing 
the  pidTure  of  the  air  in  the  ciilcrn.  The  mercury  in 
the  tube  therefore  is  left  to  the  influence  of  it*  own 
weight,  and  it  defeend*  to  the  bottom.  Nothing  can 
be  move  ap polite  or  decifive. 

The  gravi-  And  thus  the  du&rine  of  the  gravity  and  prdTure  of 
tv  rf  the  the  ajr  js  eflabhlhcd  by  the  moll  unexceptionable  evi- 
fore  a Ha-  ^ence  • we  are  in  titled  to  ailiune  it  as  a ftatica] 
tie*!  pin-  principle,  and  to  affirm  a priori  all  its  legitimate  confe- 
* pie  from  quences. 

A ' m W<  And  *n  c*  wc  °bta,'n  4:1  cxa^l  meafurc  of 

,n  the  prcffiirc  of  the  atinofpherc.  It  is  pnvifely  equal  to 
the  weight  of  the  column  of  mercury,  of  water,  of  oil, 
3c c.  which  it  can  fupport ; and  the  Toricelhan  tube,  or 
others  fitted  up  upon  the  fame  principle,  are  juflly  termed 
harofeoptt  and  tartmih rs  with  refpeCl  to  the  air.  Now 
k is  obferved  that  water  ia  fupported  at  the  height  of 
An  ex  1 A 3 2 feat  nearly  : Tltc  weight  of  the  column  it  exactly 
meafurc  > f 2000  avoirdupois  pounds  on  every  fquarc  foot  of  bafe, 
the  ('refTu'eor  13  A on  every  fquare  inch.  The  fame  coiiclulion 
*f  the  at*  very  nearly  may  be  drawn  from  the  column  of  mercury, 
vnofjihere  w|hch  is  nearly  29  \ inches  high  when  in  equilibrium  w ith 
the  prdTure  of  the  arr.  W e may  here  ohferve,  that  the 
meafurc  taken  from  the  height  of  a column  of  water, 
wine,  fpirits,  and  the  other  fluids  of confidtrablc  volati- 
lity, ait  chcmifls  term  it,  is  not  fo  exalt  as  that  taken 
from  mercury,  oil,  and  the  like.  For  it  is  obferved, 
that  the  volatile  fluid*  are  converted  by  the  ordinary 
heat  of  our  climates  into  vapour  when  the  confining 
prdTure  of  the  air  i*  removed  ; and  this  vapour,  by  its 
elaiticity,  exerts  a fin  all  prdTure  on  the  furface  of  the 
water,  &c.  in  the  pipe,  and  thus  counteracts  a im.il  1 
part  of  the  external  prdTure;  and  therefore  the  column 
fupported  by  the  remaining  prdTure  mull  !>c  lighter, 
that  is,  ihortcr.  Thus  it  is  found,  that  rectified  fpirit* 
will  not  (land  much  higher  titan  is  competent  to  a 
weight  of  13  pound*  ou  an  inch,  the  elaiticity  of  its 
vapour  balancing  about  ,V  die  prvffitre  of  the  air. 
We  fhall  afterward*  have  occafion  to  confider  this  mat- 
ter more  particularly. 

As  the  medium  height  of  the  mercury  in  the  baro- 
meter is  29 1 inches,  we  fee  that  the  w hole  globe  fu( tains 
a prdTure  equal  to  the  whole  weight  of  a body  of  mer- 
er ury  of  thi*  height ; and  that  all  bodies  o«  it*  furfacc 
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fullain  a part  of  this  in  proportion  to  their  fur  faces* 

An  ordinary  fixed  man  tuition*  . a prdTure  jo f (fvfllU  ’ g 
thoufand  pound*.  How  comes  it  then  that  we  are  not  ' d'fficwi 
fenfible  of  a prdTure  which  one ihould  think  enough  t0f°Trc'l* 
cmih  us  together?  This  has  been  confidered  a*  a Among 
objection  to  the  prdTure  of  the  air ; for  when  a man  is 
r lunged  a few  feet  under  water,  he  i»  very  ftrfible  of 
the  prdTure.  The  anfwer  is  by  no  mean*  To  eafy  a«  ia 
commonly  imagined.  We  feel  very  diftineily  the  tf- 
fc&*  of  removing  this  preflare  from  any  part  of  the 
body.  If  any  'one  will  apply  the  open  cud  of  a (V- 
ringe  to  hi*  land,  and  then  dratv  up  the  piflon,  he  will 
find  hi*  hand  fucked  into  the  fyringe  with  great  force, 
and  it  will  give  pain  ; and  the  loft  part  of  the  hand  .will 
fweD  into  it,  being  prefled  in  by  the  neighbouring  parts, 
which  are  Tubjecl  to  the  action  of  tlie  external  air.  If 
one  lays  his  hand  on  the  top  of  a long  perpcndicttlitr 
pipe,  Inch  a a a pump  filled  to  the  ham  with  water, 
which  is  at  firil  prevented  fium  running  oi^t  by  the  valve 
below  ; and  if  the  valve  be  then  opened.  To  that  the 
water  defeends,  he  will  then  find  hi*  hand  To  hard  pi  fi- 
fed to  the  top  of  the  pipe  that  he  cannot  draw  it  away. 

But  why  do  we  only  Teel  the  inerpniiy  of  preffurc  ? 

There  is  a fimilar  inllaace  wherein  we  do  not  feel  it, 
although  we  cannot  doubt  of  it*  cxiftcnee.  When  <1 
nun  got*  howly  to  a great  depth  under  water  in  a 
diving-bell,  wc  know  uiiqueitionably  that  he  is  cxpolcil 
to  a new*  and  very  great  preffurr,  yet  he  does  not  Teel 
it.  But  thofe  fails  arc  not  fufficieitlly  familiar  Tor  ge- 
neral argument.  The  human  body  is  a bundle  of  To- 
lids,  hard  or  Toft,  filled  or  mixed  wbb  fluid*,  and  theie 
arc  few  or  no  part*  of  it  which  are  empty.  All  com- 
municate either  by  vcficls  or  pores;  and  the  whi  le  fur- 
face  is  a fieve  through  which  the  infallible  pcrfpiratioa 
is  performed.  The  whale  extended  furfacc  i»f  the  lui.ga 
is  open  to  the  preffurc  of  the  atmofphere  ; every  thing 
is  therefore  in  equilibrio  : and  if  free  or  fpcedv  acccf*  be 
given  to  every  part,  the  body  will  not  be  dan  aged  by 
the  prefiure,  however  great,  any  more-  tlmn  a wet  TpOPgC 
would  be  deranged  by  plunging  it  any  deptli  in  water* 

The  prrffiire  is  uiftaouncoully  diffufed  by  means  of  the 
incompreffible  fluids  with  which  tlx:  p lit  is  arc  Silled;  ami 
if  any  parts  are  filled  with  air  or  oilier  comprcffihle 
fluids,  theft  arc  comprcffcd  till  their  elaiticity  again. ba- 
lances the  preflure.  Befidcs,  ail  OUT  fluid*  arc  ac  quired 
flowlv,  and  gradually  mixed  with  that  proportion  of 
air  which  they  can  diffolve  or  contain.  T nc  whole  ani- 
mal has  grown  up  in  this  manner  fixim  the  firil  vital 
atom  of  the  embry  o.  For  fuchreafous  the  preflure  can 
occafion  no  change  of  shape  by  fquccziug  together  the 
flexible  part* ; nor  any  obitruition  by  compicffing  the 
veiled*  or  pore*.  W c cannot  (ay  what  would  be  felt  by 
a man,  were  it  fiofiiblc  that  he  could  have  been  produ- 
ced and  grown  up  in  tu.ru?,  and  then  fulijcfied  to  the 
comprvfiion.  Wc  even  kuow  that  any  fudden  and  con- 
fid  crabk  change  of  general  preffurc  is  very  frvercly  felt. 

Perfor.*  in  a diving-bell  liavc  bees  alaoll  killed  by  let- 
ting them  down  or  drawing  them  up- too  fudderdy.  lit 
drawing  up,  tlie  elaftic  matters  within  have  fuddrnly 
(welled,  and  not  finding  an  immediate  etc  ape  have  burit 
the  veffels.  Dr  Holley  experienced  this,  the  blood 
gufhing  out  from  his  ear*  by  the  expaufion  of  air  con- 
tained in  the  internal  cavities  of  this  organ,  from  which 
there  are  but  very  (lender  pafiages. 
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39  A my  important  obfervation  recur*  here  : the  pref- 
TheVea-  futc  pf  (jic  atmofphere  is  variable.  This  was  obferved 
thcr-g!af».  ajmoft  a,  fowl  as  .philofopher*  began  to  attend  to  the 
barometer.  Pafchal  obfenred  it  in  France,  and  Dcf- 
cartes  obferved  it  in  Sweden  in  1650.  Mr  Boyle  and 
others  obferved  it  in  England  in  1656.  And  before 
this,  obfervers,  who  took  notice  of  the  concotnitatrcy  of 
thefe  changes  of  aerial  prefltirc  with  the  ftite  of  the  at- 
mofpbcrr,  remarked,  that  it  was  generally  greatell  in 
winter  and  in  the  night } and  certainly  moll  variahle 
during  winter  and  in  the  northern  regions.  Familiar 
now  with  the  weight  of  the  air,  and  confidcring  it  as 
the  vehicle  of  the  clouds  and  vapour*,  they'  noted  with 
care  the  couneftlon  between  the  weather  and  the  pref- 
fure  of  the  air,  and  found  that  a great  preffure  of  the 
air  was  generally  accompanied  with  fair  weather,  and  a 
diminution  of  it  with  min  and  mills.  Hence  the  baro- 
meter came  to  be  confidered  as  an  index  not  only  of  the 
* prefent  Hate  of  the  air’s  weight,  but  alfo  as  indicating 

by  its  variation*  change*  of  weather.  It  became  a 
We  at  ti  f r*clasJi  ana  continued  to  be  anxioufly  ob- 
ferved with  this  view.  This  is  an  important  fubjeft, 
and  will  afterwards  be  treated  in  fomc  detail. 

Tlie^pref-  *n  t're  n<rxt  P^1**  wc  ma7  conclude  that  the  preffure 
fure  ®f  the  of  the  air  will  be  different  in  different  places,  according 
»ir  in  pro-  to  their  elevation  above  the  furfacc  of  the  ocean  ; for 
thc'  lT  f°  air  be  an  heavy  fluid,  it  mull  prefs  in  fome  propor- 
^-on  * " tion  according  to  its  perpendicular  height.  If  it  be  a 
homogeneous  fluid  of  equal  denfity  and  weight  in  all 
its  parts,  the  mercury  in  the  eiftern  qf  a barometer  mull 
be  preffed  precisely  in  proportion  to  the  depth  to  which 
that  ciftem  is  immerfed  in  it ; and  as  this  preffure  is  ex- 
actly meafured  by  the  height  of  the  mercury  in  the 
tube,  the  height  of  the  mercury  in  the  ToriccUian  tube 
mull  be  exactly  proportional  to  the  depth  of  the  place 
of  obferviition  under  the  furfacc  of  the  atmofphere. 
p.  The  celebrated  Defcartes  firll  entertained  this  thought 

pof<  d by  (Epiff.  67*  of  Pr.  IIL),  and  foon  after  lutn  Pafchal, 
Oefcarte*  His  occupation  in  Paris  not  permitting  him  to  try  the 
and  Psf  h»I  ju(tnrfg  Gf  his  conjecture,  he  requefted  Mr  Perrier,  a 
andpiovfii  gcnt]cman  of  CUrmont  in  Auvergne,  to  make  the  cx- 
siJeou,*1  periment,  by  obferving  the  height  of  tin:  mercury  at 
one  and  the  fame  time  at  GScrmcnt  and  on  the  top  of 
a very  high  mountain  in  the  neighbourhood.  Ills  let- 
ters to  Mr  Perrier  in  1647  are  ilill  extant.  Accord- 
ingly Mr  Perrier,  in  September  1648,  filled  two  equal 
tubes  with  mercury,  and  obferved  tbe  heights  of  both 
to  be  the  lame,  viz.  a6»T  inches,  in  the  garden  of  the 
convent  of  the  Friar*  Minims,  lituated  in  the  lowed  part 
of  Clermont.  Leaving  one  of  them  there,  and  one  of 
the  fathers  to  obferve  it,  he  took  the  other  to  the  top 
of  Puy  dc  Domrne,  which  was  elevated  nearly  joo 
French  fathoms  above  the  garden.  He  fount!  its  height 
to  be  23,*  inches.  On  his  return  to  the  town,  in  a 
place  called  Font  iU  l Arhre%  150  fathoms  above  the 
garden,  he  found  it  25  inches;  when  he  returned  to  the 
garden  it  was  again  26  tjf  and  the  perfon  fet  to  watch 
the  tube  which  had  been  left  faid  that  it  had  not  varied 
the  whole  day.  Thus  a difference  of  elevation  of  3000 
French  ficct  had  occafioned  a depreffion  of  3*  inches; 
/nun  which  it  may  be  concluded,  that  3 1 inches  of 
mercury  weigh*  as  much  as  3000  feet  of  air,  and  one- 
tenth  of  an  inch  of  mercury  as  much  as  96  feet  gf  a:r. 
The  next  day  he  found,  that  taking  the  tube  to  the  top 
of  a fteeple  1 20  feet  high  made  a fall  of  onv-lixth  of  an 
Vou  XV.  Part  I. 


inch.  This  gives  72  feet  of  air  for  one-tenth  of  an  inch  of 
mercury  ; but  ill  agreeing  with  the  former  experiment. 

But  it  is  to  be  oblerved,  that  a very  fmall  error  of  ob- 
servation of  the  barometer  would  correfpond  to  a great 
difference  of  elevation,  and  alfo  that  the  height  of  the 
mountain  h?d  not  been  meafured  with  any  precifion. 

This  has  been  finer  done  (Mem.  Acad.  par.  1703),  and 
found  to  be  yip  French  toifes.  4» 

Pafchal  publifhed  an  account  of  this  grnt  expert- Which 
inent  ( CrnnJe  Exp.  fur  fa  Eefuiteur  rie  l'  Air),  and  it  wcre  .r?“ 
W’as  quickly  repeated  in  many  places  of  the  worid.  ' 

lf>53  it  was  repeated  in  England  by  Dr  Pow  er  (Power** 

Expcr.  Phil.);  and  iit  Scotland,  in  1 66 i,hy  Mr  Sinclair 
profeffor  of  philofophy  in  the  univerfity  of  Glafgow,  whb 
obferved  the  barometer  at  Lanark,  on  the  top  of  mount 
Tintock  in  Clydfdalo,  and  on  the  top  of  Arthur’*  Scat 
at  Edinburgh.  , He  found  a depreffion  of  two  inches  be- 
tween Glafgow  and  the  top  of  Tintock,  three  quarters  of 
an  inch  between  the  bottom  and  top  of  Arthur’s  Scat,  and 
fT  of  an  inch  at  the  cathedral  of  Glafgow  on  a height 
of  126  feet.  Sec  Sinclair’s  Art  Novaet  Magna  Grow - 
tails  rt  Lnitatu  ; Sturmii  Coflcgium  Experimental , and 
Scftotli  7 ethnic  a Curia  fa.  43 

Hence  w e may  derive  a method  of  meafuring  the  Hence  • 
heights  of  mountains.  Having  afeertained  with  great 
precifion  the  elevation  correfponding  to  a fall  of  one- Xfyfrtr  " 
tenth  of  an  inch  of  mercury,  which  is  nearly  90  feet# 
wc  have  only  to  obferve  the  length  of  the  mercurial  cor 
lumn  at  the  top  and  bottom  of  the  mountain,  and  to 
allow  90  feet  for  every  tenth  of  an  inch.  Accordingly 
this  method  has  been  pra&ifed  with  great  fuccefs  : but  1 

it  requires  an  attention  to  many  things  not  yet  confi-  -» 

dered  j fdch  as  the  change  of  denfity  of  the  mercury 
by  heat  and  cold  ; the  changes  of  denfity  of  air,  which 
arc  much  more  remarkable  from  the  fame  caufes ; and 
above  all,  the  changes  of  the  denfity  of  air  from  its 
comprdllbility ; a change  immediately  connected  with 
or  dependent  on  the  very  elevation  wc  with  to  tncafurc. 

Of  all  thefe  afterwards.  ^ 

Thefe  observations  give  vs  flit*  mofl  accurate  meafurc  Alfo  * 
of  the  denfity  of  the  air  and  its  fpecific  gravity.  Thi*  mcafurc  of 
i*  but  vaguely  though  direAly  meafured  by  weighing 
air  in  a bladder  or  vcflcl.  The  weight  of  a manageable  ' * 

quantity  is  fo  finail,  that  a balance  fufficfrntly  ticknfb  to 
indicate  even  very  fenfihlc  fraAion*  of  it  i-J  overloaded 
by  the  weight  of  the  veflcl  which  contains  it,  and  ccafe* 
to  be  exaA  > and  when  wc  take  Bernoulli’s  ingenious 
method  of  fafpending  it  iu  water,  we  rxpofc  ourfelvea 
to  great  rifk  of  error  by  the  variation  of  the  water’s 
dentil y.  Alfa  it  moil  ncceffariiy  be  humid  air  which 
we  can  examine  in  this  way : but  the  proportion  of  an 
elevation  in  the  atmofphere  to  the-  dcpreflion  of  the  co- 
lumn of  mercury  or  other  fluid,  by  which  we  meufure 
its  preffure,  gives  us  at  once  the  proportion  of  this 
weight  or  their  fpccilic  gravity.  Thus  mice  it  is  found 
that  in  fuch  a Hate  of  prcfluic  that  the  barometer  Hands 
at  30  inches,  and  the  thermometer  at  32%  87  feet  of  rife 
produces  oric-tcnlh  of  an  inch  of  fall  iu  the  barometer, 
the  air  and  the  mercury  being  both  of  the  freezing  tem- 

rraturc,  wemuft  corciudc  that  incrcurvis  10,440  time*  * 


heavier  or  deafer  than  air.  Then,  by  comparing  mer- 
cury and  ifratcr,  wc  get  a£r  nearly  far  the  denfity  qf 
air  relative  to  water  : but  this  varies  fo  much  by  hew 

sa ^ • 


and  moaflurc,  that  it  is  ufilefa  to  retain  any  thing  more 
than  a general  notion  of  it ; nor  is  it  tify  to  dctcrnnnk 
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whether  this  method  or  thnt  hy  a&ual  tttighing  is  pre- 
ferable. It  is  extremely  difficult  to  obferve  the  height 
of  the  mercury  in  the  barometer  nearer  than  Ti~5  of  an 
inch;  and  this  will  produce  a difference  of  even  five  feet, 
or  of  the  whole.  Perhaps  this  is  a greater  propor- 
txon  than  the  error  in  weighing. 

And  f >me  From  the  fame  experiments  we  alfo  derive  fomc  knoir- 
the  **  height  of  the  acri.  I covering  which  fummndt 

height  of  our  globe.  When  we  raife  our  barometer  87  feet  aboie 
the  inn*,  the  lurface  of  the  fci,  the  mete,  r/  falls  aborts  one-tenth 
Cphcrc.  of  an  inch  in  the  barometer  : therefore  if  the  barome- 
ter {hows  30  inches  at  the  fea-fhorc,  we  may  expeft  that, 
by  raifing  it  300  times  87  feet  or  5 miles,  the  mercury 
in  the  tube  will  drfcmd  to  the  level  of  the  cillcrn,  and 
that  this  is  tlie  height  of  our  atmofphere.  But  other 
appearances  lead  us  to  fuppofc  a much  greater  height. 
Meteors  are  feen  with  us  much  higher  than  this,  and 
which  yet  give  undoubted  indication  of  being  fupporlcd 
by  our  air.  There  esn  l»c  little  doubt,  too,  that  the  vi- 
fibility  of  the  cx/anfc  above  us  is  owing  to  the  reflec- 
tion of  the  fun's  light  by  our  air.  Were  the  heavenly 
fpace*  perfectly  tranfpartnt,  we  fhocld  no  more  fee  than 
than  the  purcll  water  through  which  we  fee  other  ob- 
jects ; and  we  fee  than  a,  we  ice  water  tiuged  with  milk 
or  other  faeculte,  Now  it  is  eafy  to  ihow,  that  the  light 
which  gives  us  what  is  called  twilight  mull  be  reflected 
torn  the  height  of  at  lead  50  miles ; for  we  have  it  when 
the  fan  is  dep-dfrd  ib‘  degrees  below  our  hmi/on. 

Why  this  A little  attention  to  the  conftitutfort  of  our  air  will 
knowledge  convince  us,  that  the  atrnofphcre  mull  extend  to  a much 
greater  height  than  300  tames  87  feet.  We  fee  from 
the  moft  familiar  facts  that  it  is  comprefliblc ; we  can 
fqueeze  it  in  an  ox-biadder.  It  is  alfo  heavy  ; jut  fling 
on  tlie  air  in  this  bladder  with  a very  great  force,  not 
lefs  than  1500  pounds.  We  mull  therefore  coniider  it 
as  in  a Hate  of  comprclfioa,  cutting  in  fmafler  room  than 
it  would  a flume  if  it  were  not  comprclfcd  by  the  incum- 
bent air.  It  mull  therefore  be  in  a condition  fomethi  tg 
rcfcmbltug  tliat  of  a quantity  of  line  caidcd  wool  thrown 
loofely  into  a deep  pit  ; the  lower  llrata  carrying  the 
weight  of  the  upper  Itrata,  and  being  cornprcflld  by  them; 
a. to  fo  much  tlie  moic  comp  tv  fled  a»  they  are  further 
down,  and  only  the  upper  ftratum  In  its  uneonftrained 
and  moil  expanded  Hate.  If  ire  (hall  fuppofc  this  wand 
thrown  iu  hy  a hundred  weight  at  a time,  it  will  be  di- 
vided into  ftrata  of  equal  we'ghtn,  but  of  unequal  tliick- 
nefs ; the  lowctl  being  the  tliinneft,  and  the  fuperior 
flrats  gradually  iner.'afing  in  thicknefs.  Now,  fuppole 
the  pit  hlled  with  air,  and  reaching  to  the  top  of  the 
atmufphcrc,  the  of  all  the  ftr.ita  above  any  ho- 

rizontal phmc  in  it  is  mtafund  hy  the  height  of  the  mer- 
cury in  the  Toricelban  tube  placed  in  that  plain- ; and 
one -tenth  of  an  inch  of  mercury  is  juft  equal  to  the 
weight  of  the  lowcft  ftratum  87  feet  thick  : for  on 
railing  the  tube  87  feet  from  the  fca,  tlie  furfcce  of  the 
mercury  will  dckcnd  one-tenth  of  an  inch.  Raife  the 
tube  till  the  mercury  fall  another  tenth  : This  ftratum 
mud  be  more  tlian  87  fc*  t thick  ; how  much  more  we 
cannot  tell,  being  ignorant  of  the  law  of  the  air’s  ex- 
panfion.  In  order  to  nuke  it  fall  a third  tenth,  we 
muff  raife  it  through  a (Iratum  Hill  thicker ; and  fo  on 
continually. 

All  this  is  abundantly  confirmed ’by  the  very  firft  ex- 
periment made  by  the  order  and  din&ions  of  Paichal : 
For  by  carrying  the  tube  from  the  garden  of  the  con- 
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vent  to  a place  1 50  fathoms  higher,  the  mercury  fell  x Tj 
inches,  or  1,29x7  ; which  gives  about  69  feet  8 inches 
of  aerial  ftratum  for  r'v  of  an  inch  of  mercury  ; and  by 
carrying  it  from  thence  to  a place  350  fathoms  higher, 
the  mercury  fell  if*fl  or  1,9167  inches,  which  gives 
109  fr  et  7 inches  for  of  an  inch  of  mercury.  Thefe 
cxpei  iments  were  net  accurately  made  ; for  at  that  time 
the  phitofophers,  though  zealous,  were  but  f hv:ars  in 
the  leitn  t of  experimenting,  and  novuet  in  the  art.  But 
the  ref  Lilts  abundanly  Ihow  this  general  truth,  and  they 
are  completely  confirmed  by  thoufandj  of  fubfequent  c*i>- 
lervations.  It  is  evident  from  tlie  whole  tenor  of  them, 
that  the  ftrata  of  air  decreafe  in  denfity  as  we  afeend 
through  the  atmofpHerc ; but  it  remained  to  be  difeo- 
vered  what  is  the  foicc  of  this  decreafe,  that  is,  the 
law  of  the  air’s  exposition.  Tdl  this  be  done  we  can 
£ay  nothing  about  the  conftitution  of  our  atmofphere  1 
we  cannot  tell  in  what  manner  it  is  fitteft  for  railing 
anti  fupnorting  the  exhalations  and  vapours  which  are 
continually  arifing  from  the  inhabited  regions  ; not  as 
an  excrement  itious  waftc,  but  to  be  fupported,  perhaps 
maniiaclurcd,  ia  that  vaft  laboratory  of  nature,  and  to 
be  returned  to  us  in  beneficent  fliowcn.  We  cannot 
ufc  our  knowledge  for  tlie  curious,  and  frequently  ufrfui, 
purpofeof  mcafunng  the  heights  of  mountains  and  taking 
the  levels  of  exteniive  rigions  ; in  fhurt,  without  an  ac- 
curate knowledge  of  tbs*,  we  can  hardly  acquire  any 
acquaintance  with  thofc  mechanical  properties  which 
dillinguilh  air  from  thofc  liquids  which  circulate  here 
below.  4T 

Having  therefore  con fi dr* red  at  fume  length  the  lead-  ComprdB. 
ing  confiqucnceji  of  the  air’s  Avidity  and  gravity,  let  liilit;  uf  1J1? 
us  confidcr  its  comprdfibility  with  tlie  fame  care  ; and  *** 
then,  combining  the  agency  of  both,  we  fhal!  anfwer  all 
the  purpofc*  of  philolophy,  difeover  the  laws,  explain 
the  phenomena  of  natuw,  and  improve  art.  We  pro- 
ceid  therefore  to  coniider  a little  the  phenomena  which 
indicate  and  charade  rife  this  oilier  pin  prrty  of  the  air. 

All  fluidi  are  elaftic  and  coirpveffiblc  a*  well  as  air ; 
but  in  them  the  comprdfibility  make*  no  figure,  or  dors 
not  intcreft  us  while  we  arc  confidcring  their  preffims, 
m itions,  and  impulfio.is.  But  in  air  the  comprdfibility 
and  expanfion  draw  our  chief  attention,  and  make  it  a 
proper  repiefentativc  of  this  clafs  of  fluids.  ^ 

Nothing  is  more  familiar  than  the  comprdfibflity  «vf  \ funifar 
air.  It  is  fern  in  a bladder  filled  with  it,  which  we  can  phen  me- 
forcibly  fqueeze  into  lefs  room  ; it  is  fern  in  a fyringc,™*0*  whkh 
of  which  we  can  pulh  the  plug  farther  and  farther  as 
we  increafc  the  prdfure. 

But  thefe  appearances  bring  into  view  another,  and^,  ^9.  ^ 
the  moll  intcrefttng,  property  of  air,  viz.  its  ebjlieity. 

When  we  have  fqueczed  ,the  air  in  the  bliddcr  or  fy- 
ringe  into  lefs  room,  we  find  that  the  force  with  which 
we  fom(<r'JftJ  it  is  neceffary  to  keep  it  in  tbn  bulk  ; and 
that  if  we  ceafc  to  profs  it  together,  it  will  fwtll  out 
and  regain  its  natural  dhnenfions.  This  diftinguifhe* 
it  cffeutially  from  fuch  a hotly  as  a mais  of  flour,  fait, 
or  fuch  like,  which  remain  in  the  comprdTcd  Hate  to 
which  we  reduce  them. 

There  is  therefore  fomething  which  oppofegthe  com-  (tcfihtng 
prcfllon  different  from  tlie  iimple  impcnetiability  ofi-wce,  and 
the  air:  there  is  fomething  that  oppofes  mechanical producing 
force  : there  is  fomething  too  which  produces  motion,  mot‘a*,‘ 
not  only  itfdling  comprdfion,  but  pufliing  back  the 
comprdfiiag  body,  and  communicating  motion  to  it.  As 
I au 
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»n  arrow  i«  gradually  accelerated  by  the  bow.ftrlng 
prefling  it  forward,  and  at  the  moment  of  it*  difeharg* 
i*  brought  to  a Hate  of  rapid  motion  j io  the  ball  from 
B pop-gnu  or  wind-gun  is  gradually  accelerated  along 
the  barrel  by  the  preffure  of  the  air  during  iti  expao* 
(ion  from  iti  camprcfled  Hate,  and  finally  quit*  it  with 
an  accumulated  velocity.  Thefe  two  motion*  arc  in- 
dication* perfectly  fiinilar  uf  the  claibcitv  of  the  bow 
<f  and  of  the  air. 

Fluidity  of  Thu*  it  appear*  that  air  is  heavy  and  elaftic.  It 

*h«  »*r  need*  little  conlideration  to  convince  u*  in  a vague  man- 
ner that  it  is  fluid.  The  calc  w ith  which  it  is  pene- 
trated, and  driven  about  in  every  do  cation,  and  the  mo- 
tion of  it  in  pipes  and  channels,  however  crooked  and 
intricate,  iotitle  it  to  this  character.  But  before  wt 
can  proceed  to  deduce  COflfcqiKDCa  from  it*  fluidity, 
and  to  offer  them  as  a true  account  of  what  wili  happen 
in  thefe  circumilances,  it  » neceffary  to  exhibit  Joint 
difiinCt  and  Ample  Cafe,  in  which  the  character!  flic  me- 
chanical property  of  a fluid  it  clearly  and  unequivocally 
obferved  in  it.  That  property  of  fluid*  from  which  all 
the  laws  of  hydroflatic*  and  hydraulics  are  derived  witii 
Arictefl  evidence  i*,  that  any  prdl'ute  applied  to  any 
part  of  them  ia  propagated  through  the  whole  nufs  in 
every  direction  ; and  that  in  wnfaructice  ut  tills  diflu- 
fion  of  pfeffunr,  any  two  external  force*  can  be  put  in 
cquih'bno  by  the  interpolation  of  a fluid,  in  the  fame 
way  as  they  can' lie  put  in  equilibrio  by  the  interven- 
tion  of  any  mechanical  engine. 

RijC'imen-  L«t  a clofe  veflel  ABC  (fig.  7*),  of  any  form,  have 

u*lJr  two  upright  pipes  EDC,  GFB,  inferted  into  any  part* 
of  its  top,  fide*,  or  bottom,  and  let  water  be  poured 
into  thrm,  fo  as  to  Hand  in  equilihrio  with  the  horizon- 
tal furfacc*  at  E,  D,  G,  F,  and  let  D dt  F /,  be  hori- 
zontal lines,  k w//  be  found  that  the  height  of  the  co- 
lumn E d is  fcnfibly  equal  to  that  of  the  column  G f. 


rammer,  condenfing  the  air  between  them,  and  thu* 
propagating  to  the  oilier  pellet  the  prclfurc  which  he 
exerts,  till  the  friction  is  overcome,  and  the  pellet  is 
difeharged  by  the  air  expanding  and  following  it. 

There  is  a pretty  plitlofophical  plaything  which  fl- 
luttrates  this  property  of  air  ui  a very  pcrfpicuous  man- 
ner, and  w hich  we  ihall  afterwards  have  occ afro n to  cor. - 
fidcr  as  converted  into  a molt  ufeful  hydraulic  machine.  r. 
This  is  what  is  ufually  called  Hen's  foun!atnt  having  Hfu*« 
been  invented  by  a .Syracufan  of  that  name.  It  con- ,OIIIK*h*« 
flit*  of  two  veflel*  KLMN  (tig.  8.),  OPQR,  which  arc 
clofe  011  all  fide*.  A tube  AB,  having  a runnel  a top, 
paFes  through  the  uppermoff  veflel  without  communi- 
cating with  it,  being  iotdered  into  its  top  an  1 bottom. 

It  alio  puffes  through  the  top  of  the  under- veflel,  where 
it  is  alio  foldercd,  a id  reaches  almoft  to  it*  bottom. 

This  tube  i*  open  at  loth  ends.  There  is  another  open 
tube  ST,  which  is  foldercd  into  the  top  of  the  under- 
veflel  and  the  bottom  of  the  upper  veflel,  anti  reaches 
almolt  to  it*  top.  Titcfc  two  tubes  ferve  alfo  to  fup-  „ 

port  the  upper  veflel  A third  tube  GF  ia  foldercd 
into  the  top  of  the  upper  veflel,  and  reaches  almoff  to 
it*  bottom.  This  tube  i*  open  at  both  ends,  but  the 
orifice  G i*  very  fmall.  Now  fuppolc  the  tppcrrnoft 
veflel  filled  with  water  to  the  height  EN,  Er  Icing  it* 
furfaee  a little  below  T.  Stop  tiic  orifice  G with  the 
linger,  and  j>our  in  water  at  A.  Tin's  will  defeend 
through  AB,  and  comp  reft  the  air  in  OQJIP  into  left 
room.  Suppofe  the  water  in  the  under  veflel  to  have 
acquired  the  f-rfacc  C , the  air  which  formerly  occupied 
the  whole  of  the  fpnecs  OPQR  and  KL.  E will  now 
be  contained  in  the  fpoers  c Pi  C and  K L E ; and  it* 
dalle. ty  will  be  in  equilibrio  with  the  weight  of  the 
column  of  water,  w hofc  bafe  is  the  furfaee  Er,  and 
whole  height  is  Ac.  As  this  prclfurc  is  exerted  in 
every  part  of  the  air,  it  will  be  exerted  on  the  furfaee 


I’rovc  J. 


This  i*  a f»c\  univerfaily  obferved  in  whatever  way  the 
pipe*  arc  inferted. 

Now  the  furfaee  of  the  water  at  D is  undoubtedly 
prefled  upwards  with  a force  equal  to  a column  of  wa- 
ter, haring  it*  furfaee  for  its  bafe,  and  E</  for  iu  height; 
it  t*  therefore  prevented  from  rifing  by  fume  opjxdite 
force.  Thi*  can  lie  nothing  but  the  cUfticity  of  the 
confined  air  prefling  it  down.  The  very  fatr.e  tiling 
muil  be  faid  of  the  lurfacc  at  F ; and  thus  there  arc 
two  external  preffure*  at  D and  F fet  in  cquiUbrio  by 
the  interpofition  of  air.  The  force  exerted  on  the  fur- 
facc  D,  by  the  preffare  of  the  column  E df  is  therefore 
propagated  to  the  furfaee  at  F ; and  thus  air  lias  tins 
character! flic  mark  of  fluidity. 

In  thi*  experiment  the  *veif>lt  of  the  air  is  infcnfible 
when  the  veflel  is  of  fmall  tire,  and  has  no  fenfible  Jhair 
in  the  preffure  reaching  at  D and  1".  But  if  the  ele- 
vation of  the  point  F above  D is  very  great,  the  column 
E d Coifi  be  obferved  fenfiblv  to  exceed  the  column  G 
Thus  if  F be  70  feet  higher  than  D,  E d will  be  an  inch 
longer  thin  the  column  G f : for  in,  this  cale  there  is 
reading  at  D,  not  only  the  preffure  propagaud  from  F, 
but  alfo  the  weight  of  a column  of  uir,  having  the  fur- 
face  at  D for  it*  bafe  and  70  feet  high.  Thi*  is  equal 
to  the  weight  of  a column  of  water  one  inch  high. 

It  »*  by  this  propagation  of  preffure.  Hi  is  jhudityy 
that  the  pellet  is  difeharged  from  a child’s  pop-gun.  It 
flick*  fall  in  the  muzzle  ; and  he  forces  in  another  pel- 
let at  the  other  end,  which  be  pi  die*  forward  with  the 


E ^ of  the  w-ater  of  the  upper  veflel ; and  if  the  pipe 
1*G  were  continued  upwards,  the  water  would  be  fup- 
ported  in  it  to  an  height  e H above  Er,  equal  to  Ar. 
Therefore  if  the  finger  be  now  taken  from  off  the  ori- 
fice G,  the  water  wili  fpout  up  to  the  lame  height  as 
it  it  had  been  immediately  forced  out  by  a column  of 
water  A c without  the  intervention  of  the  air,  that  is, 
nearly  to  H.  If  inftcad  of  the  funnel  at  A,  the  veflel 
have  a brim  which  w ill  eaufc  the  water  difeharged  ai  G 
to  run  down  the  pipe  AB,  this  fountain  will  play  till 
all  the  water  in  the  upper  veflel  i*  expended.  The  ope- 
ration of  this  fecund  fountain  will  lx  Letter  tmderfiood 
from  fig.  9.  whicli  an  intelligent  reader  will  fee  is  per- 
fectly equivalent  to  fig.  8.  A very  powerful  engine  for 
ratling  water  upon  tin*  principle  La*  lung  been  employed 
in  the  Hungarian mmes ; where  the  pipe  AB  is  about 
200  feet  high,  and  the  pipe  EG  about  120;  and  the 
condenlation  is  made  in  the  upper  veflel,  an.l  com- 


municated to  the  lower,  at  the  bottom  of  the  mine,  by 
a long  pipe.  See  tVxtimlVocis-  ^ 

We  may  now  apply  to  air  afl  the  laws  of  h}  dnoftatics  Lavanf 
and  hydraulics,  in  pcifctl  confidence  that  their  legiti-  h'drofts- 
matc  coufequcnces  will  be  obferved  iu  all  its  fituationa.  ^ 

We  flu.ll  m future  fubfiitutc,  in  place  of  any  force  act- 


ing on  a fuiface  of  air,  a column  of  water,  mercury,  or 
any  other  fluid  whole  weight  is  equal  to  this  foicc  : 
and  as  we  know; dilliafily  bom  theory  what  will  be  the 
coufcqurnccs  of  this  hydroflatic  preffure,  we  Aral!  de- 
termine a fri.ri  the  phenomena  in  air ; ami  in  cafea 
M 2 where 
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where  theory  docs  not  enable  us  to  fay  with  precifion 
what  is  the  effeft  of  this  preffurc,  experience  informs 
us  in  the  cafe  of  water,  and  analogy  enables  us  to  trans- 
fer this  to  air.  We  (hall  find  this  of  grcift  fervice  in 
fume  cafes,  which  otherwife  are  aimoit  defperate  in  the 

36  prefent  ftate  of  our  know  ledge. 

More  re-  From  fuch  familiar  and  fimple  obfervattons  and  expe- 
rUnerTXpC"  Aments,  the  fluidity,  the  heaviness,  and  elafticity,  arc 
fuch  u**  dif covered  of  the  fubftan  ee  with  which  we  are  furround- 
ed,  and  which  we  call  air.  But  to  underftand  thefe  pro- 
perties, and  completely  to  explain  their  numerous  and 
important  confcqucnccs,  we  muit  call  ill  the  aid  of  more 
refined  obfenratiuni  and  experiments  which  even  this 
fcanty  knowledge  of  them  enables  us  to  make j we 
muil  contrive  fome  methods  of  producing  with  prcci- 
Con  any  degree  of  cotidcifition  or  rarefa&ion,  of  em- 
ploying or  excluding  the  gravitating  preffurc  of  air,  and 
of  modifying  at  plcaiure  the  adtion  of  all  its  mechanical 

37  properti.-s. 

A method  Nothing  can  be  more  obvious  than  a method  ofcom- 
compicf-  a quantity  of  air  to  any  degree.  Take  a cy- 

the  air  Jndcror  pnfmatic  tube  AB  (fig.  10.)  (hut  at  one  end, 
and  fit  it  with  a pifton  or  plug  C,  fo  nicely  that  no  air 
can  pafs  by  its  fides.  This  will  be  bed  done  in  a cy- 
findric  tube  by  a turned  ftopper,  covered  with  oiled 
leather,  and  fitted  with  a long  handle  CD.  When  this 
is  thnifl  down,  the  air  which  formerly  occupied  the 
whole  capacity  of  the  tube  is  condenftd  into  lets  room. 
The  force  neccflary  to  produce  any  degree  of  cumpref- 
fiun  may  be  concluded  from  the  weight  ncccffary  for 
pufhing  down  the  plug  to  any  depth.  But  this  inftru- 
■v  ment  leaves  us  little  opportunity  of  making  interelUng 
experiments  on  or  in  this  condenfcd  air  ; and  the  force 
required  to  make  any  degree  of  comprefiion  cannot  be 
lucafurtd  with  much  accuracy  ; bccaufc  the  pifton  muft 
be  very  clofe,  and  have  great  fri&ion,  in  order  to  be 
fuflicicntly  tight : And  as  the  conqmflion  is  increafed, 
the  leather  is  more  fqueezed  to  tlie  fide  of  the  tube ; 
and  the  proportion  of  the  external  force,  which  is  em- 
ployed merely  to  overcome  this  variable  and  uncertain 
jfriciiou,  cannot  be  aferrtained  with  any  tolerable  pre- 
cifion.  To  get  rid  of  theft  imperfections,  the  following 
addition  may  be  made  to  the  inftntmcnt,  which  then 
j I becomes  w hat  is  called  the  ronden/ing Jjr.nge. . 

The  cor-  The  end  of  the  fyringc  is  perforated  with  a very 
derfing  fy.  fmaJl  hole  t f { and  being*  externally  turned  to  a fmall 
singe  with  cy]jnjcr>  a narrow  (lip  of  bladder,  or  of  thin  leather, 
foaked  in  a mixture  of  oil  and  tallow’,  muft  be  tied  over 
the  hole.  Now  let  us  fuppofe  the  pifton  pu(hcd  down 
to  the  bottom  of  the  barrel  to  which  it  applies  clofe  ; 
when  it  is  drawn  up  to  the  top,  it  leaves  a void  behind, 
and  the  weight  of  the  external  air  preflea  on  the  flip  of 
bladder,  which  therefore  claps  clofe  to  the  brafs,  and 
thus  performs  the  part  of  a valve,  and  keeps  it  clofe  fo 
that  no  air  can  enter.  But  tlie  pifton  having  reached 
the  top  of  the  barrel,  a bole  F in  the  fide  of  it  is  juft 
below  the  pifton,  and  the  air  rujhes  through  this  hole 
and  fills  the  barrel  Now  pufh  the  pifton  dowu  again, 
it  immediately  paffes  tire  hole  F,  and  no  air  cfcapcs 
through  it ; it  therefore  forces  open  the  valve  at  Jt  a»d 
efcapee  while  the  pifton  moves  to  the  bottom. 

Its  vclfcl  or  Now  let  E be  any  veffel,  fuch  as  a glafs  bottle,  ha- 
te«iv«r.  ring  its  mouth  fumi(htd  with  a brafs  cap  firmly  ce- 
mented to  it,  having  a hollow  ferew  which  fils  a (olid 
(crew  p r,  turned  on  the  cylindric  uozzk  oi  the  fyringc. 


Screw  the  fyringc  into  this  cap,  and  it  is  evident  that 
the  air  forced  out  of  the  fyringc  will  be  accumulated  in 
this  veffel : for  upon  drawing  up  the  pifton  the  valve 
/ always  (huts  by  the  elafticity  or  expanding  force  of 
the  air  in  E ) and  on  pufhing  it  down  again,  the  valve 
will  open  as  foon  as  the  pifton  has  got  fo  far  down  that 
the  air  in  the  lower  part  of  the  barrel  is  more  powerful 
than  the  air  already  in  the  vcfleL  Thus  at  every  ftroke 
an  additional  barrelful  of  air  will  be  forced  into  the 
veffel  E ; and  it  will  be  found,  that  after  every  ftroke 
the  pifton  muft  be  farther  pufhed  down  before  the  valve 
will  open.  It  cannot  open  till  the  preffurc  arifing  from 
the  elafticity  of  the  air  condenfcd  in  the  barrel  is  fupe- 
rior  to  the  elafticity  of  the  air  condcnfed  in  the  veffel ; 
that  is,  till  the  condcnfation  of  the  firft,  or  its  denfity, 
is  f>mrwbat  greater  than  that  of  the  laft,  in  order  to 
overcome  the  draining  of  the  valve  on  the  hole  and  the 
(licking  oco  fioned  by  the  clammy  matter  employed  to 
make  it  air-tight.  ^ 

Sometimes  the  fyringc  is  conftruAcd  with  a valve  in  \ different 
the  p llon.  This  pifton,  inti  cad  of  being  of  one  piece  cooftruc- 
and  folid,  confifts  of  two  pieces  perforated.  The  upper  *,0fl  ***** 

part  iknm  is  connected  with  the  rod  or  handle,  and1,rm**‘ 
has  its  lower  part  turned  down  to  a fmall  cylinder, 
which  is  ferewed  into  the  lower  part  klon;  and  has 
a perforation  g h going  up  in  the  axis,  and  terminating, 
in  a hole  h in  one  fide  of  the  rod,  a piece  of  oiled 
leather  is  drained  acrofs  the  hole  g.  When  the  pifton 
is  drawn  up  and  a void  left  below  it,  the  weight  of  the 
external  air  forces  it  through  the  hole  bg,  opens  the 
valve  g,  and  fills  the  barrel.  Then,  on  pufhing  down 
the  pifton,  the  air  bring  fqueezed  into  lefs  room,  prefles 
on  the  valve  g , (huts  it  ; and  none  efcaping  through 
the  pifton,  it  is  gradually  condenfcd  as  the  pifton  do  , 
feends  till  it  opens  the  valve  /,  and  is  added  to  that  al- 
ready accumulated  in  the  veffel  E. 

Having  in  this  manner  forced  a quantity  of  air  into  Flafticity 
the  veffel  E,  we  can  make  many  experiments  in  it  in  of  the  air 
this  ftate  of  condenfation.  We  are  chiefly  concerned  inc,ea*'i;‘* 
at  prefent  with  the  effect  which  this  produces  on  its 
elauicitv.  We  fee  this  to  be  greatly  increafed ; for 
we  fin<i  more  and  more  force  required  for  introducing 
every  fucceffivc  barrelful  When  the  fyringc  is  unferew- 
ed,  wc  fee  the  air  rufh  out  with  great  violence,  and 
every  indication  of  great  expanding  force.  If  the  fy- 
ringe  be  conne&cd  with  the  veffel  E in  the  fame  man-  , 

ncr  as  the  fyringe  in  n°  17,  viz.  by  interpofinga  (lop- 
cock  B between  them  (fee  fig.  3.),  and  if  this  (lop- 
cock  have  a pipe  at  its  extremity,  reaching  near  to  the 
bottom  of  the  veffel,  which  is  previonfly  half  filled  with 
water,  we  can  obferve  diftinrily  when  the  elafticity  of 
the  air  in  the  fyringe  exceeds  that  of  the  air  in  the  re- 
ceiver : for  the  pifton  muff  be  pufhed  down  a certain, 
length  before  the  air  from  the  fyringc  bubhlcs  up  thro* 
the  water,  and  the  pifton  muft  be  farther  down  at  each 
fuccefiive  ftroke  before  this  appearance  is  obferved. 

When  the  air  has  thus  been  accumulated  in  the  re- 
ceiver, it  preffes  the  fides  of  it  outward,  and  will  burft 
it  if  not  ftrong  enough.  It  alfo  preffes  on  the  furfacc 
of  the  water ; and  if  we  now  (hut  the  cock,  unferew 
the  fyringe,  and  open  the  cock  again,  the  air  will  forcr 
the  water  through  the  pipe  with  great  velocity,  caufing 
it  to  rife  in  a beautiful  jet.  When  a metal-rceeiver  i« 
ufed,  the  coudenfittion  may  be  pufhed  to  a great  length* 
and  the  jet  will  then  rife  to  a great  height ; which  gra- 
dually 
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dually  diminifhes  ai  the  water  it  expended  and  room 
6t  given  to  the  air  to  expand  itfdf.  Set.  the  figure. 

A method  We  judge  of  the  condenfation  of  air  in  the  vcffd  E 
c i iudgfinz  hy . the  number  of  llrokes  and  the  proportion  of  the 
of  »h*  cod-  Qp^ity  0f  the  fyringe  to  that  of  the  veflcl.  Suppofe 
dcrlauor,  ^ tQ  ^ of  the  laft  j then  we  know, 

that  after  to  llrokes  the  quantity  of  air  in  the  veflel  ia 
doubled,  and  therefore  it*  denfity  double,  and  fo  on  af- 
ter any  number  of  ftrokei.  Let  the  capacity  of  the  fy- 
ringc  (when  the  piilou  ia  drawn  to  the  top)  be  n,  and 
that  of  the  veflel  be  and  the  number  of  ftrokc*  be  w, 

the  denfity  of  air  in  the  veflel  will  be  or 


No*  per- 
feAly  aceu 
rate. 
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method. 


But  this  is  on  the  fuppofition  that  the  pillon  accu- 
rately fill*  the  barrel,  tne  bottom  of  the  one  applying 
ck>fc  to  tliat  of  the  other,  and  that  no  force  i*  neceflary 
for  opening  either  of  the  valves : but  the  firft  cannot 
be  injured,  and  the  laft  is  very  far  from  being  true.  In 
the  cooJtni&ion  now  deferibed,  it  will  require  at  lead 
one  twentieth-part  of  the  ordinary  preflure  of  the  air 
to  open  the  pillon  valve  : therefore  the  air  which  gets 
in  will  want  at  lcail  this  proportion  of  its  complete 
clafiicity  ( and  there  is  always  a fimilar  part  of  the 
clailicity  employed  in  opening  the  nozzle  valve.  The 
condenfation  therefore  i*  never  ucarly  equal  to  what  is 
here  determined. 

It  is  accurately  enough  ntcafured  by  a gage  fitted  to 
the  inllrumcnt.  A glafs  tube  GH  of  a cyhndric  bore, 
and  dole  at  the  end,  is  ferewed  into  the  fide  of  the  cap 
on  the  mouth  of  the  veflcl  E.  A (mail  drop  of  water 
or  mercury  is  taken  into  this  tube  by  warming  it  a little 
in  the  hand,  which  expands  the  contained  air,  fo  tliat 
when  the  open  end  is  dipped  into  water,  and  the  whole 
allowed  to  cool,  the  water  advances  a little  into  the  tube. 
The*  tube  is  fumifiicd  with  a fcale  divided  into  fmall 


equal  parts,  numbered  from  the  clofe  end  of  the  tube. 
Since  this  tube  communicates  with  the  veflcl,  it  is  evi- 
dent that  the  condenfation  will  force  the  water  along 
the  tube,  acting  like  a pillon  on  the  air  beyond  it,  and 
the  air  in  the  tube  and  veflcl  will  always  be  of  one  den- 
fity. Suppofe  the  number  at  which  the  drop  (land* 
before  the  cuudcnfaiion  it  made  to  be  r,  and  that  it 
(lands  at  d when  the  condensation  lias  attained  the  de- 


gree required,  the  denfity  of  the  air  in  the  remote  end 
of  the  gage,  and  consequently  in  the  veflcl,  will  be 
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tor 

condenuu 

tioai. 


d 

, Sometimes  there  is  ufed  any  bit  of  tube  clofe  at  one 
end,  having  a drop  of  water  in  it,  Amply  laid  into  the 
veflcl  E,  and  fumi  filed  or  not  with  a fcale : but  this 
can  only  be  ufed  with  glafs  vtflcls,  and  thefe  are  too 
weak  to  refill  the  preflure  arifing  from  great  condeni'a- 
tion.  In  fuch  experiments  metalline  veflcl*  arc  ufed, 
fitted  with  a variety  of  apparatus  for  different  experi- 
ments. Some  of  thefe  will  be  occafionally  mentioned 
afterwards. 

. It  mull  be  obferved  in  this  place,  that  Tery  great  con- 
densations require  great  force,  and  therefore  fmall  fy- 
ringes.  It  is  therefore  convenient  to  have  them  of  va- 
rious fixes,  and  to  begin  with  thofc  of  a larger  diame- 
ter, which  operate  more  quickly  ; and  when  the  con- 
denfation becomes  fatiguing,  to  change  the  fyringe  for 
a f mailer. 


A T I C S.  ■«  9J 

For  this  reafon,  and  in  general  to  make  the  conden-  67 
ling  apparatus  more  convenient,  it  is  proper  to  have  a 
flop-cock  interpofed  between  the  fyringe  and  the  veflcl,  lwccn  t^e 
or  as  it  is  ufually  called  the  receiver.  This  confiils  of  a fyringe  and 
brafs  pipe,  which  lias  a well-ground  cock  in  its  middle,  receiver, 
and  has  a hollow  ferew  at  one  end,  which  receives  the 
nozzle  ferew  of  the  fyringe,  and  a folid  ferew  at  the 
other  end,  which  fits  the  ferew  of  the  receiver.  Sec 

fig-3-  . «• 

By  thefe  gage*,  or  contrivances  fimilar  to  them,  wc  luQsoces  of 
have  been  able  to  afeertain  very  great  degree*  of  con-  500* 
denfation  in  the  couric  of  fome  experiments.  Dr  Hales 
found,  that  when  dry  wood  was  put  into  a llrong  veflcl, r 
which  it  almofl  filled,  and  the  remainder  was  filled  with 
water,  the  fweDing  of  the  wood,  occafioncd  by  its  im- 
bibition of  water,  condcnfcd  the  air  of  his  gage  into  the 
thoufandth  of  its  original  bulk.  He  found  that  pcafe 
treated  in  the  lame  way  generated  elailic  air,  which 
p reifing  on  the  air  in  the  gage  condcnfed  it  into  the 
fifteen  hundredth  part  of  its  bulk.  'This  ia  the  grcatrft 
condenfation  that  has  been  afeertained  with  precifion* 
although  in  other  experiment*  it  has  certainly  been  car- 
ried much  further  j but  the  precifc  degree  could  not  be 
afeertained. 

The  only  ufe  to  be  made  of  thi*  obfervation  at  pre-  Air  aod 
lent  is,  that  lince  we  have  been  able  to  exhibit  air  in  a wJtcr, 10 
denfity  a thoufand  times  greater  than  the  ordinary  den- 
fity  of  the  air  wc  breathe,  it  cannot,  as  fome  imagine, 
be  only  a different  form  of  water  ; for  in  this  Hate  it 
it  is  as  denle  or  deafer  than  water,  and  yet  retains  its 
great  expanfibility.  jG 

Another  important  obfervation  is,  that  in  every  ftate  And  fliow 
of  denfity  in  which  we  find  ir,  it  retains  its  pcrftd  ertof  °f‘ 
fluidity,  trani’mitting  all  preflure*  which  are  applied 
it  with  undiminiihed  force,  as  appears  hy  the  equality  qr&rg 
conflantly  obferved  between  the  oppofing  columns  ofciaflkky, 
water  or  other  fluid  by  which  it  is  comprefled,  and  by 
the  facility  with  which  all  motions  are  performed  in  it 
in  the  moll  comprefled  Hates  in  which  we  can  make  ob- 
fervations  of  this  kind.  This  faCl  is  totally  incompa- 
tible with  the  opinion  of  tliofe  who  aferibe  the  clallici- 
ty  of  air  to  the  fpringy  ramified  ilru&urc  of  its  particles, 
touching  each  other  like  fo  many  piece*  of  fponge  or 
foot-balls.  A collcelion  of  fuch  particles  might  indeed 
be  pervaded  by  folid  bodies  with  confiderable  cafe,  if 
they  were  merely  touching  each  other,  and  not  fubjcA- 
ed  to  uny  external  preflure.  But  the  moment  fuch 

ftrtrflurc  is  exerted,  and  the  aflcmblage  Squeezed  into  a 
mailer  fpacc,  each  prefles  on  its  adjoining  particles  : 
they  are  individually  comprefled,  flattened  in  their  touch- 
ing Airfares,  and  btfore  the  dtnjity  it  doutlrd  they  arc 
fqueezed  into  the  form  of  perfect  cubes*  and  compofc  a 
mais,  which  may  indeed  propagate  preflure  from  one 
place  to  another  in  an  imperfect  manner,  and  with  great 
diminution  of  its  intcnlity,  bi.t  will  no  more  be  fluid 
than  a mafs  of  foft  clay.  It  will  be  of  ufc  to  keep  this 
obfervation  in  mind. 

We  have  feen  that  air  is  heavy  and  comprefliblc,  and  Confeqnao* 
might  now  proceed  to  deduce  in  order  the  explanation  ce\of 
of  the  appearances  oonfequent  on  each  of  thefe  pro-  c * 
pcstica.  But,  as  has  been  already  obferved,  the  elafli- 
city  of  air  modifie*  the  effecls  of  its  gravity  fo  remark- 
ably, that  they  would  be  imperially  underflood  if  both 
qualities  were  not  combined  in  our  confidcration  of  ci- 
ther. At  any  rate,  fome  farther  coufcqueuccsaof  its  ekf- 

tkity. 
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ticity  mud  be  eonfidcred,  before  we  underftand  the  mean* 
of  varying  at  plcafure  the  effect  of  its  gravity, 
to  pres*  Since  air  is  heavy , tlie  lower  Ante  of  a mafs  of  air 
expaiifibili-  mud  fnpport  the  upper;  ami,  being  comprtfUble,  they 
mud  be  coodenfcd  by  their  weight.  In  this  (late  of 
comprefiion  the  eladicity  of  the  lower  (Irata  of  air  a&s 
in  oppuiition  to  the  weight  of  the  incumbent  air,  and 
balances  it.  There  is  no  reafon  which  (hould  make  us 
fuppofc  that  its  expanding  force  belongs  to  it  only  when 
in  fuch  a (late  of  comprefiion.  It  is  more  probable,  that, 
if  wc  could  free  it  from  this  ptxflure,  the  air  would  ex- 
pand itfclf  into  dill  greater  bulk.  This  is  moft  diftindly 
yi  ften  in  the  following  experiment. 

P.oved  by  Into  the  cylindric  jar  ADCD  (fig.  1 1.),  w hich  hat 
experiment.  a fma]]  hole  in  its  bottom,  and  is  funiifhed  with  an 
air-tight  pidon  E,  put  a finall  tiaccid  bladder,  having  its 
mouth  tied  tight  with  a firing.  Having  puthed  the 
pidon  near  to  the  bottom,  and  noticed  the  dare  of  the 
bladder,  (lop  up  the  hole  in  the  bottom  of  the  jar  with 
the  finger,  and  draw  up  the  pidon,  which  will  require 
a confidcrable  force..  You  will  obferve  the  bladder  fwell 
out,  as  if  air  had  been  blown  into  it ; and  it  will  again 
coliapfc  on  allowing  the  pidon  to  defeend.  Nothing 
can  be  more  unexceptionable  than  the  conclufion  from 
this  experiment,  that  ordinary  air  is  in  a date  of  com- 
prefiion, and  that  its  eladicity  is  not  limited  to  this  (late. 
The  bladder  being  flaccid,  (hows  that  the  included  air 
is  in  the  fame  date  with  the  air  which  fturounds  it ; 
and  the  fame  nurd  be  affirmed  of  it  while  it  fwells  but 
Jlill  remains  flaccid.  We  mud  conclude,  that  the  whole 
air  within  the  vcfl'cl  expands,  and  continues  to  fill  it, 
when  its  capacity  has  been  enlarged.  And  fince  this 
is  obferved  to  go  on  as  long  as  we  give  it  more  room, 
we  conclude,  that  by  fuch  experiments  we  have  not  yet 
74  given  it  fo  much  room  as  it  can  occupy. 

Attempt*  It  was  a natural  objedt  of  cunofity  to  difeover  the 
tn  irf cover  limits  0f  ih|8  expanfion  • to  know  what  was  the  natural 
ot  thiTe*.  UI»conil  rained  bulk  of  a quantity  of  air,  beyond  which 
pauGoii  by  it  would  not  expand  though  all  external  comprefling 
force  were  removed.  Accordingly  plidofophers  con- 
dr  oded  in llruments  for  rarefy  iag  the  air.  The  common 
water-pump  had  been  long  familiar,  and  appeared  very 
proper  for  this  purpofe.  The  mod  obvious  is  the 
yf  following. 

A fyri-gc;  Let  the  barrel  of  the  fyringe  AD  (fig.  12.)  commu- 
nicate with  the  vcflel  V,  with  a dopcock  C between 
them.  .Let  it  communici  te  with  the  external  air  by 
another  orifice  D,  in  any  convenient  (ituation,  alfo 
funiUhed  with  a dopcock.  Let  this  fyringe  have  a 
pi  lion  very  accurately  fitted  to  it  fo  as  to  touch  the 
bottom  all  over  when  puihed  down,  and  have  no  va- 
• 6 cancy  about  the  (ides. 

Prom  the  Now  fuppofc  the  pidon  at  the  bottom,  the  cock  C 
ciperarhm  0pcn>  ami  the  cock  D fhut,  draw  the  piiton  to  the 
oi  whkh  ^ The  air  whicli  filled  the  vcflel  V will  expand  fo 
as  to  fill  both  that  vcficl  and  the  barrel  AB  ; and  as  no 
reafon  can  be  given  to  the  contrary,  we  mud  fiippofc 
that  the  air  will  be  uniformly  diffufod  through  both. 
Calling  V ami  B the  capacity  of  tire  vcficl  and  barrel, 
it  is  plain  that  the  bulk  of  the  air  will  now  be  V li  ; 
and  fince  the  quantity  of  matter  remains  the  fame,  and 
the  denfity  of  a fluid  is  as  its  quantity  of  matter  dire&ly 
%nd  its  bulk  invcrfcly,  the  dcnlity  0/  tlic  expanded  air 


win  be  y3j7g»  the  denfity  of  common  air  being  1 ; for 

V+Bi  V=i  „ 

The  psflon  requires  force  to  rnife  it,  and  it  is  railed  ipfAr 
in  opposition  to  the  preflunr  of  the  incumbent 
fpherr ; for  this  had  formerly  been  balanced  by  the 
eladicity  of  the  common  air : and  we  conclude  from  expanded 
the  fail,  tlmt  forte  it  renmred  to  ra  ft  the  p*fion%  that  the  sir, 
eladicity  of  the  expanded  air  is  lefs  than  that  of  air  in 
its  ordinary  date ; and  an  accurate  obfenmtion  of  the 
force  neccflary  to  raife  it  would  (how  how  much  the 
eladicity  is  diminiflied.  When  therefore  the  pidon  is 
let  go,  it  will  defeend  as  long  as  the  preflurc  of  the 
atmofphcrc  exceeds  the  eladicity  of  the  air  in  the  bar- 
rel ; that  is,  till  the  air  in  the  barrel  is  in  a (late  of  or- 
dinary denfity.  To  put  it  further  down  will  require 
force,  becauTc  the  air  tnuft  be  compreflld  in  the  barrel ; 
but  if  we  now  open  the  cock  D,  the  air  will  be  ex- 
pelled through  it,  and  the  piilon  will  reach  the  bottom.  jt 
Now  (but  the  difchitTii  if  tot  i D,  and  opdi  the  cock  And  ca’ca- 
C,  and  draw  up  the  pidon.  The  air  wliich  occupied  j.ve  ^ <*ca* 

the  fpace  V,  with  the  denfity  will  now  occupy 

the  fpace  V+B,  if  it  expands  fo  far.  To  have  its 
denfity  D,  fav,  As  its  prefent  bulk  V 4*B  is  to  its 

V 

former  bulk  V,  fo  is  its  former  deniity  to  its 

VxV 

new  denfity;  which  will  therefore  be  — — w , 

J V+BxV-fB 

VI* 

Of  — » 

It  is  evident,  that  if  the  air  continues  to  expand,  79 
the  denfity  of  the  air  in  the  vcflel  after  the  third  draw- 
V i* 

ing  up  of  the  pidon  will  be  ^ » after  tlie  fourth 


it  will  be 


V + L\ 


» and  after  any  number  of  flrokes  a 


fr 


will  be . Thus,  if  the  vcficl  is  four  times  as 

\ ^ Bl 

large  as  the  barrel,  tlie  denfity  after  the  fifth  droke 
will  be  -J  ,if,  nearly  f of  its  ordinary  denfity. 

On  the  other  hand,  tlie  number  n of  drokes 
nccclTary  for  rcduiing  air  to  the  denfity  D is 
Log  D 

Log  V — Log  (V  + li)' 

Thus  we  fee  that  this  indroment  can  never  abdraH  Some  i»w 
the  Whole  sir  in  confrquertce  of  its  expanfion,  but  only  cooveui- 
rarefy  it  continually  as  king  as  it  continues  to  expand ; 
nay,  there  is  a limit  beyond  which  the  rarefaction  can-  mg  lt 
not  go.  When  the  piilon  Ins  leached  the  bottom, 
there  remains  a fin  all  fpace  between  tt  and  the  cock 
C filled  with  common  air.  When  the  piilon  is  drawn 
up,  this,  final!  quantity  of  air  expands,  and  alio  a funilar 
quantity  in  the  neck  of  the  other  cock  $ and  no  air 
will  come  out  of  the  receiver  V till  the  expanded  air 
in  the  barrel  is  of  a frrtslkr  denfity  than  tlie  air  in  the 
receiver.  This  cirvumftance  cvidchtly  dined*  us  to 
make  thefe  two  fpaccs  as  ("mall  as  jiolfible,  or  by  forms 

contrivance 
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contrivance  to  fill  them  up  altogether.  Perhaps  this 
may  be  done  effe&ually  in  the  following  manner. 

Let  BE  (fig.  13.)  reprefent  the  bottom  of  the  bar- 
r.rel,  and  let  the  circle  HKI  be  the  fe&ion  of  the  key 
of  the  cock,  of  a large  diameter,  and  place  it  as  near 
to  the  barrel  as  can  be.  Let  tin*  communicate  with 
the  barrel  by  means  of  an  hole  FG  widening  upwards, 
as  the  fruftum  of  a hollow  obtufc  cone.  Let  the  bottom 
of  the  pifton  bfhg-  be  ftutped  fo  as  to  fit  the  bottom 
of  the  barrel  and  this  hole  exactly.  Let  the  cock  be 
pierced  with  two  holes.  One  of  them,  HI,  paflca 
perpendicularly  through  its  axis,  and  forms  the  commu- 
nication between  tlie  receiver  and  barre1.  The  Oliver 
hole,  KL,  has  one  extremity  K on  the  fame  circum- 
ference with  H,  fo  that  when  the  key  is  turned  a fourth 
part  round.  It  will  come  into  the  place  of  H : but  this 
hole  is  pierced  obliquely  into  the  key,  and  thus  keeps 
dear  of  the  hole  HI.  ft  goes  no  further  than  the 


axis,  where  it  communicates  with  a hole  bored  along 
the  ax's  and  terminating  at  its  extremity#  TVs  hole 
forms  the  communication  with  the  external  air,  and 
ferves  for  difehargirig  the  air  in  the  barrel.  (A  fide 
view  of  the  key  is  feen  in  fig.  14.)  Fig.  12.  fhuws  the 
pofitioaof  the  cock  while  the  piilon  is  moving  upwards, 
and  tig.  14.  (how*  its  pofitton  while  the  pi  (ton  is  moving 
downwards.  When  th:*  t»iU>ti  has  readied  the  bottom, 
the  conical  piece  fkg  of  the  pidon,  which  may  be  of 
firm  leather,  fills  the  hole  FUG,  and  therefore  com- 
pletely expels  the  air  from  the  barrel.  The  canal  KL/ 
of  the  cock  contains  air  of  the  common  dcnlity ; but 
this  is  turned  slide  into  the  pofition  KL  (fig.  *3-), 
while  the  pifton  is  ft  ill  touching  the  cock.  It  cannot 
expand  into  the  barrel  during  the  afeent  of  the  ptfton.  In 
place  of  it  the  perforation  HLI  comes  under  the  pifton, 
filled  with  air  that  had  been  turned  tifide  with  it  when 
the  piilon  was  at  the  top  of  the  barrel,  and  therefore 
<*f  the  fame  denfity  -with  the  air  of  the  receiver.  It  ap- 
pears therefore  that  tlftrre  is  no  limit  to  the  rarefaction 
as  long  as  the  air  will  eVrnnd. 

This  inflrument  is  called  an  Exhaustino  String*. 
It  is  more  generally  math:  in  another  form,  which  is 
much  lefs  expenfive,  and  more  convenient  ra  its  ufc. 
Inftcad  of  luring  furoilhcd  with  t*h  for  eftabtiflung 
the  communications  and  (hutting  them,  as  is  necef- 
fory,  it  has  w/vo  like  thofe  of  the  condenfing  fy- 
rirtge,  but  opening  in  the  oppofite  direction.  It  is 
thin  made : 

The  pipe  of  communication  or  conduit  MN 
(fig.  15.),  has  a male  ferew  in  its  extremity,  ;md  over 
this  is  tied  a flip  of  bladder  or  leather  M.  The  lower 
half  of  the  pifton  has  alio  a male  ferew  on  it,  covered 
at  the  end  with  a flip  of  bladder  O.  This  is  ferewed 
into  the  upper  half  of  the  pifton,  which  is  pierced  with 
a hole  H coming  out  of  the  fide  of  the  rod. 

Now  ftrppnfc  the  fyringe  feirwed  to  the  conducting 
pipe,  and  that  ferewed  into  the  receiver  V,  and  the 
piilon  at  the  bottom  of  the  barrel.  When  the  pifton 
is  drawn  up,  the  preffurc  of  the  external  air  fhufcs  the 
valve  O,  and  a void  is  left  below  the  pifton : there  is 
therefore  no  prefTure  on  the  upper  fide  of  the  valve  M 
to  balance  the  clafticity  of  the  air  m the  receiver  which 
formerly  balanced  the  weight  of  the  atmofphere.  The 
air  therefore  in  the  receiver  lifts  this  valve,  and  diftri- 
butes  itfdf  between  the  vciTcl  and  the  barrel ; fo  that 


when  the  pifton  has  reached  the  top  the  denfity  of  the 
air  in  both  receiver  and  barrel  is  as  before 

When  the  pifton  is  let  go  it  defeends,  bccaufc  the  S6 
clafticity  of  the  expanded  air  is  not  a balance  for  the 
preffurc  of  the  atmofphere,  which  therefore  preffes  down 
die  pifton  with  the  difference,  kccjLg  the  pi  (Ion-valve 
flint  all  the  while.  At  the  fame  time  the  valve  M 
alfo  (huts  r for  it  was  opened  by  the  prevailing  clafticity 
of  the  air  in  the  receiver,  and  while  it  is  open  the  two 
airs  hayc  equal  denfity  and  clafticity ; hut  the  moment 
the  pifton  defeends,  the  capacity  of  the  barrel  is  di- 
minHhcd,  the  clafticity  of  its  air  morales  by  collapfing, 
and  now  prevailing  over  that  of  the  air  in  the  receiver 
(huts  the  valve  M. 

When  it  has  arrived  at  fuch  a part  of  the  barrel  8/ 
that  the  air  in  it  is  of  the  dcnlity  of  the  external  air, 
there  is  no  force  to  pulk  it  farther  down ; the  hand 
mull  therefore  prefs  it.  This  attempts  to  condenfc 
the  air  in  the  b;<ncl,  and  therefore  iaervafes  its  clafticity  ; 
fo  that  it  lifts  the  valve  O and  cfoipcs,  and  the  pitlo.i 
gets  to  the  bottom.  When  drawn  up  again,  greater 
force  is  required  than  the  lall  time,  bccaufc  the  clafti- 
city of  the  incladcd  air  is  lefs  than  in  the  former  ftroke. 

The  pifton  rifts  further  before  the  valve  M is  lifted  up, and 
when  it  has  icachcd  the  top  of  the  barrel  the  denfity  of 

. , f v I* 

the  included  air  11  - . ....  . The  piilon,  when  let  co, 

V+B.  r h 9 

will  defeend  further  than  it  did  before  ere  the  pifton- 
valvc  open,  and  the  preffurc  of  the  hand  will  again 
pulh  it  to  the  bottom,  all  the  air  cfcapiug  through  O. 

*H*c  rarefaction  will  go  on  at  every  fuccelfive  ftroke  in 
the  fame  manner  as  with  the  otlicr  fyringe.  ^ 

This  fyringe  is  evidently  more  eafy  in  its  ufc,  re-  ves  tige* 
quiring  no  attendance  to  the  cocks  to  open  and  (hut  f dii«  fy- 
them  at  the  proper  times.  On  tliis  account  this  con-riniS«  over 
ftrudion  of  an  exhaidllng  fyringe  is  much  more  gene-  ^ j foriuer» 
rally  tiled. 

But  it  is  greatly  inferior  to  lire  fyringe  with  cocks  |t,  in^r;0« 
with  rcfptcl  to  its  power  of  rarefaction.  I tv  operation  rity. 
is  greatly  limited.  It  is  evident  that  no  air  will  come 
out  of  the  receiver  unlcfs  its  clafticity  extttd  that  of  the 
air  in  the  barrel  by  a difference  able  to  lift  up  the  valve 
M.  A piece  of  oiled  leather  tied  acrofii  this  hole  can 
hardly  be  nude  tight  and  certain  of  clapping  to  the 
hole  without  fome  final!  draining,  which  muft  therefore 
be  overcome.  It  mull  be  very  penile  indeed  not  to 
require  a force  equal  to  the  weight  of  two  incites  of 
water,  and  this  is  canal  to  about  the  2octh  part  of  the 
whole  clafticity  of  the  ordinary  air ; and  therefore  this 
fyringe,  for  this  rcafon  alone,  cannot  rarefy  air  above 
2co  times,  even  though  air  were  capable  of  an  indefinite 
expanfion.  In  like  maimer  the  valve  O cannot  be 
raffed  without  a fimilar  prevalence  of  the  clafticity  of 
the  air  in  the  barrel  above  the  weight  of  the  atmofphere. 

Tbcfe  caufcs  united,  make  it  difficult  to  rarefy  the  air 
more  tlian  100  times,  and  very  few  fuch  fyringes  will 
rarefy  it  more  than  50  time* ; whereas  the  fyringe  with 
cocks,  when  new  and  in  good  order,  will  rarefy  it 
1000  times. 

But,  on  the  other  hand,  fyringes  with  cocks  arc  The  forme*- 
much  more  expenfive,  cfpcciaHy  when  fumilhed  with  fyrinpe, 
apparatus  for  opening  and  (hutting  the  cocks.  They  howtvw, 
arc  marc  difficult  to  make  equally  tight,  and  (which 

thCtlocdcr. 
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Air-pump,  the  greateft  objection)  do  not  remain  lon£  in  good  or- 
' _ dcr.  The  cocks,  by  fo  frequently  opening  and  (hut- 
ting, grow  We,  and  allow  the  air  to  cfrapc.  No 
method  has  been  found  of  preventing  this.  They  mull 
be  ground  tight  by  means  of  emery  or  othor  cutting 
powders.  Some  of  thefe  unavoidably  (lick  in  the  metal, 
and  continue  to  wear  it  down.  For  this  reafon  philo- 
! fuphm,  and  the  makers  of  philofophicai  inflrtiments, 

have  turned  their  chief  attention  to  the  improvement  of 
the  fyringe  with  valves.  Wc  have  been  thus  minute  in 
the  account  of  the  operation  of  rarefaction,  that  the 
reader  may  better  undcrllaud  the  value  of  thefe  improve- 
ments, ami  in  general  the  operation  of  the  principal 
pneumatic  engines. 

Of  the  jftK'Pi'Mr. 

Invention  An  Air-Pump  i»  nothing  but  an  exhaufting  fyringe 
©r  the  air-  accommodated  to  a variety  of  experiments.  It  was  firtl 
pump  by  invented  by  Otto  Guericke,  a gentleman  of  Magdc- 
Gucrjike-  |>urg|,  Jn  Germany,  about  the  year  1654.  We  trull 
that  it  will  not  be  unacceptable  to  our  readers  to  fee 
this  inftrument,  which  now  makes  a principal  article  in 
a philosophical  apparatus,  in  its  firfl  form,  and  to  trace 
it  through  its  fucccflivc  (leps  to  it*  prefent  ftatc  of  im- 
provement. 

Guericke,  indifferent  about  the  folitary  pofleflion  of 
an  invention  wliick  gave  entertainment  to  numbers  who 
came  to  fee  hi*  wonderful  experiments,  gave  a minute 
defeription  of  all  his  pneumatic  apparatus  to  Gafpar 
Schott  us  profeffor  of  mathematics  at  Wirteinbrrg,  who 
immediately  puhli/hcd  it  with  the  author’s  confcnt,  with 
an  account  of  fomc  of  it#  performances,  ftril  in  165}, 
in  his  Mechanic a HyJrau'u'j-pnntm  iUca  ; and  then  in  his 
Teclxvca  Curio/,),  in  1664,  a curious  collcclion  of  all 
the  wonderful  performances  of  art  which  he  culle&td  by 
a correfpondcncc  over  all  Europe. 

Cor  Arse-  ^lto  ^tKT’c^r|  air-pump  con  lifts  of  a glafs  receiver 

«3ot  cfbh  A (fig.  16.),  of  a form  nearly  fphcrical,  fitted  up  with 
pump.  a braJs  cap  and  cock  B.  The  nozzle  of  the  cap  was 
fixed  to  a fyringe  CDE,  alfo  of  brafs,  bent  at  D into 
half  a right  angle.  This  had  a valve  at  D,  opening 
from  the  receiver  into  the  fyriugc,  and  (hutting  when 
prefled  in  the  oppofitc  dire&ion.  In  the  upper  fide 
of  the  fyringe  there  is  another  valve  F,  opening  from 
the  fyringe  into  the  external  air,  and  /hutting  when 
preffed  inwards.  The  pi  don  had  no  valve.  The 
fyringe,  the  cock  B,  and  the  joint  of  the  tube,  were 
immerfed  in  a eiftern  filled  with  water.  From  tin’s 
defeription  it  is  cafy  to  underlland  the  operation  of 
the  inftrument.  When  the  pifton  was  drawn  up  from 
the  bottom  of  tLc  fyringe,  the  valve  F was  kept  (hut 
by  the  preffure  of  the  external  air,  and  the  valve  D 
opened  by  the  daft-city  of  the  air  in  the  receiver* 
When  It  was  pufticd  down  again,  the  valve  D immediately 
(hut  by  the  (iiperior  daflicity  of  the  air  in  the  fyringe ; 
and  when  this  was  fufficicntly  comprcffed,  it  opened 
the  valve  F,  and  was  difeharged.  It  was  tflunened  in 
water,  that  no  air  might  find  its  way  through  the  joints 
or  cock*. 

fu  im|ier>  It  would  feem  that  this  machine  was  not  very  per- 
fediou*.  feet,  for  Guericke  fays  that  it  took  feveral  hours  to 

fkuduce  an  evacuation  of  a moderate-fixed  veflel ; but 
tc  fays,  that  when  it  was  in  good  order,  the  rarefaction 
(for  he  ackuc  fledge?  that  it  was  not,  nor  could  br,  a 
complete  evacuation),  wav. fo  great,  that  when  the  cock 
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was  opened,  and  water  admitted,  It  filled  the  r^eiVer  Air-pump^ 

fo  as  fometimes  to  leave  no  more  than  the  bulk  of  a pea  ' 

filled  wnth  air.  This  is  a little  furprifing ; for  if  tlie 

valve  F be  placed  as  far  from  the  bottom  of  the  fyringe 

as  in  Schottus's  figure,  it  would  appear  that  the  rare- 

fa&ion  could  not  br  greater  tlx  an  what  mull  arife  from 

the  air  in  DF  expanding  till  it  filled  the  whole  fyringe  : 

bccaufc  as  foon  as  the  pifton  in  its  defeent  paffes  F it 

can  difeharge  no  more  air,  but  mull  comprefs  it  between 

F and  the  bottom,  tube  expanded  again  when  the  pifton 

is  drawn  up.  It  ia  probable  that  the  pifton  was  not  very 

tiglit,  but  tliat  on  prefling  it  down  it  allowed  the  air  to 

pafi  it } and  the  water  in  which  the  whole  was  immerfed 

prevented  the  return  of  the  air  when  it  was  drawn  up 

again  : and  this  accounts  for  the  great  time  ncccffary  for 

producing  the  defiled  rarefaction. 

Guericke,  being  a gentleman  of  fortune,  fpared  no  His  im- 
cxpencc,  and  added  a part  to  the  machine,  which  faved  provesacit 
his  numerous  vititants  the  trouble  of  hours  attendance®* 
before  they  could  fee  the  curious  experiments  with  the 
rarefied  air.  He  made  a large  copper  vcffel  G (fig.  1 7.), 
having  a pipe  and  cock  below,  which  pafled  through  the 
floor  of  the  chamber  into  an  under  apartinc fit,  where  it 
was  joined  to  the  fyringe  immerfed  in  the  eiftern  of  water, 
and  worked  by  a lever.  The  upper  part  of  the  veflcl 
terminated  jn  a pipe,  fumiihcd  with  a ftopcock  H,  fur- 
rounded  with  a (mall  brim  to  hold  water  for  preventing 
the  ingtefs  of  air.  On  the  top  was  another  cap  I,  alfo 
filled  with  water,  to  prated  the  jun&ion  of  the  pipes 
with  the  receiver  K.  This  great  vcffcl  was  always  kept 
exhaufted,  and  workmen  attended  below.  When  ex- 
periments were  to  be  performed  in  the  receiver  K,  it  was 
let  on  the  top  of  the  great  veflel,  and  the  cock  H was 
opened.  The  air  in  K immediately  di  flu  fed  iticlf  equal- 
ly between  the  two  vcffcU,  and  was  fo  much  more  rare- 
fied as  the  receiver  K was  fmallcr  than  the  veflel  G. 

When  tills  rarefaction  w as  not  fulfil ient,  the  attendants 
below  immediately  worked  the  pump. 

Thefe  particulars  defense  to  be  recorded,  as  they'  (how 
the  inventive  genius  of  this  celebrated  plulofophcr,  and 
becaufe  they  are  ufeful  even  in  the  prefent  advanced 
(late  of  tiie  (ludy,.  Guericke’s  method  of  excluding 
air  from  all  the  joints  of  his  apparatus,  by  iminerling 
thefe  joints  in  water,  is  the  only  method  tliat  has  to  this 
day  been  found  effectual ami  there  frequently  occur 
experiments  where  this  cxdufion  for  a long  time  is  ab- 
fi  lutcly  ncccflary.  In  fuch  cafes  it  is  nrceflUry  to  con- 
ftruft  little  cups  or  cillerns  at  every  joint,  and  to  fill 
them  with  water  or  oiL  In  a letter  to  Schottus,  1 662-3, 
he  deferibes  very  ingenious  contrivances  for  producing 
complete  rarefaction  after  the  rlailicity  of  the  remaining 
air  has  been  fo  far  diminished  tliat  it  u not  able  to  open 
the  valves.  He  ojsen-j  the  exhaufting  valves  by  a plug, 
which  is  pulhed  in  by  the  hand ; and  the  difeharging 
valve  is  opened  by  a fmall  pump  placed  on  its  outfidc,  fo 
that  it  opens  into  avoid  inftead  of  opening  againft  tl»c 
preffure  of  the  atmofphcrc*  (See  TetLnica  Curio  fa, 

p.  6b,  70.)  Thefe  contrivances  have  been  lately  added 
to  air-pumps  by  Ha;i»  and  Hurtcrasncw  inventions. 

It  mull  Ik  a>_knowlcdged,  that  the  application  of  the 
pump  or  fyringe  to  the  exhaustion  of  air  was  a very  ol>-  • 
vioiiv  thought  on  the  principle  exhibited  in  nv  17.  and 
iu  tills  way  it  was  alfo  employed  by  Guericke,  who 
firll  filled  the  receiver  with  water,  and  then  applied  the 
ly ringe.  But  this  w tsby  noineins  either  hi?  olijrA  or 
2 bis 
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Air-pump,  his  principle.  Hie  object  was  not  folcly  to  procure  a 
^ vcflel  void  of  air,  but  to  exhaoft  the  air  which  was  sd- 

Meru  of  i°  it  ; and  his  principle  was  the  power  which  he 

Ciuerickc.  fufpe&ed  to  be  in  air  of  expanding  itfclf  into  a greater 
fpace  when  the  force  was  removed  which  he  fuppofed 
to  compreij  it.  He  cxprefsly  fays  (Trad,  de  Expert, 
mentis  AiagJehurgici>t  et  in  Ep’jl  ad  V bottom),  that  the 
Contrivance  occurred  to  him  accidentally  when  occupied 
with  experiments  in  the  Toricellian  tube,  in  which  he 
found  that  the  air  would  really  expand,  and  completely 
fill  a much  larger  fpact  than  what  it  ufuaUy  occupied*  and 
that  he  had  found  no  limits  to  the  expanfion,  evincing 
this  by  facls  which  wc  fhall  perftCtly  undcriland  by  and 
by.  This  was  a do&rinc  quite  new,  and  required  a 
philofophical  mind  to  view  it  in  a general  and  fyilemalic 
manner  ; and  it  tnuft  be  owned  that  his  manner  of 
treating  the  fubjeft  is  equally  remarkable  for  ingenuity 
96  and  for  modefty.  (Epifi-  ad  St  bottom.) 

jji,  doctrine  arid  his  machine  were  foon  fpread  over 
u/phiJcfu*  EuroP5*  ^ the  age  of  literary  ardour  and  philofophi- 
j,h y.  cal  curiofityj  and  it  is  moft  pleafant  to  us,  who,  Handing 
on  the  fhoulders  of  our  predteeflors,  can  fee  far  around  ui, 
to  obferve  tlie  eagernefs  with  which  every  new,  and  to  us 
frivolous,  experiment  was  repeated  and  canvaffed.  The 
worshippers of  Ariftoile  were  daily  receiving  ft vere  morti- 
fications from  the  experimenter*,  or  empirics  as  they  affect- 
ed to  call  them,  and  the)*  exerted  thcmfclvea  llrenuoufiy 
in  fupport  of  his  now  tottering  rattfe.  This  contribu- 
ted to  the  rapid  propagation  of  every  difcorcry ; and 
it  was  a moll  profitable  and  refpc&ablc  bufinefs  to  go 
through  the  chief  cities  of  Germany  and  France  exhi- 
biting philofophical  experiments. 

About  this  time  the  foundations  of  the  Royal  Society 
Ardour  «f  London  were  laid.  Mr  Boyle,  Mr  Wren,  Lord 
felr  Boy lc.  Brounkrr,  Dr  Wallis,  and  other  curious  gentlemen, 
held  meetings  at  Oxford,  in  which  were  received  ac- 
counts of  whatever  was  doing  in  the  ftudy  of  nature  ; 
and  many  experiments  were  exhibited.  The  refeaiches 
of  Galileo,  Toriccfli,  and  Pafclial  concerning  the  pref- 
fure  of  tli?  air,  greatly  engaged  their  attention,  and 
many  additions  were  made  to  their  difeoverie*.  Mr 
Boyle,  the  moft  ardent  and  fuccefsful  ftudier  of  nature, 
had  the  principal  (hare  in  thefe  improvements,  his  in- 
quisitive mind  being  aided  by  ati  opulent  fortune.  In 
a letter  to  his  nephew  Lord  Dungarvon,  he  fays  that 
he  had  made  many  attempts  to  fee  the  appearances  ex- 
hibited by  bodies  freed  from  the  preffurc  of  the  air. 
He  had  made  Toricellian  tubes,  having  a final!  veffel 
a-top,  into  which  he  put  foine  bodies  before  filling  the 
tubes  with  mercury ; lb  that  when  the  tube  was  fet 
upright,  and  the  mercury  run  out,  the  bodies  were  in 
vatu*.  He  had  alfo  abft railed  the  water  from  a 
veffel,  by  a finall  pump,  by  means  of  its  weight,  in 
the  manner  described  in  n*  17,  having  previously  put 
bodies  into  the  veffel  along  with  the  water.  But  all 
thefe  ways  were  very  troublcfome  and  impcrfeS.  He 
was  delighted  when  he  learned  from  Schottus’s  firft 
publication,  that  Counfcllor  Guericke  had  effected  this 
by  the  expanfive  power  of  the  air  \ and  immediately  fet 
about  conftru&ing  a machine  from  his  own  ideas,  no 
defeription  of  Guericke’s  being  then  publiftud. 

Plate  It  confiAedof  a receiver  A (fig.  18.),  fumillied  with 
CCCCI.  a ftopcock  B,  and  fyringc  CD  placed  in  a vertical  po- 
sition below  the  receiver.  Its  valve  C was  in  its  to>t- 
tom,  clofc  adjoining  to  the  entry  of  the  pipe  of  com- 
Vou  XV.  Part  L 
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munkation ; and  the  hole  by  which  the  air  iflued  was  Air-pump, 
farther  fee u red  by  a plug  which  could  be  removed.  * * 

The  pilton  was  moved  by  a wheel  and  rackwork.  The  hj,  ^r. 
receiver  of  Guericke’s  pump  was  but  ill  adapted  for  pomp, 
any  conlulcvabic  variety  of  experiments;  and  accord- 
ingly  very  few  were  made  in  it.  Mr  Boyle’9  receiver 
had  a large  opening  EF,  with  a ft  rung  glafs  margin. 

To  this  was  fitted  a ftrong  brafs  cap,  pierced  with  a 
hole  G in  its  middle,  to  which  was  fitted  a plug  ground  \ 
into  it,  and  fhaped  like  the  key  of  a cock.  The  ex- 
tremity of  ijm  key  was  fumilhed  with  a ferew,  to 
U'hich  could  be  affixed  a hook,  or  a variety  of  pieces  for 
fupporting  what  was  to  be  examined  in  the  receiver,  or 
for  producing  various  motions  within  it,  without  ad- 
mitting the  air.  This  was  farther  guarded  again  ft  by 
means  of  oil  poured  round  the  key,  where  it  was  re- 
tained by  the  hollow  cup-likc  form  of  the  cover.  With 
all  thefe  precautions,  however,  Mr  lloyle  ingcrusoufly 
confefles,  that  it  was  but  fcldom,  and  with  great  diffi- 
culty, that  he  could  produce  an  extreme  degree ’of  rare- 
fudion  ; and  it  appears  by  Guericke’s  letter  to  -Schottus, 
that  in  this  refped  the  Magdcburgh  machine  had  the 
advantage.  But  moft  of  Boyle’s  very  intereiling  ex- 
periments did  not  require  this  extreme  raitiaeliou  ; and 
the  variety  of  them,  and  tiieir  philofophic  importance, 
compcnfated  for  this  defed,  and  foon  eclipfed  the  fame 
of  the  inventor  to  fuch  a degree,  that  the  itaic  of  air  in 
the  receiver  was  generally  denominated  the  vacuum 
Bojle*numy  and  the  air-pump  was  called  machitut  Boyle- 
ana.  It  does  not  appear  that  Guericke  was  at  all  foli- 
citous  to  maintain  his  claim  to  priority  or  invention. 

He  appears  to  have  been  of  a truly  noble  and  philoio- 
pl iic al  mind,  aiming  at  nothing  but  the  advancement  of 
iciencc.  99 

Mr  Boyle  found,  that  to  make  a veffel  air-tight,  it  H‘* eontri* 
was  fufficicnt  to  place  a piece  of  wet  or  oiled  leather  on  ^ske  air» 
its  brim,  and  to  lay  a fiat  pbtc  of  metal  upon  this,  vrfTrlt 
The  preffurc  of  the  external  air  fqueczed  the  two  folidd^ht. 
bodies  fo  hard  together,  that  the  toft  leather  effectually 
excluded  it.  Fins  enabled  him  to  render  the  whole 
machine  incomparably  more  convenient  for  a variety  of 
experiments.  He  caufcd  the  conduit-pipe  to  termi- 
nate in  a flat  plate  which  he  covered  with  leather,  and 
on  this  he  fet  the  glafs  ball  or  receiver,  which  had  both 
its  upper  and  lower  brim  ground  flat.  He  covered  the 
upper  orifice  in  bke  manner  with  a piece  of  oiled  lea- 
ther and  a flat  plate,  having  cocks  ana  a variety  of  other 
perforations  and  contrivances  fuited  to  his  purpofes. 

This  he  found  infinitely  more  expeditious,  and  alfo 
tighter,  than  the  clammy  cements  which  he  had  formerly 
uied  for  fccuring  the  joints. 

He  was  now  affifted  by  Dr  Hooke,  the  moft  ingeni-  Dr 
ous  and  inventive  mechanic  that  the  world  has  ever  feen.  ,mfr*ve- 
This  perfon  made  a great  improvement  on  tlie  air-pump,  me.* : <,f 
by  applying  two  fyringes  whofe  pifton-rods  were  worked  aim 
by  the  fame  wheel,  as  in  fig.  20,  n°  1,  and  putting  valves 
in  the  piftons  in  the  fame  manner  as  in  tne  pifton  of  a 
common  pump.  This  evidently  doubled  the  expedition 
of  the  pump’s  operation  : but  it  alfo  greatly  dixninifticd 
the  labour  of  pumping ; for  it  muft  be  obferved,  that 
the  pifton  H mull  be  drawn  up  againft  the  preffurc  of 
the  external  air,  and  when  the  rarcfa&ion  is  nearly  per- 
fe&  this  requires  a force  of  nearly  1 5 pounds  for  every 
inch  of  the  area  of  the  pifton.  Now  when  one  pifton 
H is  at  the  bottom  of  the  barrel,  the  other  K is  at 
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A»r-j«Aip.  tfcfc  top  of  the  barrel,  and  the  air  below  K is  equally 
rare  with  that  in  the  receiver.  Therefore  the  preffure 
of  the  external  air  on  the  pifton  K i»  nearly  cqftai  to 
that  on  the  pilion  H.  Both,  therefore,  arc  atiing  in 
©ppofite  dire&ions  on  the  wheel  which  gave  them  mo- 
lion  n and  the  force  nectffary  for  railing  M ia  only 
the  difference  between  the  datlicity  of  the  air  in  the 
barrel  H and  tliat  of  the  air  in  the  barrel  K.  Thu 
is  very  {mall  in  the  beginning  of  the  ftrokc,  but 
gradually  increafes  as  the  pifton  K defeends,  and 
becomes  equal  to  the  whole  excels  of  the  air’s  preffure 
above  the  eUftichy  of  the  remaining  air  of  the  receiver 
when  the  air  at  K of  the  natural  denfity  begins  to 
rpen  the  pi  lion  valvcx.  An  accurate  attention  to  the 
circumftaners  will  Ihow  us  that  the  force  requifite  for 
Working  the  pump  ii  greateft  at  firft,  and  gradually 
dirami  fees  as  the  rarefa&ion  advances ; and  when  this 
is  nearly  complete,  hardly  any  more  force  is  required 
than  what  is  nectffary  for  overcoming  the  fri&ion  of 
the  piftons,  except  during  the  difeharge  of  the  air  at 
the  end  of  each  ftrolce. 

This  is  therefore  the  form  of  the  air-pump  which  is 
moll  generally  ufed  all  over  Europe.  Some  traces  of 
national  prepofleffion  remain.  In  Germany,  air-pumps 
•re  frequently  made  after  the  original  model  of  Gue- 
ricke’s (Wolff  Cyclomathefis)  j and  the  French  gene- 
rally ufe  the  pump  made  by  Papin,  though  extremely 
aukward.  Wc  fhall  give  a description  of  Boyle’s  air- 
pump  as  finally  improved  by  Hawkcfbce,  which,  with 
lome  fmall  accommodations  to  particular  views,  ftill 
remains  the  moll  approved  form. 

Here  follows  the  defeription  from  Dcfagulicrs. 

It  confiils  of  two  brafs  barrels  a at  a a (fig.  19.),  12 
^igh  an<*  2 wide.  The  piJlons  are  raifed  and  de- 
CCCCI  by  turning  the  winch  b b%  This  is  fattened  to  an 

axil  palling  through  a ftrong  toothed  wheel,  which  lays 
bold  of  the  teeth  of  the  racks  tcec.  Then  the  one 
is  raifed  while  the  other  is  depreffed  j by  which  means 
the  valves,  which  arc  made  of  Umber  bladder,  fixed  in 
the  tipper  part  of  each  pitton,  as  well  as  in  the  open- 
ings into  the  bottom  of  the  barrels,  perform  their  office 
of  difeharging  the  air  from  the  barrels,  and  admitting 
into  them  the  air  from  the  receiver  to  be  afterwards  dif- 
eharged ; and  when  the  receiver  comes  to  be  pretty 
well  exhaulled  of  its  air,  the  preffure  of  the  atmofphcre 
in  the  defeending  pi  (Ion  is  nearly  fo  great,  that  the 
power  required  to  raife  the  other  is  little  more  than  is 
•eceffary  for  overcoming  the  fri&ion  of  the  pilion, 
which  renders  this  pump  preferable  to  all  others,  which 
require  more  force  to  work  them  as  the  rarefa&ion  of 
the  air  in  the  receiver  advances. 

The  barrels  are  fet  in  a brafs  diffi  about  two  inches 
deep,  filled  with  water  or  oil  to  prevent  the  infinuation 
of  air.  The  barrels  are  ferewed  tight  down  by  the  nuts 
e er,  which  force  the  frontifpicce  fj  down  on  them, 
through  which  the  two  pillars  gg*fg  pafs. 

From  between  the  barrels  rife*  a Hinder  brafs  pipe  l>  b, 
communicating  with  each  by  a perforation  in  the  tranf- 
verfc  piece  of  brafs  on  which  they  Hand.  The  upper  end 
©f  this  pipe  communicates  with  another  perforated  piece 
of  brafs,  which  (crews  on  underneath  the  plate  i 1 i /,  of 
tsn  inches  diameter,  and  Unrounded  with  a brafs  rim 
to  prevent  the  (bedding  of  water  ufed  in  fotne  experi- 
ments. This  piece  of  brafs  has  three  branches:  ill. 
An  horizontal  one  communicating  with  the  caaduit- 


io» 

Hswkef- 
bcc'«  im- 


M*9 

Barrels. 


*04 

Braf»  fi;e, 
dec. 


A T I C S. 

pipe  b b . 2.  An  upright  one  ferewed  into  the  middle  Air-pomp* 

of  the  pump-plate,  and  terminating  in  a fmall  pipe  i, v"i,J 

rifing  about  an  inch  above  it.  3d,  Is  a perpendicular 
one,  looking  downwards  in  the  continuation  of  the 
pipe  f,  and  having  a hollow  ferew  in  its  end  receiving 
the  brafs  cap  of  the  gage-pipe  / ///,  which  is  of  glafi, 

34  inches  long,  and  immet  fed  in  a gfcd's  cittern  m m 
filled  with  mercury.  This  is  covered  a-top  with  a cork, 
float,  carrying  the  weight  of  a light  wooden  (calc  di- 
vided into  inches,  which  are  numbered  from  the  farfacc 
of  the  mercury  in  the  cittern.  This  fc.de  will  there- 
fore rife  and  fall  with  the  mercury  in  the  cittern,  and 
indicate  the  true  elevation  of  that  in  the  tube.  f 

There  is  a ftopoodk  immediately  above  the  infertion  Stopcock, 
of  the  gage-pipe,  by  which  its  communication  may  be 
cut  off.  There  is  another  at  «,  by  which  a communi- 
cation is  opened  with  the  external  air  for  allowing  it* 
read  million ; and  there  is  fometimes  anotlter  immediately 
within  the  infertion  of  the  conduct-pipe  for  cutting  off 
the  communication  between  the  receive  r and  the  pump. 

This  is  particularly  ufeful  when  the  rarefaction  is 
to  be  continued  long,  as  there  are  hy  thefe  mean* 
fewer  chances  of  the  infinuation  of  air  by  the  many 

joInt»*  . x0fi 

1 he  receivers  arc  made  tight  by  limply  fetting  them  Receivers, 
on  the  pump-plate  with  a piece  of  wet  or  oiled  leather 
between  ; and  the  receivers,  which  arc  open  a-top,  have 
a brafs  cover  fet  on  them  in  the  fame  manner.  In 
thefe  cover*  there  are  various  perforations  and  contri- 
vances for  various  purpofes.  The  one  in  the  figure  hat 
a flip  wire  palling  through  a collar  of  oiled  leather,  ha- 
ving a hook  or  a ferew  in  its  lower  end  for  hanging  any 
thing  on  or  producing  a variety  of  motions. 

Sometimes  the  receivers  are  fet  on  another  plate,  which  Contrf- 
has  a pipe  fere wed  into  its  middle,  fumifhed  with  a Tin«  for 
ffopcook  and  a ferew,  which  fits  the  middle  pipe  i.'£rnc™®* 
When  the  rarefaction  has  been  made  in  it,  the  cock  is* 

Ihut,  and  then  the  whole  may  be  unferewed  from  the 
pump,  and  removed  to  any  convenient  place.  This  is 

called  a tran/porter  plate,  108 

It  only  remains  to  explain  the  gage  ////.  In  the  Principle 
ordinary  llate  of  the  air  its  clafticity  balances  the  pref- 
Cure  of  the  incumbent  atmofphcre.  We  find  this  from  conftru&* 
the  force  tliat  is  nectffary  to  fqueeze  it  into  left  bulk  ed, 
in  oppofition  to  this  clalticity.  Therefore  the  elaftici- 
ty  of  the  air  iacrcafcs  with  the  vicinity  of  its  particles. 

It  is  therefore  reafonablc  to  expert,  that  when  we  al- 
low it  to  occupy  more  room,  and  its  particles  art  far- 
ther afunder,  its  clalticity  will  be  diminilhed  though 
not  annihilated ; that  is,  it  will  no  longer  balance  the 
whole  preffure  of  the  atmofphcre,  though  it  may  ftiH 
balance  part  of  it.  If  therefore  an  upright  pipe  have 
its  lower  end  immerfed  in  a vcffcl  of  mercury,  and  com- 
municate by  its  upper  end  with  a veffel  containing  rare- 
fied, therefore  lels  dallic,  air,  wc  Ihould  expert  that  th^ 
preffure  of  the  air  will  prevail,  and  force  the  mercury 
into  the  tube,  and  caufc  it  to  rife  to  fuch  an  height  that 
the  weight  of  the  mercury,  joined  to  the  elaftidty  of  the 
rarefied  air  ailing  on  its  upper  furface,  Hull  be  exactly 
equal  to  the  whole  preffure  of  the  atmofphere.  The 
height  of  the  mercury  is  the  exaft  mcafure  of  that  part 
of  tiie  whole  preffure  which  is  not  balanced  by  the  cla- 
ilicity  of  the  rarefied  air,  and  its  deficiency  from  the 
height  of  the  mercury  in  the  T orice Ilian  tube  is  the 
exad.  zneafure  of  this  remaining  ektticity. 

It 
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Air  pemp.  It  it  evident  therefore,  that  the  pipe  will  be  a (calc  of 
Vj  '•  the  elailicity  of  the  remaining  air,  and  will  indicate  in 
So  aVt»  i’i-  ^mc  ^ort  degree  of  rarefo&ion  : for  there  mull  be 

dreate  the  fome  analogy  between  the  denfrty  of  the  air  and  it* 
deface  nf  claflicitv  ; and  wc  have  no  rrafon  t a imagine  that  they 
«arcfa£lion.  j()  not  Jncreafe  and  dimintfh  together,  although  we 
may  be  ignorant  of  the  law,  that  u,  of  the  change  of 
clafticity  correfponding  to  a known  change  of  denfity. 
This  is  to  be  dilcove  red  by  experiment ; and  the  air-pump 
itfclf  fumiihcs  ut  with  the  bell  experiment*  for  this  pur- 
pofr.  After  rarefying  till  the  mercuzy  in  the  gage  has 
attained  half  the  height  of  that  in  the  Toricellian  tube, 
fhut  the  communication  with  the  barrels  and  gage,  and 
admit  the  water  into  the  receiver.  It  will  go  in  till 
all  is  again  in  equilihrio  with  the  preffure  of  the  at* 
tnofpherc  j that  is,  til)  the  air  in  the  receiver  hasccllap- 
fed  into  its  natural  hulk.  This  wc  can  accurately  mea- 
fure,  and  compare  witli  the  whole  capacity  of  the  re- 
ceiver j and  thus  obtain  the  prccifc  degree  of  rarefaction 
corrrijxroding  to  half  the  natural  elafticity.  Wc  can 
do  the  fame  thing  with  the  claflicity  reduced  to  one 
third,  one  fourth,  &c.  and  thus  difeover  the  whole 
f to  law. 

«oce*ofth  » rnu^  ^ cort^,^crc^  “ one  of  tlie  mod  in- 

Ijijjc  genious  and  convenient  parts  of  Hawkefbec's  pump ; 

and  it  is  well  difpofed,  being  in  a lit  nation  protected 
againil  accidents  : but  it  ncccflarily  incrcafes  gTeatly 
the  fixe  of  the  machine,  and  cannot  be  applied  to  the 
W***  table-pump, reprefented  in  fig.  21,0"*.  When  it  is  wanted 
9Ci,Cl.  },crC|  a fmall  plate  is  iuldcd  behind,  or  between  the  bar- 
rel* and  receiver;  and  on  this  is  fet  a fmall  tubulated  (as 
it  is  termed)  receiver,  covering  a common  weather-glafs 
tube. — This  receiver  being  rarefied  along  with  the  other, 
the  prefTurc  on  the  mercury  in  tbe  ciftcro  arifing  from 
the  dadirity  of  the  remaining  air  is  dimiaiihed  fo  as 
to  be  no  lunger  able  to  fupport  the  mercury  at  its  full 
height ; and  it  therefore  defeends  till  the  height  at 
which  it  (lands  puts  it  in  tquilibrio  with  the  elailicity. 
In  this  form,  therefore,  the  height  of  the  mercury  is  di- 
rectly a mcafure  of  the  remaining  claflicity ; while  in 
the  other  it  meaiurcs  the  remaining  unbalanced  prcfTure 
of  the  atmofphcrc.  But  this  gage  is  extremely  cum* 
beridtne,  and  liable  to  accidents.  We  arc  icldum  much 
interefted  in  the  rarefadion  till  it  is  great : a contra&ed 
til  form  of  this  gage  is  therefore  very  uieful,  and  was  early 
Remedied,  ufed.  A fyphon  ABCD  (fig.  20,  n 2.),  each  branch  of 
which  is  about  four  inches  long,  clofc  at  A and  op>cn  at 
I>,  is  filled  with  boiling  mercury  till  it  occupies  the  branch 
AB  and  a very  (mall  part  of  CD,  having  its  furface  at 
O.  This  is  fixed  to  a fmall  (land,  and  fixed  into  the 
receiver,  along  with  the  things  that  arc  to  be  exhibited 
m the  rarefied  air.  When  the  air  has  been  rarefied  till 
its  remaining  elailicity  is  not  aide  to  fupport  the  column 
1 BA,  the  mercury  dcfccods  in  AR,  and  rifes  in  CD, 
and  the  remaining  elailicity  will  always  be  meafured  by 
the  elevation  of  tire  mercury  in  AB  above  that  in  the 
* leg  CD.  Could  the  exhaullion  be  pcrfe-cled,  the  furfaces 
in  both  legs  would  be  on  a level.  Another  gage  might 
be  put  into  the  fame  foot,  having  a fmall  bubble  of  air 
at  A.  This  would  move  from  the  beginning  of  tberaro- 
fa&ion  ; but  our  ignorance  of  the  analogy  between  the 
denfrty  and  elailicity  hinders  us  from  ufing  it  as  a 
mcafure  of  either. 

It  is  enough  for  our  prefent  purpofe  to  obferve,  that 
the  barometer  or  fyphon  gage  is  a perfed  indication 
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and  mcafure  of  the  petfcrmjn a of  j*n  alr-pajnp*  A:r  p<  mp. 
that  a pump  is  (c,tttrit  ftiributj  fb  much  the  nu-rc  per-  * 
fed,  as  it  is  able  to  raife  the  mercury  higher  in  the  gage.  \ complete* 
It  is  in  this  way  tluii  wc  difeover  that  none  can  pro-c*hau!tu»n 
ducc  a complete  exhauflion,  and  that  their  operation  not  articled 
is  only  a very'  great  rarefadion  : for  none  can  raife*^  ** e *,f* 
the  mercury  to  that  height  at  which  it  (lands  in  the*>Um*>* 
Toricellian  tube,  well  purged  of  air.  Few  pumps  will 
bring  it  within  Vo  of  an  inch.  Hawkefbec’s,  fitted  up 
according  to  his  inftrudions,  will  fcldom  bring  >t 
within  Pumps  with  codes,  when  conflruded  ac- 
cording to  the  principles  mentioned  when  fpcaking  of 
the  exluiuJling  lyringc,  and  new  and  in  fine  order,  will 
in  favourable  circomllancv * bring  it  within  x*5.  None 
with  valves  fitted  up  with  wet  leather,  or  when  water 
or  volatile  fluids  are  allowed  acccfs  into  any  part,  will 
bring  it  nearer  than  -f.  Nay,  a pump  of  the  bed  kind, 
and  in  the  fined  order,  will  have  its  rarefying  power 
reduced  to  the  lowed  flandard,  as  mcalured  by  thts  gage, 
if  we  put  into  the  receiver  the  tenth  part  of  a fquare 
inch  of  white  (hcep-fkin,  frelh  from  the  (hops,  or  of  any 
fubllance  equally  damp.  This  is  a difeovery  made  by 
mean*  of  the  improved  air-pump,  and  leads  to  very  ex- 
tenfive  and  important  confcquences  in  general  phvfics  ; 
fome  of  which  vrfll  be  treated  of  under  this  article:  and 
the  obfervation  is  made  thus  early,  that  our  readers  may 
better  underdand  the  improve ments  which  have  bee# 
made  on  this  celebrated  machine.  , f ^ 

It  would  require  a volume  to  defcribe  all  the  changes  Various 
which  have  been  made  on  it.  An  inflrument  of  luch 
multifarious  ufe,  and  in  the  hands  of  curious  men,  each 
diving  into  the  fee  rets  of  nature  in  his  favourite  line.  -KL 
mud  have  received  many  alterations  and  real  improve-  ’ 
merits  in  many  particular  rtfpeds.  But  tlicfc  arc  be- 
fide  our  prefent  purpofe  ; which  is  to  coufider  it  merely 
as  a machine  for  rarefying  claflic  or  expanfivc  fluids. 

We  mull  therefore  confine  ourfclvcs  to  this  view  of  it ; 
and  lhall  carefully  date  to  our  readers  every  improve- 
ment founded  on  principle,  and  on  pncumatical  laws.  114 

All  who  ufed  it  perceived  the  limit  let  to  the  rarefac-By  at* 
tion  by  the  refidance  of  the  valves,  and  tried  to  perfcdtemPtin* 
the  conftnidion  of  the  cocks.  'Hie  Abbe  Nollct  and|Je**er^ 
Gravdandc,  two  of  the  mod  eminent  experimental  phi-  flnidKocirf 
lofophcrs  in  Europe,  were  the  moll  fucceufuL  die  cocks. 

Mr  Gravefaude  judly  preferred  Hooke's  plan  of  a **5 
double  pump,  and  contrived  an  apparatus  for  turning 
the  cocks  by  the  motion  of  the  pump’s  handle.  This  provauou, 
is  far  from  either  being  fimplc  or  cafy  in  working;  and 
occafions  great  jerks  and  concuflions  in  the  whole  ma- 
chine. This,  however,  is  not  ncccflarily  connected 
with  the  truly  pncumatical  improvement.  His  pidon 
has  no  valve,  and  the  rod  is  connived  with  it  by  a 
flirrup  D (fig.  21),  as  in  a common  pump.  The  rod 
ha*  a cylindric  part  c p,  which  paiTcs  through  the  flirrup, 
and  has  a fliff  motion  in  it  up  and  down  of  about  half  an 
inch ; being  flopped  by  the  fhoulder  t above  and  the 
nut  below'.  The  round  plate  fupported  by  this  flirrup 
has  a ll.ort  fquarc  tube  m </,  which  fits  tight  into  the 
bole  of  a piece  of  cork  F.  The  round  plate  E has  a 
fquarc  (hank/,  which  goes  into  the  fquarc  tube  nd.  A 
piece  of  thin  leather /,  (baked  in  oil,  is  put  between  the 
cork  and  the  plate  E,  and  another  between  the  cork 
and  the  plate  which  forms  the  foie  of  the  flirrup.  All 
thefe  pieces  are  (crewed  together  bythe  nail  r,  whofc  flat 
head  covers  the  hole  a.  Suppofe,  therefore,  the  piflqn 
N 2 touching 
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touching  the  bottom  of  the  barrel,  and  the  winch  turn- 
ing to  ratfe  it  again,  the  friction  of  the  pifton  on  the 
barrel  keeps  it  in  its  place,  and  the  rod  is  drawn  up 
through  the  ftimip  D.  Thu*  the  wheel  has  liberty  to 
turn  about  an  inch;  and  this  is  fuffictcnt  for  turning  the 
cock,  fo  as  to  cut  off  the  communication  with  the  ex- 
ternal air,  and  to  open  the  communication  with  the  re- 
ceiver. This  being  done,  and  the  motion  of  the  winch 
continued,  the  pifton  is  railed  to  the  top  of  the  barrel. 
When  the  winch  h turned  in  the  oppofitc  direction,  the 
pifton  remains  fixed'  till  the  cock  is  turned,  fo  as  to 
Ihut  the  communication  with  the  receiver,  and  open  that 
with  the  external  air. 

This  is  a pretty  contrivance,  and  does  not  at  firft  ap- 
pear ncccffary;  becanfc  the  cock*  might  be  made  to  turn 
at  the  beginning  and  end  of  the  ftrokc  without  it.  But 
this  is  juft  poffible;  and  the  fraalkft  error  of  adjuftment, 
or  wearing  of  the  apparatus,  will  caufc  them  to  be  open 
at  improper  time*.  Befides,  the  cock*  arc  not  turned 
in  an  inftant,  and  are  improperly  open  during  fotne  very 
fmall  time ; but  this  contrivance  completely  obviates 
this  difficulty. 

The  cock  is  precifely  fimilar  to  that  formerly  deferibed, 
having  one  perforation  diametrically  through  it  and  ano- 
thcr  entering  at  right  angles  to  this,  and  after  reaching 
the  centre,  it  paffes  along  the  axis  of  the  cock,  and  comes 
out  to  the  open  air. 

It  is  evident,  that  by  this  conftruction  of  the  cock, 
the  ingenious  improvement  of  Dr  Hookr.by  which  the 
preffure  of  the  atmofpherc  on  one  pifton  is  made  to 
balance  (in  great  part)  the  preffure  on  the  other,  is  given 
up : for,  whenever  the  communication  with  the  air  is 
opened,  it  rufnes  in,  and  immediately  balances  the  pref- 
fure on  the  upper  fide  of  the  pifton  in  this  barrel ; fo 
that  the  whole  preffure  in  the  other  mull  be  overcome 
by  the  perfon  working  the  pump.  Gravefande,  aware 
of  this,  put  a valve  on  the  orifice  of  the  cock  j that 
is,  tied  a flip  of  wet  bladder  or  oiled  leather  aero  ft  it ; 
and  now  the  pifton  is  p rifted  down,  as  long  as  the  air 
in  the  barrel  is  rarer  than  the  outward  air,  in  the  fame 
manner  as  when  the  valve  is  in  the  pifton  itfelf. 

This  is  all  that  is  ncccffary  to  be  deferibed  in  Mr 
Gravefandt's  air-pump.  Its  performance  is  highly  ex- 
tolled by  him,  as  far  exceeding  his  former  pumps  with 
valve*.  The  fame  preference  was  given  to  it  by  his 
fucceffor  Mufchcnbrock.  lint,  while  the)*  both  prepa- 
red the  piftons  and  valves  and  leathers  of  the  pump, 
by  ftceping  them  in  oil,  and  then  in  a mixture  of  water 
and  fpirits  of  wine,  we  are  certain  that  no  juft  efttmate 
eould  be  made  of  its  performance*  For  with  this  pre- 
paration it  could  not  bring  the  gage  within  f of  an  inch 
of  the  barometer.  We  even  fee  other  limits  to  its  rarc- 
fa£lion  : from  its  conftruction,  it  is  plain  that  a very 
confidcrablc  fpace  is  left  between  the  pifton  and  cock, 
not  lefs  than  an  inch,  from  which  the  air  is  never  ex- 
pelled ; and  if  this  be  made  extremely  fmall,  it  is 
plain  that  the  pump  muff  be  worked  very  flow,  other- 
wife  there  will  not  be  time  for  the  air  to  diffufc  itfelf 
from  the  receiver  into  tl>c  barrel,  efpccially  towards  the 
end,  when  lhe  expelling  force,  vix.  the  elafticity  of 
the  remaining  air,  is  very  fmall.  There  is  alfo  the 
fame  limit  to  the  ra refaction,  as  in  Hooke’s  or  Hawkcf- 
bee’s  pump,  oppofed  by  the  valve  E,  which  will  not 
open  till  the  air  below  the  pifton  is  considerably  denfer 
than  the  external  air ; and  this  pump  foon  loft  any  ad- 
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vantages  it  poffcffed  when  frefti  from  the  workman's  Air-pomp# 
hands,  by  the  cock’s  growing  loofc  and  admitting  air.  — 

It  is  furpriling  that  Gravefande  omitted  Hawkdbec's  ,0 
fecurity  againft  this,  by  placing  the  barrel*  in  adiih  filled  (rCdt  ,nte- 
with  oil;  which  would  effectually  have  prevented  thixrinr  to 
inconvenience.  .tawk.cC- 

We  mull  not  omit  a fcemingly  paradoxical  obfervation  1 * <+ 

of  Gravefande,  that  in  a pump  conftrufted  with  valves,  Ad**ntage 
and  worked  with  a dvXcrmincd  uniform  velocity,  the  re- of  Hunt 
quired  degree  of  rarefaction  is  fooaer  produced  by  lhortbufel** 
barrels  than  by  long  ones.  It  would  require  too  much 
time  to  give  a general  demonft ration  of  this,  but  it  will 
eafily  be  feen  by  an  example.  Suppofe  the  long  barrel 
to  have  equal  capacity  with  die  receiver,  then  at  the  end 
of  the  firft  lit  oke  the  air  in  the  receiver  will  have  \ its  na- 
tural den  lit  y.  Now,  let  the  (hart  barrels  Have  half  this  ca- 
pacity : at  the  end  of  tlic  firft  ftrokc  die  denfity  of  the 
air  in  the  receiver  is  f,  and  at  the  end  of  the  focond  ftroke 
it  is  £,  which  is  lefs  than  j , and  the  two  ftrokc*  of  the 
fhort  barrel  arc  fuppofed  to  be  made  in  the  fame  time 
with  one  of  the  lungcft,  See.  rtf 

Hawkelbce's  pump  maintained  it*  pre-eminence  with- Sme*ia® 
out  rival  in  Britain,  and  generally  too  on  the  continent, 
except  in  France,  where  every  thing  took  the  ten  of  the  um^ 
Academy,  which  abhorred  being  indebted  to  foreigner* 
for  any  thing  in  fcience,  till  about  the  year  17  50,  when 
it  engaged  die  attention  of  Mr  John  Srncaton,  a pet  lot:  of 
uncommon  knowledge,  and  fecond  to  noiie  but  Dr 
Hooke  in  fagacity  and  meclianical  refource.  He  wan 
then  a maker  of  philofophical  inftniments,  and  made 
many  attempts  to  perfect  the  pump*  with  cock*,  but 
found,  that  whatever  perfection  he  could  bring  them 
to,  he  could  not  enable  them  to  preferve  it  j and  he 
never  would  fell  one  of  diis  con  ft  ruction.  He  tiicre- 
fo re  attached  himfelf  foiely  to  the  valve  pump*. 

The  firft  thing  wa*  to  ditninUh  the  refiftancc  to  the  By  enlarge- 
entry  of  the  air  from  the  receiver  into  the  barrels:  this1**?  he 
he  rendered  almoft  nothing,  by  enlarging  the  furfaceonir4‘,,c'*10^» 
which  this  feebly  elaftic  air  was  to  pref*.  In  Head  of 
making  tliefe  valves  to  open  by  its  preffure  on  a circle 
of  xrt  of  an  inch  in  diameter,  he  made  the  valve-hole 
one  inch  in  diameter,  enlarging  the  furface  420  time* ; 
and,  to  prevent  this  piece  of  dtiu  leather  from  being 
burft  by  the  great  preffure  on  it,  when  the  pifton  in  it* 
defeent  was  approaching  the  bottom  of  the  barrel,  lie 
fupported  it  by  a delicate  but  ftrong  grating,  dividing 
the  valve-hole  like  the  fc&ion  of  a honey-comb,  as  re* 
preferiled  in  fig.  22,  n3  3 ; and  the  ribs  of  this  grating 
are  feen  edgewife  in  fig.  22,  n"  1,  at  ab<. 

The  valve  was  a piece  of  thin  membrane  or  oiled 
filk,  gently  ftrained  over  the  mouth  of  the  valve-hole,  * haring 
and  tied  on  by  a fine  filk  thread  wound  round  it  iutheftruc- 
the  fame  manner  that  the  narrow  flips  had  been  tied 
on  formerly.  This  done,  he  cut  with  a pointed  knife  * 
the  leather  round  the  edge,  nearly  four  quadrantal 
arcs,  leaving  a fmall  tongue  between  caqh,  as  in  lig* 

22,  n®  3.  Tlic  drained  valve  immediately  (hrinka 
inwards,  as  represented  by  the  ftiaded  parts;  and  the 
ftrain  by  wliich  it  is  kept  down  is  now  greatly  dimi» 
nifhed,  taking  place  only  at  the  comers.  The  grating* 
being  reduced  nearly  to  an  edge  (but  not  quite,  left 
they  Ihould  cut),  there  is  very  little  preffure  to  produce 
adhefion  by  the  clammy  oil.  Tims  it  appears,  that  a 
very  fmall  elafticity  of  the  air  in  the  receiver  will  be 
fuificknl  to  raife  the  valve ; and  Mr  Smeaton  found, 

that 
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^fr-pnirp.  tfcit  when  it  wai  not  able  to  do  this  at  fit  ft,  when  only 
v“— “v  about  pat  of  the  natural  dafticity,  it  would  do  it  after 
keeping  the  pifton  up  eight  or  ten  fecoods,  the  air 
having  been  all  the  while  undermining  the  valve,  aud 
gradually  detaching  it  from  the  grating. 

Unfortunately  he  could  not  follow  this  method  with 
the  pifton  valve.  There  was  not  room  tound  the  rod 
for  loch  an  expanded  valve  ; and  it  would  have  obliged 
him  to  have  a great  fpace  below  the  valve,  from  which 
ill  he  could  not  expel  the  air  by  the  defeent  of  the  pifton. 
hcmfiDg  Hi*  ingenuity  hit  on  a way  of  increaftng  the  expelling 
force  through  the  common  valve  : he  mclofcd  the  rod  of 
* * the  pifton  in  a collar  of  leather  ',  through  which  it 

moved  freely  without  allowing  any  ait  to  get  pall  it* 
fide*.  For  greater  fecurity,  tlie  collar  of  leather  was 
contained  in  a box  terminating  in  a cup  filled  with  oil. 
As  this  make*  a material  change  in  the  principle  of  con- 
ftruftion  of  the  air-pump  (and  indeed  of  pneumatic  en- 
gines in  general),  and  as  it  has  been  adopted  in  all  the 
tubfequent  attempts  to  ln.pr'uve  them,  it  merits  a parti- 
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cular  confideration. 

The  pifton  itfelf  con  fill*  uf  two  pieces  of  braft  faften- 
ed  by  ferews  from  below.  The  upper moil,  which  is  of 
one  (olid  piece  with  the  rod  GH  (fig*  22, U^  I.),  is  of  a 
diameter  fomewhat  lefa  than  the  barrel;  fo  that  when 
they  are  ferewed  together,  apiece  of  leather  foaked  in  a 
mixture  of  boiled  on  and  tallow,  is  put  between  them; 
and  when  the  pifton  is  thruft  ii>to  the  barrel  from  above, 
the  leather  comes  up  around  the  fide  of  the  pifton,  am;! 
fills  the  barrel, making  the  pifton  perfectly  air  tight.  The 
lower  half  of  the  pifton  projects  upwards  into  the  upper, 
which  has  a hollow  £ itf  to  receive  it  There  is  a 
fmall  hole  through  the  lower  half  at  n to  admit  the  air; 
and  a hole  c d in  the  upper  half  to  let  it  through,  aud 
there  is  a flip  of  oiled  lilk  drained  aqfftu  the  hole  a by 
way  of  valve,  ami  there  is  room  enough  left  at  b r for 
this  valve  to  rife  a little  when  preiTed  from  below.  The 
rod  GH  paflea  through  the  piece  of  brafs  which  forms 
the  top  of  the  barrel  fo  as  to  move  freely,  but  without 
any  fcnfible  lliake:  this  top  is  funned  into  a hollow  box, 
(oofifting  of  two  pieces  ECDF  ami  CNOD,  which 
ferew  together  /K  CD.  Thi^  box  is  filled  with  rings 
of  oiled  leather  cxa&ly  fitted  to  its  diameter,  each  having 
a hole  in  it  for  the  rod  to  pafs  through.  When  the 
piece  ECDF  is  fccewed  down,  it  comprcftes  the  leathers; 
Squeezing  them  to  the  rod,  fo  that  no  air  can  pais  be- 
tween them  ; and,  to  fecure  ua  againft  all  ingrefs  of  air, 
the  upper  part  is  formed  into  a cup  EF,  which  is  kept 
filled  with  oil. 


The  top  of  the  barrel  tB  alfo  pierced  with  a hole  LK, 
which  rifea  above  the  fiat  furfacc  NO,  and  Lis  a Hip  of 
oiled  lilk  tied  over  it  to  aft  as  a valve ; opening  when 
prefled  faun  below,  but  ihutting  wiien  p veiled  from 
above. 

The  communication  between  the  barrel  and  receiver 
is  made  by  means  of  the  pipe  ABPQj  and  there  goes 
from  the  hole  K in  the  top  of  the  barrel  a pipe  KRoT, 
which  either  communicates  with  the  open  air  or  with 
the  receiver,  by  means  of  the  cock  at  its  extremity  T. 
The  conduit  pipe  ABPQ^has  alfo  a cock  at  Q^by  which 
it  is  made  to  communicate  cither  with  the  receiver  or 
with  the  open  air.  Theft  channels  of  communication 
are  varioufly  conducted  and  terminated,  according  to 
the  views  of  the  maker : the  (ketch  in  this  figure  is  fuf- 
fident  for  explaining  the  principle,  and  is  fuited  to  the 


general  form  of  the  pomp,  .if  it  has  been  frequently  Air-puttp. 
made  by  Naime  and  other  artifts  in  London.  • -J 

Let  us  now  fuppofc  the  pifton  at  the  top  of  the  barrel,  s ,:cri©rity 
and  that  it  applies  to  it  all  over,  and  that  the  air  in  the  of  >iu»  coq. 
barrel  is  very  much  rarefied:  in  the  common  pump  thcflruAion 
pifton  valve  i*  prriTed  hard  clown  by  theatmofphere,  and 
continues  (hut  till  the  pifton  gets  far  clown,  condcnfcs 
the  air  below  it  beyond  its  natural  Hate,  and  enables 
it  to  force  up  the  valves.  But  here,  as  foon  as  ttu; 
pifton  quits  the  top  of  the  barrel,  it  leaves  a void  be- 
hind it ; for  no  air  gets  in  round  the  pifton  rod,  and 
the  valve  at  K is  (nut  by  the  prcffiirc  of  the  atmo- 
iphcrc.  There  is  nothing  now  to  oppofc  the  elafti- 
city  of  tlte  air  below  but  the  ftlffncf*  of  the  valve  />r*. 
and  thus  the  expelling  (or  more  accurately  the  libera- 
ting) force  is  prodigioully  increufcd.  t rjr  * 

The  fuperiority  of  this  conftnicftron  will  be  beft  fccnShewn  hy? 
by  an  example.  Suppofc  the  ilifthef*  of  the, valve  equal*?  exaow 
to  the  weight  of  r\  of  an  inch  of  mercury,  when  the  ba-^^ 
rometer  (lands  at  3 1 inches,  and  that  the  the  pump  gage 
(lands  at  29.Q ; then,  in  an  ordinary  pump,  the  valve  in 
the  pifton  will  not  rife  till  the  pifton  has  got  within  the 
330th  part  of  the  bottom  of  the  barrel,  and  it  will  leave 
the  valve-hole  filled  with  air  of  the  ordinary  denfity.  BiiL 
in  this  pump  the  valve  will  rife  as  foou  as  the  pifton 
quits  the  top  of  tire  barrel ; and  when  it  is  quite  down, 
the  valve-hole  u will  contain  only  the  300th  part  of  live 
air  which  it  would  have  contained  in  a pump  of  the  ordi- 
nary form.  Suppofc  further,  that  the  barrel  is  of  equal 
capacity  w ith  the  receiver,  and  that  both  pumps  are  fo 
badly  cuiiftructed,  that  the  (pace  left  below  the  pifton  is 
the  300th  part  of  the  band.  In  the  common  pump  the 
pifton  valve  will  rife  no  more,  and  the  rarefaction  can. 
be  carried  no  farther,  however  delicate  the  barrel  valve 
may  be  ; but  in  this  pump  the  next  llroke  will  raife 
tiic  gage  to  29.05,  and  the  pifton  valve  will  again  rife, 
as  foon  as  the  pifton  gets  halt  way  down  the  barrel. 

The  limit  to  the  rarefaction  by  tins  pump  depends 
chiefly  on  the  fpace  contained  in  the  hole  LK  ; aud  in 
the  fpace  bed  of  the  pifton..  When  the  pifton  is  brought 
up  to  the  top,  and  applied  clofc  to  it,  thofe  (paces  re- 
main filled  with  air  of  the  ordinary  denfity,  which  will, 
expand  as  the  pifton  defeervds,  and  thus  will  retard  the 
opening  of  the  pifton  valve.  The  rarefaction  will  (lop 
when  the  dafticity  of  this  fmall  quantity  of  air,  expand- 
ed fo  as  to  fill  the  whole  barrel  (by  the  defeent  of  the 
pifton  U>  the  bottom),  is  juft  equal  to  the  force  requifite 
for  opening  the  pifton  valve. 

Another  advantage  attending  ibis  cur.ftruction  is,<t  i, 
that  in  drawing  up  the  pifton,  wc  are  not  refilled  by  worked, 
the  whole  piefturcof  the  air ; becaufc  the  air  is  rarefied 
above  this  pifton  as  well  as  below  it,  and  the  pifton  is  in. 
prccifely  the  fame  date  of  prefluiv  as  if  connected  with 
another  pifton  in  a double  pump.  The  rcfiitance  to 
the  afeent  of  the  pifton  is  the  cxccfsof  the  dafticity  o£ 
the  air  above  it  over  the  dafticity  of  the  air  Iwlow  : 
this,  toward  the  end  of  the  rarefaction,  is  very  finally 
while  the  pifton  is  near  the  bottom  of  the  barrel,  but 
gradually  mcreafes  as  the  pifton  rifts,  and  reduces  the 
air  above  it  into  fmalleT  dimenfion*,  and  becomes  equal, 
to  the  prefiurc  of  the  atmolphere,  w hen  the  air  ab  ove 
the  pifton  is  of  the  common  deniity.  If  we  (hould  raife 
the  pifton  dill  farther,  we  mull  condcufe  the  air  above 
it : but  Mr  Smcaton  hag  here  made  an  i(fuc  for  the  air 
by  a fmall  hole  in  the  top  of  the  barrel,  covered  with  ^ * 

4 delicate* 
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Air  pump,  delicate  valve.  This  allows  the  air  to  cfcape,  and  (huts 
’UL  again  as  foon  as  the  pifton  begins  to  dcfixnd,  leaving 

almolt  a perfect  void  behind  it  as  before. 

This  pump  lias  another  advantage.  It  may  be  chan- 
ged in  a moment  from  a rarefying  to  a comlenfing  en- 
gine, by  Amply  turning  the  cock*  at  Qand  T.  While 
T communicates  with  the  open  air  and  Q^with  the  re- 
ceiver, it  is  a rarefying  engine  or  air-pump  : but  when 
T communicates  with  the  nxeivei,  and  C^_with  the 
open  air,  it  is  a condcnfmg  engine. 

Plate  Fig,  23.  represents  Mr  Smeaton’s  air-pump  as  it  is 
CCCCU  ufua^jr  made  by  Naime.  Upon  a folid  bale  or  ta- 
Ptfenpias^  arc  UP  three  pillars  F,  H,  H:  the  pillar  F 
of  Smc«-  fupports  the  pump-plate  A ; and  the  pillars  H,  H,  fup- 
tou'»  port  the  front  or  head,  containing  a brafs  cog-wheel, 

,|«ump.  which  is  turned  by  the  handle  B,  and  works  in  the  rack 

C fattened  to  the  upper  end  of  the  piilon  rod.  The 
whole  is  Hill  farther  Ucadyed  by  two  piece#  of  brafs  cb 
and  0 i,  which  conned  the  pump-plate  with  the  front, 
and  have  perforations  communicating  between  the  hole 
a in  the  middle  of  the  plate  and  the  barrel,  as  will  be 
deferibed  immediately.  DE  is  the  barrel  of  the  pump, 
firmly  fixed  to  the  table  by  {crews  thro’  Its  upper  flancli: 
tfdc  is  a flender  brafs  tube  ferewed  to  the  bottom  of 
the  harrcl,  and  to  the  under  hole  of  the  horizontal  ca- 
nal ( l.  In  this  canal  there  is  a cock  which  opens  a 
communication  between  die  barrel  and  the  receiver, 
when  the  key  is  in  the  pofition  reprefented  here  : but 
when  the  key  is  at  right  angles  with  this  pofition,  this 
communication  is  cut  off.  If  that  fide  of  the  key  which 
is  here  drawn  next  to  the  pump-plate  be  turned  out- 
ward, the  external  air  is  admitted  into  the  receiver;  but 
if  turned  inwards,  the  air  is  admitted  into  die  barrel. 

g b is  another  (lender  brafs  pipe,  leading  from  the  dif- 
charging  valve  at  g to  the  horizontal  canal  h i,  to  the  un- 
der fide  of  which  it  is  ferewed  fail.  In  this  horizontal 
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canal  diere  is  a cock  n which  opens  a paflage  from  the 
barrel  to  the  receiver  when  the  key  is  in  the  pofition 


here  drawn  ; but  opens  a pattage  from  the  barrel  to  the 
external  air  when  the  key  is  turned  outwards,  and  from 
the  receiver  to  the  external  air  when  the  key  is  turned 
inwards.  This  communication  with  the  external  air  is 
not  immediate  but  through  a fort  of  box  i,a  the  ufe  of  this 
box  is  to  receive  the  oil  which  is  difeharged  through 
the  top  valve  g~  In  order  to  keep  the  pump  tight,  and 
in  working  order,  it  is  proper  fometimes  to  pour  a tablc- 
fpoonful  of  olive-oil  into  the  hole  a of  the  pump-plate, 
and  then  to  work  the  pump.  The  oil  goes  along  the 
.conduit  b r tift%  gets  into  die  barrel  and  through  die 
pitton-valve,  when  the  piilon  is  prefled  to  the  bottom  of 
the  barrel,  and  is  then  drawn  up,  and  forced  through  die 
difeharging  valve  g along  the  pipe  g ht  the  horizontal 
paflage  b /i,  and  finally  into  the  box  #.  This  box  has  a 
fmall  hole  in  its  fide  near  the  top,  through  which  die 
air  efcapcs. 

From  the  upper  fide  of  the  canal  c l there  rife*  a flen- 
der pipe  which  bends  outward  and  then  turns  down- 
wards, and  is  joined  to  a fmall  box,  which  cannot  be 
{Seen  in  this  view.  From  the  bottom  of  this  box  pro- 
ceeds downwards  die  gage-pipe  of  glals,  which  enters 
the  ciftcru  of  mercury  fixed  below. 

On  the  upper  fide  of  the  other  canal  at  0 is  foeo  a 
fmall  flud,  having  a fhort  pipe  of  glafs  projecting  hori- 
zontally from  it,  elofe  by  and  parallel  to  the  front  piece 
of  the  pump,  and  reaching  to  the  odter  canal.  This 


pipe  is  clofe  at  the  farther  end,  and  has  a fmall  drop  of  Air-pomp, 
mercury  or  oil  in  it  at  the  end  0.  This  ferves  as  a gage  mmm*~ 
in  condcnfing,  indicating  the  degree  of  condenfatiou  by 
the  place  of  the  drop : For  this  drop  is  forced  along 
the  pipe,  condcnfing  the  air  before  it  in  the  fame  de- 
gree that  it  is  condcnfed  in  the  barrel  and  receiver. 

In  conllructing  this  pump,  Mr  Smeaton  introduced  Method  of 
a method  of  joining  together  die  different  pipes  and  i*»fr  *°* 
odier  pieces,  which  has  great  advantages  over  the  ufual  USerent* 
manner  of  ferewing  them  together  with  leather  between,  pipe*,  &c. 
and  which  is  now  much  ufed  in  hydraulic  and  pneuma- 
tic engines.  We  (hall  explain  this  to  our  readers  by  a 
defoription  of  the  manner  m which  the  exhaufling  gage 
is  joined  to  the  horizontal  dudt  t b. 

The  piece  b / /v,  in  fig.  22,  n°  2.  is  the  fame  with  the  PUte 
litde  cylinder  obfcrvable  on  the  upper  fide  of  the  hori-  CCCCf. 
zontal  canal  cdt  i n fig.  23.  The  upper  part  hi  is 
formed  into  an  uutfide  fcrew,  to  fit  the  hollow  ferrw  of  c 
the  piece  dud.  Tlie  top  of  this  lafl  piece  has  a hole 
in  its  middle,  giving  an  eafy  pnflage  to  the  bent  tube 
cb  d,  fo  as  to  (lip  along  it  with  freedom.  To  the  end  c 
of  this*  bent  tube  U foldcred  a piece  of  brafs  cfg,  perfo- 
rated in  continuation  of  the  tube,  and  having  its  end 
ground  flat  on  the  top  of  the  piece  bipt  and  alfo  cover- 
ed with  a flip  of  thin  leather  drained  acrofii  it  and 
pierced  with  a hole  in  the  middle. 

It  is  plain  from  this  form,  that  if  the  furface  fg  be 
applied  to  the  top  of  hi , and  the  cover  deed  be  ferew- 
ed down  on  it,  it  will  draw  or  prefs  them  together,  fo 
that  no  air  can  efcapc  by  the  joint,  and  this  without 
turning  the  whole  tube  cb  a round,  as  is  neceflary  in 
the  ufual  way.  This  method  is  now  adopted  far  join- 
ing together  the  conducting  pipes  of  the  machines  for 


extinguifhing  fires,  an  operation  which  was  extremely 
truublcfomc  btfojp  this  improvement. 


The  conduit  pipeEe/r(fig.  23.)  is  fattened  to  the  bot- 
tom of  the  harrcl,  and  the  difcliarging  pip egb  to  its  top,  in 


the  fame  manner.  But  to  return  to  the  gage  ; the  bent 
pipe*  ba  enters  the  box  / /near  one  fide,  and  obliquely, 
and  the  gage  pipe  q r is  inferted  through  its  bottom 
towards  the  oppofitc  fide.  The  ufe  of  this  box  is  to 
catch  any  drops  of  mercury  which  may  fometimes  be 
dalhed  up  through  the  gage  pipe  by  an  accidental 
ofcillation.  This,  by  going  through  the  paflages  of 
tlie  pump,  would  corrode  them,  and  would  a£t  parti- 
cularly on  the  joints,  which  are  generally  foldeml  with 
tin.  When  this  happens  to  an  air-pump,  it  mutt  be 
cleaned  with  the  moll  fcrupulous  attention,  otherwife  it 
will  be  quickly  deftroyed. 

This  account  of  Smeaton’s  pump  is  fuflicient  for  Great 
enabling  the  reader  to  undtfHtand  its  operation  and  to  power*  cf 
fee  its  luperiority.  It  is  reckoned  a very  fine  pump  of  t*1*®  PUB1F* 
the  ordinary  conflru&ion  which  will  rarefy  zpo  times, 
or  raife  the  gage  to  29.85,  the  barometer  (landing  at 
30.  But  Mr  Smeaton  found,  that  his  pump,  even  after 
long  ufmg,  raifed  it  to  29.95,  which  we  confidcr  as 
equivalent  to  rarefying  600  time*.  When  in  fine  order. 


he  found  no  hounds  to  its  ran  faction,  frequently  railing 
the  gage  as  high  as  tlie  barometer  ; and  he  thought  its 


the  gage  as  high  as  die  barometer  ; and  he  thought  its 
performance  fo  perfect,  that  the  barometer-gage  was 
not  fufliciently  delicate  for  mcafuring  the  rarefaction. 
He  therefore  fubftituted  the  fyphon  gage  already  de- 
feribed, which  he  give*  fomc  rcafons  for  preferring  j 
but  even  this  he  found  not  fufliciently  feufible. 

He  contrived  another,  which  could  be  carried  to 
3 »*y 
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Air-pump  my  degree  of  fmfibflity.  Ft  con  lifted  of  a glafs  body 
A (fig.  24.)*  of  a pear  lhape,  and  was  therefore  catted 
Another  ^ Pcar*£*fTf*  Thi|  Had  a fmall  projecting  orifice  at 
ewtrirsrc  - B,  8rK^  aT  the  °*her  end  a tube  CD,  wliofe  capacity  was 
the  hundredth  part  of  the  rapacity  of  the  whole  veffel. 
This  was  fiifpendcd  at  the  (tip. wire  of  the  receiver,  and 
there  was  fi  t below  it  a fmall  cup  with  mercury.  When 
the  pump  was  worked,  the  air  in  the  pear-gage  was  ra- 
refied along  with  the  reft.  When  the  rarefaction  was 
brought  to  the  degree  intended,  the  gage  was  let  down 
till  B reached  the  bottom  of  the  mercury.  The  exter- 
nal air  being  now  let  in,  the  mercury  was  raifed  into 
the  pear,  and  flood  at  fome  height  E in  the  tube  CD. 
The  length  of  this  tube  being  divided  into  100  parts, 

DE 

and  thofe  numbered  from  D,  it  is  evident  that  will 

exprefs  the  degree  of  rarefaction  which  had  been  pro- 
duced when  the  gage  was  immerfed  into  the  mercury  : 
or  if  DC  be  of  the  whole  capacity,  and  be  divided 
into  100  parts  by  a fade  annexed  to  it,  each  unit  of 
the  fade  will  be  1-3 g~* 7 of  the  whole. 

This  was  a very  ingenious  contrivance,  and  has  been 
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the  means  of  making  fome  very  curious  and  important 
difeoveries  which  at  prefent  engage  the  attention  of  phi- 
lufophcrs.  By  this  gage  Mr  Sineaton  found,  that  his 
pump  frequently  rarefied  a thoufaud,  ten  thoufand,  nay 
an  hundred  thoufand,  times.  But  though  he  in  every 
inftance  faw  the  great  fuperiority  of  his  pump  above  all 
others,  he  frequently  found  irregularities  which  he  could 
not  explain,  and  a want  of  correfpondencc  between  the 
pear  and  the  barometer  gages  which  puzzled  him. 
The  pear-gage  frequently  indicated  a prodigious  rare- 
faction, when  the  barometer-gage  would  not  fliow  more 
than  600. 

Thcfc  unaccountable  phenomena  excited  the  curiofitv 
efth  ph*t°f°phcrs,  who  by  this  time  were  making  continual 
0 e ufc  of  the  air-pump  in  their  meteorological  refearehes, 
and  much  interefted  in  every  thing  counted  with  the 
ftatc  or  conilitution  of  elaftic  fluids.  Mr  Naime,  a 
moft  ingenious  and  accurate  maker  of  philofophical  in* 
ftruments,  made  many  curious  experiments  in  the  exa- 
mination and  comparifon  of  Mr  Smeaton’s  pump  with 
thofe  of  the  ufual  conftrufition,  attending  to  every  cir- 
eumilance  which  could  contribute  to  the  inferiority  of 
the  common  pumps  or  to  tlieir  improvement,  fo  as  to 
bring  them  nearer  to  this  rival  machine-  This  rigorous 
comparifon  brought  into  view  fcvcral  circumftanccs  in 
the  conilitution  of  the  atmofphcric  air,  and  its  relation 
to  other  bodies,  which  arc  of  the  moft  extenfive  and  im- 
portant influence  in  the  operations  of  nature.  \Vc  {hall 
notice  at  prefent  fitch  only  as  have  a relation  to  the 
operation  of  the  air-pump  in  extracting  air  from  the 
receiver. 

Mr  Naime  found,  that  when  a little  water,  or  even  a 
tncttt«w<th  bit  of  paper  damped  with  water,  was  expo  fed  under  the 
receiver  of  Mr  Smeaton’s  air-pump,  when  in  the  moft 
perfedl  condition,  railing  the  mercury  in  the  baromctcr- 
gage  to  29.9;,  he  could  not  make  it  rife  above  29.8 
if  Fahrenheit’s  thermometer  indicated  the  temperature 
470,  nor  above  29.7  if  the  thermometer  ftood  at  55°  • 
and  that  to  bring  tbe  gage  to  this  height  and*  keep  it 
there,  the  operation  of  the  pump  mud  be  continued  for 
a long  time  after  the  water  had  difappccrcd  or  the  pa- 
per become  perfectly  dry.  He  found  that  a drop  of 
fpirits,  or  paper  moiilcocd  with  fpirits,  could  uot  in 
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thofe  ctrcroiftances  allow  the  mercury  m the  gage  to  Air.p«mp. 
rife  to  near  that  height ; and  that  funilar  effc&s  fallow-  • f 
cd  from  admitting  any  volatile  body  whatever  into  the 
receiver  or  any  part  of  the  apparatus.  l4& 

Tlu’s  fhowed  him  at  once  liow  hn  proper  the  diree-  Show  the 
tions  were  which  had  been  given  by  Gucriehe,  Boyle,  *rn^r°fr‘«- 
Gravefande,  and  others,  for  fitting  up  the  air-pump  for  7 
experiment,  hy  foaking  the  leather  in  water,  covering  thc/wC|^hl*, 
the  joints  with  water,  or  in  fliort,  admitting  water  or  water, 
any  other  volatile  body  near  it.  ,4r 

He  therefore  took  his  pumps  to  pieces,  cleared  them  And  the 
of  all  the  moiflure  which  he  could  drive  from  them  br‘"LiJit7 
heat,  and  then  leathered  them  anew  with  leather  foaked  ive 
in  a mixture  of  olive  oil  and  tallow,  from  which  he  had  .-||vW, 
expelled  ail  the  water  it  ufually  contains,  by  boiling  it 
till  the  firft  frothing  was  over.  When  the  pumps  were 
fitted  up  in  this  manner,  he  uniformly  found  that  Mr 
Smeaton’s  pump  rarefied  the  gage  to  29.95,  the 
belt  common  pump  to  29.87,  the  firft  of  which  he  com- 
puted to  indicate  a rarefaction  to  600,  and  the  other  to 
250.  But  in  this  ft  ate  he  again  found  that  a piece  of 
damp  paper,  lcatlicr,  wood,  &c.  in  the  receiver,  reduced 
the  performance  in  the  fame  manner  as  before. 

But  the  moft  remarkable  phenomenon  was,  that  when  a remark*  * 
he  made  ufc  of  the  pear-gage  with  the  pump  cleared  from  able  \ heno- 
all  moifture,  it  indicated  the  fame  degree  of  rarefaction 
with  the  baromctcr-gage  : but  when  he  expofed  a bit 
of  paper  moiftened  with  fpirits,  and  thus  reduced  the 
rarefaction  of  the  pump  to  wlxat  he  called  50,  the  baro- 
nurter-gage  Handing  at  29.4,  the  pear-gage  indicated  a 
rarefaction  exceeding  100,000  ; in  fliort,  it  was  not 
raeafurablc ; and  this  phenomenon  was  almoil  conftant. 

Whenever  he  expofed  any  fubftaucc  fufceptiblc  of  eva- 
poration, he  found  the  rarcfaCtion  indicated  by  the  ba- 
rometer-gage greatly  reduced,  while  that  indicated  by 
the  pear-gage  was  prodigioufly  increafed;  and  bpth  tilde 
effects  were  more  remarkable  as  the  fubjcCt  was  of  e after 
evaporation,  or  the  temperament  of  the  air  of  the  cham- 
ber was  warmer. 

Tin’s  uniform  refult  fuggefted  the  true  caufe.  Water  Accounted^ 
boils  at  the  temperature  212,  that  is,  it  then  con-for* 
verted  into  a vapour  which  i*  permanently  ehtflic  while 
of  that  temperature,  and  its  elaftietty  balances  the  pref- 
fure  of  the  atmofphere.  If  this  prqflure  be  diminifhad 
by  rarefying  the  air  above  it,  a lower  temperature  wiH 
now  allow  it  to  be  converted  into  elaftic  vapour,  and 
keep  it  in  that  ftate.  Water  will  bod  in  the  receiver 
of  an  air-pump  at  the  temperament  96,  or  even  under  it. 
Philosophers  did  not  think  of  examining  the  ftatc  of  the 
vapour  in  temperatures  lower  than  what  produced  ebul- 
lition. But  it  now  appears,  that  in  much  lower  heats 
than  this  the  fuperfieiad  water  is  converted  into  elaftic 
vapour,  which  continues  to  exhale  from  it  as  long  as 
the  water  lafts,  and,  fupplying  the  place  of  air  in  the 
receiver,  exerts  the  fame  elaflicity,  and  hinders  the  mer- 
cury from  riling  in  the  £age  in  the  fame  manner  as  fo 
much  air  of  equal  elaflicity  would  have  done. 

When  Mr  Nairnc  was  exhibiting  thcfc  experiments  E*f  erj 
to  the  Honourable  Henry  Cavendim  in  1776,  this  gen-J«a*w  »!- 
tleman  informed  him  that  it  appeared  from  a feries  of  ' 

experiments  of  his  father  Lord  Charles  Cavcndifh,  that <hl*  *c* 
when  water  is  of  the  temperature  72  , it  is  converted couau 
into  vapour,  under  any  p re  fibre  lefs  than  three-fourths 
of  sn  inch  of  mercury,  and  at  4t 9 it  becomes  vapour 
when  the  prcfTure  is  Ids  than  one-fourth  of  an  inch : 

Even  a 
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Air-t»wwp«  Even  mercury  evaporates  in  this  manner  when  all  prcflure 
' T <s  removed.  A dewy  appearance  it  frequently  obferved 
covering  the  inftde  of  the  tube  of  a barometer,  wheve 
wc  ufuolly  fuppofe  a vacuum.  This  dew,  when  viewed 
through  a microfcopc,  appears  to  be  a fet  of  detached 
globule*  of  mercury,  and  upon  inclining  the  tube  fo 
that  the  mercury  may  afeend  Jong  it,  thefc  globules 
will  be  all  licked  up,  and  the  tube  become  clear.  The 
dew  which  lined  it  was  the  vapour  of  the  mercury  con- 
denfed  by  the  fide  of  the  tube;  and  it  is  never  obferved 
but  when  one  fide  is  expoted  to  a dream  of  cold  air 
from  a window,  3tc. 

To  return  to  the  vapour  in  the  air-pump  receiver,  it 
mitft  be  obferved,  that  as  long  as  the  water  continues  to 
yield  it,  wc  may  continue  to  work  the  pump ; and  it 
will  be  continually  abftradcd  by  the  barrels,  and  dif- 
chargcd  in  the  form  of  water,  hecaufc  it  collapfes  as 
foon  as  expofed  to  the  external  prcflure.  All  this 
while  the  gage  will  not  indicate  any  more  rarefadion, 
bccaufc  the  tiling  immediately  indicated  by  the  baro- 
nxter-gage  is  tVtmim/f'eJ tUJHcity , which  docs'  not  hap- 
pen here.  When  all  the  water  which  the  temperature 
of  the  room  can  krep  claftic  has  evaporated  under  a 
certain  prcflure,  fuppofe  x an  inch  of  mercury,  the  gage 
Handing  at  29.5,  the  vapour  which  now  fills  the  re- 
ceiver expands  , and  by  iu  diminished  e la  dicity  the  gage 
rifts,  and  now  fomc  more  water  which  had  been  attach- 
ed to  bodies  by  chemical  or  corpufcular  attraction  is  de- 
tached, and  a new  fupply  continues  to  fupport  the  gage 
at  a greater  height } and  this  goes  on  continually  till 
oAwJall  has  been  abflradcd  ; but  there  will  remain  fame 
which  no  art  take  can  away ; for  as  it  pafles  through 
tlft  barrels,  and  gets  between  the  pifton  and  the  top,  it 
fucceffively  collapfes  into  water  during  the  afeent  of  the 
pidon,  and  again  expands  into  vapour  when  we  pufh 
the  plflon  down  again.  Whenever  this  happens  there 
. is  an  end  of  the  rarefadion. 

Air  and  While  this  operation  is  going  on,  the  air  comes  out 
vapour  not  along  with  the  vapour ; but  we  cannot  fay  in  what  pro- 
aaiformly  portion.  If  it  were  ahvavs  uniformly  mixed  with  the 
vapour,  it  would  diminifti  rapidly  ; but  this  does  not 
appear  to  be  the  cafe.  There  is  a certain  period  of 
rarefattion  in  which  a tranfient  doudinefs  is  perceived 
in  the  receiver.  This  is  watery  vapour  formed  at  that 
degree  of  rarefaction,  mingled  with,  but  not  diflblved  in 
or  united  with,  the  air,  otherwife  it  would  be  tranfpa- 
xent.  A fimilar  cloud  will  appear  if  damp  air  be  ad- 
mitted fuddenly  into  an  exhautted  receiver.  The  va- 
pour, which  formed  an  uniform  tranfparcnt  mafs  with 
the  air,  is  either  fuddenly  expanded  and  thus  detached 
from  the  other  ingredient,  or  is  fuddenly  let  go  by  the 
air,  which  expands  more  than  it  does.  Wc  cannot  af- 
firm with  probability  which  of  tliefe  is  the  cafe  : diffe- 
rent eompo fit  ions  of  air,  that  is,  air  loaded  with  vapours 
from  different  fubflances,  exhibit  remarkable  differen- 
ces in  this  refped.  But  wc  fee  from  this  and  other 
phenomena,  which  lhall  be  mentioned  in  their  proper 
places,  that  the  air  and  vapour  are  not  always  intimately 
united  ; and  therefore  will  not  always  be  drawn  out  to- 
gether by  the  air-pump.  But  let  them  be  ever  fo  con- 
Fufcdly  blended,  we  fee  that  the  air  mull  come  out  along 
with  the  vapour,  and  its  quantity  remaining  in  the  re- 
ceiver muff  be  prodigioufly  dimimihed  by  this  affocia- 
iion,  probably  much  more  than  could  be,  had  the  receiver 
only  contained  pure  air. 
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Let  us  now  confider  what  muft  happen  in  the  pear-  Air- pomp, 
gage.  As  the  air  and  vapour  arc  continually  drawn  off  v~ 
from  the  receiver,  the  air  in  the  pear  expands  and  goes  corJci|uca- 
off  with  it.  Wc  lhall  fuppofe  that  the  generated  va-c«»  of  ihi* 
pour  hinders  the  gage  from  riflng  beyond  29.5.  Du-  different  u» 
ring  the  continued  working  of  the  pump,  the  air 
the  pear,  whofc  cladicity  is  o.J,  flowly  mixes  with  ^ctcr  * 
the  vapour  at  the  mouth  of  the  pear,  and  the  m**- gages, 
turc  even  advances  into  its  iufidc,  fo  that  if  the 
pumping  be  long  enough  continued,  what  is  in  the 
pear  U nearly  of  the  fame  compofition  with  what  is 
in  the  receiver,  confiding  perhaps  of  20  parts  of  vapour 
and  one  part  of  air,  all  of  the  eladicity  of  0.$.- 
When  the  pear  is  plunged  into  the  mercury,  and  the 
external  air  allowed  to  get  into  the  receiver,  the  mercu- 
ry rifes  in  the  pear-gage,  and  leaves  not  JL,but  1 

, 6 60  60x20 

°T  1 200  11  with  common  the  vapour  lia- 

ving  cotlapfcd  into  an  invifible  atom  of  water.  Thus 
the  pear-gage  will  indicate  a rarefaction  of  120c,  while 
the  barometer-gage  only  fhowed  60,  that  is,  fhowed 
the  clafticity  of  the  included  fubflancc  di miniflu.  d 60 
times.  The  condufion  to  be  drawn  from  thefe  two 
meafun-s  (the  one  of  the  rarefaction  of  air,  and  the 
other  of  the  diminution  of  elafticity)  is,  that  the  matter 
with  which  the  receiver  was  filled,  immediately  before 
the  readmifliun  of  the  air,  confided  of  one  part  of  in- 

condcnfiblc  air,  and  * or  20  parts  of  watery  vapour. 
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The  only  obfeure  part  of  this  account  is  what  relates  Hi ffi-ulry 
to  the  compofition  of  the  matter  which  filled  the  pear-**1  *"«■»** 
gage  before  the  admiffion  of  the  mercury.  It  is  not  cafy 
to  fee  how  the  vapour  of  the  receiver  comes  in  by  a nar-  ,h<  f«  </»- 
row  mouth  while  the  air  is  coming  out  by  the  fame  paflage.  f qucccex 
Accordingly  it  requires  a wrji  tong  time  to  produce  this 
extreme  rarefaction  in  the  pear-gage  ; and  there  are 
great  irregularities  in  any  two  fuccccding  experiments, 
as  may  be  feen  by  looking  at  Mr  Naime’s  account  of 
them  in  Philosophical  Tran  fad  ions,  Vol.  LX  V 1 1.  Some 
vapours  appear  to  have  mixed  much  more  readily  with 
the  air  than  others  ; and  there  arc  fume  unaccountable 
cafes  where  vitriolic  acid  and  fulphureous  bodies  were 
included,  in  which  the  diminution  of  denfity  indicated  by 
the  pear-gage  was  uniformly  kfs  than  the  diminution  of 
eladicity  indicated  by  the  barometer-gage.  It  is  enough 
for  us  at  prclcnt  to  have  edabliihed,  by  unqucftionshle 
fads,  this  production  of  eladic  vapour,  and  the  ncccf- 
fity  of  attending  to  it,  both  in  the  conflrudion  of  the 
air-pump  and  in  drawing  refults  from  experiments  exhi- 
bited in  it.  f - 

Mr  Sroeaton’s  pump,  when  in  good  order,  and  pcr-Th*  fupe- 
fcdly  free  from  all  mo i dure,  will  m dry  vreather  rarefy 'ionty  of 
air  about  600  times,  raifing  the  barorr.eteT-gagc  to  with-  t 
in  of  an  inch  of  a fine  barometer.  This  was  a 
formance  fo  much  fuperior  to  that  of  all  others,  and  by  pr un- 
meant of  Mr  Nairne’s  experiments  epened  fo  new  a field  meats, 
of  ohfervation,  that  the  air-pump  once  more  became  a ca- 
pital indrument  among  the  experimental  philosophers. 

The  caufcs  of  its  fuperiurity  werr  alfo  fo  didind,  tliat 
art  ids  were  immediately  excited  to  a farther  improvement 
of  die  machine ; fo  that  this  becomes  a new  epoch  in  its 
hi  dory. 

This  is  one  imperfedion  which  Mr  Smeaton  has  not 
attempted  to  remove.  The  dif charging  valve  is  dill  open- 
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Air-pump.  ed  agalnft  the  preffure  of  the  atmofphcre.  An  author 
v— - 0f  the  Swcdifh  academy  adds  a fubfidiary  pump  to  thit 
. valve,  which  exhaufts  the  air  from  above  it,  and  thui 

mJotTin  puts  it  in  the  fituation  of  the  pifton  valve.  We  do 
th:#  pump  not  find  that  this  improvement  has  hern  adopted  fo  at 
attempted  to  become  general.  Indeed  the  quantity  of  air  which 
remains  In  the  paffhge  to  this  valve  it  fo  exceedingly 
little,  that  it  does  not  feem  to  merit  attention.  Suppo- 
fing  the  VtfWbhble  -,‘c  of  an  inch  wide  and  as  deep  [and 
it  need  not  1*  more),  it  will  not  occupy  more  than  pA* 
part  of  a barrel  twelve  inches  long  and  two  inches 
wide. 

1 50  Mr  Smeaton,  by  his  ingenious  conftrurtion,  has  great- 

ly dimimfhed,  but  haa  not  annihilated,  the  obftruttiorts 
to  the  paffige  of  the  air  from  the  receiver  into  the  bar- 
rel. Hi*  fiiceefe  encouraged  farther  attempts.  One  of 
the  firft  and  moft  ingenious  was  that  of  Profeffor  Rnf- 
fel  of  the  University  of  Edinburgh,  Who  about  the  year 
1770  conftfurted  a pump  in  which  both  codes  and  valves 
were  avoided. 

ijr  The  pifton  is  fetid,  as  reprefertted  in  fig.  2$.  and  its 
Oy  Kuficl,  rocJ  pafle5  through  a collar  of  leather  On  the  top  of  the 
barrel.  This  Collar  is  divided  into  three  portions  by 
two  brafs  rings  a,  which  leave  a very  final!  (pace  round 
the  pifton  rod.  The  upper  ring  a communicates  by 
, means  of  a lateral  perforation  with  the  bent  tube  fmnt 
which  enters  the  birre!  at  its  middle  n.  The  lower  ring 
l communicates  with  the  bent  tube  c/ft  which  commu- 
nicates with  the  horizontal  pafTage  drt  going  to  the 
middle  e of  the  pump  plate.  By  the  way,  however, 
it  communicates  alfo  with  a barometer  gage  p 0,  ftand- 
*ng  in  a ciftern  of  mercury  <*,  and  covered  with  a 
glafs  tul»e  clofc  at  the  top.  BeyOnd  on  the  oppofite 
c Circumference  of  the  receiver  plate,  there  is  a cock  or 
plug  f communicating  with  the  atmofj ►here. 

The  pifton  rod  is  dofely  embraced  by  the  three  col- 
lars of  leather ; but,  its  already  faid,  has  a free  fpace 

I ound  it  in  the  two  brafs  rings.  To  produce  this  pref- 
fure  of  the  leathers  to  the  rind,  the  bral*  rings  which  fe- 
paratc  them  arc  turned  thinner  on  the  inner  fide,  fo  that 
their  ciofs  fertion  along  a diameter  would  be  a taper 
wedge.  In  the  fide  of  the  pifton  rod  are  two  cavities 
yr,  r j,  about  one-fenth  of  an  inch  wide  and  deep,  and 
of  a length  equal  to  the  thickflefi  of  the  two  rings  vj,  b% 
and  the  intermediate  collar  of  leathers.  Thefe  cavities 
are  fo  placed  on  the  pillon.rod,  that  when  the  pifton 
is  applied  to  the  bottom  of  the  barrel,  the  cavity  1 1 in 
the  upper  end  of  the  rod  has  its  upper  end  oppofrtc  to 
the  ring  o and  its  lower  end  oppofite  to  the  ring  bt  or 
to  the  mouth  of  the  pipe  e d.  Therefore,  if  there  be  a 
void  in  the  barrel,  the  air  from  the  rerch-rr  will  come, 
from  the  pipe  c J into  the  cavity  in  the  pifton  rod,  and 
by  it  will  get  paft  the  collar  of  leather  between  the  rings, 
and  thus  wiU  get  into  the  final!  interiHcr  between  the 
rod  and  the  upper  ring,  and  then  into  the  pipe  / m n,  and 
into' the  empty  barrel.  When  the  pifton  is  drawn  up, 
the  folid  rod  immediately  (huts  up  this  paffage,  and  the 
pifton  drives  the  air  through  the  difeharging  valve  /. 
When  it  has  reached  the  top  of  the  barrel,  and  is  dofely 
applied  to  it,  the  cavity  qr  is  in  the  fituation  in  which 

I I formerly  was,  ami  the  communication  is  again  opened 
between  the  receiver  and  the  empty  barrel,  and  the  air 
is  again  diffufed  between  them.  Bulbing  down  the  pi- 
ftou  expels  the  air  by  the  lower  difeharging  pipe  and 
valve  hi ; and  thus  the  operation  may  be  continued. 
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Tliis  muft  be  acknowledged  to  be  a moft  fimplc  and  Air-pump, 
ingenious  cotillruttion,  and  ran  neither  be  called  a Cock  — — v— ^ 
nor  a valve.  It  items  to  oppofe  ho  obftrurtion  What- 
ever t and  it  has  the  fuperior  advantage  of  rarefying 
both  during  the  afeent  and  the  defeent  of  the  pifton, 
doubling  the  expedition  of  the  performance,  and  tlik 
operator  il  not  oppofed  by  the  preffure  of  the  atmo- 
fphere  except  towards  the  end  of  each  llroke.  The  ex- 
pedition, however,  is  not  fo  great  as  one  (hould  expert  ; 
foC*  nothing  is  going  on  while  the  pifton  is  in  motion, 
and  the  operator  mull  ftop  a while  at  the  end  of  each 
ftroke,  that  the  air  may  have  time  to  come  through  this 
long,  narrow,  and  crooked  paffage,  to  fill  the  barrel. 

But  the  chief  difficulty  which  occurred  in  the  execu- 
tion arofe  from  the  clammy  oil  with  which  it  was  ne- 
ceflary  to  impregnate  the  collar  of  leathers.  Thefe  were 
always  in  a ftate  of  ftrong  comprdfion,  that  they  might 
dofely  grafp  the  pifton  rod,  and  prevent  all  paflage  of 
air  during  the  motion  of  the  pifton.  Whenever  there- 
fore the  cavities  in  the  ptilOn  rod  come  into  the  fituations 
■ncccflary  for  connerting  the  receiver  and  barrel,  this  oil 
is  fquetzed  into  them,  and  choaks  them  Up.  Hence  it 
always  happened  that  it  was  feme  time  after  the  Broke 
before  the  air  could  force  it*  way  round  the  pifton  rod, 
carrying  with  it  the  clammy  oi;  which  rhoaked  up  the 
tube  imn  ; and  when  the  rarefartion  had  proceeded  a 
Certain  length,  the  diminilhed  ebfticity  of  the  air  was 
not  able  to  make  its  way  through  thefe  obllruftionx. 

The  death  of  the  ingenious  author  put  a ftop  to  the 
improvements  by  which  he  hoped  to  remedy  this  defert, 
and  we  have  not  heard  that  any  other  perfon  ha*  fincc 
attempted  it.  We  have  inferted  it  here,  becaufe  iti 
principle  of  conftrurtion  is  not  only  very  ingenious,  but 
entirely  different  from  all  others,  and  may  fumtfti  very 
ttfeftft  hints  to  thofc  who  are  much  engaged  in  the  con- 
ftrurtion of  pneumatic  engine**  , 

In  the  73d  volume  of  the  Philofophical  Tranforticms,  ®)'  H"*a 
Mr  Tiberius  Cavallo  has  given  the  deferiplion  of  an anJ 
air-pnmp  contrived  and  executed  by  Mcffrt  Haas  and  r* 
Hurter,  in ftmment -makers  in  London,  w'here  thefe  ar- 
tifts  have  revived  Guericke’*  mctliod  of  opening  the  bar- 
tehvthre  during  thelaft  ftrokci  of  the  pump  by  a force 
artirt^  from  without.  We  (hall  infert  fo  modi  of  this 
description  is  relate*  to  this  diftinguifhing  circumftanrt 
of  its  conftrurtion. 

Fig.  2 6.  represents  a fertkm  of  the  bottom  of  the 
barrel,  where  AA  is  the  barrel  and  BB  the  bottom, 
which  has  in  its  middle  a hollow  cylinder  CCFF,  pro- 
jecting ahont  half  an  inch  into  the  barrel  at  CC,  and 
extending  n good  Way  downward*  to  FF.  The  fpace 
Ix-twcen  this  prdjcrtton  and  the  fide*  of  the  barrel  i* 
filled  up  by  a brafs  ring  I)D,  over  the  top  of  which  is 
fttained  a piece  of  oiled  filk  EF.,  which  performs  the 
office  of  a valve,  covering  the  hole  CC.  But  this  hole 
is  filled  up  by  a piece  of  brafs,  or  rather  an  affemblage 
hf  pieces  (crewed  together  GGHHII.  It  conlifts  of 
three  presetting  fillets  or  fhouldcrs  GG,  HH,  II,  which 
form  two  hollow*  between  them,  and  which  are  filled 
with  ring*  of  oiled  leather  OO,  PP,  firmly  (crewed  to- 
gether. Thr  extreme  fillets  GG,  II,  are  of  equal  dia- 
meter with  the  infide  of  the  cvlinder,  fo  as  to  till  it  ex- 
artly,  and  the  whole  fluffed  with  oiled  leather,  Aide  up 
and  down  w ithout  allowing  any  air  to  pals.  The  middle 
fillet  HH  is  not  fo  broad,  but  thicker.  In  the  upper 
filkt  GG  there  is  formed  a lhallow  Uilh  about  4 of  an  inch 
O dnp 
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Air-pump.  deep  and  \ wide.  Tlus  difh  is  covered  with  a thin  plate, 
' pierced  with  a grating  like  Mr  Smeatoo’s  valve-plate. 
There  is  a perforation  VX  along  the  axis  of  this  piece, 
which  has  a puffage  out  at  one  fide  II,  through  the 
middle  mitt.  Oppofite  to  this  paffiige,  and  in  the  fide  of 
the  cylinder  CCFF,  is  a hole  M,  communicating  with 
the  conduit  pipe  MM,  which  leads  to  the  receiver.  Into 
the  lower  end  of  the  perforation  is  ferewed  the  pin  KL, 
whole  tail  L paffes  through  the  cap  FF.  The  tali  L 
is  connected  with  a lever  RQ^,  moveable  round  the 
joint  This  lever  is  pufhed  upwards  by  a fpring, 
and  thus  the  whole  piece  which  we  have  been  descri- 
bing is  kept  in  contact  with  the  flip  of  oiled  filk  or 
valve  EE.  This  is  the  ufual  fituation  of  things. 

Now  fuppofe  a void  formed  in  the  barrel  by  draw- 
ing up  the  piilon  ; the  elaftidty  of  the  air  in  the  re- 
ceiver, in  the  pipe  NM,  and  in  the  paffage  XV,  will 
prefs  on  the  great  furfacc  of  the  valve  expofed  through 
the  grating,  will  raife  it,  and  the  pump  will  perform 
precifcly  as  Mr  Smeaton’s  docs.  But  fuppofe  the  rare- 
faction to  have  been  fo  long  continued,  that  the  air  is 
no  longer  able  to  raife  the  valve  ; this  will  be  feen  by 
the  mercury  riling  no  more  in  the  pump-gage.  When 
this  is  perceived,  the  operator  muft  prefs  with  his  foot 
on  the  end  R of  the  lever  RQ.  This  draws  down  the 
pin  KL,  and  with  it  the  wlwle  hollow  plug  with  its 
grated  top.  And  thus,  inilead  of  railing  the  valve  from 
its  plate,  the  plate  is  here  drawn  down  from  the  valve. 
The  air  now  gets  in  without  any  obftru^on  whatever, 
and  tiic  rarefaction  proceeds  as  long  as  the  piilon  rife*. 
When  it  is  at  the  top  of  the  barrel,  the  operator  takers 
his  foot  from  the  lever,  and  the  fpring  prelTcs  up  the 
plug  again  and  (huts  the  valve.  The  piilon  rod  palfcs 
through  a collar  of  leather,  as  in  Mr  Smeaton’s  pump, 
and  the  air  is  finally  difeharged  through  an  outward 
valve  in  the  top  of  the  barrel.  Thefc  parts  have  nothing 
peculiar  in  them. 

This  is  an  ingenious  contrivance,  fimilar  to  what 
was  adapted  by  Guericke  himfelf;  and  we  have  no  doubt 
of  thefc  puntp*  performing  extremely  well  if  carefully 
made : and  it  Teems  not  difficult  to  keep  the  plug  per* 
fe£Uy  air-tight  by  fupplying  plenty  of  oil  to  the  lea- 
thers. We  cannot  fay,  however,  with  precifion  what 
may  be  expelled  from  it,  as  no  account  has  been  given 
of  its  effects  befides  what  Mr  Cavallo  publilhcd  in  Phi- 
losophical TranfaCtions  1783,  where  he  only  fays,  that 
when  it  had  been  long  ufed,  it  had,  in  the  courfe  of 
fj4  (b me  experiments,  rarefied  600  times. 

By  Prince,  Aiming  Hill  at  the  removing  the  obllru&ions  to 
the  entry  of  the  air  from  the  receiver  into  the  bar- 
rels, Mr  Prince,  an  American,  has  conllnifted  a pump 
in  which  there  is  no  valve  or  cock  whatever  be- 
tween them.  In  this  pump  the  piilon  rod  paffes 
through  a collar  of  kathets,  and  the  air  is  finally  dif- 
charged  through  a valve,  as  in  the  two  laft-  But  we 
are  chiefly  to  attend,  in  this  place,  to  the  communi- 
cation between  the  barrel  and  the  receiver.  The  barrel 
*l-*e  widens  below  into  a fort  of  cirtcm  ABCD  (fig.  27.), 

tCC wl I.  communicating  with  the  receiver  by  the  pipe  EF.  A a 
foon,  therefore,  as  the  piilon  gets,  into  this  wider  part, 
where  tlurre  is  a vacancy  all  round  it,  the  air  of  the  re- 
ceiver expands  freely  through  the  paffage  FEE  into 
the  barrel,  in  which  the  defeent  of  the  piilon  had  made 
a void.  When  the  piilon  is  again  drawn  up,  as  foon 
as  It  gets  into  tlie  cyiiudric  port  of  the  barrel,  which 
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it  exactly  fills,  it  carries  up  the  air  before  it,  and  ex-  Air-pump, 
pels  it  by  the  top  valve ; and,  that  this  may  be  done  — ""V " * 
more  completely,  tliis  valve  opens  into  a fcco.id  barrel 
or  air-pump  whofe  piilon  is  rifin^  at  the  fame  time, 
and  therefore  the  valve  of  communication  (which  is  the 
di (charging  valve  of  the  primary  pump)  opens  with  the 
fame  facility  as  Mr  Smeatou’s  piilon  valve.  While  the 
piilon  is  riling,  the  air  in  the  receiver  expands  into  the 
barrel ; and  when  the  piilon  defeends,  the  air  in  the 
barrel  again  collapfcs  till  the  piilon  gets  again  into  the 
cillcrn,  when  the  air  paffes  out,  and  fills  tlie  evacuated 
barrel,  to  be  expelled  by  the  piilon  as  before. 

No  diftinft  account  has  as  yet  been  given  of  the  per- 
formance of  this  pump.  We  only  learn  that  great  in- 
conveniences were  experienced  from  the  ofcillations  of 
the  mercury  in  the  gage.  As  foon  as  tlie  pifton  come* 
into  the  cillem,  tlu:  air  from  the  receiver  immediately 
rulhes  into  the  barrel,  and  the  mercury  (hoots  up  in 
the  gage,  and  gets  into  a Hate  of  ofcillation.  The  fub- 
fequent  rife  of  the  piilon  will  frequently  keep  time  with 
the  fccond  ofcillation,  «nd  incrcalc  it.  The  defeent  of 
the  piilon  produces  a downward  ofcillation,  by  allow- 
ing the  air  below  it  to  collapfc ; and,  by  improperly- 
timing  the  llrokes,  tills  ofcillation  becomes  fo  great  a* 
to  make  the  mercury  enter  the  pump.  To  prevent  this, 
and  a greater  irregularity  of  working  as  a coudeitfcr, 
valves  were  put  in  the  pifton  : but  as  tliefe  require 
force  to  open  them,  the  addition  feemed  rather  to  in- 
crcafc  the  evil,  by  rendering  the  olcillations  more  funul- 
tancous  with  the  ordinary  rate  of  working.  If  this  could 
be  got  over,  the  conftru&ion  feems  very  promifing. 

it  appears,  however,  of  very  difficult  execution.  It  has 
many  long,  (lender,  and  crooked  paftages,  which  mull 
be  drilled  through  broad  plates  of  brahs,  feme  of  them 
appearing  fcarccly  practicable.  It  is  rare  to  find  plates  aud 
other  pieces  of  brafs  without  air-holes,  which  it  would 
be  very  difficult  to  find  out  and  to  dole ; and  it  mull 
be  very  difficult  to  clear  it  of  obftru&ions : fo  that  it 
appears  rather  a fnggcllion  of  theory  than  a thing  war- 
ranted by  its  actual  performance. 

Mr  Lavoifitr,  or  fume  of  the  naturalifts  who  wens  Q . 
occupied  in  concert  with  him  in  the  inveftigation  of  the  for 
different  fpccies  of  gas  which  are  difengaged  from  bo- 
dies in  the  courfe  of  chemical  operations,  has  contrived 
an  air-pump  which  has  great  appearance  of  (implicit  y, 
and,  being  very-  different  from  sill  others,  defer*  c*  to  be 
taken  notice  of. 

It  confiils  of  two  barrels  /,  m,  fig.  28.  with  folid  pi- 
ftons  k k.  The  pump-plate  a b is  pierced  at  its  centre  e 
with  a hole  which  branches  towards  each  of  the  barrels, 
as  reprefented  by  <dy  re.  Between  tlie  plate  and  the 
barrels  Hides  another  plate  b>,  pierced  in  the  middle  with/ 
a branched  hole  / d g,  and  near  the  ends  with  two  holt  *. 
b 1/,  which  go  from  its  under  fide  to  the  ends.  Tie 
holes  in  thefc  two  plates  are  fo  adj uded,  that  when  the 
plate  b i is  drawn  fo  far  towards  h that  the  hole  r comes, 
within  the  barrel  m , the  branch  Jf  of  the  hole  in  tire 
middle  plate  coincides  wi  h the  branch  c d of  the  upper 
plate,  and  the  hules  r,  g arc  (hut.  Thus  a communi- 
cation is  cftabliihtd  between  the  band  / and  the  re- 
ceiver on  the  pump* plate,  and  between  the  barrel  m and* 
tbc  external  air.  In  this  fituation  the  barrel  i will  ex- 
hauft,  and  m will  difeharge.  When  the  piilon  of 
/ is  at  its  mouth,  and  that  of  m touches  its  bottom,  tbc 
Hiding  plate  is  (lulled  over  to  the  other  fide,  fo  that 

m coxa-. 
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A?r  pcmp.  n,  communicates  with  the  receiver  through  the  paffage 
■“  gd,  o,  and  I communicates  with  the  air  by  the  paffages 
th. 

It  is  evident  that  this  Tiding  plate  performs  the  of- 
' fice  of  four  cocks  in  a very  beautiful  and  Ample  man- 
ncr,  and  that  if  the  piftons  apply  clofc  to  the  ends 
of  the  barrel?,  fo  as  to  expel  the  whole  air,  the  pump 
will  be  perfedt.  It  works,  indeed,  againil  the  whole 
reflure  of  the  external  air.  But  this  may  be  avoided 
y putting  valves  on  the  holes  A,  i ; and  thefe  can  do 
no  harm,  hccaufe  the  air  remaining  in  them  never  gets 
back  into  the  barrel  tiU  the  pi  it  on  be  at  the  farther 
Cnd,  and  the  exhauftion  of  that  ftrokc  completed.  But 
fiie  bed  workmen  of  London  think  that  it  will  be  in- 
comparably more  difficult  to  execute  this  cock  (for  it 
is  a cock  of  an  unufual  form),  in  fuch  a manner  that 
it  (hall  he  air-tight  and  yet  move  with  tolerable  cafe, 
and  that  it  is  much  more  liable  to  wearing  loofe  than 
common  cocks.  No  accurate  accounts  have  been  re- 
ceived of  its  performance.  It  muft  be  acknowledged 
fo  be  ingenious,  and  it  may  fugged  to  an  intelligent  art  ill 
a method  of  combining  common  conical  cocks  upon 
one  axis  fo  as  to  anlwer  the  fame  purpofes  much 
more  effectually ; for  which  reafon  we  have  inferttd  it 
««6  here. 

And  by  The  lad  improvement  which  we  (hall  xf.ention  is  that 

Curhbcrt-  publilhtd  by  Mr  Cuthbcrtfon  philofnphical  inftru meat- 
maker  in  Amflerdam.  His  pump  has  given  fuch  evi- 
dences of  its  perfection,  that  wc  can  hardly  expert  or 
wifh  for  any  thing  more  complete.  But  we  mud  be 
allowed  to  obferve,  beforehand,  that  the  fame  con- 
drurtlon  was  invented,  and,  in  part,  executed  before 
the  end  of  1779,  by  Or  Daniel  Rutherford,  now  pro- 
fcflbr  of  botany  in  the  univerfity  of  Edinburgh,  Who 
W3J  at  that  time  engaged  in  experiments  on  the  pro- 
portion of  air  during  the  comb ull ion  of  bodies  in  con- 
tart  with  nitre,  and  who  was  vart.lv  defirosg  of  pro- 
curing a more  complete  abftrartion  of  pure  aerial  mat- 
ter than  could  be  efferted  by  Mr  Smcaton’a  pump. 
The  compiler  of  this  article  had  then  an  opportunity 
of  perufing  the  DoAor’l  difTertation  on  this  fnbjert, 
which  was  read  in  the  Philosophical  Society  of  Edin- 
burgh. In  this  difTertation  the  Doftor  appear?  fully 
a pp riled  of  the  cxiftence  of  pure  vital  air  m the  ni- 
trous acid  as  its  chief  ingredient,  ami  as  the  caufc  of 
its  mofl  remarkable  phenomena,  and  to  want  but  a 
ftep  to  the  difeoverict  which  hare  ennobled  the  name 
of  Mr  Lavoifier.  He  was  particularly  anxious  to  ob- 
tain apart  this  diftinguifhinp  ingredient  in  its  compofi- 
fion,  and,  for  this  purpofe,  to  abftrart  completely 
from  the  vcffel  in  which.be  fubjerted  it  to  examination, 
every  particle  of  elaftic  matter.  The  writer  of  this  ar- 
ticle pi  opoied  to  him  to  cover  the  bottom  of  Mr  Smca- 
’ton’s  piiton  with  feme  clammy  matter,  which  Should 
take  hdd  of  the'bottom  valve,  and Jtart  it  when  the  pi- 
fton  was  drawn  pp.  A few  days  aftre,  the  Doctor  fhotv- 
ed  him  a drawing  of  a pump,  having  a conical  me- 
tal valve  Vmftom,  furnflhed  with  a long  (lender 

wire,  fliding't  Lx  the  infide  of  the  pifton-rod  with  a 
gentlefrdion,  fuffictent  ior  lilting  the  valve,  and  fc- 
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cured  againil  all  chance  of  failure  by  a fpring  a-top,  Air-pump, 
which  took  hold  of  a notch  in  the  infide^of  the  ptftou-  ~ • 
rod  about  a quarter  of  an  inch  from  the  lower  end,  fr* 
as  certainly  to  lift  the  valve  during  the  lad  quarter  of 
an  inch  of  the  pifton’s  motion.  Being  an  excellent  me- 
chanic, he  had  executed  a valve  on  this  principle,  and 
was  fully  fsthfied  with  its  performance.  But  having 
already  confirmed  his  dortrines  refperting  the  nitrous 
acid  by  incontrovertible  experiments,  his  wilhes  to  im- 
prove the  air-pump  loft  their  incitement,  and  he  thought 
no  more  of  it  | and  not  long  after  this,  the  ardour  of 
the  philofophers  of  the  Tcylcrian  Society  at  Haerkrm 
and  Amftcrdam  excited  the  efforts  of  Mr  Cuthbcrtfon, 
their  inftrument-maker,  to  the  fame  purpofe,  and  pro- 
duced the  moft  perfert  air-pump  that  has  yet  appeared. 

We  (hall  give  a defeription  of  it,  and  an  account  of  its 
performance,  in  the  inventor’s  own  words. 

Cvthbeixion's  Air-Pump. 

Plate  CCCCVIII.  is  a perfpertive  view  of  tbit  *57 
pump,  with  its  two  principal  gages  ferewed  into  their 
places.  Theft  need  not  lie  ufed  together,  except 
m cafes  where  the  utmoft  exartnefs  is  required.  In 
common  experiments  one  of  them  is  removed,  and  a 
ftop-fcrexv  put  in  its  place.  When  the  pear-gage  is 
ufed,  a fmall  round  plate,  on  which  the  receiver  may 
(land,  mull  he  firft  ferewed  int<J  thebole  at  A ; but  this 
hole  is  flopped  on  other  oecafions  with  a ferew.  When 
all  the  three  gages  are  ufed,  and  the  receiver  is  exhauft- 
cd,  the  ftop-ferew  B,  at  the  bottom  of  the  pump,  mull 
be  unferewed,  to  admit  the  air  into  the  receiver;  but 
when  they  are  not  all  ufed,  cither  of  the  other  flop- 
ferews  will  tafvet  this  purpofe. 

Fig.  l.  represents  a crofs-bar  fer  preventing  the  bar- 
rels from  being  lhakrn  by  working  the  pump  or  by  any 
accident.  Its  place  in  fig.  1.  is  reprefented  by  the  dot- 
ted lines.  It  is  confined  in  its  place,  and  kept  clofc 
down  on  the  barrels  by  two  (lips  of  wood  NN,  which 
mud  be  drawn  out,  as  well  as  the  ferew  OO,  when 
the  pump  is  to  be  taken  afunder. 

Plate  CCCCIX.  r,  a fertion  of  all  the  working  parts 
of  the  pump,  except  the  wheel  and  rack,  in  which  there 
is  nothing  uncommon. 

Fig.  1.  is  a fertion  of  one  of  the  barrels,  with  a!l 
hs  internal  parts ; and  fig.  2,  3,  4,  and  y,  are  diffe- 
rent parts  of  the  pifton,  proportioned  to  the  fize  of 
the  barrel  (a)  and  to  one  another. 

In  fig.  i.  CD  reprefents  the  barrel,  F the  collar 
of  leathers,  G a hollow  cylindrical  vcffcl  to  contain 
oil,  R is  alfo  an  oil-veflel  to  receive  the  oil  which  is 
drawn,  along  with  the  air,  through  the  hole  a a.  when 
the  pifton  is  drawn  upwards  ; and,  when  this  is  full,  the 
oil  is -carried  over  with  the  air,  along  the  tube  T,  into 
tlie  otl-reiM  G.  re  i9  a wire  which  is  driven  upwards 
from  the  hole  no  by  the  paffage  of  the  air;  and  bf. 
foon  as  this  hxs  efcaped,  it  falls  down  again  by  its  own 
weight,  fhuts  up  the  hole,  and  prevents  all  return  of 
the  air  into  the  barrel.  At  dd  are  fixed  two  pieces 
of  brats,  to  keep  the  wire  ee  in  a vertical  dirertion, 
that  it  may  accurately  (hut  the  hole.  H is  a cvlindri- 
Q 2 cal 


(a)  The  pifton  and  barrel  arc  1,65  inches  in  diameter,  in  proportion  to  which  the  fcalc  is  drawn.  Figures  3, 
3,  4, 5.  are,  however,  of  double  fiee.' 
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Air-f-uanr.  wire  or  rcnl  which  carries  the  piilon  I,  and  is  made 

v*rrrv-^r'  hollow  to  recede  a long  wire  g ,r»  which  opens  and 
(huts  the  hgle  I. ; imd  on  the  other  tod  of  the  wire 
O i»  fere  wed  a uut,  which,  by  (lopping  in  the  narrow- 
til  part  uf  the  hole,  prevents  the  wire  from  being 
Hire  driven  up  loo  far.  Thi*  wire  and  fcivw  are  more  elcar- 
CCLCiX.  ly  fcea  in  fig.  2.  and  6 ; they  Aide  iq  a collar  of  lea- 
ther r r,  fig.  2.  and  5.  in  the  nviddle  piece  of  the  pillon. 
Fig.  4.  and  5.  are  the  two  mean  parts  which  compofe 
the  pillon,  and*  when  the  pieces  3.  and  f>.  arc  added  to 
it,  the  w hole  is  reprefented  by  65.  2.  Fig.  5,  i,s  a piece 
«.f  brats  of  a conical  form,  with  a lliouldcr  at  the  bot- 
tom. A long  hollow  (crew;  is  cut  in  it,  about  $ of  its 
length,  and  the  remainder  of  the  hole,  in  which  there 
is  do  ferny,  is  of  alx>ut  the  fame  diameter  with  the 
ferrwed  part,  except  a thin  plate  at  the  end*  which  is 
of  a width  exactly  equal  to  the  thick  ocfc  of  g That 

part  of  the  inliuc  of  the  conical  hrafs  in  which  no  thread 
is  cut,  is  filled  with  oiled  leathers  with  holes  through 
which.f  ? can  Aide  lliAly.  There  if  alfo  a nwlc  ferew 
with  a hole  in  it,  fitted  to^£,  fervipg  To  coniruvfs  the 
leather*  r r.  Iu  fig.  4.  aaaa  is  the  out fide  of  the  pi- 
llon, the  iafidc  of  which  is  turned  fo  as  exactly  to  fit 
the  out  fide  of  fig.  5.  bb  are  round  leathc.*  about  6 q 
ift  number,  c c is  4 circular  piece  of  brafs  of  the  lizc  of 
the  leathers,  and  J d [i  a ferew  (erring  to  comprefsihcm. 
The  ferew  at  the  end  of  fig.  3.  is  made  to  fit  the  ferew 
in  fig.  3.  Now  if  fig*  6.  be  puttied  ipto  fig.  5,  this  in- 
to fig.  4,  ar.4  fig.  3.  be  ferewed  into  the  end  of  fig.  5, 
thefe  will  comps  fc  the  whole  of  the  piflon,  as  repre- 
frttwd  in  fig.  2.  fl  in  fig.  1.  reprefrnu  the  fame  part 
as  H in  fig.  2,  and  is  that  to  which  the  rack  ri  fixed. 
If,  therefore,  this  be  drawn  upwards,  it  will  can  ft  fig.  $. 
to  (hut  clofc  into  fig.  4,  and  drive  out  tfie  air  above 
it ; and  vyiicn  it  is-  puttied  downward,  it  will  open  as. 
f;u  as  the  fhoulder  <1  a will  permit,  and  fritter  air  to. 
pafs  through.  A A fig.  7.  is  the  receiver  plate,  BB  is 
4 long  fquare  piece  of  brari,  ferewed  into  the  irndcr 
fide  of  the  plate,  1 1 trough  which  a hole  is  drilled  corrc* 
fponding  to  that  in  the  centre  of  the  receiver-plates, 
and  with  three  female  ferews  l>,  f,  c. 

The  rarefaction  o f the  air  in  the  receiver  is  defied 
as  follows.  Suppofe  the  pillon  at  the  bottom  of  the 
barrel*  The  iulide  of  the  bai  rcl,  from  the  top  of  the 
pillon  to  a,  contains  common  air.  When  the  rod  is. 
drawn  up,  the  upper  part  of  the  pillon  (licks  (ail  in, 
the  barrel  till  the  conical  part  connected  with  the  rod, 
ihuU  the  conical  hole,  and  its  thouldcr  applies  clofr:  to 
ip*  bottom.  The  pillon  is, now  (hut,  and  therefore  the, 
•whdr  is  drawn  up  by  the  rack- work,  driving  the  air 
t}cfote  it  through  the  hole  a a,  into  die  oil-veflel  at  Rfj 
and  out  imo  the  room  by  the  tubeT.  The  pillon  will 
then  be  at  the  top  of  the  barrel  at  a,  and  the  wire  7 # 
will  (land  nearly  a9  reprefented  in  the  figure  juil  railed, 
from  the  hole  L*  and  prevented  from  riling  higher 
by  the  nut  Q.  During  this  motion  the  air  will  expand 
in  the  receiver,  and  come  along  the  bent  tube  m into 
tlie  barrel.  Thus  the  barrel  will  be  filled  with  air, 
which,  as  the  pillon  rifes,  will  be  rarefied  iu  proportion 
as  die  capacity  of  the  receiver,  pipes,  arul  barrel  u to 
the  barrel  alone.  When  the  piilon  is  moved  down  again 
by  the  rack-work,  it  will  force  the  conical  part  fig.  e. 
out  of  the  hollow  part  fig.  4.  as  far  as  the  (houldrrs  a<t  j 
fig.  2.  will  rcll  on  a u fig.  4,  which  will  then  be  fo 
fir  open  as  to  permit  the  air  to  p;ifs  freely  through  it. 
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vvhihr  at  the  fame  time  the  end  of  is  forced  again  A Air-  rump, 
the  tup  of  the  hole,  and  (hut*  it  iu  order  to  prevent  *“ 
any  air  from  returning  int«»  the  receiver.  Thus  the 
pillon,  moving  downwards,  fritters  the  air  to  pafr  out 
between  the  fidcs  of  fig.  4.  and  5.  j and,  when  it  is  at 
the  bottom  yf  the  barrel,  will  have  the  column  of  air 
above  it ; and,  confriptently,  when  drawn  upward*  it 
will  Ihut,  and  drive  out  this  air,  and,  by  opening  the 
hole  L at  the  fame  time,  will  give  a free,  paflage  to 
more  air  from  the  receiver.  Tin’s  proccfs  being  con- 
tinued, die  air  of  the  receiver  will  be  rarefied  at  far 
at  its  txfkiiji iv  tower  >u  i// form'd.  For  iu  this  machine 
there  are  110  valve*  V>  be  forced  tvpcn  by  the  clafticity 
of  the  air  in  the  receiver,  which  4 lad  it  is  unable  to 
rflVel.  There  i?  therefore  nothing  to  prevent  the  air 
froui  expanding  to  its  utmott  degree. 

It  may  be  fufpeAed  here,  that  as  the  air  mutt  cfcape 
thru’  the  difeharging  paltigc  dr,  Plate  CCCCIX*  fig.  F . 
again  A die  preffim-  of  a column  of  oil  and  the  weight 
of  the  wire,  therr  will  remain  in  this  paflage  a quanti- 
ty of  air  of  confidcrahlc  denfity,  which  w ill  expand 
again  into  the  barrel  during  the  defeent  of  the  tsifton, 
and  thus  put  a Hop  to  the  progrefsof  rarefaction.  Thin 
i>  the  cafe  in  Mr  Smeaton’s  pump,  and  all  which  have 
valves  in  the  pillon.  But  it  is  the  peculiar  excellency 
of  this  pump,  dial  whatever  l»c  the  dcnlity  of  the  air 
remaining  in  ar , thr  rare  fad  ion  will  ll  ill  go  on.  It  in 
worth  while  to  be  perfedly  convinced  of  this.  Let  u» 
fuppofe  that  the  air  contained  in  ae  is  part  of  the 
common  air  which  would  fill  the  barrel,  and  that  the 
capacity  of  the  barrel  is  equal  to  that  of  the  receiver 
and  parages,  and  that  the  air  in  the  receiver  and  bar- 
rel ia  of  the  fame  deniity,  t]te  pillon  being  at  the  bot- 
tom of  the  barrel  : The  barrel  will  therefore  contain 
Tcenj  parts  of  its  natural  quantity,  and  the  receiver 
rctr:r*  Now  let  the  pillon  be  drawn  up.  No  air  w ill 
Ik*  diCeharged  at  <1  r,  becaufc  it  will  contain  tlic  whole 
air  which  was  in  the  barrel,  and  which  has  now  col- 
lapfcd  into  its  ordinary  hulk.  But  this  due**  not  in  the 
hall  hinder  the  air  of  the  receiver  from  expanding  into, 
the  barrel,  and  diftgfoig  itfclf  equally  between  both. 

Each  will  now  contain  of  their  ordinary  quantity 

when  the  piftoii  rial  the  top,  and  ae  will  contain 
as  before,  ox;  T^T.  Now  pufli  down  the  pillon.  The 
hole  L ri  inftamly  ihut,  and  the  air  in  ae  expands  in- 
to the  barrel,  aqd  the  band  now  contains  When 

die  pillon  has  reached  tl*  bottom,  let  it  be  again  drawn 
up.  There  will  l*v  4' Charged  through  <»  and 

the  air  in  the  receiver  w ill  again  be  equally  diflrihuled. 
bcftw.se  11  it  and  the  barrel.  Therefore  the  receiver  w ill 

now  contain Wlum  die  pillon  rcnch^  the  bot_ 
tom,  thfit  wittbe^—rift  the  barrel.  Mien  again 


drawn  up  to  the  top,  them  will  he 
and  the  receiver  will  contain* 


.poo  •Wchatged. 
tooo ' wh«n  the  pifloa 
reaches  the  bottom,  there  will  be  — - — — . At  die- 


next  (broke  the  receiver  will  contain  only  ~ — , See. 

1000 

&c. 

Thus  it  appears,  that.notwithftaniliog  the  which 

always 
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Air-fwmp.  ah? ivs  expand*  back  again  cut  of  the  hole  at  into  the  u I ufed  a fccond  gage,  which  T (hall  call  a double  Vr-yump^ 
—v—  barrel,  the  rarity  of  the  air  in  the  receiver  will  be  fyphon.  bee  Plate  CCCCIX.  fig.  9.  This  was  alfo  * 

doubled  at  every  firoke.  There  is  therefore  no  need  prepared  with  the  utmoft  care.  1 had  a fcale  for  mea- 

of  a fubfi  diary  air-pump  at  r,  as  in  the  American  air-  luring  the  difference  between  the  height  of  the  co- 
pump, and  in  the  Swcdilh  attempt  to  improve  Smea-  luinn*  in  the  two  legs.  It  was  an  inch  long,  and 

ton’s.  divided  as  the  former,  and  kept  in  a truly  vertical  p >- 


In  tiling  this  air-pump  no  particular  directions  are 
nccefihry,  nor  is  any  peculiar  care  neccflary  for  keeping 
it  in  order,  except  tliat  the  oil-vefiel  A he  always  kept 
about  half  full  of  oil.  When  the  pump  has  flood  long 
without  being  ufed,  it  will  be  proper  to  draw  a table- 
fpuonful  of  olive-oil  through  it,  by  pouring  it  into  the 
hide  in  the  middle  of  t]»e  reviver-plate  when  the  pi- 
(lon  is  at  the  bottom  of  the  baml.  Then  by  work- 
ing the  pitlun,  the  oil  will  be  drawn  through  all  the 
parts  of  the  pump,  and  the  furplus  will  be  driven 
through  the  tune  T into  the  oii-veffel  G.  Near  the 
top  ot  the  phi  on-rod  at  H there  is  a hole  which  lets 
iome  oil  into  the  iniide  of  the  rod,  which  gets  at  the 
collar  of  leathers  r r,  and  keeps  the  wire  gg  air-tight. 

When  the  pump  is  ufed  for  condenfatkm  at  the  fame 
time  that  it  rarefies,  or  fcparatcly,  the  piece  contain- 
Pla-e  bent  tube  T mull  be  removed,  and  fig.  8.  put 

CCCCIX*  into  its  place,  and  fixed  by  its  (crews.  Fig.  8.  as  drawn 
in  the  plate,  is  intended  for  a double  barreled  pump.  But 
for  a jingle  barrel  only  one  piece  is  ufed,  reprefented  by 
b a c,  the  double  piece  being  cut  off  at  the  dotted 
linear.  In  tills  piece  is  a ft  nude  ferew  to  receive 
the  end  of  a Long  brafs  tube,  to  which  a bladder  (if 
fufiicient  for  tlie  experiment  of  condciifatiun),  or  a 


fition  by  fufpending  it  from  a point  with  a weight 
hung  to  it,  as  reprefented  in  the  figure.  Upon  cornp.t- 
ring  thefe  two  gares,  I always  found  them  to  indicate 
the  fame  degree  of  rutfidim.  I alfo  ufed  a pcar.gage* 
though  the  mofl  imperfect  of  all,  in  order  to  repeat 
the  curious  experiments  of  Mr  Nairue  and  others.” 
When  experiments  require  the  utmoil  rarefying 
power  of  the  pump,  the  receiver  mull  not  Ik  placed 
on  leather,  either  oiled  or  foaked  in  water,  as  is  ufuallv 
done.  The  pump-plate  and  the  edge  of  the  receiver 
mull  be  ground  very  flat  and  true,  and  this  with  very 
fine  emery,  that  no  roughnefs  inav  remain.  The  plate 
of  the  pump  mull  then  be  wiped  very  clean  and  very' 
dry,  and  the  receiver  rubbed  with  a warm  cloth  till  it 
become  electrical.  The  receiver  being  now  fet  on  the 
plate,  hog’s  lard,  either  alone  or  mixed  with  a little 
oil,  which  has  hcen  cleared  of  water  by  boiling,  mull 
be  fmeared  round  its  outfidc  edge.  In  this  condition 
the  pump  will  rarefy  its  utmoil,  and  what  113!  remains 
in  the  receiver  will  lx*  permanent  air.  Or  a little  of  this 
compofition  may  be  thinly  fmeared  on  the  pump-plate  ; 
this  will  prevent  all  rilk  of  fcratching  it  with  the  edge 
of  the  receiver.  Leather  of  very  uniform  thickncfs, 
long  dried  before  a fire,  and  well  foaked  in  this  com- 


glaft,  properly  fecured  for  this  purpole,  muff  be 
lerewrd.  Then  the  air  which  is  abft  racked  from  the 
receiver  on  the  pump-plate  will  be  forced  into  the  blad- 
der or  glafs.  But  if  the  pomp  he  double,  tin-  appa- 
ratus fig.  8,  is  uftd,  and  the  long  bmf*  tube  (crewed 
on  at  c. 

Fig.  9.  and  10.  reprefeot  the  two  gages  which  will 
Ik  fuflicicutly  explained  afterwards.  Fig.  9.  is  ferewed 
into  1 1 , or  into  the  {crew  at  the  other  end  of  c fig.  7. 
and  fig.  IO.  into  the  (crew  a b fig.  7. 

If  it  be  ufed  as  » fingle  pump,  either  to  rarefy  or 
condmfc,  the  (drew  K,  which  fallens  the  rack  to  the 
pifloit-rod  II,  muff  be  taken  out.  T!*n  turning  the 
winch  till  H is  tic  prilled  as  low  as  poffiblc,  the  ma- 
chine will  be  fitted  to  cxhnujl  as  a fingle  pump;  and  if 
it  be  required  to  condrnfe,  the  direction  in  it°  8.  muff 
be  obfcrvrd  with  regard  to  the  lube  T,  and  fig.  8. 

41 1 took  (fays Mr  Cmhbtrtfon)  two  barometer-tubes 
ot  an  equal  bore  with  that  fixed  tu  the  pump.  Thefe 
were  filled  with  mercury  four  times  boileiL  They  were 
then  compared,  and  flood  exactly  at  the  fame  1 wight. 
The  mercury  in  one  of  them  was  boded  ul  it  four  tune* 
more,  without  making  any  change  in  thetr  brig la ; they 
were  therefore  judged  very  perfect.  One  of  thefe  was 
immerfed  in  the  cittern  of  the  pump-gage,  and  failrned 
io  a pofilion.  parallel  to  U.  and  a Hiding  fcale  of  one 
inch  was  attached  to  it.  This  fcale,  when  the  gage 
b ufed,  mult  have  ite  upper  edge  fet  equal  with  the 
furface  of  the  mucurji  in  the  boiled  tube  after  ex- 
hauJtioo,  and  the  dittcrrocv  between  the  height  of  the 
mercury  in  this  and  in.  the  other  barometer  tube  may 
be  obfcrved  to  the  ^ , of  an,  inch  ; and  being  dole 
together,  no  error  ariles  from  their  not  being  exactly 
vertical;  if  they  are  only,  pandteL  This  gage  will,  be 
Utter  undcrllood  by  infpecting  fig.  IC. 


pofition,  which  rauft  be  cleared  of  all  water  by  the 
firfl  boiling,  will  anfwcr  very  wcH,  and  is  expeditious, 
when  receivers  are  to  be  frequently  drifted.  Other 
leathers  thou  Id  be  at  band  foaked  in  a compofition  con- 
taining a little  rofin.  This  gives  it  a clammincfs  which  . 
renders  it  impermeable  to  air,  and  U very  proper  at  all 
joint*  of  the  pump,  and  all  apparatus  for  pneumatic  ex- 
periments. As  it  is  impodiUe  to  render  the  pear-gag* 
as  dry  as  other  parti  of  the  apparatus,  there  will  be 
generally  fume  variation  between  this  ami  the  other 

. . 

U hen  it  is  only  intended  to  (how  the  utmoil  power 
of  the  pump,  withrmt  intending  to.  afeertkin  the*  qua- 
lity of  the  refiduum,  the  receiver  may  be  fet  on  wet 
leather,  if,  in  this  condition,  the  air  be  rarefied  as  far 
as  pofiible,  the  fyphon  and  barometer  gage  u ill  indi- 
cate a left  degree  uf  rarefaction  than  in  the  former  ex- 
periments. 1>»*  when  tlie  nir  h let  in  again,  the  pear- 
gage  wul  point  out  a rarefaction  fomc  thoufatuln  of 
times,  greater  than  it  did  before.  If  tlr^truc  quality 
uf  permanent  air  ./ter  exhaudion  be  required,  the  pear- 
gage  wul  I be  neartit  the  trurh  : for  when  the  air  is 
sarefied  to  a ccrtiun  degree,  the  moiffeued  leather  emits 
an  expaulible  fluid,  which,  filling  the  receiver,  forces 
out  the  permanent  air  ; ;uid  the  two  firll  gages  indicate 
a degree  of  exhauflion  which  relates  to  the  whole  ela- 
ffic  matter  remaining  in  tlie  receiver,  viz.  to  the  it- 
paidlbk  fluid  together  with  the  permanent  air;  whereas 
tlie  pear-gage  points  out  the  degree  uf  exhauilion,  with 
relation  to  tlie  permanent  air  alone,  which  remains  in 
the  receiver ; for  by  tlie  preflure  of  tlie  air  admitted 
into  the  receiver,  the  chill  ru  vapour  is  reduced  to  its 
funner  bulk,  which  is  imperceptible. 

Many  bodies  emit  this  elaihc  fluid  when  the  preffure 
of  the  air  is  much  diminiihed  ; a piece  of  leather,  in  it*i 

ordinary 
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A*rpump.  ordinary  (tamp  flate,  about  an  inch  fi,uarc,  or  a bit  of 
green  or  dry  w*>od,  will  fupply  this  for  a great  while. 

When  fuch  fluids  have  been  generated  in  any  expe- 
riments, the  pump  mull  be  carefully  cleared  of  them, 
for  they  remain  not  only  in  the  receiver,  but  in  the 
bairels  and  paffages,  and  will  again  expand  when  the 
exhauftion  has  been  earned  far. 

The  heft  method  of  clearing  the  pump  is  to  take  a 
very  large  receiver,  and,  ufmg  every  precaution  to  ex- 
hauft  it  as  far  as  poflibie.  Then  the  cxpanfihle  matter 
lurking  in  the  barrels  and  paffeswill  be  diffufed  through 
the  receiver  alfo,  or  will  be  carried  off  along  with  its 
air.  It  will  be  as  much  rarer  than  it  was  before,  as  the 
aggregate  capacity  of  the  receiver  barrels  and  paffes  is 
huger  than  that  of  the  two  lafl. 

The  performance  of  the  pump  may  be  judged  of 
from  the  four  follow  ing  experiments. 

The  two  gages  being  ferewed  into  their  places,  and 
the  hole  in  the  receiver-plate  (hut  up,  the  pump  was 
made  to  exhauft  as  far  as  it  could.  The  mercury  in 
the  legs  of  the  fyphou  was  only  xn  an  i"ch  out  of 
the  level,  and  that  in  the  boiled  barometer-tube  of 
an  inch  higher  than  in  the  one  farewed  to  the  pump. 
A ftuulard  barometer  then  flood  at  30  inches,  and 
therefore  the  pump  rarefied  the  permanent  air  1200 
. times.  This  n twice  as  much  as  Mr  Naime  found 
Mr  Smeaton’t  do  in  its  beft  ftatc.  Mr  Cavallo  feems 
tlifpofixl  to  give  a favourable  (while  we  mull  fuppofc 
it  a jull)  account  of  Haas  and  Hurter’s  pump,  and 
it  appears  never  to  have  exceeded  600  times.  Mr 
Cuthbertfon  has  often  found  the  mercury  within  tbit 
of  an  inch  of  the  level  in  the  fyphon-gage,  indicating 
a rarcfa&ion  of  3000. 

To  one  end  of  a glafa  tube,  2 inches  diameter  and 
30  inches  long,  was  fitted  a hrafs  cap  and  collar  of 
leather,  through  which  a wire  was  inferted,  reaching 
about  two  inches  within  the  tube.  This  was  cnnncAcd 
with  the  conductor  of  an  electric  machine.  The  other 
end  was  ground  flat  and  fet  on  the  pump  plate.  When 
the  gages  indicated  a rarefaction  of  300,  the  light  be- 
came fleady  and  uniform,  of  a pale  colour,  though  a 
little  tinged  with  purple ; at  600  the  light  was  of  a 
pale  dullcy  white;  when  1 100  it  difappeared  in  the 
middle  of  the  tube,  and  the  tube  conducted  fo  well 
that  the  prime  conductor  only  gave  fparks  fo  faint  and 
fliort  as  to  be  fcarccly  perceptible.  After  taking  off 
the  tube,  ar.d  making  it  as  dry  as  poflibie,  it  was  again 
connected  with  theconduaor,  which  was  giving  fparks 
two  inches  long.  When  the  air  in  it  was  rarefied  ten 
times,  the  fprks  were  of  the  fame  length.  Sometimes 
a pencil  of  light  darted  along  the  tube.  When  the 
rarefaction  was  10,  the  fpark  did  not  exceed  an  inch, 
and  light  ft  reamed  the  whole  length  of  the  tube.  When 
the  rarefaction  was  30,  the  fparks  were  half  an  inch, 
and  the  light  rallied  along  the  tnbe  in  great  ftreams. 
When  the  rarefaction  was-iOO,  the  fparks  were  about  f 
long,  and  the  light  filled  the  tube  in  an  uninterrupted 
body.  When  300,  the  appearances  were  as  before. 
When  6oo,  the  fparkv  were  ard  the  light  was  of 
a faint  white  colour  in  the  middle,  but  tinned  with 
purple  towaid  the  ends.  When  1200,  the  light  was 
hardly  perceptible  in  the  middle,  and  was  much  fainter 
nt  the  c't.in  than  before,  but  ftill  ruddy.  When  1400, 
tthkrh  ivas  the  moll  the  pump  could  produce,  fix  inches 
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of  the  middle  of  the  tube  were  quite  dark,  and  the  Air  ptwp. 
ends  free  of  any  tinge  of  red,  and  the  fparks  did  not  'mm * 

exceed  of  an  inch. 

Wi  truft  that  our  readers  will  not  bedifplcafrd  with  The*  beft 
the  preceding  hiilory  of  the  air-pump.  The  occadional Improve - 
information  w hich  it  gives  will  be  ot  great  life  to  every  * 

perfon  much  engaged  in  pneumatic  experiment*, 
help  him  in  the  contrivance  and  conitruAion  of  thcoccniM-Ui 
neccffary  apparatus.  in  iiruoi.. 

We  may  be  indulged  in  one  remark,  that  although 
this  noble  inftrument  originated  in  Germany,  all  its 
improvements  were  made  in  this  kingdom.  Both  the 
mechanical  and  pneumatical  principles  of  Mr  Boyle** 
conltruAion  w ere  extremely  different  from  the  German, 
and,  in  refpoA  of  expedition  and  conveniency,  much  fu- 
perior.  The  double  barrel  and  gage  by  Hawkcibec  were 
capita]  improvements,  and  on  principle  ; and  Mr  Smea- 
tou’s  method  of  making  the  pirton  work  in  rarefied  air 
made  a complete  change  in  the  whole  proccfs. 

Aided  by  this  machine,  we  can  make  experiments  uT.ixty  ai 
cftabliftiing  and  iiluftrating  the  gravity  and  elaflicity  of  the  **r. 
the  air  in  a much  more  perfpicuou*  manner  than  could 
be  done  by  the  fpontaneous  phenomena  of  nature. 

It  allows  us  in  the  firil  place  to  fhow  the  materiality  Experi- 
of  air  in  a very  diftinfl  manner.  Bodies  cannot  move  fo 
about  in  the  atmofphrre  without  difplacing  it.  Thia^*?w  ^ 
requires  force;  and  the  refiftance  of  the  air  always  di-uuUly* 
minilhes  the  velocity  of  bodies  moving  in  it.  A heavy 
body  therefore  ha*  the  velocity  of  its  fall  diminilhcd  ; 
and  if  the  quantity  of  air  difplaccd  be  very  great,  the 
diminution  will  !be  very'  confidcrablc.  This  is  the  rea- 
fon  why  light  bodies,  fuch  as  feathers,  fall  very  fiowly. 

Their  moving  force  is  very  final!,  and  cau  therefore 
di  I place  a great  quantity  of  «tr  only  with  a very  (mall 
velocity.  But  if  the  fame  body  be  dropped  in  vacate 
when  there  is  no  air  to  be  difplaced,  it  fall*  with  the 
whole  velocity  competent  to  its  gravity.  Fig.  29. 

Plate  CCCCII.  ceprefents  an  apparatus  by  which 
a guinea  and  a downy  feather  are  dropped  at  the  fame 
inftant,  by  opening  the  forceps  which  hold*  them  by 
means  of  the  flip-wire  in  the  top  of  the  receiver.  If 
this  be  done  after  the  air  ha*  been  pumped  out,  the 
guinea  and  the  feather  will  be  observed  to  reach  the 
bottom  at  the  fame  inilant. 

Fig.  30.  reprefents  another  apparatus  for  fhotrtng  the  i*r 
fame  thing.  It  eonfiiU  of  two  fets  of  brafs  vanes  put 
in  feparate  axle*,  in  die  manner  of  windmill  fail*.  One 
fet  has  their  edges  placed  in  the  direAion  of  their 
whirling  motion,  that  is,  in  a plane  to  which  the  axi* 
is  perpendicular.  The  planes  of  the  other  fet  pafa 
through  the  axi*,  and  they  are  therefore  trimmed  To  m 
dircAly  to  front  the  air  through  which  they  move. 

Two  fprings  aA  upon  pins  projeAing  from  the  axis  ? 
and  their  flrength  or  tenfions  are  fo  adjufted,  that  when 
they  arc  difengaged  1*  vamo,  the  two  fets  continue  in 
motion  equally  long.  If  they  are  difengaged  in  the 
air,  the  vanes  which  beat  the  air  with  their  planes  will 
Hop  lung  before  tliofc  which  cut  it  edgewife. 

We  can  now  ah  lira  A the  air  alnsoft  completely  from 
a dry  veffcl,  fo  as  to  know*  die  precife  weight  of  the 
air  whit  ii  filled  it.  The  firft  experiment  we  have  of 
this  kind,  dune  with  accuracy,  is  that  of  Dr  Hooke* 

Feb.  ic.  1664,  when  he  found  114  pint*  of  air  t<i 

weigh 
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Air-pump  weigh  94 J grains.  One  pint  of  water  was  8 j\  ounces. 

‘ ' ' This  give*  for  the  fpecific  gravity  of  air  T‘ff  very 

neatly. 

Tlit  r'T-d  Since  we  are  thus  immerfed  in  a gravitating  fluid,  it 
of  air  *i  follows,  that  every  body  preponderates  only  with  the  ra- 
the wc.<fit  cefs  of  its  own  weight  above  that  of  the  air  which  it 
displaces  ; for  every  body  lofts  by  this  immcrGon  the 
LTit.C;  weight  of  the  difpluced  air.  A cubic  foot  lofes  about 
521  grains  in  ffofty  weather.  We  fee  balloons  even 
rife  in  the  air,  as  a piece  of  cork  life*  in  water.  A 
mafs  ,of  water  which  really  contains  850  pounds  will 
load  the  fcalc  of  a balance  with  849  only,  and  will  be 
balanced  by  about  84 9*  pounds  of  brafs.  This  is 
pi>te  evinced  by  a very  pretty  experiment,  rejprefentcd  in 
CCCCII.  31'  ^ beam  11  fufpended  within  a receiver. 

\ To  one  end  of  the  beam  is  appended  a thin  glafs  or 
« copper  ball,  clofe  in  every  part.  This  is  balanced  by 

a (mall  piece  of  lead  hung  on  the  other-arm.  As  the 
air  is  pumped  out  of  the  receiver,  the  ball  will  gradu- 
ally preponderate,  and  will  regain  its  equilibrium  when 
the  air  is  (e -admitted. 

164  Some  naturalifts  have  propofed,  and  a&ually  ufed,  a 
large  globe  of  light  make,  (ufpended  at  a beam,  for  a 
barometer.  If  its  capacity  w a cubic  foot,  t ,?{-  grains 
will  indicate  the  fame  change  that  is  indicated  by  to 
of  an  inch  of  an  ordinary  barometer.  But  a veil'd  of 
ibis  fixe  will  load  a balance  too  much  to  leave  it  fufli- 
eicndy  fcniible  to  fm:iU  changes  of  dcnlity.  Be  Tides, 
it  is  affected  by  heat  and  cold,  and  would  require  a 
very  trouble fome  equation  to  correct  their  cffe&s. 

It  may  perhaps  be  worth  while  to  attend  to  this  in 
buying  and  felling  precious  commodities ; fuch  as  pearls, 
diamonds,  Tilk,  and  fome  drugs.  As  they  arc  generally 
fold  by  brafs  or  leaden  weights,  the  buyer  will  have 
fume  advantage  when  the  air  is  licavv  and  the  barome- 
ter higln  On  the  other  hand,  he  will  have  the  advan- 
tage in  buying  gold  and  mercury  when  the  air  i*  light. 
It  is  necdlefs  to  confine  this  obfervation  to  precious 
commodities,  for  the  advantage  is  die  fame  in  all  in 
proportion  to  their  levity. 

g46  There  is  a cafe  in  which  tills  obfervation  is  of  confe- 
qucr.ee  to  the  philofopher : we  mean  the  meafunng  of 
time  by  pendulums.  As  the  accelerating  force  on  a 
pendulum  is  not  its  whole  weight,  but  the  excefs  of  its 
weight  over  that  of  the  difplaced  air,  it  follow*  that  a 
pendulum  will  vibrate  more  (lowly  in  the  air  than  in  tw- 
tuo.  A pendulum  compofed  of  lead,  iron,  and  brafs, 
may  be  about  8400  time*  heavier  than  the  air  which 
it  diiplaces  when  the  barometer  is  at  30  inches  and 
the  thermometer  at  32’,  and  the  accelerating  force  will 
be  diminiihed  about  T^risr*  This  will  caufc  a fecood 
pendulum  to  make  about  five  vibrations  Icfs  in  a day 
than  it  would  do  in  vacuo.  In  order  therefore  to  de- 
duce the  accelerative  power  of  gravity  from  the  length 
of  a pendulum  vibrating  in  the  air,  we  mud  make  an 
allowance  of  0,17,  or  7^  of  a fecond,  per  day  for 
every  inch  that  the  barometer  (lands  lower  than  30 
inches.  But  wc  mud  alfo  note  the  temperature  of  the 
uir ; bccaufe  when  the  air  is  warm  it  i*  KTs  denfe  when 
(importing  by  its  daflicity  the  fame  weight  of  atmo- 
fphere,  and  we  mull  know  how  much  its  denfity  is  df- 
mtniihcd  by  an  increafe  of  temperatuse.  The  corrc&ion 
i*.  dill  more  complicated  ; for  the  change  of  dcufitv  af- 
fedts  the  riddance  of  the  air,  and  this  aflctls  the  time 
oi  the  vibration,  and  this  by  a law  that  ii  not  ya  well 
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afeertamed.  As  far  as  we  can  determine  from  any  ex-  At  pump, 
periments  that  have  been  made,  It  appears  that  the  * J 
change  arifmg  from  the  altered  rrfiftancc  takes  off  about 
r of  the  change  produced  by  the  altered  denfity,  and 
that  a fecund  pendulum  makes  but  three  vibrations  a- 
day  more  in  vacuo  than  in  the  open  air.  Tins  is  a very 
unexpected  refult ; but  it  mull  be  owned  that  the  expe- 
riments have  neither  been  numerous  nor  very'  nicely 
made. 

The  air-pump  alfo  allows  us  to  (how  the  cffefls  of  the 
air’s  preflure  m a great  number  of  amufing  and  inlliuc- 
tive  phenomena.  i<5y 

When  the  air  is  abftradlcd  from  the  receiver,  it  is  Expert, 
ftrongly  prefled  to  the  pump-plate  by  the  incumbent 
atmofpherc,  and  it  fupport*  this  great  preflure  in  con- 
fequence  of  its  circular  form.  Being  equally  comprcflcd  thr  air’t 
on  all  fides,  there  is  no  place  where  it  fhould  give  way  preflure. 
rather  than  another ; but  if  it  be  thin,  and  not  very 
round,  which  is  fomrtime*  the  cafe,  it  will  be  crulhed 
to  piece*.  If  we  take  a fquare  thin  phial,  and  apply 
an  exh^ulling  fyringe  to  its  mouth,  it  will  not  fail  be- 
ing crufhed. 

As  the  operation  of  pumping  is  fomething  like 
fucking,  many  of  thefe  phenomena  are  in  common  dif- 
courfc  aferibed  to  faction,  a word  much  abufed  ; and 
this  abufe  miflertds  the  mind  exceedingly  in  its  contem- 
plation of  natural  phenomena.  Nothing  ii  more  ufual 
than  to  fpcak  of  the  faction  of  a fyringe,  the  fudtion 
and  draught  of  a chimney,  &c.  The  following  expe- 
riment puts  the  true  caufc  of  the  ftrong  adhefion  of  the 
receiver  beyond  a doubt. 

Place  a fmall  receiver  or  cupping-glaf*  on  the  pump- 
plate  without  covering  the  central  hole,  as  represented  pjtfe 
in  fig.  32.  and  cover  it  with  a larger  receiver.  Exhauft  CCCCI-I* 
the  air  from  it ; then  admit  it  as  fuddenly  as  poffible. 

ITie  Outer  receiver,  which  after  the  rarefaction  adhered 
ftrongly  to  the  plate,  is  now  loofe,  and  the  cupping- 
glafs  will  be  found  (ticking  faft  to  it.  While  tlie  rare- 
faction was  going  on,  the  air  in  the  fmall  receiver  alfo 
expanded,  Heaped  from  it,  and  was  ab (traded  by  the 
pump.  When  the  external  air  was  fuddenly  admitted, 
it  prefled  on  the  fmall  receiver,  and  forced  it  down  to 
the  plate,  and  thus  (hut  up  aD  entry.  The  fmall  re- 
ceiver mud  now  adhere  ; and  there  can  be  rso  fudion, 
for  the  pipe  of  the  pump  was  on  the  out  fide  of  the 
cupping-glaf*. 

This  experiment  fometime*  doc*  not  fuccecd,  bccaufe 
the  air  fometime*  finds  a pafiage  under  the  biim  of  the 
cupping-glaf*.  But  if  the  cupping-glaf*  l>e  prefled 
down  by  the  hand  oil  the  gTeafy  leather  or  plate,  every 
thing  will  be  n ade  finootli,  and  the  glafs  will  be  fb  little 
raiTcd  by  the  expanfion  of  its  air  during  the  pumping, 
that  it  will  inftantly  clap  clufc  when  the  air  is  rc-ad*  •*- 
mitted. 

In  Ike  manner,  if  a thin  fquare  phial,  be  fumilhed  »68  •** 
with  a valve,  opening  from  within,  but  (hutting  when 
prided  from  without,  and  if  this  phial  be  put  under  a 
reedier,  and  the  air  be  abftntdcd  from  the  receiver,  the 
air  in  the  phial  will  expai.d  during  the  rarefaction,  will 
efcape  through  the  valve,  and  be  at  tail  in  a very  rare- 
fied (late  wit  bin  the  phial.  If  the  air  be  now  admitted 
into  the  receiver,  it  w ill  pnrft  on  the  flat  fides  of  the 
included  phial  and  cmfti  it  to  pieces.  See  fig.  33. 

If  a piece  of  wet  ox-bladdcr  be  laid  over  the  top  of 
a receiver  wrliofc  orifice  is  about  four  inches  wide,  and 
S the 
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Air-i  ump  the  air  be  exhauftcil  from  within  it,  the  incumbent  at- 
— “v  rr.ofphcre  >vtD  pivh  down  the  bladder  into  a hollow 
I’la.e  form,  anil  then  burft  it  inward  with  a prodigious  noife. 
CCCCil  . See  fig.  34.  Or  if  a piece  of  thin  flat  glafs  be  laid  over 
the  receiver,  with  an  oiled  leather  between  them  to 
make  the  junfb.tre  air-tight,  the  glafs  will  he  broken 
downwards.  This  mull  be  done  with  caution,  becaufe 
the  piece*  of  ghtfp  fonictimes  fly  about  with  great  force. 
r;o  If  there  be  formed  two  hcmilphfric.il  cups  of  brafs, 
with  very  flat  thick  brims,  and  one  of  them  be  fitted 
with  a neck  and  lloproek,  as  represented  by  fig.  35. 
the  air  may  be  abftrncted  from  them  by  Screwing  the 
neck  into  the  lmlc  in  the  pump-plate.  To  prevent  the 
infrnuation  of  air,  a ring  of  oiled  leather  may  he  put 
between  the  rims.  Now  unferew  the  fphi-rc  from  the 
pump,  and  fix  fr»ok*  to  e.u*h,  and  fufpend  them  from  a 
llroug  nail,  and  bang  a fcale  to  the  loweft;  It  will  re. 
quire  a confidcrable  weight  to  feparate  them  : namely, 
about  1 5 pound*  for  ever)-  Square  inch  of  the  great 
circle  of  the  fpliere.  If  this  be  four  inches  diameter, 
it  will  require  near  190  pound'.  This  pretty  experi- 
ment was  firft  made  by  Otto  Guericke,  and  on  a very 
great  ft-idc*  His  fjihere  was  of  a large  fire,  and,  when 
1 xhauiled,  the  hcmifpheres  could  rot  be  drawn  afunder 
by  20  horfes.  It  was  exhibited,  along  with  many  others 
equally  curious  and  magnificent,  to  the  Emperor  of 
Germany  nnd  his  court,  at  the  breaking  up  of  the  dirt 
of  Ration  In  1^54. 

171  If  the  loaded  fyringc  mentioned  in  n°  I fi.  be  fufpend- 
ed  by  its  pifton  from  the  hook  in  the  top  plate  of  the 
receiver,  as  in  fig.  36.  and  the  air  be  abftnufted  by  the 
pump,  the  fyringe  will  gradually  defecud  (becaufe  the 
elafticity  of  the  air,  which  formerly  balanced  the  pref- 
furc  of  the  atrr.ofpbere,  i>  now  diminiflied  by  its  ex  pan- 
fion,  am!  i>  therefore  no  longer  able  to  prvfs  the  fyringc 
to  the  pifton),  and  it  will  at  laft  drop  off.  If  the  air 
be  admitted  before  this  happens,  the  fyringc  will  imme- 
diately rife  again. 

*7*  Screw  a Ibort  brafs  jnpe  into  the  neck  of  a tranfpnr- 
tcr,  n°  107,  ou  which  is  fet  a tall  receiver,  and  immerfe 
it  into  a ciftem  of  water.  On  opening  the  cork  the 
preflu  re  of  the  air  on  the  furface  of  the  water  in  tlie 
eiftem  w ill  force  it  up  through  tlie  pipe,  and  caufe  it 
to  fpout  into  the  receiver  with  a ftrong  jet,  becaufe 
there  is  no  air  within  to  balance  by  its  elafticity  the 
t;j  prrflure  of  the  atmofphcre.  See  fig.  37. 

®y  mr*n«  It  is  in  the  fame  way  tbit  the  gage  of  the  air-pump 
'*  Sr*  th  Pcr^orm>  office.  The  preflure  of  the  atmofphcre 
” an refits  the  mercury  in  the  gage  till  the  weight  of  the 
air-pump  mercury,  together  with  the  remaining  elafticity  of  the 
nett,  fir  in  the  receiver,  arc  in  equilibria  with  the  whole 
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preflure  of  the  atmofphcre.  This  is  a very  inUnftire  Air-pur-* 
experiment,  perfectly  fimilar  to  Mr  Ala  tout’s,  mentioned  — r— 1 
in  n'J  34.  and  completely  cftahliftics  and  illuftrates  the 
whole  doftrine  of  atmofpheric  preffure. 

We  get  a fimilar  illiftration  and  confirmation  (if w*ta  rfi 
filch  a thing  l»e  now  reeded)  of  the  caufe  of  the  rife  ofw|*u«fs 
water  in  pumps,  by  (crewing  a fyringe  into  the  top 
plate  of  a receiver,  which  fvringe  has  a (hort  glafs  pipe 
plunging  into  a fmal!  cup  of  water.  See  fig.  39.  When 
the  pifton-md  is  drawn  up,  the  water  rifes  in  the  glsfa 
pipe,  as  in  any  other  ptunp,  of  which  this  is  a minia- 
ture n-prefentation.  Hut  if  the  air  has  been  previoufly 
exhaufted  from  the  receiver,  their  is  nothing  to  preis 
cn  the  water  in  the  little  jar  ; and  it  will  not  rife  in  the 
glafs  pipe  though  the  pillon  of  the  fyringe  be  drawn 
to  the  top.  116 

Analagous  to  the  rife  of  water  in  pump*  is  its  rife 
and  motion  in  fyphons.  Suppofe  a pipe  ABCD,  fig.  40.'°  fa*1 
bent  at  right  singles  at  B and  C,  and  having  its  two 
ends  immerfed  in  the  ciftems  of  water  A and  D.  Lft 
the  leg  CD  be  longer  than  the  leg  BA,  and  let  the 
whole  be  full  of  water.  The  water  is  prefled  upwards 
at  A with  a force  equal  to  the  weight  of  the  cohimrt 
of  air  EA  reaching  to  the  top  of  the  atmofpheir  ; but 
it  is  prefled  downwards  by  the  weight  of  the  column 
of  water  BA.  The  water  at  E is  prefled  downwards 
by  the  weight  of  the  column  CD,  and  upwards  by  the 
weight  of  the  column  of  air  FD  reaching  to  tlie  top  I 
of  the  atmofphere.  The  two  columns  of  air  differ  very 
little  in  their  weight,  and  may  without  any  fmfible 
error  be  confidered  as  equal.  Therefore  there  is  a fa- 
periority  of  preflure  downwards  at  D,  and  the  water 
will  flow  out  there.  The  preflure  of  the  air  will  raile 
the  water  in  the  leg  AB,  and  thus  the  ftream  will  be 
kept  up  till  the  eeffel  A i*  emptied  as  low  as  the  orifice  0/ 
the  leg  BA,  provided  the  height  of  AB  is  not  greater 
than  what  the  preflure  of  the  atmofphere  can  balance, 
that  is,  docs  not  exceed  32  or  33  feet  for  water,  32 
inches  for  mercury,  dec. 

A fyphon  then  will  always  run  from  that  veflcl  whole 
furface  is  higheft  ; the  form  of  the  pipe  is  indifferent, 
btcaufe  the  hydro ftntical  prefliirct  dqvnd  on  the  verti- 
cal height  only.  It  mult  be  filled  with  water  by  fome 
other  contrivance,  fuch  aa  a funnel,  or  a pump  ap- 
plied a-top  1 and  the  funnel  rr.uft  be  flopped  up,  other- 
wife  the  air  would  get  in,  and  the  water  would  fall  in 
both  legs. 

If  the  fyphon  have  rqa.il  legs,  as  in  fig.  41.  and  be  *7? 
turned  up  at  the  ends,  it  will  remain  full  of  water,  and 
be  ready  for  ufe.  It  need  only  be  dipped  into  any  vef- 
fel  of  water,  and  the  water  will  then  flow  out  at  the 


preflure  of  the  atmofphere ; therefore  the  height  ami 
weight  of  the  mercury  in  the  gage  is  the  excels  of  the 
weight  of  the  atmofphere  above  the  elafticity  of  the  in- 
cluded air ; and  the  deficiency  of  this  height  from  that 
of  the  mercury  in  the  Toriceflian  tube  is  the  meafure 
of  this  remainfhg  elafticity. 

If  a Toriccllian  tube  lie  put  under  a tall  receiver,  as 
(hown  in  fig.  38.  and  the  air  be  exhaufted,  the  mercury 
in  the  tube  will  di  feend  while  that  in  the  gage  will  rife  ; 
and  the  fum  of  their  heights  will  always  be  the  fame, 
that  is,  equal  to  the  height  in  an  ordinary  barometer. 
The  height  of  the  mercury  in  the  receiver  is  the  etfe& 
and  meafure  of  the  remaining  elafticity  of  the  included 
air,  and  the  height  in  the  pump-gage  is  the  unbalanced 


other  end  of  the  fyphon.  This  is  call  the  IVirtink'rg 
fypkca,  and  is  reprefentrd  in  fig.  41.  Syphons  will  af- 
terwards he  considered  more  minutely  under  the  title  of 
PmmmAtkmi  Pngi/lfi,  at  the  end  of  this  article.  ij( 

What  is  called  the  fyphon  fountain , conftru&ed  on  thisTbelr,^ 
principle,  is  fhown  in  fig.  42.  where  AB  is  a tall  re-1***6*1' 
ceiver,  (landing  in  a wide  hafon  DE,  which  is  fup- 
ported  on  the  pedcftal  H by  the  hollow  pillar  FG.  In 
the  centre  of  the  receiver  is  a jet  pipe  C,  and  in  the 
top  a ground  ftopper  A.  Near  the  hnfe  of  the  pillar 
is  a cock  N,  and  in  the  pedcftal  is  another  cock  O. 

Fill  the  bafon  DE  with  water  within  half  an  inch  of 
the  brim.  Then  pour  in  water  at  the  top  of  the  re- 
ceiver (the  cock  N being  (hut)  til)  it  15  about  half  Mb 
6 and 
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Htperi-  gj)d  then  put  in  the  flnppfr.  A little  water  will  run 
Air  icc*  out  *nto  wffd  DE.  But  before  it  run?  over,  op^n 
. tr*^  *’  the  cock  N,  aod  the  water  will  run  into  the  eiftern  H ; 

and  he  the  time  that  the  pipe  C appears  above  water, 
a jet  will  rife  from  it,  and  continue  as  long  as  water 
is  fupplied  from  the  h ifon  DE.  The  paflhge  into  the 
bafe  dftem  may  be  fo  tempered  by  the  cock  N that 
the  water  within  the  receiver  jhal!  keep  at  the  fame 
height,  and  whit  runs  into  the  bnfe  may  be  received 
from  the  cock  O into  another  veficl,  and  returned  into 
DE,  to  keep  up  the  dream. 

Manner  -(  This  pretty  philofophical  toy  may  be  conftru&ed  in 
SttconOnK-the  following;  manner.  BB,  fig.  42.  nQ  2.  is  the  fer- 
eion  »"d  r^j  or  c.,p  jnto  which  the  receiver  is  cemented.  From 
* »*•  centre  deice  ads  the  jet  pipe  C/%  Hoping  outwards, 
CCCCI1I.  to  give  room  for  the  discharging  pipe  b d of  larger  dia- 
meter, whofc  lower  extremity  d fits  tightly  into  the 
top  of  the  hollow  pillar  FG. 

The  operation  of  the  toy  is  eafily  tinderfiood.  Sup- 
pofc  the  dillancc  from  C to  H (n°  1.)  three  feet,  which  is 
about  it  of  the  height  at  which  the  atmofphere  would 
fupport  a column  of  water.  The  water  poured  into 
AB  would  defeend  through  FG  (the  hoi/  A being 
(hut)  till  the  air  has  expanded  At*  and  then  it  would 
flop,  If  the  pipe  Ca  be  now  opened,  the  prefigure  of 
the  air  on  the  furface  of  the  water  in  the  eiftern  DE 
will  cauie  it  to  fpout  through  C to  the  height  of  three 
feet  nearly,  and  the  water  will  continue  to  defeend 
through  the  pipe  FG.  By  tempering  the  cock  N fo  as  to 
allow  the  water  to  pafs  through  it  as  fall  as  it  is  fupplied 
by  the  jet,  the  amufement  may  be  continued  a long 
time.  It  will  flop  at  lall,  however;  becaufc,  as  the  jet 
is  made  into  rarefied  air,  a little  air  will  be  extricated 
from  the  water,  which  will  gradually  accumulate  in  the 
receiver,  and  diminilh  its  rarefaction,  which  is  the  mo- 
ving caufe  of  the  jet.  This  indeed  is  an  inconvenience 
felt  in  every  employment  of  fyphons,  fo  much  the 


A T I C S ' 11$ 

rarefied,  fmall  bubbles  w31  be  obferved  to  form  on  the  F-bAicity, 
inner  furface  of  the  gluts,  or  on  the  furface  of  any  body  f 

immerfrd  in  it,  which  will  increase  in  fixe,  and  then 
detach  thentfclvca  from  the  glafs  and  reach  the  top;  CCcCIV. 
as  the  rarrfaClion  advances,  the  - whole  water  be- 
gins to  (how  very  minute  air-bubbles  rifing  to  the 
top ; and  thii  appearance  will  continue  for  a very 
long  time,  till  it  be  completely  difen gaged.  Warming 
the  water  will  occalton  a ftill  farther  reparation  ox 
air,  and  a boiling  heat  will  frparate  all  that  can  be 
di (engaged.  The  reafon  alUgr.ed  for  thefe  air-bubbk* 
firil  appearing  on  the  furface  of  the  glafs.  See.  i , 
that  air  it  attracted  by  bodies,  and  adhere*  to  their 
furface.  This  may  be  fo.  But  it  is  more  probably 
owing  to  the  attraftion  of  the  water  for  the  glnie, 
which  caufcsit  to  quit  the  air  which  it  held  in  folution, 
in  the  fame  manner  as  wc  fee  it  happen  when  it  is  mix- 
ed with  fpirits-of-wme,  with  vitriolic  acid,  &c.  or  when 
falts  or  fugar  arc  diifolved  in  it.  For  if  we  pour  out 
the  water  which  has  been  purged  of  air  by  boiling  in 
vacuo,  and  till  the  gUCs  with  frefti  water,  wc  ftiall  ob- 
ferve  the  fame  thing,  although  a film  of  the  purified 
water  was  left  adhering  to  the  glafs.  Iu  this  cafe  there 
can  he  no  air  adhering  tc  the  glafs. 

Water  thus  purged  of  air  by  boiling  (or  even  with-  iJs 
out  boiling)  •«  vuiuo,  will  again  abforb  air  when  expo- 
fed  to  the  atmofphere.  The  belt  demon  11  ration  of  thi* 
is  to  fill  with  this  water  a phial,  leaving  about  die  fixe 
of  a pea  not  filled.  Immerfc  this  in  a veficl  of  water, 
with  the  mouth  undermoft,  by  which  means  the  air- 
bubble  will  mount  up  to  the  bottom  of  the  phial.  Af- 
ter fome  days  Handing  in  this  condition,  the  air-bubble 
will  be  completely  abfurbed,  and  the  vcilci  quite  filled 
with  water. 

The  air  in  this  ftatc  of  chemical  folution  has  loft 
its  chfticity,  for  the  water  is  not  more  comprcftL 
blc  tlun  common  water.  It  is  alfo  found  ilia:  water 


more  remarkably  as  their  top  is  higher  than  the  furface 
of  the  water  in  the  eiftem  of  fupply. 

Cafes  of  this  employment  of  a fyphon  are  not  unfre- 
' qurnt.  When  water  collected  at  A (fig.  45.)  is  to  be 
conducted  in  a pipe  to  C\  fituated  in  a lower  part 
of  the  country,  it  fometimes  happens,  as  between 
Loch  end  and  Leith,  that  the  intervening  ground  is 
higher  than  the  fountain-head  as  at  B.  A forcing 
pump  is  creeled  at  A , and  the  water  forced  along  the 
pipe.  Once  it  runs  out  at  C,  the  pump  may  be  re- 
moved, and  the  water  will  continue  to  run  on  the  fy- 
phon principle,  provided  BD  do  not  exceed  33  feet. 
But  the  water  in  that  part  of  the  conduit  which  is 
above  the  horizontal  plane  AD,  is  in  the  fame  ftate  as 
in  a receiver  of  rarefied  air,  and  gi**s  out  fome  of  the 
air  which  is  chemically  united  with  it.  This  gradually 
accumulates  in  the  elevated  part  of  the  conduit,  and  at 
laft  choaks  it  entirely.  When  this  happens,  the  forcing 
pump  mull  again  be  worked.  Although  the  eleva- 
tion in  the  Leith  conduit  is  onty  about  eight  or  ten 
feet,  it  will  ft  ldom  run  for  1 2 hours.  N.  B.  This  air 
cannot  be  diicharged  by  the  ufua)  air-cocks ; for  if 
there  were  an  opening  at  B,  the  air  would  rufh  in,  and 
immediately  Hop  the  motion. 

This  combination  of  air  with  water  is  very  diftincl- 
ly  feen  by  means  of  the  air-pump.  If  a fmall  glafs  con- 
taining cold  water,  frefh  drawn  from  the  fpring,  be  cx- 
pofed,  as  in  fig.  44.  under  the  receiver,  and  the  air 
r,  VfiL.  XV.  Part  1. 


brought  up  from  a great  depth  under  ground  contains 
much  more  air  than  water  at  the  furface.  Indeed  foun- 
tain waters  diftcr  exceedingly  in  this  refpeft.  The  wa- 
ter which  now  comes  iuto  the  c»’y  of  Edinburgh  by 
pipes  contains  fo  much  as  to  throw  it  iuto  a coafiderablc 
ebullition  in  vatuo.  Othci  liquors  contain  much  great- 
er quantities  of  clallic  fluids  in  this  loufely  combined 
ftatc.  A glafs  of  beer  treated  in  the  fame  way  will  be 
almoll  w holly  converted  into  froth  by  the  efcape  of  its 
fixed  air,  and  will  have  loll  entirely  the  prickling  finart- 
nefs  which  is  fo  agreeable,  and  it  become  quite  vapid.  * jg, 
'l*lie  air-pump  give*  us,  in  the  next  place,  a great  va-  And  Hlu- 
riety.  of  experiments  illullrative  of  the  air’s  clailicity  and  r*fc* 
expmUbility.  The  very  operation  of  cxhauilion,  as  it.'^j’ 
is  called,  is  an  inllance  of  its  great,  and  hitherto  un-  xpmfiWi- 
limited,  expanfibilitv.  But  this  is  not  palpably  exhibited  »T* 
to  view.  The  following  experiments  iliow  it  moF  di- 
AinC'lly.  \ |j4 

ill,  Put  a flaccid  bladder,  of  which  the  neck  isF.*pen- 
firndy  tied  with,  a thread,  under  a receiver,  and  workn**nt> 
the  pump.  The  bladder  will  gradually  fwcll,  and  will  *J*|| 
even  be  fully  diftended.  Upon  readmitting  the  air(icttio^ 
into  the  receiver,  the  bladder  gradually  collapfcs  again 
into  its  former  dimcnfions : while  the  bladder  is  flaccid, 
the  air  within  it  is  of  the  fame  denfity  and  cLfticity 
with  the  furrounding  air,  apd  its  clailicity  balance* 
the  preffure  of  the  atmofphere.  When  part  of  the  air 
«f  the  receiver  is  abilradted,  the  remainder  expand*  fo 
P as 
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Etprri-  as  ft  ill  to  fill  the  receiver : but  by  expanding,  its  dafti- 

^ Ai*  °n  c*'^  '*  plainly  diminitbed  ; for  we  ft-r  by  the  fa£t,  that 
» - - v *-  the  ti.diicijy  of  the  air  of  the  receiver  no  longer  balan- 

ces the  cladicity  of  that  in  the  bladder,  as  it  no  longer 
keeps  it  in  its  dimenfions.  The  air  in  the  bladder  ex- 
pands alfo:  it  expands  till  rtsdimini.hol  rlaJlidtv  is  again 
in  equilibria  with  the  diminithed  elallicit , of  the  air  in 
the  receiver  j that  is,  till  itsdenfity  is  the  fame.  When 
all  the  wrinkles  of  the  bladder  have  djLppcared,  its  air 
can  expand  no  more,  although  we  continue  to  diminiih 
the  daft  idly  of  the  air  of  the  receiver  by  further  rare- 
i action.  The  bladder  now  tends  to  burft ; and  if  it  be 
pierced  by  a point  or  knife  failcned  to  tire  flip-wire,  the 
air  will  rufli  out,  and  the  mercury  defeend  rapidly  id  the 
«*• 

*85  if  a phial  or  tube  be  partly  filled  with  water,  and  im- 
merfed  in  a vdTel  of  water  with  tike  mouth  downwards, 
the  air  will  occupy  the  upper  part  of  the  phial,  if  this 
apparatus  be  put  under  a receiver,  and  the  air  be  ab- 
stracted, the  air  in  the  phial  will  gradually  expand,  al- 
lowing the  water  to  run  out  hy  its  weight  till  the  fur- 
face  of  the  water  be  on  a level  within  and  without. 
When  this  is  tbe  cafe,  we  muft  grant  that  the  denfity 
and  clafticity  of  the  air  in  the  phial  is  the  fume  with  that 
in  the  receiver.  When  we  work  the  pump  again,  we 
ftiall  obfenre  the  air  in  the  phial  expand  ftiU  more,  and 
Come  out  of  the  water  in  bubbles.  Continuing  the  ope- 
ration, we  (hall  fee  the  air  continually  cfcaping  from  the 
phial : when  this  is  over,  it  Ihows  that  the  pump  can  ra- 
refy no  more.  If  we  now  admit  the  air  into  the  receiver, 
we  ft: all  fee  the  water  rife  into  the  phial,  and  at  laft 
ahnoft  completely  fill  it,  leaving  only  a very  finall  bubble 
uf  air  at  top.  .This  bubble  had  expanded  fo  as  to  fill  the 
CCCClV  wholc  phial.  See  this  rvprefentcd  in  fig.  45. 

Ever)*  one  muft  have  obferved  a cavity  at  the  big  end 
of  an  egg  between  the  (hell  and  rite  white.  The  white 
and  yolk  arc  contained  in  a thin  membrane  or  bladder 
which  adhere*  loofrly  to  the  (hell,  but  is  detached  from 
it  at  that  part ; and  this  cavity  increafes  by  keeping  the 
egg  in  a dry  place.  One  may  form  a judgment  of  its 
fire,  and  therefore  of  the  frefhnefs  of  the  egg,  by  touch- 
ing it  with  the  tongue  ; for  the  flu-11,  where  it  is  not  in 
contact  with  the  contents,  will  prcfently  feel  warm,  be- 
ing quickly  heated  by  the  tongue,  while  tiic  reft  of  the 
egg  will  feel  cold. 

if  a hole  be  made  in  the  oppnfile  end  of  the  egg,  and 
it  be  firt  on  a little  tripod,  and  put  under  a receiver, 
the  mpanfion  of  the  air  in  the  cavity  of  the  egg 
t will  force  the  contents  through  the  hide  till  the  egg 
he  quite  emptied : or,  if  nearly  one  half  of  the  egg  be 
-taken  away  at  the  other  end,  and  the  white  and  yolk 
taken  out,  and  the  (hell  be  put  under  a receiver,  and 
tbe  air  abftra&ed,  the  air  in  the  cavity  of  the  egg 
will  expand,  gradually  detaching  the  membrane  from 
the  (hcU,‘  till  it  cauirs  it  to  fwell  out,  and  gives  the 
whole  the  appearance  of  an  entire  egg.  - In  hke  man- 
ner Airivellcd  apples  and  other  fruits  will  fwdl  in  vacuo 
by  the  expunfion  of  the  air  confined  in  their  cavities. 

If  a piece  of  wood,  a twig  with  green  leaves,  charcoal, 
plafter  of  Paris,  6c c.  be  kept  under  water  in  vacuo,  a 
prodigious  quantity  of  air  will  be  CKtra&ed  ; and  if  we 
readmit  the  air  into  the  receiver,  it  will  force  the  water 
into  tbe  pores  of  the  body.  In  this  cafe  the  body  wiH 
Dot  fwim  in  water  as  it  did  before,  fhowing  that  the 
argrtaUe  fibres  arc  fpetifically  heavier  than  water-  It 
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is  found,  however,  that  the  are  contained  in  the  pith  >nd  CwjrtK- 
bark,  fuch  1;  cork,  is  not  all  extricated  in  th,.  w.y  ; ai,d  Infer.  *e. 
that  much  of  it  is  contained  in  vcliclei  which  have  no 
outlet : being  fee reted  into  them  in  the  proccfs  of  vegeta- 
tion, as  it  is  fccrvted  into  the  air-bladder  of  fillies,  where 
« is  generally  found  in  a pretty  coroprclfcd  llatr,  confi. 
durably  denier  than  thclunounding  air.  The  air-bladder 
of  a iilh  is  furrounded  by  circular  and  longitudinal  muf. 
dcs  by  which  the  fiih  can  comprefs  the  air  Hill  further  j 
and,  by  celling  to  act  with  them,  allow  it  to  fwvll  out 
again.  It  is  in  this  manner  that  the  fiih  can  lint  it. 
fpccific  gravity  to  iu  litiulion  in  the  water,  fo  as  to 
liave  no  tendency  either  to  rife  or  link : hut  ,f  the  fiih 
be  put  into  the  receiver  of  an  air-pump,  the  rare-fa&ion 
of  the  air  obliges  the  fiih  to  act  more  ttrouglv  with 
tbcle  contracting  mufdes,  ill  order  to  adjuft  its  fpccific 
gravity  ; and  if  too  much  air  has  been  abttracted  from 
the  receiver,  the  filli  is  no  longer  able  to  keep  iu  air- 
bladder  in  the  propeT  degree  of  compreffiou.  It  become, 
therefore  too  buoyant,  and  comes  to  the  top  of  the  w a- 
ter, and  is  obliged  to  ftrugglc  with  its  tail  and  tins  m 
order  to  get  down)  frequently  iu  vain.  The  air-bladder 
foinrtimcs  burlU,  and  the  fiih  goes  to  tbe  bottom,  and 
can  no  longer  keep  above  without  the  continual  action 
of  its  tail  and  fiat  When  filhea  die,  they  commonly 
float  at  top,  their  contraCtive  action  being  now  at  an  end. 

All  this  may  be  illuilrated  (but  very  impcr&aly)  b>  a 
fmall  half-blown  bladder,  to  which  is  appended  a bit  of 
lead,  juft  fo  heavy  as  to  make  it  link  in  waier:  when 
this  IS  put  under  a receiver,  and  the  air  abllraetcd,  the 
bubble  will  rife  to  the  top:  and,  by  nicely  .nljufliag  the 
rarefaction,  it  may  be  kept  at  any  height.  See  fig.  46, 

'The  play- things  sailed  CtrtrjUm  Urn  1,  are  Imnlar  to  ... 
tin.  i they  are  hollow  glafs  figures,  having  a fmall  aper- 
ture in  the  lower  part  of  the  figures,  at  ,-t  the  point  of 
the  foot!  their  weight  a adjufted  fo  that  they  fwim  up- 
right in  water.  "When  put  into  a tall  jar  failed  to  tbe 
top,  ami  having  a piece  of  leather  tied  ovet  it,  they  wiil 
fink  in  the  water,  by  jo-effing  on  the  leather  with  the 
hall  of  the  hand  : this,  by  comprefling  the  water,  forces 
fomc  of  it  to  enter  into  the  figure  and  makes  it  hea- 
vier than  the  water;  for  which  rcafoo  it  finks,  but  rifea 
again  on  removing  the  preffurc  of  the  hand.  See  fo- 
gy, n°  l.  and  2.  - ^ 

If  a half-blown  osohladder  be  put  into  a box,  and 
great  weights  laid  on  it,  and  the  whole  lie  put  under  a 
receiver,  and  the  air  abllraCted  ; die  air  will,  by  expand- 
ing, lift  up  the  weights,  though  above  an  hundred 
pounds,  bee  fig.  48. 

fly  fuch  experiments  tlie  great  r spin  (Mite  of  thermifreft- 
air  is  abundantly  iUuflratcd,  u its  cooipreflibilitv  wa.hditv  at-d 
formerly  by  mean*  of  the  condcnling  fyringe.  We"p*'n!'t“- 
now  fee  that  the  two  feta  of  e*periracms  form  an  uni*, 
ter  nip  ted  chain  ; and  that  there  is  no  particular  flat*  of  the  ,ir  very 
the  air'a  denfity  where  the  eompccSibality  and  exp.,rl»-  diffixailox. 
bility  is  remarkably  diffimilar.  Ail  in  its  ordinary  ftate 
expands;  becaufe  iu  ordinary  slate  is  . fh-te  of  com- 
pre  irton  by  the  wreight  of  the  atmofpbere  1 and  if  there 
were  a pit  about  23  miles  deep,  the  air  at  the  bottom 
would  probably  be  as  draft  as  water ; and  if  it  were  to 
miles  deep,  it  would  be  as  denfe  « gold,  if  it  did  not  be- 
Wine  a liquid  before  this  depth  : mry,  if  a bottle  with 
its  mouth  underm-.il  were  iraraerfed  fix  mile*  under 
water,  it  would  probably  be  as  denfe  as  water;  wc  fay 
probably,  for  this  depends  on  the  nature  of  iu  comprcC 

lability 
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E«pV.  fiiulity  ; that  it,  on  the  relation  which  fubfiff*  between 
r c*,t»  ii,c  cumprdGon  and  the  force  which  piodure*  it. 

, *n  A‘r*  This  i*  the  ctrctimi\<tncc  of  it*  roitflitution,  which  we 
i9o  now  proceed  to  examine  ; and  it  it  evidently  a very  im* 
Relate n port, in'  circumJtance.  We  have  long  ago  obferved, 
between  the  great  comprcflibility  and  pennancut  fluidity  of 

<b>r  and"  atr*  ^bferved  in  a vail  variety  of  phenomena,  ii>  totally 
f he  fu-c<*  inexplicable,  on  the  f apportion  that  the  particle!,  ot  air 

KroauC  are  like  fo  many  bails  of  fponge  or  fo  many  foot -balls. 

• Give  fc>  thufe  what  cotnprcflibdity  you  plcnfe,  common 

air  could  no  more  be  fluid  than  a mal*  of  day  ; it  could 
no  more  be  fluid  than  a mala  of  fuch  ball*  preiled  into  a 
box.  It  can  be  dcmonilrated  (and  indeed  hardly  needs 
a demonffration),  that  before  a parcel  of  fuch  balls,  jutl 
touching  each  other,  can  be  fquerxed  into  half  their 
prdent  dimenlioius  their  globular  (hope  will  be  entirely 
|rone,  and  each  will  have  become  a perfect  cube,  touch- 
ing fix  other  cubes  with  its  whole  furf.tcc ; and  thefe 
rube*  will  be  (trongly  comprcflcd  together,  fo  that  mo- 
tion could  never  l»e  performed  through  among  them  by 
my  folid  body  without  a very  great  force.  Whereas 
we  know  that  in  this  ftatc  air  is  juil  as  permeable  to 
every  body  as  the  common  air  tint  wc  breathe.  There 
is  no  way  iu  which  we  can  rcprriYnt  this  fluidity  to  our 
imagination  but  by  conceiving  air  to  cunfiff  of  particles, 
nut  only  difcrcte,hut  dill  ant  from  each  oilier,  and  actu- 
ated by  rcpulfivc  forces,  or  fotnc  thing  analogous  to  them. 
It  is  an  idle  lubterfuge,  to  which  fume  naturaliffs  have 
recourfe,  laving,  that  they  arc  kept  afundcr  by  an  in- 
tervening niter,  or  elaitic  fluid  of  any  oilier  name. 
This  is  ouh'  removing  the 'difficulty  a Rep  farther  off  i 
for  the  tlafl icily  of  this  fluid  requires  the  lame  explana- 
tion ; and  therefore  it  is  necciinry,  in  obedience  to  the 
rules  of  juil  rcahming,  to  begin  the  inquiry  here ; that 
is,  to  detennine  from  the  phenomena  what  b the  analo- 
gy between  the  dillanccs  of  the  particles  and  the  rrpul- 
fcve  forces  exerted  at  thefe  distances,  proceeding  in  the 
fame  way  as  in  the  examination  of  planetary  gravitation. 
Wc  (ball  learn  tlie  analogy  hy  attending  to  the  analogy 
between  the  comprefiing  force  ami  the  denlity. 

IV,  , j cx-  For  the  denlity  depends  on  the  di fiance  between  the 
pfajue  t a*  particles  ; tlie  nearer  they  are  to  each  other,  the  deuier 
sppoed  r«  js  a{r.  Supp.fi.  a fquurc  pipe  one  inch  wide  and 
eight  inches  lung,  11. ut  at  one  cud,  and  filled  with  com- 
mon air ; then  fuppofe  a plug  fo  nice))'  fitted  to  tins 
pipe  that  no  air  can  p«f*  by  it  fide*  ; fuppofe  this  pi- 
lton  thru  ft  down  to  within  an  inch  of  the  bottom  : it  ra 
evident  tliat  the  air  which  formerly  filled  the  whole  pipe 
Dow  occupies  the  (pace  of  one  cubic  inch,  which  con- 
tain * the  fame  number  of  particle*  as  were  formerly  dif- 
fufed  over  eight  cubic  inches. 

The  condet.fation  would  have  been  the  fame  if  the  air 
which  fills  a cube  xvhufe  fide  is  two  inches  had  been 
fqiucy.ed  into  a cube  of  one  inch,  for  tlie  cube  of  two 
inches  alio  contains  eight  inches.  Now,  in  this  cafe  it 
is  evident  that  the  diilancc  between  the  particles  would 
be  reduced  to  its  hall*  in  every  direction.  In  like  manner, 
if  a cube  whole  fide  is  three  inches,  and  which  therefore 
contains  a 7 inches,  lie  {queried  into  one  inch,  the  d»f- 
lancc  of  tlie  particles  will  be  one  third  of  what  it  was:  in 
general  the  diilancc  of  the  particle*  will  be  a*  the  cube- 
root  of  the  fpacc  into  which  they  are  compreffed.  If 
the  fpacc  be  g,  tvi  fj  ttvi  fltc.  of  it*  former  dimenfions, 
the  diilancc  of  the  particles  will  be  1,  j.  f*  &<-*•  Now 
die  term  in  its  llrict  feufc,  exprefles  the  viciui- 


A T I C S.  115 

ty  of  the  [wtirk-s ; dtnjt  ar&rrt  are  trees  growing  near  Camper®, 
each  other.  The  mcafure  of  this  vicinity  therefore  is l,lllty  <cg. 
tlie  true  tneafute  of  the  denlity  ; and  wheu  27  inches  of 
air  are  compreffed  into  one,  we  (huuld  fay  that  it  is 
three  times  as  denfc  j but  we  fay,  that  it  i*  27  time* 
drnfer.  V9, 

Dcnfity  i*  therefore  ufed  in  a fenfe  different  from  ttsFi-tfoy 
fltrictcft  acceptation : it  exprefle*  the  comparative  number  **i  l*"«* 
of  cquidiitant  particles  contained  in  the  fame  bulk.  '°'4 
This  is  also  abundantly  precife,  when  we  compare  bodies 
of  the  fame  kind,  differing  in  denlity  only } but  we  »If© 
fay,  that  gold  is  rimes  den  for  than  water,  breaufe 
tlie  fame  bulk  of  it  i*  »q  time*  heavier.  This  affcrtiotl 
proceed*  on  the  affuir.ption,  or  tlie  fa£l,  that  every  viti- 
tnete  atom  of  terrertrial  matter  is  equally  heavy  : a par- 
ticle of  gold  may  contain  more  or  fewer  atoms  of  matter 
titan  a particle  of  water.  In  fuch  a cafe,  therefore,  the 
term  dcnfity  ha*  little  or  no  reference  to  the  vicinity  of 
tlie  particle*  ; Jmd  is  only  a term  of  comparifon  of  other 
qualities  or  accidents. 

But  when  we  fpeak  of  the  refpc&rve  denfitics  of  tlie 
fame  luhflance  in  its  different  Hate*  of  comprclfion,  the 
word  iitrjxty  u ftrictly  oonnc&cd  with  vicinity  of  parti- 
cles, and  we  may  fafclv  take  either  of  the  mcafure^ 

Wc  (hall  abide  by  the  common  acceptation,  mid  call 
that  air  eight  time*  as  denfe  which  has  eight  time*  as 
many  particles  in  the  fame  hulk,  although  the  particles 
are  only  twice  as  near  to  each  otlicr. 

Thu*  then  we  fee,  that  by  observing  the  analogy  he- The  «.»•. 
tween  the  comprefling  force  and  the  dcnfity,  wc  Ihall^whc- 
di (cover  the  analogy  between  the  compi effing  force  and  'Tir'prcf  ° 
tlie  diltancc  of  the  particles.  Now  the  force  which  ie  forcC 
neccflary  for  coinprefling  two  particle*  of  air  to  a c«r-s»"d  live  de- 
tain vicinity  i#  a proper  mcafure  of  the  clafficity  of  thcfta,,cenf 
particle*  correfpondiag  to  that  vicinity  or  di  (lance  ; for*^^*'"' 
it  balances  it,  and  force*  which  balance  mutt  he  efteem-  * 
cd  equal,  ElaRictty  i>  a dirt! native  name  for  that  cor- 
pufcuUr  font  which  keeps  the  particles  at  that  diilancc  : 
therefore  ohfervuttons  made  oh  the  analogy  between 
the  compreiTtng  foiccand  the  denlity  of  air  will  give  us 
the  law  of  its  corpufcular  force,  in  the  fame  way  that 
obfrrvations  on  the  liraiiltaiieoii*  deflection*  of  the  pla- 
net* toward*  the  fun  give  us  the  law  of  celcitial  gravi- 
tation. 

But  the  fenfible  comprefling  forces  which  fee  are  abb; 
to  apply  is  at  once  exerted  on  unknown  thoufami*  of 
particles,  while  it  is  the  law  of  action  of  a (ingle  |Ktr- 
tick  that  wc  want  to  di (cover.  Wc  mull  therefore 
know  the pmperiurm  of  the  numbers  of  particle*  on  which 
the  oampncttng  force  is  exerted.  It  is  cafy  to  fee,  that 
finoe  tin.  diflance  of  the  particle*  1*  as  the  cube  mot  of 
the  dcnfity  inverfclv,  the  number  of  particle*  in  phyficnl 
contact  with  tile  coniprrfling  furfitc*  mult  Ik  a*  tin* 
fquatv  of  this  root.  Thu*  when  a rube  of  8 inches  is 
comprcflcd  into  one  inch,  and  the  particles  are  twice  a* 
near  each  oilier  a*  they  were  before,  there  mull  be  four 
times  the  number  of  particles  in  contact  w ith  each  of 
the  fide*  of  this  cubical  inch ; or,  when  we  have  pulhcd 
down  the  fquare  pillon  of  the  pipe  Ipi  ken  of  above  to 
within  an  inch  oi  the  bottom,  there  will  be  four  timt*. 
the  number  of  jnuticle*  immrdtvteh  Contiguous  to  thc 
pillon,  and  refilling  the  comprcflion  ; and  in  order  to 
obtain  the  force  really  exerted  on  one  particle,  and  the 
clafficity  of  that  particle,  we  muff  divide  the  whole  com- 
preffiHg  force  by  4.  In  like  manner,  if  wc  have  coin- 
P a preffed 
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T«P*r‘-  preflT.  t!  air  Into  Vv  of  its  former  bulk,  and  brought  the 
- particles  to  f of  their  former  diftanee,  wt  mull  divide 
. the  comprcfiiug  force  by  9.  In  gtiicr.il  if  >t  exp  rtf*  the 

denfity,  will  exp  rtfs  the  diftaucc  * of  the  par- 
ticles ; S*/J%  or  dJf  will  expref#  the  vicinity  or  real 

denfity  ; and  </T  will  expref*  the  number  of  particles 
afting  on  the  eompreffing  furface:  and  if / cxpreU  the 

accumulated  external  comprefling  force,  f-  will  exprefs 

eP 


the  force  afthg  on  one  particle ; and  therefore  the 
19?  clafticity  of  that  particle  ccrrcfponding  to  the  diftance  e. 
ZsprrU  We  may  now  proceed  to  confulcr  the  experiment#  by 
which  the  law  of  compreffion  is  to  he  eftabliihed. 
the  law  nf  The  firil  experiments  to  this  purpofc  were  thofe  nude 
cimprcf-  by  Mr  Boyle,  pubiiGied  in  1661  in  hit  Drftnjio  Doc* 
®u°*  Iriiuede  Atnt  E/ntere  centra  f.inum,  and  exhibited  before 
the  Royal  Society  the  year  before.  Mariottc  made  ex- 
pcrii;  icnti  of  the  fame  kind,  which  were  published  in  1676 
in  hi#  }J[m fur  ft  Nature  de  PAW  and  f rail*  tin  /fintww 
dti  Eaux.  The  moft  copious  experiments  are  thofe  by 
Sulzer  ( Mim.  Brrfin.  ix.),  thofe  by  Fontana  ( 'Jfm/c . 
rbifc  -Math.),  and  thofe  by  Sir  George  Shuckbourgh 
and  Gen.  Roy. 

CamprelB-  In  order  to  examine  the  compreflibility  of  air  that  is 
ksl’Cy  of  ' irn0(  rarer  than  the  atmofpherc  at  the  furface  of  the 
thtiMhe  e^th,  we  employ  a bent  tube  or  fyphon  A BCD 
a m*  fphert  (fy?*  49-)»  hermetically  foaled  at  A and  open  at  D. 
at  the  The  fhort  leg  AB  muft  be  very  accurately  divided  in 
cvrth'a  fu  . proportion  of  its  folid  contents,  and  fitted  with  a 
hCp!xte  fca*c  whofc  units  denote  equal  increments,  not  of  length, 
CCCC1V.  hut  of  capacity.  There  are  various  way#  of  doing  this  ; 

but  it  requires  the  moft  fcnipulous  attention,  and  with- 
out thi#  the  experiment#  are  of  no  value.  In  particu- 
lar, the  arched  form  at  A muft  be  noticed.  A fmall 
quantity  of  mercury  muft.  then  be  poured  into  the  tube, 
and  paJTcd  backward#  and  forward#  till  it  (lands  (the 
tube  being  held  in  a vertical  position)  on  a level  at  B 
and  C.  Then  we  are  certain  that  the  included  air  i* 
of  the  fame  denfity  with  that  of  the  contiguous  atmo- 
fpherc. Mercury  is  now  poured  into  the  leg  DC, 
which  will  fill  it,  fuppofc  to  G,  and  will  comprefs  the 
air  into  a fmaller  (pace  AE.  Draw  the  horizontal 
line  EF : the  new  bulk  of  the  comprefTed  air  is  evi- 
dently AE,  mrafured  by  the  adjacent  fcalc,  and  the  ad- 
dition made  to  the  comprefling  force  of  the  atmofpherc 
is  the  weight  of  the  column  GF.  Produce  GF  down- 
wards to  H,  till  FH  is  equal  to  the  height  ftiown  by  a 
ToriceQian  tube  filled  with  the  fame  menury  ,•  then  the 
whole  cotnprefting  force  is  HG.  This  is  evidently 
the  meafure  of  the  elafticitv  of  the  comprcflcd  air  in 
AE,  for  it  balances  it.  Now  pour  in  more  mercury, 

, and  let  it  rife  to  g,  cam  prefling  the  air  into  A r.  Draw 
the  horizontal  line  and  make  J h equal  to  FH;  then 

A B 

A t will  be  the  new  bulk  of  the  comprefTed  air, 

A e 

will  be  its  new  denfity,  and  bg  will  be  the  meafure  of 
tiie  new  clafticity.  This  operation  may  be  extended  as 
fcr  as  vse  plcufc,  by  lengthening  the  tube  CD,  and  U- 
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king  care  that  it  be  ftrong  enough  to  refill  the  great  Co^vS. 
preUurr.  Great  care  mull  be  taken  to  keep  the  whole  0 ,ltv 
in  a conftant  temperature,  bccaulc  the  clafticity  of  «iir  is  r"m* 
greatly  afTcftcd  by  heat,  and  the  change  by  any  increafe 
of  temperature  is  different  according  to  its  denfity  or 
compreflioo.  • 

The  experiment#  of  Boyle,  Mariottc,  A montons,  and  tty  i. 
others,  were  not  extended  to  very  great  comprtfii jnt, wc’  n * f 
the  denfity  of  the  air  not  having  been  quadrupled  in  ^ 
any  of  them;  nor  do  they  fecra  to  have  been  madc^y,,,^ 
with  very  great  nicety.  It  may  be  collected  from  them  hiw  nknf. 
general,  that  the  clafticity  of  the  air  is  very  nearly  pro- w M7 
portioned  to  its  denfity  ; and  accordingly  this  law 
aimoft  immediately  acquiefccd  in,  and  was  called  tiie^ 
BoyUan  taw:  it  is  accordingly  afTumsd  by  aimoft  all 
writer#  on  the  fubject  as  exact.  Of  Lite  years  how- 
ever, there  occurred  qucftiotis  in  which  it  was  of  im- 
portance that  this  point  (hould  be  more  i’crupaloufly 
fettled,  and  the  former  experiment#  were  repeated  and 
extended.  Sulzcr  and  Fontana  liarc  carried  them  far- 
ther than  any  other.  SuUcr  comprelTed  air  into  | of 
its  former  dimcnfions  ,pg 

Confide  ruble  varieties  and  irregularities  arc  to  be  ob-  Values 
ferved  in  thefe  experiment#.  It  is  extremely  difficult  to  ‘n 
preferve  the  temperature  of  the  apparatus  particularly 
of  the  leg  A B,  which  is  moft  handled.  A great  quan-^ 
tity  of  mercury  muft  be  employed ; and  it  doCs  not  ap- 
pear that  philofophcr#  have  been  careful  to  have  it  prc- 
cifely  fimilar  to  that  iu  the  barometer,  which  give#  us 
the  unit  of  comprefling  force  and  of  clafticity.  The 
mercury  in  the  barometer  thou  Id  be  pure  and  boded. 

If  tho  mercury  in  the  fyphon  u adulterated  with  bif- 
muih  and  tin,  which  it  commonly  is  to  a confide  ruble 
degree,  the  comprcfling  force,  and  confcqucntly  the 
elamcitjr,  will  appear  greater  than  the  truth.  If  the 
barometer  has  not  been  nicely  fitted,  it  will  be  lower 
than  it  (hould  be,  and  the  compreffing  force  will  appear 
too  great,  becaufe  the  unit  is  too  finall ; and  thi#  error 
will  be  moft  remarkable  in  the  fmaller  comprcflions.  199 

The  greateft  fource  of  error  and  irregularity  in  the  Hncnve- 
exper intents  i#  the  very  heterogeneous  nature  of  the  air 
itfclf.  Air  is  a folvcnt  of  all  fluids,  all  vapours  and 
periups  of  many  folid  bodies  It  i#  highly  improbable 
that  the  different  compounds  (hall  have  the  fame  elafti-  fow«  ( 
city,  or  even  the  fame  law  of  clafticity  : and  it  is  wcUMf0llr• 
known,  that  air,  loaded  with  water  or  other  volatile 
bodies,  is  much  more  cxpanfiblc  by  beat  titan  pure  air; 
nay,  it  would  appear  from  many  experiments,  that  cer- 
tain determinate  changes  both  of  denfity  and  of  tempe- 
rature, caufc  air  to  let  go  the  vapours  which  it  holds  in 
folution.  Cold  caufes  it  to  precipitate  water,  as  appears 
in  dew ; fo  doc*  rarefaction,  as  i#  feen  in  the  receiver  of 
an  air-pump. 

In  general,  it  appears  that  the  clafticity  of  air  does  The  #j‘» 
not  increafe  quite  fo  fail  as  it#  denfity.  Thi#  will  be 
beft  feen  by  the  following  tables  calculated  from  the  U 
experiments  of  Mr  Sulzcr.  The  column  E in  each  fet  m »» »t* 
of  experiments  exprefles  the  length  of  the  column  GH,  denfity* 
the  unit  being  FH,  while  the  column  D expreflea 
AB 
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l,CCO 

1,000 

1 >.°9» 

1,076 

«.*c° 

1.1*3 

>..133 

1 »3°3 

1 

*.472 

j *»7 14 

i,6j9 

j 2, coo 

1,900 

i 2,400 

2,241 

1 3,000 

:>793 

J 4,000 

3.<>1 1 

. 6.00c 

j.297 

S.-oc 

6.8.15 

1,030  I, CO-  | 1,003!  1,000 

I, ICO  1,093  *»236  ,»2*4 
1,222  1,21  1 1,194  1,288 
' 375  >*284  ',375  r»3*2 
1.57*  1.5*9 

1,692  i,66)l  i,57‘  1 *5 J 5 
».«33  *»7 9<»;  **692  ‘.647 


2 444  2,37*  1*444  *.392  I Moo  2,24* 

3,143  2,93613,143  3.078,3,000  2,793 

3,666  3>39*  1 3,^66  3,373  1 . 

4, COD  3,7061  . ! 4,000  3,631 

4.444  4-«3*  4 4»444  4-32C  j 
4.8SX  4,438  J 

5,500  4,922  ^ 5,500  5,096 
5,882  5,512  J | . 6,00c  5,297 

li  7»333  6,694 

J 8,000  6,835 

There  appear*  in  theft*  experiments  fuffirient  grounds 
for  calling  in  queftiou  the  Boylcan  law ; and  the  writer 
of  this  article  thought  it  incumbent  on  hirn  to  repeat 
them  with  fome  precautions,  which  probably  had  riot 
been  attended  to  by  Mr  %>uUer.  He  was  particularly 
anxious  to  have  the  air  as  free  as  pofliblc  from  zr.oiftuie. 
Kor  this  purpofc,  having  detached  the  fliort  leg  of  the 
fyphon,  which  was  34  inches  long,  he  boiled  mercury  in 
it,  and  filled  it  with  mercury  bulling  hot.  He  took  a 
tinplate  veffcl  of  fufficient  capacity,  and  put  into  it  a 
quantity  of  powdered  quicklime  juft  taken  from  the 
kiln  ; and  having  clofed  the  mouth,  he  agitated  the 
lime  through  the  air  in  the  vcfTel,  and  allowed  it  to  re- 
main there  all  night.  He  then  emptied  the  mercury 
out  of  the  fyphon  into  this  veffcl,  keeping  the  open  end 
far  within  it.  By  this  means  the  fliort  leg  of  the  fy- 
phon was  filled  with  very  dry  air.  The  other  part 
was  now  joined,  and  boiled  mercury  put  into  the  bend 
of  the  fyphon;  .mdthe  experiment  was  then  profecutcd 
with  mercury  which  had  been  recently  boiled,  and  wa* 
the  fame  with  which  the  barometer  had  been  carefully 
filled. 

The  rcfults  of  the  experiments  arc  expre fifed  in  the 
following  table. 


Moift 

Air. 

Camp 

“Airl^ 

1) 

£ 

D 

£ 

1,000 

1,000 

1,000 

I, OOO 

2,  COO 

1 ,Q  iC 

2,000 

1,9=9 

3,  00 

1.839 

3,000 

1.84s 

4,000 

3-7 

4,000 

3>7,s 

O 

O 

Cs 

5,0  0 

5 J=° 

S»  1 04 

6,00 

5.45  » 

6,050 

5.463 

Ih620 

6,775 

7.6  iO 

6,81? 

6, odd  5.342 


Here  it  appears  again  in  the  clearcft  manner  that  the 
ebulicitie*  do  not  increafe  as  faft  as  the  denfities,  and 
thr  difference*  are  even  greater  than  in  Mr  Sulzcr’s  ex- 
periments. 

The  fccadtt  table  contain*  the  refuiu  of  experiments 
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made  on  very  damp  air  in  a warm  furtmur’s  morning.  Blafltdt}. 
In  tkefe  it  appears  ihat  the  elaittcitic*  arr  alinotl  pic-  v— ^ 

c I’cly  proportional  to  the  denfities  -f-  a final!  coufiant 
quantity,  nearly  o,!I  deviating  from  this  rule  chiefly 
between  the  denfities  1 and  1,5,  within  wliich  limits  we 
have  very  nearly  D=.  E1**0  ' As  this  air  is  nearer 
to  the  conflilution  of  atmofpheric  air  than  the  former, 
this  rule  may  be  fafely  followed  in  cates  where  atmofphe- 
ric air  is  concerned,  as  i:;  mcaiiu.bg  the  d-q  ihs  of  pits 
by  the  barometer. 

The  third  table  fltows  the  compreffion  and  clafticity 
of  air  llronglv  impregnated  with  the  vapours  of  caro- 
phiic.  Here  the  Boylcan  law  appears  pretty  exa£>,  or 
rather  the  clafticity  feems  to  incrcal'c  a little  filler  than 
the  denfity. 

l)r  llookc  examined  the  compfrffion  of  air  by  im-  *0J" 
tmriltng  a bottle  to  great  depths  in  the  fea,  and  weigh- 
ing the  water  which  got  into  it  without  any  efcapc  of 
air.  But  this  method  was  liable  to  great  uncertainty, 
on  account  of  the  unknown  temperature  of  the  lea  at 
great  depth*.  _ _ lc6 

Hitherto  wc  have  conhdered  only  fuch  air  as  is  not  M rip  of 
rarer  than  what  wc  breathe  ; we  mull  take  a very  dif-e*'m,ninf. 
fereat  method  for  examining  the  clafticity  of  rarefied’'16 

^r*  . riled  sir. 

Let  g b (fig.  yc.)  be  a long  tube,  formed  a top  into  P’»r© 
a cup,  and  of  fuificient  diameter  to  receive  another  fmall-  CCCC1V7 
cr  tube  <»/,  open  at  firlk  at  both  cuds.  I.ct  the  outer 
tube  and  cup  be  filled  with  mercury,  which  will  rife  in 
the  inner  tube  to  the  fame  level.  Let  a J now  be  flop- 
ped at  a.  It  contains  air  of  the  fame  denfity  and  claf- 
ticity with  the  adjoining  atmofphcre.  Note  exactly  the 
fpacc  a b which  it  occupies.  Draw  it  up  into  the  puft* 
tion  of  fig.  51.  and  let  the  mercury  ftand  in  it  at  the 
height  de,  while  re  is  the  height  of  the  mercury  in  the 
barometer.  It  is  evident  that  the  column  de  is  in 
equihbrio  between  the  preflure  of  the  atmofphcre  and 
the  clafticity  of  the  air  included  in  the  fp3ce  a d.  And 
fincc  the  weight  of  c e would  be  in  cquilibrio  with  the 
whole  preflure  of  the  atmofphcre,  the  weight  of  e d is 
equivalent  to  the  clafticity  of  the  included  air.  While 
therefore  e e is  the  meaiurc  of  the  clafticity  of  the  fur- 
rounding atmofphcre,  c d will  be  the  mcafuroof  the 
clafticity  of  the  included  air ; and  fincc  the  air  origi- 
nally occupied  the  fpacc  a 3,  and  ha*  now  expanded  in- 
to a J,  wc  have  — for  the  meafurc  of  it*  denfity.  N.  B. 
a d 

e e and  c <t  are  meafured  by  the  fxrpen&rvlar  heights  of 
the  column*,  but  a b and  a d mull  be  meafured  by  their 

/olid  c opacities. 

By  railing  the  inner  tube  Hill  higher,  the  mercury 
will  alfo  rife  higher,  and  the  included  air  will  expand  **' 
it  ill  farther,  and  we  obtain  another  e dr  and  another 

a~,;  and  in  thi*  manner  the  relation  between  the  den- 
a d 

fity  and  elafticity  of  rarefied  air  may  be  diicovercd.  act 

Thi*  examination  maybe  managed  more  eafily  by4ne»fier 
means  of  the  air-pump.  Suppose  a tube  at  (fig.  52,)  method Iby 
containing  a fmall  quantity  of  air  a b9  fet  up  in  acifternj^^fw 
of  mercury,  which  is  fiipported  in  the  tube  at  the  height  Jump. 
to-  and  let  e t be  the  height  of  the  mercury  in  the  ba- 
rometer. Let  thi*  apparatus  be  fi  t under  a tubulated 
receiver  on  the  pump-plate,  and  let  g a be  the  pump- 
gage,  and  si  it  be  made  equal  to  cr. 

Then, 


Digitized  by  Google 


"*Tw  I-  Then,  a*  "has  "been  already  Ihown,  t b is  the  mcafurc 
of  the  chfticity  of  the  air  in  a b,  correlpooding  to  the 
s_,,  \ bulk  a b.  Now  let  fome  air  Ik  ahilractcd  from  the  re- 
ceiver. The  elallicity  of  the  remainder  will  be  dimi- 
nilhcd  by  its  nepanfion  ; and  therefore  the  mercury  in 
tiie  tube  at  will  dricend  to  fome  point  >i.  For  the  fame 
tea  fan,  the  mercury  in  the  gape  will  rife  to  fome  point 
a.  and  m c will  exprefa  the  tlafticity  of  the  air  in  the 
receiver.  This  would  fuppqrt  the  mercury  in  the  tube 
a e at  the  height  t r,  if  the  fpace  a r were  entirely  roid 
of  air.  Therefore  rd'tn  the  efi'ed  and  mcafurc  of  the 
elafticitv  of  the  included  air  when  it  hat  expanded  to 
the  bulk  ad  ; and  thus  its  elallicity,  under  a variety  of 
cither  bulks,  may  be  compared  with  its  elailicitv  when 
of  the  bulk  a b.  When  the  air  has  heen  fo  far  attract- 
ed from  the  receiver  that  the  mercury  in  a e defeends  to 
r,  then  m a will  be  the  pnecife  mcafurc  of  its  elallicity. 

In  *11  thefe  cafes  it  is  neceflary  to  compare  its  bulk 
a b with  its  tiV.ural  bulk,  in  which  its  elallicity  balances 
the  prciTure  of  the  atinofpherr.  This  may  be  done  by 
laying  the  tube  a e horizontally,  and  then  the  air  will 
colbtpfe  into  its  ordinary  bulk. 

JkTinthtr  Another  cafy  method  may  he  taken  for  this  exams- 
r*fjr  me-  nation.  J,ct  an  apparatus  a be  dtf  ( fig.  5 ?. ) be  made, 
t*I°d  confiding  of  a horizontal  tube  at  of  even  bore,  a ball 
CCCCiV.  a lar^e  diameter,  and  a fwan-neck  tube  h f.  Let 

the  ball  and  part  of  the  tube  jr  e b be  filled  with  mer- 
cury, fo  that  the  tube  may  be  in  the  fame  horizontal 
plane  with  the  furface  dr  of  the  mercury  in  the  ball. 
Then  feal  up  the  end  n,  and  connect/  with  an  air-pump. 
When  the  air  is  abftra&cd  from  the  furfaec  dr,  the  air 
in  a b will  expand  into  a larger  bulk  a r,  and  the  mercury 
in  the  pump-gage  will  rife  to  fome  diftancc  below  the 
barometric  height.  It  i*  evident  that  this  diiiancc, 
without  any  farther  calculation,  will  be  the  meafure  of 
the  elallicity  of  the  air  preffing  on  the  furface  dr , and 
vo  therefore  of  the  air  in  a r. 

The  ninfl  The  tnofl  «xa&  of  all  method*  is  to  fufpend  in  the 
viatf  mode  receiver  of  an  air-pump  a gbdfi  veflitl,  having  a very 
yi  exam  in.  nafmw  mouth  wver  a cillern  of  mertury,  and  then  ab- 
ciafiklty.  ^ra<r*  *bc  H’r  riW  the  gage  rifes  to  fome  determined 
height.  The  difference  r between  this  height  and  the 
barometric  height  determine h the  elallicity  of  the  air  in 
the  receiver  and  in  the  fflfpcnded  vcffel.  Now  lower 
down  that  veffri  by  the  flip-wire  till  its  mouth  i*  im- 
tsterfed  into  the  mercury,  and  admit  the  air  into  the  re- 
ceiver ; it  will  prefs  the  mercury  into  the  Huh*  vcfTel. 
bower  it  IlHl  farther  down,  till  the  mercury  within  it 
is  level  with  that  without  ; tlicn  llop  its  mouth,  take 
ir  out  and  weigh  the  mercury,  and  let  its  weight  be  so. 


.Subtract  this  weight  from  the  weight  v of  the  mer- 
cury, which  would  completely  till  tl»e  whole  reflet ; 


«ny,  which  would  completely  fill  tl»e  whole  vcflcl  j 
then  the  narttnil  bulk  of  the  air  will  be  w,  while 
its  bulk,  when  of  the  elallicity  e in  the  rarefied  receiver, 
was  the  bulk  or  capacity  w of  the  vcffel.  Its  dcnlity 


therefore,  corrtfponding  to  tins  tlafticity 


And  thus  may  t!»c  relation  between  the  deniity  and 
4lI  elallicity  in  all  calcs  he  obtained. 

Varum*  cx-  A great  variety  of  experiments  to  this  pvrpofe  have 
per. merits  been  made,  with  differvnt  degree?  of  attention,  aecord- 
have  been  to  tj,c  jntercil  which  the  philofophtn  had  in  the 
Xfpur-  «W«k  T1,ofc  n,ade  bT  M*  d-  Luc,  Central  Roy,  Mr 
jrofe.  Trcmbl  ey,  and  Sir  George  ijhuckbuurgb,  sue  by  far 
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the  moft  accurate  ; but  they  arc  all  confined  to  very  mo-  Co ylnn  I 
derate  rarefactions.  The  general  refult  has  been,  that  the  A ‘ 

elallicity  of  rarefied  air  is  very  nearly  proportional  to  its  — 
den  fit  y.  We  cannot  fay  with  confidence  that  any  regular 
deviation  from  this  law  has  l>een  obferved,  there  bang 
ns  many  obfer various  on  oik  fide  as  or.  the  other ; but 
we  think  that  if  is  not  unworthy  the  attention  of  phi- 
lofophm  to  detenniue  it  with  prevtiiou  in  tlic  cafes 
of  extreme  rarefaction,  where  the  irregularities  arc 
moft  remarkable.  The  great  fourcc  uf  error  is  a cer- 
tain adhelivc  lluggilhnefs  of  tlic  mercury  when  the  im- 


pelling forces  arc  very  final  1 1 and  other  fluids  can  hard- 
ly be  ufed,  becaufc  they  either  fmcar  the  in  fink  of  the 
tube  and  diminilh  its  capacity,  or  they  are  converted 
into  vapour,  which  alters  the  law  of  elallicity.  J:i 

Let  us,  upon  the  w hole,  aflame  l ho  Boylean  law*.  The  U.  >. 
vir.  that  the  tlafticity  uf  the  air  is  proportional  to  its  *' " 
dcnlity.  The  law  deviates  not  in  any  icnfiblc  degree 
from  the  truth  in  thofe  cafes  wrhich  are  of  the  greatell 
practical  importance,  that  is,  when  the  dcnlity  does  uot 
much  exceed  or  fall  Ihort  of  that  of  ordinary  air.  4t, 

l-art  us  now  fee  what  information  this  gives  us  with  Invrfti**. 
refped  to  the  action  of  the  particles  on  each  other.  ***! ' * 


The  inveftigation  is  extremely  cafy.  Wc  have  ficn.^ 


that  a force  eight  time*  greater  than  the  preffure  of  cle-  eu'j 
the  atmofphcrc  will  comprefs  common  air  into  theo*hcr. 
eighth  part  of  its.cutnmon  bulk,  and  give  it  eight  times 
its  common  deuitly  : and  i.i  this  cafe  wc  know*,  that 
the  particles  are  at  half  their  former  diftancc,  and  that 
the  number  which  are  now  a&iug  op  the  furface  of  the 


pill  on  employed  to  comprefs  them  is  quadruple  of  the 
number  which  ad  on  it  when  it  is  of  the  common  den- 


n umber  which  ad  on  it  when  it  is  of  the  common  den- 
fit  y.  Therefore,  when  this  eightfold  comprcfCng  force 
is  diftributed  over  a fourfold  number  of  particles,  tin? 
portion  of  it  which  ads  on  each  is  dotihlc.  In  like 
manner,  when  a comprefling  force  27  is  employed, 
the  air  is  compreffed  into  ,V  of  its  former  bulk,  the 
particles  arc  at  •{  of  their  former  tfiftancc,  and  the  fored 
is  diftributed  among  9 times  the  number  of  particles  ; 

the  force  on  carh  is  therefore  3.  In  Ihort.  let  I be  the 


diftancc  of  the  particles,  the  number  of  them  in  any 
given  vrflel,  ami  therefore  llie  dcnlity  will  be  as  x, 
and  the  number  periling  hy  their  chftlicity  on  its  whole 
internal  furface  will  be  as  x*.  Experiment  fltows,  that 
the  comprriTmg  force  i*  as  x5,  which  bt  tug  diftributed 
over  the  number  as  x*.  will  give  the  force  ott  e3ch  as  x. 

Now  this  force  is  in  immediate  equilibrium  with  the 
tlafticity  of  the  particle  irimcdintcty  cimriguou*  to  the 
comp rr fling  furface.  This  elallicity  is  therefore  as  x .• 
and  it  follows  from  tlie  nature  of  perfod  ftuidiiv,  that 
the  particle  adjoining  to  tlic  compirfliiig  furface  prrffcs 
with  an  equal  force  on  its  adjoining  particles  on  evrrv 
fide.  Hence  we  muft  conclude,  that  the  oirpufi  ular 
rcpulfion*  exerted  by  the  adjoining  particles  arc  inverfely 
as  their  dilbmcc*  from  each  other,  or  that  the  adjoining 
particles  tend  to  recede  from  each  Other  with  foiccs  iil- 
verfely  proportional  to  their  diftancc*. 

Sir  Ifoac  Newton  was  tlic  fiift  who  rcafoned  in  this  if*Jc 
nonjurr  from  the  phcnomeuA.  Indeed  he  was  the  firtt  New  ten 
who  had  the  j>atici»ce  to  rcftcdl  on  the  plienomena  with  '^e 


any  precifion.  1 1 is  discoveries  in  gravitation  naturally 


gave  his  thoughts  this  t uni,  and  he  very  early  hintmd  ^.i# 
his  fulpiuoLu  that  all  the  charaUaidie  ohcnonKna  of  on  rt.i 


his  fufplciviu  that  all  thc  choraUciidic  pltuiomena  of  on  thv 
7 tangible  7tci* 
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B y'-sa  langibie  matter  were  produced  by  forces  which  were  ex- 
*-**■  ertcd  by  the  particles  at  ftnall  and  infcniible  diftances  : 

’ And  he  confiders  the  phenomena  of  atr  as  affording  an 

excellent  example  of  this  investigation,  und  < led i tees  from 
them  the  law  which  we  Imvc  now  demonftrated ; and 
fays,  tint  air  confifts  of  particks  which  avoid  the  adjoin- 
ing particles  with  forces  mvcrtrly  proportional  to  their 
diJtnnces  from  each  other.  From  this  he  deduces  (in 
the  2d  book  of  his  Principles)  feveral  beautiful  propo- 
rtion*, determining  the  mcciuuueal  couilitution  of  the 

*15  atmofphcrc. 

bimiw  the  But  rnuft  ^e  noticed  th*t  he  limits  this  oft  ion  to 
*<^,on  t*»  tj1€  g(jj0  ning  particle* : and  thin  is  a remark  of  immenie 
t-rt  c.eJr  confequence,  though  not  attended  to  by  the  numerous 
experimenters  who  adopt  the  law. 

It  is  plain  that  the  particles  are  fuppofcd  to  acl  at  a 
didance,  and  that  this  diftance  is  variable,  and  that  the 
forces  diminiih  as  the  diilances  tnerexie.  A very  ordi- 
nary air-pump  will  rarefy  the  air  125  times.  The  di- 
ftnnce  of  the  particles  is  now  5 times  greater  than  be- 
fore ; and  yet  they  ftill  repel  each  other : for  air  of  this 
denlfrv  will  Hill  fupjiort  the  mercury  in  a lyphon-gage 

at  the  height  of  0,24,  or  of  an  inch;  and  a better 

pump  wiD  allow  this  atir  to  expand  twice  as  much,  and 
ftill  leave  it  rlaftrc.  Thus  we  fee  that  whatever  i*  the 
diftance  of  the  particles  of  common  air,  they  can  aft 
five  time*  farther  off.  The  queftion  comes  now  to  be, 
Whether,  in  the  ftate  of  common  air,  they  1 tally  do  aft 
five  times  farther  than  the  diftance  of  the  adjoining  par- 
ticles ? While  the  particle  n aft*  on,  the  particle  f>  with 
the  force  5,  doe*,  it  alfo  aft  on  the  particle  < with  the 
- force  2,5,  on  the  particle  d with  the  force  1 >667,  on  the 

particle  e with  the  force  r,te,  on  the  particle / with  the 
force  1,  on  the  particle ^ with  the  force  £,#333,  &e  ? 
ti*  Sir  Ifaac  Newton  (hows  in  the  plained  manner,  that 
this  is  by  no  means  the  cafe  ; for  if  this  were  the  cafe, 
he  makes  it  appear  that  the  fcnfible  phenomena  of  con- 
denfation  would  be  totally  different  from  what  we  ob- 
ferve.  The  force  neccffary  feta  quadruple  con  denta- 
tion would  be  eight  times  greater,  and  for  a nonuple 
eondentation  the  force  mult  be  27  time*  greater.  Two 
fpheres  filled  with  condenfed  air  mult  repel  each  other, 
and  two  fpheres  containing  air  that  is  rarer  than  the 
furrounding  air  mull  aitraft  each  other,  &c.  flee.  All 
this  will  appear  very  clearly,  by  applying  to  air  the  rea- 
foning  which  Sir  Ifaac  Newton  has  employed  in  dedu- 
cing the  fcnfibJe  law  of  mutual  tendency  of  two  fpheres, 
which  confift  of  particles  attrafting  each  other  with 
forces  proportional  to  the  (quart  of  the  diftance  in- 
werfely. 

sty  If  we  could  fuppofe  that  the  particle*  of  air  repelled 
each  other  with  invariable  forces  at  all  diftance*  within 
feme  (mail  and  infenfible  limit,  this  would  produce  a 
compreflibility  and  clafticity  fimilarto  what  we  obferve. 
For  if  we  confider  a row  of  particles,  within  this  limit, 
as  comprefied  by  an  external  force  applied  to  the  two 
extremities,  the  aftkm  of  the  whole  row  on  the  extreme 
points  would  be  proportional  to  the  number  of  particle*, 
•hat  is,  to  their  diftance  inverfely  and  to  there  denfity  : 
and  a number  of  fndt  parcels,  ranged  in  a ftraight  line, 
would  conftitutr  a row  of  any  fenfible  magnitude  ha- 
ving the  fame  hw  of  compreflion.  But  this  law  of 
vtorpufcular  force  it  unlike  every  thing  we  obferve  hi 
feature,  and  to  the  laft  degree  improbable. 


A T I C S.  rrtji 

We  mull  therefore  continue  the  ligiitation  of  thi*  mu-  H«*irht  ot 
tual  repuliion  of  the  particles  of  air,  and  be  contented 
for  the  prefent  with  having  eftablifhed  it  as  an  experi-  ' \ 

mental  fact,  that  the  adjoining  particles  of  air  are  kept  j»3 
aiundcr  by  force*  inverfely  proportional  to  their  dif- 
tances;  or  pe  ilia  pa  it  is  better  to  abide  by  the  fallible 
law,  that  the  den/tty  of  air  is  proportional  to  the  ecmprtjftng 
fo'ce  This  law  is  abundantly  fufficicnt  for  explaining 
all  the  fubordinate  phenomena,  and  for  giving  us  a com- 
plete knowledge  of  the  mechanical  couilitution  of  our 
atmofpbcre. 

And,  iu  the  firft  place,  tills  view  of  the  compieflj-  The  hrj*h: 
bility  of  the  air  inuft  give  os  a very  different  notion  of  of » he  air 
tLe  height  of  the  atmoiphcrc  from  what  wv  Jcducol  on 
a former  occaiion  from  our  experiment*.  It  is  found, cnnfider  nc 
that  when  the  air  is  of  the  temperature  32**  of  Fah-  itnompi  A, 
renheit’i  thermometer,  and  the  mercury  in  the  bardnac-  hiaUty,  &i .. 
ter  ftands  at  30  inches,  it  will  defeend  one-tenth  of  an 
inch  if  we  take  it  to  a place  87  feet  higher.  Therefore, 
it  the  air  were  equally  deufe  and  heavy  throughout,  the 
height  of  the  atmofpbcre  would  be  30X10X87  feet, 
or  j miles  and  100  yards.  But  the  loofe  reasoning 
adduced  on  that  occafion  was  enough  to  ihow  us  that 
it  mull  be  much  higher ; becaufe  every  ftratum  as  we 
afceitd  mud  be  fuccefiively  rarer  as  it  is  Ids  conptf&d 
by  incumbent  weight.  Not  knowing  to  what  degree 
air  expanded  when  the  coroprdfion  was  diraimihed,  we 
could  not  tell  the  fuccdfivc  diminutions  of  dedity  and 
confequeru  augmentation  of  bulk  and  height ; wc  could 
only  lay,  that  fevcral  atmospheric  appearances  indicated 
a much  greater  height.  Clouds  have  been  feen  much 
higher  ; fait  the  phenomenon  of  the  twilight  is  tire  molt 
convincing  pi  oof  of  this.  There  is  no  doubt  that  the 
viability  of  the  (ky  or  air  is  owing  to  its  want  of  per- 
fect tranfparcncy,  each  particle  (whether  of  matter  pure- 
ly acrid  or  heterogeneous)  refle&ing  a little  light. 

Let  b (fig.  54. ) be  the  tail  particle  of  illuminated  air 
which  can  be  feen  iu  the  horizon  by  a fpeftator  at  A. 

This  muff  be  illuminated  by  a ray  .SD  >\  touching  the 
earth’s  furface  at  fume  point  D.  Now  it  is  a known 
faft,  that  the  degree  of  illumination  called  twilight  is 
perceived  when  the  fun  is  l8v  below  the  horizon  of  the 
fpc&ator,  that  is,  when  the  angle  E b S or  ACD  is  18 
degrees ; therefore  l C is  the  iccant  of  9 degree*  (it  is 
lets,  via.  about  degrees,  on  account  of  refraction ) . 

Wc  know  the  earth’s  radius  to  be  abuut  3970  miles  : 
hence  we  conclude  b B to  be  about  45  miles ; nay,  a 
very  fenfiblc  illumination  is  percept ihic  much  farther 
from  the  fun's  plaoc  than  this,  perhaps  twice  as  fire,  and 
the  air  is  futficiently  denfe  for  reflecting  a fallible  light 
at  the  height  of  nearly  200  miles. 

Wc  have  now  fan  that  air  is  prod. giim fly  expansible.  Expo  iment1 
None  of  our  experiments  have  diilmctly  (howu  us  -any  filc* na  li- 
hniit.  But  it  doc*  not  follow  that  it  is  cxpaniiblc  with-*"'! 10  ftie  ^ 
out  end;  nor  i*  thi*  at  all  likely.  It  is  much  more fibJi 
probable  that  there  is  a certain  diftance  of  the  part*  in 
which  they  ao  longer  repel  each  other ; and  this  would 
be  the  diiUiice  at  which  they  would  arrange  themfelves 
if  they  mere  not  heavy.  But  at  the  very  fummit  of  the 
atmdphere  they  will  be  a very  (mall  matter  nearer  to 
each  other,  on  account  of  their  gravitation  to  the  earth. 

'1111  wc  know  preciftly  the  law  of  this  mutual  rapul- 
fion,  we  cannot  Cay  what  is  the  height  of  the  attno- 
fphere. 

But  if  the  air  be  an  dailic  fluid  who  ft  denfity  is  al- 
ways 
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ways  proportional. If  to  the  comprcfling  force,  we  cart 
tell  wha?  is  sts  denfity  at  any  bright  above  the  furface 
of  the  earth  : ar.d  we  can  compare  the  de nitty  fo  calcu- 
lated with  the  denfity  difeovered  by  obfervation : for 
'this  lail  is  mcafured  by  the  height  at  which  it  ftipports 
mere unr  in  the  barometer.  This  is  the  direct  mcafure 
of  the  preffitreof  the  external  air ; and  as  we  knew  the 
law  of  graviration,  we  can  tell  what  would  be  the  pref- 
furc  of  air  having  the  calculated  denfity  in  all  its 
parts. 

Let  :i^  therefore  fuppofe  a prifmatic  cr  cyUodric  co- 
lumn of  air  reaching  to  the  top  of  the  atmofphi-rr. 
Let  this  be  divided  into*Sn  indefinite  number  of  ftrata 
of  very  fmall  and  equal  depths  or  thirknefi;  and  let 
us,  for  greater  fimpliefty,  fuppofe  at  firft  that  a particle 
of  air  is  of  the  fame  weight  at  alt  diflar.crs  from  the 
centre  of  the  earth. 

The  nbfolutc  weight  of  any  one  of  thefe  ftrata  will 
on  thefe  conditions  be  proportional  to  the  number  of 
particles  or  the  gravity  of  air  contained  in  it  ; and  finer 
the  depth  of  each  ftratum  is  the  fame,  this  quantity  of 
air  will  evidently  be  as  the  denfity  of  the  ftratum  : but 
the  denfity  of  any  ftratum  is  as  the  compelling  force; 
that  is,  as  the  preffure  of  tlic  ftrata  above  it  5 that  is, 
as  their  weight ; that  is,  as  their  quantity  of  matter — 
therefore  the  quantity  of  air  in  each  ftratum  is  pro- 
portional to  the  quantity  of  air  above  it ; but  the  quan- 
tity in  each  ftratum  is  the  difference  between  the  co- 
lumn incumbent  on  its  bottom  and  on  its  top:  thefe 
differences  arc  therefore  proportional  to  the  quantities 
of  which  they  are  the  differences,  llut  when  there  is  a 
{erics  of  quantities  which  arc  proportional  to  their  own 
differences,  both  the  quantities  and  their  differences  arc 
in  continual  or  geometrical  progrcllion  : for  let  o,  bf  c, 
be  three  fuch  quantities  that 

b : c=j — b : b — cy  then,  by  altem. 

b : a — b=.e  : b — c and  by  compof. 

6:  a-=c  1 b 

ar.d  a : b — b : c 

therefore  the  denfities  of  thefe  ftrata  dccrcafc  in  a geo- 
metrical progreflion  ; that  is,  when  the  elevations  above 
the  centre  or  furfacc  of  the  earth  increafe,  or  their 
depths  under  the  top  of  the  atmofphere  decreafe,  in  an 
arithmetical  progreflion,  the  denfities  decreafe  in  a geo- 
metrical progrefiion. 

Let  ARQ^ffig.  55.)  reprefent  the  feftion  of  the 
earth  by  a plane  through  its  centre  O,  and  let  m OAM 
be  a vertical  line,  and  AE  perpendicular  to  OA  will  be 
a horizontal  line  through  A,  a point  on  the  earth’s 
furfacc.  Let  AK  be  taken  to  reprefent  the  denfity  of 
the  air  at  A ; and  let  1)H,  parallel  to  AE,  be  taken  to 
AE  as  she  denfity  at  D is  to  the  denfity  at  A : it  is 
evident,  that  if  a logiftic  or  logarithmic  curve  EHNbe 
drawn,  having  AN  for  its  axis,  and  pa  fling  through 
the  points  E and  H,  the  denfity  of  the  air  at  any  other 
point  C,  in  this  vertical  line,  will  be  rcprrfcnted  by  CG, 
the  ordinate  to  the  curve  in  that  point  : for  it  is  the 
property  of  this  curve,  that  if  portions  AB,  AC,  AD, 
of  its  axis  be  taken  in  arithmetical  progreflion,  the  or- 
dinates AE,  BF,  CG,  DH,  will  be  in  geometrical  pro- 
greffion. 

It  is  another  fundamental  property  of  this  curve,  that 
•if  EK  or  HS  touch  the  curve  in  E or  H,  the  fubtan- 
jg'Dt  AK  or  DS  is  a conftaut  quantity. 


And  a thiid  fundamental  property  is,  that  the  in-  1 
finitely  extended  ana  MAEN  is  equal  to  the  reft  angle-' ** 
KAEL  of  the  ordinate  and  fubtanjcnt ; and,  in  like  ^*lcm 
manner,  the  area  MDHN  is  equal  to  SDxDII,  or  "“"^7* 
to  KAxDH  ; coufcqucntly  the  area  lying  beyond  any  11 
ordinate  is  proportional  to  that  ordinate. 

Thefe  geometrical  properties  of  this  curve  are  all  s»l 
analogous  to  the  chief  eircum fiances  in  the  conftitution 
ol  the  atmofphere,  on  the  fuppofition  of  equal  gravity. 

The  am  MCGN  reprefent*  the  whole  quantity  of  ae- 
real  matter  which  is  above  C : for  CG  is  the  denfity 
at  C,  and  CD  is  the  thick  nr  fs  of  the  ftratum  between  C 
and  D ; and  therefore  CGHD  will  be  as  the  quantity 
of  matter  or  air  in  it ; and  in  like  manner  of  all  the 
others,  and  of  their  fums,  or  the  whole  area  MCGN  : 
and  as  each  ordinate  is  proportional  to  the  area  above  . 
it,  fo  each  denfity,  and  the  quantity  of  air  in  each  ftra- 
tum, is  proportional  to  the  quantity  of  air  above  it  : 
and  as  the  whole  area  MAEN  is  equal  to  the  rcftangle 
KAEL,  fo  the  whole  air  of  variable  denfity  above  A 
might  be  contained  in  a column  KA,  if,  inftcad  of  be- 
ing compreffed  by  its  own  weight,  it  were  without 
weight,  and  compreffed  by  an  external  force  equal  to  the 
preffure  of  the  air  at  the  furfacc  of  the  earth.  In 
this  cafe,  it  would  be  of  the  uniform  denfity  AE,  which 
it  has  at  the  furface  of  the  earth,  making  what  wc  have 
repeatedly  called  the  homogeneous  atmofphere. 

Hence  we  derive  this  important  circumftance,  that 
the  height  of  the  homogeneous  atmofphere  is  the  fub- 
tangrnt  of  that  curve  whofc  ordinates  arc  as  the  den- 
fities of  the  air  at  different  heights,  on  the  fuppofition 
of  equal  gravity.  This  curve  may  with  propriety  be 
called  the  atmosphebical  log  aki  rn  mic  : and  as  the 
different  logarit hmict  arc  all  charafterifed  by  their  fub- 
tangents,  it  is  of  importance  to  determine  this  one. 

It  may  be  done  by  comparing  the  denfities  of  mer- 
cury and  air.  For  a column  of  air  of  uniform  denfity, 
reaching  to  the  top  of  the  homogeneous  atmofphere,  is 
in  cquilibrio  with  the  mercury  in  the  barometer.  Now 
it  is  found,  by  the  l* ft  experiments,  that  when  mcr*  * 
cury  and  air  are  of  the  temperature  32*  of  Fahrenheit’* 
thermometer,  and  the  barometer  Hands  at  30  inches,  the 
mercury  is  nearly  10440  times  deafer  than  air.  There- 
fore the  height  of  the  homogeneous  atmofphere  is  10440 
times  30  inches,  or  2610  feet,  or  8700  yards,  or  4330 
fathoms  or  5 miles  wanting  1 00  yards. 

Or  it  may  be  found  by  obfervations  on  the  barome- 
ter. It  is  found,  that  when  the  mercury  and  air  arc 
of  the  above  temperature,  and  the  barometer  on  the 
fca-lhore  (lands  at  30  inches,  if  we  carry  it  to  a place 
H84  feet  higher  it  will  fall  to  29  inches.  Now,  in  all 
logarithmic  curves  having  equal  ordinates,  the  portions 
of  the  axes  intercepted  between  the  conrefponding  pairs 
of  ordinates  arc  proportional  to  the  fubtangents.  And 
the  fubtangeftt*  of  the  curve  belonging  to  our  common 
tables  is  -,4342945,  ar.d  the  difference  of  the  loga- 
rithms of  3 3 and  29  (which  is  the  portion  of  the 
axis  intercepted  between  the  ordinates  30  and  29),  or 
©,c  1 47  2*3,  is  to  0,434  *94  5 as  883  is  to  26058  feet,  or 
8''S6yards,or4343fathom&,or5  mileswanting  1 14  yards. 

This  determination  is  14  yards  lefs  than  the  other,  and 
it  is  uncertain  which  is  the  moil  exaft.  It  is  extremely 
difficult  to  meafurc  the  refpective  denfities  of  mercury 
and  air ; and  in  mcaforing  the  elevation  which  pro- 
8 doce* 
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Height  rf  duces  a fall  of  oa«  inch  in  the  barometer,  an  error  of 
th<  Aim**  ^ cf  an  inch  would  produce  all  the  difference.  We 
t prefer  the  laft,  a*  depending  on  fewer  circumilanccs. 

But  aTl  this  inveftigation  proceeds  on  the  fuppofition 
of  equal  gravity,  whereas  we  know  that  the  weight  of 
a particle  of  air  decreafca  as  the  fquarc  of  it*  di dance 
from  the  centre  of  the  earth  iucreafes.  In  order,  their* 
fore,  that  a fuperior  Aratum  may  produce  an  equal  pref- 
fure  at  the  furfacc  of  the  earth,  it  mud  be  denfer,  bc- 
caufe  a particle  of  it  gravitates  iefs.  The  denfity, 
therefore,  at  equal  elevations  muti  1 c greater  than  oo 
the  fuppofition  of  equal  gravity,  at  . the  law  of  dimi- 
nution of  drnfity  muA  be  different. 

Make  OD  : OAsOA  : Or/; 

OC : OA=OA r O ; 

OB  : OAssOA  : O*.  See ; 
fo  that  O./,  Or,  03,  OA,  may  be  reciprocal*  to  OD, 
OC,  OB,  OA;  and  through  the  points  A,  t , </,  draw 

the  perpendiculars  AE,  bg\  *g,  dhy  making  them  pro* 
portional  to  the  deiUities  in  A,  B,  C,  1)  : and  let  us 
luppofe  CD  to  be  exceedingly  Unail,  fu  that  the  den* 
lily  may  be  fuppofed  uniform  through  tlie  whole  llru- 
lum.  Thus  we  have 

ODxOi— OA*,  rrOCxOc 
Or  : 0</=0D  : OC  | 

Or  : 0^—0  /=OD  : OD— OC, 

O;  : r^OD  : DC; 
a : CD^O.  ; OD ; 

or,  becanfe  OC  and  OD  arc  ultimately  in  the  ratio  of 
equality,  we  hart 

cJ:  CD— Or  : OC=  OA1  s OC1, 

OA*  OA1 

and  c t/'CDx-Q^r,  and  cdXeg—  CD  XrjX  q^i  ; 

but  CD  X c jX  is  as  the  preffure  at  C aiifing  from 

the  abfolutc  weight  of  the  Aratum  CD.  For  this 
weight  is  as  tlw  bulk,  as  the  drnfity,  and  as  the  gra- 
nt at  ion  of  each  particle  jointly.  Now  CD  ex  pref  firs 

the  bulk,  eg  the  denfity,  and  q£7  the  gravitation  of 

each  particle.  Therefore,  e dXcg  i*  ss  the  prrfTurc  on 
C unfitly  from  the  weight  of  the  fhatUitl  DC ; but 
cdXeg  « evidently  the  dement  of  the  currflineal  area 
A*n»E,  formed  by  the  corvfe  E/fA«  and  the  ordinates 
AE,  bj\  ff,  dhy  fit.  *»/».  Therefore  tire  fum  of  all  the 
dements,  fueh  as  cdhg,  that  is,  the  area  cm* ig  below 
f/,  will  be  as  the  whole  preffure  on  C,  arifing  from  the 
gravitation  of  all  the  air  above  it ; but,  by  the  rature 
of  air,  this  whole  pnflTure  is  as  the  denfity  which  it 
produce*,  that  is,  hb  eg.  Tlierefore  the  curve  Ej*h  is 
«f  fuch  a nature  that  the  area  lying  below  or  beyond 
anv  ordinate  t g is  proportional  to  that  ordinate.  This 
is  the  prop:rty  of  the  logarithmic  curve,  and  E^o  is  a 
logarithmic  curve. 

But  Anther,  this  curve  rs  the  fame  with  F.GN,  For 
let  B contitiually  approach  to  A,  and  ultimately  coin- 
cide with  it.  It  is  evident  that  the  ultimate  ratio  of 
BA  to  A*,  and  of  B F to  3/',  is  that  of  equality ; and  if 
EFK,  E/f,  be  drawn,  they  will  contain  equal  angle* 
with  the  ordinate  AE,  and  will  cut  off*  efpial  fnhtan- 
gents  AK,  A#.  The  curves  EGN,  E^«  arc  therefore 
the  fame,  but  in  oppofite  pofition*. 

l.aftlv,  if  OA,  CM,  O',  O </,  See.  he  taken  in  arith- 
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OC,  OD,  5ce.  will  be  in  hannouical  progreftion  more**  Height  *»f 
fiag,  as  is  well  known  : but,  from  the  nature  of  the  th5  A,JW>, 
logarithmic  curve,  when  OA,  03,  Of,  Od%  &c.  are  iu  **-  cr<*  -« 
arithmetical  progreftion,  the  ordinates  AE,  3/,  eg,  dh% 
icc.  arc  in  geometrical  progreftion.  Tlierefore  when 
OA,  OB,  OC,  OD.  &c.  arc  ill  harmonical  progTcffion, 
the  drnfiries  of  the  air  at  A,  B,  C,  D,  ficc.  arc  in  geo- 
metrical progreftiou  ; and  thus  may  the  denfity  of  the 
air  at  all  elevations  be  difeovered.  Thus  to  find  the 
denfity  of  the  air  at  K the  top  of  the  homogeneous  at- 
mofphcre,  make  OK  : OA-OA  : OL,  and  draw  the 
ordinate  I.T,  LT  K the  denfity  at  K. 

The  ceJtbrated  Dr  Halley  was  the  f rft  who  obferved 
the  relation  between  the  denfity  of  the  air  and  the  or- 
dinates of  the  logarithmic  curve,  or  common  logs* 
rithms.  This  he  did  on  the  fuppofition  of  equal  gra- 
vity ; and  hi»  difeovery  is  ackaou  lodged  by  dir  Ifaac. 

Newt  on  in  Prim  ip.  ii.  prr.p.  tz./cbol.  H alley’ll  differ- 
tation  oa  the  fubjett  is  ia  nMSj  of  the  Phil.  TranC 
Newton,  with  his  ufual  fagacitv,  extended  the  lame  rcli- 
lion  to  the  true  ilatc  of  the  cafe,  wheat  gravity  is  as 
the  fquarc  of  the  diftancc  inverfely ; and  mowed  tiiat 
when  tlie  diftanccs  from  the  earth’s  centre  are  in  bar* 
wonic  progreftion,  the  densities  arc  in  geometric  pro- 
go.  fllon.  He  ihuws  indeed,  in  general,  what  progreftion 
of  tlie  diilancc,  on  any  fuppoiition  of  gravity,  will 
product-  a geometrical  progreftion  of  the  dcnfilict,  lb 
as  to  obtaiu  a fet  of  lints  OA,  03,  Or,  O </,  fitc.  which 
will  be  logarithms  of  the  dcnlitic*.  The  fubject  was 
afterwards  treated  in  a more  familiar  manner  by  Cotes 
in  his  Ifydro/i.  LxQ.  and  in  his  Hdrmonia  Menfurarum  { 
alio  by  Dr  Brooke  Taylor,  Meth.  Increment ; Wolf  in  his 
Acntmdrii ; Herman  in  his  Phoronamta  ; Sic.  & c.  and 
lately  by  Horflcy,  Phil.  Trank  tom.  ixiv. 

An  important  corollary  is  dcducible  from  thefepria— p,e  jJ  ^ 
ciples,  via.  that  the  air  has  a finite  deufity  at  an  iti-a finite 
finite  dift ance  from  the  centre  of  tlie  earth,  namely, <hnGty  at 
fuch  as  will  be  repTcfeuted  by  the  ordinate  OP  drawn*0  n^te 
through  the  centre.  It  may  be  objected  to  this  con- fic 
elution,  that  it  would  infer  an  infinity  of  matter  in  the  rcnire  • f 
univerfe,  and  that  it  ia  inconMcnt  with  the  phenomc-  the  cautA. 
na  of  the  planetary  motions,  which  appear  to  be  per- 
formed in  a fpace  void  of  all  refinance,  and  therefore 
of  all  matter.  But  tilts  fluid  muft  be  fo  rare  at  great 
diftanccs, that  the  rciiiUi.ee  will  l»c  infcu1iblc,cveu  though 
the  retardation  occaiioned  by  it  has  been  accumulated 
for  ages.  Even  at  the  very  moderate  diftancc  of  500 
miles,  the  rarity  is  fo  great  that  a cubic  inch  of  com- 
mon air  expanded  to  that  degree  would  occupy  a fphcrc 
equal  to  the  orbit  of  Saturn ; and  the  whole  retardation 
which  this  planet  would  luftaiu  after  fomc  millions  of 
years  would  not  exceed  what  would  be  occafioncd  by 
its  meeting  one  bit  of  matter  of  half  a grain  weight. 

This  being  the  cafe,  it  is  not  unrcafonable  to  fuppofe 
the  viliblc  univerfe  occupied  by  air,  which,  by  its  gra- 
vitation, will  accumulate  itfelf  round  every  body  in  it, 
in  a proportion  de)>cnding  on  their  quantities  of  matter, 
the  larger  bodies  attracting  more  of  it  than  the  furaller 
ones,  aud  thus  forming  an  atmofphere  about  each.  And 
many  appearances  warrant  this  fuppofition.  Jupiter, 

Mar*,  Saturn,  and  Venus,  are  evidently  furrounded  by 
atmofphcres.  The  conftitution  of  thefe  atmofphercs 
may  differ  exceedingly  from  other  caufcs.  If  the  pla- 
net has  nothing  on  O*  iurfacc  which  can  be  diiTolvcd 
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by  the  air  or  voTatififed  by  heat,  the  atmofphere  will 
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A’nio* 

w/tilTuhcr^  continually  clear  and  tranfparcnt,  like  that  of  the 
k'Uncu,  moon* 

A<.  Mart  has  an  atmofphere  which  appears  precifely  like 
* our  own,  carrying  clouds,  or  depefiting  fnows  : for 

v.  i .1  . •»_  fir.  .1?  ir. 


M*n, 


Of  Jop-ier/ 


The  »tmo-  w^en»  obliquity  of  his  axis  to  the  plane  of  hia 

iphert  ft  ec^Pt,c»  his  north  pole  toward*  the  fun,  it  is 

obfenred  to  be  occupied  by  a broad  white  fpot.  As 
the  dimmer  of  that  region  advances,  this  fpot  gradually 
waftes,  and  fometime*  vanishes,  and  then  the  fouth  pole 
comes  in  fight,  furrounded  in  like  manner  with  a white 
fpot,  which  undergoes  fimilar  changes.  This  is  pre- 
cifcly  the  appearance  which  the  fnowy  circumpolar  re- 
gions of  this  earth  will  exhibit  to  an  aftronomcr  on 
Mars.  It  may  not,  however,  be  draw  that  we  fee  ; 
thick  clouds  will  have  the  fame  appearances. 

The  atmofphere  of  the  planet  JupiteT  is  alfo  very 
fimilar  to  our  own.  It  is  diversified  by  {freaks  or  belts 
parallel  to  his  equator,  which  frequently  change  their 
appearance  and  dimensions,  in  the  fame  manner  as  thofe 
tracks  of  fimilar  fky  which  belong  to  different  regions 
of  this  globe.  There  is  a certain  kind  of  weather  that 
more  properly  belong*  to  a particular  climate  than  to 
any  other.  This  is  nothing  but  a certain  general  (late 
of  the  atmofphere  which  is  prevalent  there,  though 
with  confidcrable  variations.  This  mull  appear  to  a 
fpc&ator  in  the  moon  like  a fVrrak  fprrad  over  that 
climate,  dillinguifhing  it  from  other*.  But  the  moil 
remarkable  fimilarity  is  in  the  motion  of  the  clouds  on 
Jupiter.  They  have  plainly  a motion  from  eail  to  weft 
relative  to  the  body  of  the  planet  : for  there  is  a re- 
markable fpot  on  the  furfacc  of  the  planet,  which  is 
obferved  to  turn  round  the  axis  in  9I1.  51'  16'  ; ar.d 
there  frequently  appear  wamble  and  pcrifhing  fpots  in 
the  belts,  which  fometime*  lafl  for  fcveral  revolutions. 
Thcfc  are  obferved  to  circulate  in  9.  55.  05.  Thefe 
numbers  are  the  refults  of  a long  feriea  of  obfervations 
by  Dr  Hcrfchcl.  This  plainly  indicates  a general  cur- 
rent of  the  clouds  wed  ward,  prccifcly  fimilar  to  what 
a fpe&ator  in  the  moon  mull  oblerve  in  our  atmofphere 
arifing  from  the  trade* winds.  Mr  Schroctcr  ha*  made 
•he  atmofphere  of  Jupiter  a ftudy  for  many  years ; and 
deduce*  from  his  obfervations  that  the  motion  of  the  va- 
riable fpots  is  fubjeffc  to  gnat  variations,  but  is  always 
from  cafl  to  weft.  Thi<  indicates  variable  winds. 

The  atmofphere  of  Venus  appears  alfo  to  be  like 
ours,  loaded  with  vapours,  and  in  a ftatc  of  continual 
change  of  abforption  and  precipitation.  About  the 
middle  of  la.fl  century  the  furfacc  of  Venus  was  pretty 
diitindly  feen  for  many  years  chequered  with  irregular 
fpot*,  which  are  deferibed  by  Campani,  Bianchini,  and 
Other  aftrnnomers  in  the  fouth  of  Europe,  and  alfo  by 
Cafljni  at  Paris,  and  Hooke  and  Townle-y  in  England. 
But  the  fpots  became  gradually  more  faint  and  indi- 
ftin£l ; and,  for  near  a century,  have  difappeared.  The 
whole  furface  appears  now  of  one  uniform  brilliant 
white.  The  atmofphere  i*  probably  filled  with  a reflect- 
ing vapour,  thinly  diffufed  through  it,  like  water  faint- 
ly  tinged  with  milk.  A great  depth  of  this  mult  ap- 
pear a*  white  as  a fzual)  depth  of  milk  itfelf ; and  it 
appears  to  be  of  a very  great  depth,  and  to  be  refrac- 
tive like  our  air.  For  Dr  Hcrfchcl  has  obferved,  by 
the  help  of  his  fine  tekfeopes,  that  the  illuminated 
part  of  Venus  is  confiderably  more  than  a hcmifpherc, 
-«nd  that  the  light  dies  gradually  away  to  the  bounding 
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margin.  Tins  ts  the  very  appearance  that  the  earth  Aura, 
would  make  if  furnifhed  with  fuch  an  atmofphere.  The 
boundary  of  illumination  would  have  a penumbra  reach-  pu„et^ 
ing  about  nine  degree**  beyond  it.  If  this  be  the  con-  Ac. 
ftitution  of  the  atmofphere  of  Venus,  (he  may  be  inha-  - v ,wm* 
bited  by  beings  like  ourfelves.  They  would  not  be 
dazzled  by  the  intolerable  fplendor  of  a fun  four  times 
as  big  and  as  bright,  and  fixtecn  time*  more  glaring, 
than  ours;  for  they  would  feldom  or  never  fee  him,  but 
inftead  of  him  an  uniformly  bright  and  white  fley.  They 
would  probably  never  fee  a ftar  or  planet,  unlefs  the 
dog-ftar  and  Mercury  ; and  perhaps  the  earth  might 
pierce  through  the  bright  haze  which  furrounds  their 
planet.  For  the  fame  rcafon  the  inhabitants  would  not 
perhaps  be  incommoded  by  the  fun’s  heat.  It  is  in- 
deed a very  qucftionablc  thing,  whether  the  fun  would 
caufe  any  heat,  even  here,  if  it  were  not  for  the  che- 
mical action  of  his  rays  on  our  air.  This  is  rendered 
not  improbable  by  the  intenfe  cold  felt  on  the  top*  of 
the  higheft  mountains,  in  the  deareft  air,  and  even  un- 
der a vertical  fun  in  the  torrid  zone. 

The  atmofphere  of  comets  feems  of  a nature  totally  And  of  cw. 
different.  This  feems  to  be  of  inconceivable  rarity, meu* 
even  when  it  reflects  a very  fcnfible  light.  The  tail  is 
always  turned  nearly  away  from  the  fun.  It  is  thought 
that  this  is  by  the  impulfe  of  the  folar  ray*.  If  this 
be  the  cafe,  we  think  it  might  be  difeovered  by  the 
aberration  and  the  refra&ion  of  the  light  by  which  we 
fee  the  tail : for  this  light  muft  come  to  our  eye  with 
a much  fmallcr  velocity  than  the  fun’s  light,  if  it  be 
reflected  by  repulfivc  or  claftic  forces,  which  there  is 
every  rcafon  in  the  world  to  believe  ; and  therefore  the 
velocity  of  the  rtfle&ed  light  will  be  diminifhed  by  all  the 
velocity  communicated  to  the  reflc&ing  particles.  This  is 
alrroft  inconceivably  great.  The  comet  of  1 680  went  half 
round  the  fun  in  ten  hours,  and  had  a tail  at  leaft  a 
hundred  millions  of  miles  long,  which  turned  round  at 
the  fame  time,  keeping  nearly  in  the  diredion  oppofite 
to  the  fun.  The  velocity  neceffary  for  this  it  prodi- 
gious, approaching  to  that  of  light.  And  perhaps  the 
tail  extends  much  farther  than  wc  fee  it,  but  is  vi- 
able only  as  far  as  the  velocity  with  which  its  particles 
recede  from  the  fun  it  lefa  than  a certain  quantity, 
namely,  what  would  leave  a fufficient  velocity  for  the 
reflected  light  to  enable  it  to  affc£t  our  eye*.  And  it 
may  he  demonilrated,  that  although  the  real  form  of 
the  vifible  tail  is  concave  on  the  anterior  fide  to  which 
the  comet  is  moving,  it  may  appear  convex  on  that 
fide,  in  confcquence  of  the  very  great  aberration  of  the 
light  by  which  the  remote  part*  are  fccn.  All  thi* 
maybe  difeovered  by  properly  contrived  obfervat  ion*  ; 
and  the  conjctlure  merits  attention.  But  of  this  di- 
greflion  there  is  enough';  and  we  return  to  our  fubjed, 
the  conflitution  of  our  air.  *39 

We  have  drawn  how  to  determine  a priori  the  denfity  Tbe  bare- 
of  the  air  at  different  elevations  above  the  furfacc  of  the 
earth.  But  the  dcnfitics  may  be  difeovered  in  all  accef-  heights* 
fiblc  elevations  by  experiments ; namely,  by  obferving 
the  heights  of  the  mercury  in  the  barometer.  This  is  a 
dirccl  meafure  uf  the  preflurc  of  the  incumbent  atmo- 
fpliere ; and  this  is  proportional  to  the  denfity  which  it 
produces. 

Therefore,  by  mean*  of  the  relation  fubfifting  between  24c 
the  dcnfitics  and  the  elevations,  we  can  difeover  the  ele- 
vations by  obfcrvationi  made  on  the  dcnfitics  by  means 
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B*u  B.atr.Q(  iht  barometer  ; and  thus  we  may  meafure  elevations 
*L_r"  v by  meant  of  the  barometer;  and,  with  very  Little 
trouble,  take  the  level  of  any  exicniive  track  of  country. 
Of  this  we  have  an  illuKrious  example  in  the  fection 
which  the  Abbe  Cliappe  D’ Autcroche  has  givcu  of  the 
whole  country  between  BreJt  and  Ekaterincnburgh  in 
Siberia,  This  is  a fuhjeit  which  defervea  a minute  con- 
fidcrat  ion : wc  ihall  therefore  prefent  it  under  a very 
Ample  and  familiar  form;  and  trace  the  method  through 
its  various  Heps  of  improvement  byDc  Luc,  Roy,Shuck- 
bourgh,  &c. 

Wc  have  already  obferved  oftener  than  once,  that  if 
the  mercury'  in  the  barometer  tlamU  at  30  inches,  and  if 
the  air  stnd  mercury  be  of  the  temperature  3a1*  in  Fah- 
renheit^ tiiermomctcr,  a column  of  air  87  feet  thick 
has  the  fame  weight  with  a column  of  mercury  of  an 
inch  thick.  Therefore,  if  we  carry  the  barometer  to  a 
higher  place,  fo  that  the  mercury  links  to  29.9*  wc  have 
afeended  87  feet.  Now,  fuppofe  we  carry  it  llill  higher, 
and  that  the  mercury  Hands  at,  29.8  ; it  is  required  to 
know  what  height  wc  have  now  got  to  t Wc  have  evi- 
dently afeended  through  another  llratum  of  equal  weight 
with  the  former  f hut  it  mult  be  of  greater  thicknefs, 
becaufe  the  air  in  it  is  rarer,  being  lefs  coopit&i  We 
may  call  the  denfity  of  the  firil  llratum  300,  mcafuring 
the  denfity  by  the  number  of  tenths  of  an  inch  of  mercu- 
ry which  its  cbdlicity. proportional  to  its  denfity  enables 
it  to  fupport.  For  the  lame  rcafon,  the  denfity  of  the 
fccond  llratum  mull  be  299:  but  when  the  weights  are 
equal,  the  bulks  arc  inverfely  as  the  denfities  ; and  when 
the  bafes  of  the  llrata  arc  equal,  the  bulks  are  as  the 
thicknefles.  Therefore,  to  obtain  the  thicknefs  of  this 
fccoiuTftratum,  fay  299:300=87:87,29;  and  this  fourth 
term  is  the  thicknefs  of  the  fccond  llratum,  and  we  have 
afeended  in  all  1 74,29  feet.  In  like  manner  we  may  rife 
till  the  barometer  (bows  the  dcnlity  to  be  298:  thru  fay, 
298:30  = 87:87,584  for  the  thicknefs, of  the  third 
11  rut  u»n,  and  261,875  or  261^  for  the  whole  afeent ; 
and  we  may  proceed  in  the  fame  way  for  any  num- 
ber of  mercurial  heights,  and  make  a table  of  the  corre- 
1 ponding  elements  as  follows  : where  the  firil  column  is 
the  height  of  die  mercury  in  the  barometer,  the  fccond 
column  is  the  thicknefs  of  the  Itratum,  or  the  elevation 
above  the  preceding  llation  ; and  the  third  column  is 
the  whole  elevation  above  the  hrit  llation. 


»«. 

Strat. 

Elr». 

J3 

00*000 

00,000 

-29,1? 

87,000 

87,000 

19,8 

87,191 

•74.291 

29.7 

87,584 

261,877 

ay, 6 

87,879 

349-7  54 

39.5 

88,176 

' 437, 933 

59>4 

88,-173 

526,405 

29>3 

88,776 

615,181 

*9,1 

89,079 

704,260 

19,1 

89,(84 

793,644 

29 

89,691 

883,333 
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Ration  the  tr.rrcurial  height  was  29,8,  and  that  at  the  Taking 
upper  Ration  it  was  29,1.  hei*ht"‘  , 

29,1  79*^44 

29*8  174,291 

619,35 1 = Elevation. 

We  may  do  the  fame  thing  with  tolerable  accuracy 
widiout  the  table,  by  taking  the  medium  m of  the  mer- 
curial heights,  and  their  difference  d in  tenths  of  an  inch ; 
and  then  lay,  as  m to  300,  fo  is  87 d to  the  height  requi- 
300X87^  26 1 co  d 

Thus, 


red  h : or  h—~ 
foregoing  example,  m is  294,5,  and  d is  =7 


the 
and  there- 


7X26100 


=620,4,  differing  only  one  foot  front 


fore  If : — _ 

294,5 

the  former  value. 

Either  of  thefe  methods  is  fuflicicntly  accurate  for 
moll  purpofes,  and  even  in  very  great  elevations  will 
not  produce  any  error  of  confequencc : the  whole  error 
of  the  elevation  883  feet  4 inches,  which  is  the  extent  of 
the  above  tahle,  is  only  j of  an  inch. 

But  we  need  nut  confine  ouifclves  to  methods  of  ap. 
proximation,  when  we  have  an  accurate  and  fctcntilic 
method  that  is  equally  cafy.  We  have  feen  that,  upon 
the  fuppofition  of  equal  gravity,  the  denfities  of  the  air 
are  as  the  ordinates  of  a logaridimic  curve,  having  the 
line  of  elevations  for  its  axis.  We  have  alfo  feen  that, 
in  the  true  theory  of  gravity,  if  the  diflances  from  the 
centre  of  the  earth  incrcafe  in  a harmonic  progreflion,  the 
logarithm  of  the  denfities  will  dec reafe  in  an  arithmeti- 
cal progreflion  ; but  if  the  gmtcil  deration  above  the 
furface  be  but  a few  miles,  this  harmonic  progreflion 
will  hardly  diflci  from  an  arithmetical  one.  Thus,  if 
At,  Ac,  Ad,  are  1,  2,  and  3 miles,  we  fhall  find  that 
the  correfpondiiig  elevations  AB,  AC,  AD  are  fenfibly 
in  arithmetical  progreflion  alfo : for  the  earth’s  radius 
AC  is  nearly  4000  miles.  Hence  it  plainly  follows, 


that  BC — AB  is 
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of  an  inch ; a quantity  quite  infignificant. 


of  a mile, 


We 


Having  done  this,  we  can  now  meafure  any  deration 
within  the  limits  of  our  table,  in  this  manner. 

Obfcrve  the  barometer  at  the  lower  and  at  the  upper 
Aations,  and  write  down  the  corrcfponding  elevations. 
SubtraA  the  one  from  the  other,  and  the  remainder  is 
the  height  required.  Thus  fuppofe  that  at  the  lower 


may  therefore  affirm  without  hefnation,  that  in  all  ac- 
ccffiblc  places,  the  elevations  incrcafe  in  an  arithmetical 
progreflion,  while  the  denfities  decrcafe  in  a geometrical 
progreflion.  Therefore  the  ordinates  are  proportional 
to  the  numbers  which  arc  taken  to  medfurc  the  denfities, 
and  the  portions  of  the  axis  are  proportional  to  the  lo- 
garithms of  thefe  numbers.  It  follows,  therefore,  that 
we  may  take  fuch  a fcalc  for  mcafuring  the  denfities 
that  the  logarithm*  of  the  numbers  of  this  tcale  Audi  be 
the  very  portions  of  the  axis  ; that  ii,  of  the  vertical  line 
in  feet,  yards,  fathoms,  or  what  meafure  wc  pie  ate  : and 
wc  may,  on  the  other  hand,  choofe  fuch  a fcalc  for  nv-a- 
furing  our  elevations,  that  the  logarithms  of  our  fcalc  of 
denfities  (hall  be  pails  of  this  fcalc  of  elevations ; and  we 
may  find  either  of  thefe  fculcs  fcicntifkally.  For  it  is  a 
known  property  of  the  logarithmic  curve*,  that  when  the 
ordinates  are  the  fame,  the  intercepted  portions  of  the 
abfc id*-  are  proportional  to  their  fubtangents.  Now  we 
know  the  luhtangent  of  the  atmofpherical  logarithmic  : 
it  is  the  height  of  the  homogeneous  atmosphere  in  any 
meafure  wc  pi  cafe,  fuppofe  fathoms:  we  find  this  height 
by  comparing  the  gravities  of  air  and  mercury,  when 
2 * * both 
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Barometer  both  are  of  fame  determined  drnftty.  Thu*,  in  the 
*tl  F temperature  of  ja*  of  Fahrenheit's  thermometer,  when 
the  barometer  Hands  at  30  inches,  it  is  known  (by  many 
experiments)  that  mercury  is  10423,068  times  heavier 
than  air ; therefore  the  height  of  the  balancing  column 
of  homogeneous  air  will  be  10423,068  times  20  inches; 
that  is,  4342,945  Englifh  fathoms.  Again,  it  is  known 
that  the  iubtangent  of  our  common  logarithmic  tables, 
where  I is  the  logarithm  of  the  number  10,  is  0,4 :4294  s. 
Therefore  the  number  0,4342945  is  to  the  difference 
D of  the  logarithms  of  any  two  barometric  heights  as 
4342,945  fathoms  are  to  the  fathoms  F contained  in 
ihc  portion  of  the  axis  of  the  atmofpbencal  logarith- 
mic, which  is  intercepted  between  the  ordinates  equal 
to  tiieie  barometrical  heights;  or  that  0,434204,  : D 
=4342.945  : F».  c*4342*945  •*  434 -D  : F ; 

but  0,4342945  ii  the  teu-thoufandth  part  or  4:42,945, 
Had  therefore  D iallic  ten-thoufandth  part  of  F. 

«44  And  thus  it  happens,  by  mere  chaucc,  that  the  loga- 
rithms of  the  dealt  tie*,  meafored  by  tire  inches  of  mer- 
cury which  their  eliUlicity  fupportis  in  tlie  barometer, 
are  jail  the  tcn-thoufandtU  part  of  the  fathoms  con- 
tained in  the  correfpouding  portions  of  the  axis  of  the 
atmofpherical  logarithmic.  Therefore,  if  we  multiply 
our  common  logarithms  by  1 000c,  they  will  exprcfatlie 
fathoms  of  the  axis  of  the  atmofpherical  logarithmic ; no- 
thing is  more  eafily  done.  Our  logarithms  contain  what 
is  called  the  index  or  chara&eriilic,  which  is  an  integer 
and  a number  of  decimal  places.  Let  ua  iuli  remove 
the  integer-place  four  figures  to  the  right  laud : thus 
the  logarithm  of  60  is  1.7781513,  which  is  one  integer 

and  Multiply  this  by  10, coo,  aud  wc  ob- 

1 oooocoo  f 4 * r 

tain  -SJ-  V 17781,513,  or  17781 

toot  *•  0 »ooo* 

s*5  The  praAical  application  of  all  this  rrafoning  is  ob- 
vious and  cafy  : obl'crvc  the  heights  of  the  mercury  in 
the  barometer  at  the  upper  and  lower  Hat  ions  io  inches 
and  decimals;  take  the  logarithms  of  theft,  and  fub- 
tra&  the  one  from  the  other : the  difference  between 
them  (accounting  the  four  t.rft  decimal  figures  as  inte- 
ger*) is  the  difference  of  elevation  of  fathoms. 

Exam  fit. 


Merc.  Height  at  the  lower  Hatton  29,8 
upper  llation  29,1 


I.4742163 

*•4638930 


Diff.  of  Log.  Xicooo  0.0103,233 

or  .103  fathoms  and  of  a fathom,  which  is  619,592 

feet,  or  6 1 9 feet  4^  inches ; differing  from  the  approxi- 
mated value  formerly  found  about  \ an  inch. 

Such  is  the  genrval  nature  of  the  barometric  m e afore - 
meat  of  height*  firtt  fuggciUd  by  Dr  Halley;  and  it  has 
meaft-r  ng  been  verified  by  numberkrfs  comparisons  of  the  heights 
height*  ^ calculated  in  this  way  with  the  fame  height  meafored 
geometrically.  It  was  indred  in  this  way  that  the  pre- 
ale  fpecific  gravity  of  air  and  mercury  was  muff  accu- 
rately determined  ; namely,  by  obferving,  that  when  the 
temperature  of  air  and  mercury  was  32,  the  difference 
of  the  logarithms  of  the  mercurial  height*  were  prccife- 
1 )•  the  fathoms  of  elevation.  But  it  requires  many  cor- 
wxiicns  to  adjuff  this  method  to  the  urcumlUncca.  of 
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the  cafe;  and  it  was  not  till  very  lately  that  it  has  been  Tsfcbg 
fb  far  adjuffed  to  them  as  to  become  ufefuL  Wc  are  ***1^*'  f 
chiefly  indebted  to  Mr  de  Luc  for  the  improvements.  ' * 

The  great  elevations  in  Switzerland  enabled  him  to 
make  an  imreenfc  number  of  obfrrvations,  in  almoft 
every  variety  of  circumftanccs.  Sir  George  Shuckbourgh 
alfo  made  a great  number  with  moft  accurate  inllruments 
in  much  greater  elevations,  in  the  fame  country  ; and  he 
made  many  chamber  experiments  for  determining  the 
law's  of  variation  in  the  fubordinate  cireumftauce*.  Gene- 
ral Roy  alfo  made  many  to  the  fame  purpofe.  And  to 
thefe  two  gentlemen  we  are  chiefly  obliged  for  the 
corre£rions  which  are  now  generally  adopted.  *«y 

It  is  eafy  to  perceive  that  the  method,  aa  already 
exprcflrd,  cannot  apply  to  every  cafe  ; it  depends  on?" 
the  fpecinc  gravity  of  air  and  mercury,  combined  *ith 
the  foppofition  that  this  is  affc&ed  only  a cfuutgt  tfuA  uxs- 
pxtjbrr.  But  fiuce  all  bodies  are  expanded  by  heat,  tury. 
and  as  there  is  no  reafon  to  fuppofe  that  they  are  equal- 
ly expanded  by  it,  it  follow*  that  a change  of  temperature 
will  change  the  relative  gravity  of  mercury  and  air, 
even  although  both  fuffer  the  fame  change  of  tempera- 
ture : and  face  the  air  may  be  warmed  or  cooled 
when  the  mercury  is  not,  or  may  change  its  tempera- 
ture independent  of  it,  we  may  expert  Mill  greater  v*» 
nations  of  fpecific  gravity. 

The  general  effect  of  an  augmentation  of  the  fpecific 
gravity  of  the  mercury  mu#  be  to  increase  the  uibtan- 
gent  of  the  atmofphcrical  logarithmic;  in  which  cafe  the 
logarithms  of  the  denlitics,  as  meafured  by  incites  of 
mercury,  will  exprefs  measures  that  :tre  greater  than  fa- 
thoms in  the  fame  proportion  that  the  fabtangmt  is  m- 
creafed  ; or,  whin  the  air  is  more  expanded  than  the 
mercury,  it  wi#  require  a greater  height  of  homogene- 
ous atmofpherc  to  balance  30  incites  of  mercury,  and  a 
given  fall  of  mercury  will  then  corrvfpood  to  a thicker 
nratutn  of  air. 

In  order,  therefore,  to  perfect  this  mctlrod,  we  muff 
learn  hy  experiment  how  much  mercury  expands  by  an 
iocrcafe  of  temperature  ; we  muff  alfo  learn  how  much 
the  air  expands  by  the  fame,  or  any  change  of  tempera- 
ture; and  how  much  itselafficity  is  affefted  by  it.  Both 
thefe  circmn  fiances  muff  be  confidered  in  the  cafe  of 
air ; for  it  might  happen  that  the  elaff icity  of  the  air  is 
not  fo  much  affe&ed  hy  heat  as  its  bulk  is. 

It  will,  therefore,  be  proper  to  ffatc  in  this  place  the 
experiments  which  have  been  made  for  aieertaininj 
thefe  two  rxpanftons. 

The  moll  accurate,  and  the  beft  adapted  experiments  q 
for  afeertainiug  tlie  expanfam  of  mercury,  arc  thofe  ofRoy*«<i- 
General  Roy,  publiffied  in  tlie  67th  volume  of  tlie  pstimen* 
Philofophical  Tranfaclioiuu  He  expofed  30  inches  of 
mercury,  actually  fopported  hy  the  atmofpherc  in  a ha-^^^j. 
rometcr,  in  a nice  apparatus,  by  which  it  could  be  made 
of  one  uniform  temperature  through  its  whole  length  ; 
and  lie  noted  the  expanfion  of  it  in  decimals  of  an  inch. 

Thefc  are  contained  in  the  following  table ; where  the 
fi rll  column  exprefles  tlie  temperature  by  Fahrenheit’s 
thermometer,  the  fecund  column  exprtffes  the  bulk  of 
the  mercury,  and  the  third  column  the  expanfion  of  an 
inch  of  mercury  for  an  in ct cafe  of  one  degree  in  the  ad- 
joining temperatures. 
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211° 

3**  "7 

0,0002763 

202 

jc.,888 

0*0000787 

i,j 

3°t4^5* 

0*0000810 

l82 

30*4^9 

0,0000833 

• 71 

3°*4'59 

0,0000857 

162 

3°.39*» 

0,0000880 

30.3638 

0,0000903 

141 

3*.3367 

0,0000923 

3O»309a 

0,0000943 

122 

30.2807 

0,0000963 

112 

30.2518 

0/2000983 

102 

30,2  223 

0*0001003 

9' 

30,19*2 

0,0001023 

Si 

30,161  i 

0,0001043 

7* 

30,1302 

0, 200 1063 

62 

30,0984 

0,0001077 

S> 

30,0661 

0*0001093 

4* 

c,oooi 1 to 

3* 

30,0000 

c,ooo«  127 

22 

29,9662 

0,0001143 

12 

29,9319 

0,000 1 • 60 

2 

0 

29,8971 

29,8901 

0,0000177 

This  table  gives  rife  to  fome  reflections.  The  fcale 
of  the  thermometer  is  conlkruCted  on  the  fuppofition 
that  the  fucceflivc  degree#  of  heat  arc  mrafured  by 
equal  increment#  of  bulk  in  the  mercury  of  the  ther- 
mometer. How  comes  it,  therefore,  that  this  is  not  ac- 
companied by  equal  increments  of  bulk  m the  mercury 
of  the  column,  but  that  the  corrcfjxmding  expanfion# 
of  this  column  do  continually  diminish  ? General  Roy 
attributes  this  to  the  gradual  detachmenfof  elaftic  mat- 
ter from  the  mercury  by  heat,  which  preffes  on  the  top 
of  the  column,  and  therefore  (hortens  it.  He  applied 
a boiling  heat  to  the  vacuum  a -top,  without  producing 
any  farther  depreflion  ; 3 proof  that  the  barometer  had 
been  carefully  tilled.  It  had  indeed  been  boiled  through 
its  whole  length.  He  had  attempted  to  meafure  the 
mercurial  expanfum  in  the  ufnal  way,  by  filling  30  inch- 
es of  the  tube  with  boiled  mercury,  and  expofing  it  to 
the  heat  with  the  open  end  uppermoft.  But  here  it 
b evident  that  the  expansion  of  the  tube,  and  its  folid 
contents,  muft  be  taken  into  the  account.  The  expan- 
fion of  the  tube  was  found  fo  exceedingly  irregular, 
and  fo  incapable  of  being  determined  with  precifton 
for  the  tubes  which  were  to  be  employed,  that  he  was 
obliged  to  have  recourfc  to  the  method  with  tlie  real 
barometer.  In  this  no  regard  was  neceffary  to  any 
circumftance  but  the  perpendicular  height.  There  was, 
befidcs,  a propriety  in  examining  the  mercury  in  the 
very  condition  in  which  it  was  ufed  for  measuring  the 
preffure  of  the  atmofphere  ; becaufe  whatever  compli- 
cation there  was  in  the  reful ts,  it  was  the  lame  in  the 
barometer  in  actual  ufe. 

The  moil  obvious  manner  of  applying  thefe  experi- 
ments on  the  expanfion  of  mercury  to  ourpurpofe,  is  to 
reduce  the  obferved  height  of  the  mercury  to  what  it 
would  have  been  if  it  were  of  the  temperature  32. 
Thus,  fuppofe  that  the  obferved  mercurial  height  is 
29,2,  and  that  the  temperature  of  the  mercury  is  720 
make  3? ,130a  : 30—29,2  : 29,0738.  Thb  will  be 
x 


the  true  meafure  of  the  denfity  of  the  air  of  the  ftan-  Taking 
dard  temperature.  In  order  that  we  may  obtain  the 
exact  temperature  of  the  mercury,  it  is  proper  that  — ” 
the  observation  be  made  by  means  of  a thermometer  at- 
tached to  the  barometer-frame,  fo  as  to  warm  and  cool 
along  with  it. 

Or,  thb  may  be  done  without  the  help  of  a table,  >5* 
and  with  fuf&cient  accuracy,  from  the  circurn  fiance 
that  the  expanfion  of  an  inch  of  mercury  for  one  degree 
diminithe*  very  nearly  T^th  part  in  each  fuceccding  de- 
cree. If  therefore  we  take  from  the  expanfion  at  32® 
its  thoufandth  part  for  each  degree  of  any  range 
above  it,  wc  obtain  a mean  rate  of  cxpsnlion  for 
that  range.  If  the  obferved  temperature  of  the  mer- 
cury it  below  3a0,  we  mull  add  this  corre&ion  to 
obtain  the  mean  expanfion.  This  rule  will  be  made 
more  txaCl  if  we  fuppofe  the  expanfion  at  3 a®  to 
be  — c,cooi  127.  Then  multiply  the  obferved  mer- 
curial height  by  this  expanfion,  and  we  obtain  the  cor- 
rection,  to  be  fubtn&ed  or  added  according  as  the  tem- 
perature of  the  mercury  was  above  or  below  32°.  Thus 
to  abide  by  the  former  example  of  72°.  This  exceeds 
32°by4o:  therefore  take  40  from  0,0001127,  and 


we  have  0,00^1087  for  the  medium  expanfion  for  that 
range.  Multiply  this  by  40,  and  wc  have  the  whole 
expanfion  of  one  inch  of  mercury,  — 0,004348.  Mul- 


tiply the  inches  of  mercurial  height,  viz.  29,2,  by 
this  expanfion,  and  wc  have  for  the  correction  0,1 2696; 
which  being  fubt rafted  from  the  obferved  height  leaves 
29,07304,  differing  from  the  accurate  quantity  lefs  than 
tlie  thoufandth  part  of  an  inch.  This  rule  is  very  eafily 
kept  in  the  memory,  and  fuperfedes  tlie  ufe  of  a table. 

This  correction  may  be  made  with  all  neceffary  ex- 
a£tne£s  by  a rule  Hill  more  limple ; namely,  by  multi- 
plying the  obferved  height  of  the  mercury  by  the  dif- 
ference of  its  temperature  from  32°,  and  cutting  off 
four  cyphers  before  tlie  decimals  of  the  mercurial  height. 
This  will  fcldom  err  of  an  inch.  We  even  believe 
that  it  is  the  moil  exact  method  within  the  range  of 
temperatures  that  can  be  expected  to  occur  in  mca- 
furing  heights  : for  it  appears  by  comparing  many 
experiments  and  observations,  that  General  Roy’s  mea- 
fure of  the  mercurial  expanfion  is  too  great,  and  that 
tlie  expanfion  of  an  iocli  of  mercury  between  20°  and  70 
of  Fahrenheit's  thermometer  dors  not  exceed  0*000103 
per  drgree.  Haring  thus  corrected  tlie  obferved  mer- 
curial heights  by  reducing  them  to  what  they  would 
liave  been  if  the  mercury  had  been  of  the  standard  tem* 
perature,  the  logarithms  of  the  corrected  heights  arc  ta- 
ken, and  their  difference,  multiplied  by  10000,  will 
give  the  difference  of  elcv.itious  in  Englifh  fathoms. 

There  is  another  way  of  applying  this  eorrc&irm, 
fully  more  expeditious  and  equally  accurate.  The 
difference  of  the  logarithms  of  the  mercurial  heights  is 
the  meafure  of  the  ratio  of  thofc  heights.  In  like 
manner  the  difference  of  the  logarithms  of  the  obferved 
and  conre&ed  heights  at  any  Ration  is  the  meafure  of 
the  ratio  of  thofc  heights.  Therefore  this  lail  difference 
of  tlie  logarithms  is  tlie  meafure  of  the  correflion  of 
this  ratio.  Now  the  obferved  height  is  to  the  cor- 
rceled  height  nearly  as  i to  1, 000102.  The  logarithm 
of  tliis  ratio,  or  die  difference  of  the  logarithms  of  1 
and  1, coo  102,  is  0,0000444.  This  is  the  corrc&ion  for 
each  degree  that  the  temperature  of  the  mercury  differs 
from  32.  Therefore  multiply  0,0000444  by  the  diffe- 
rence of  the  mercurial  temperatures  from  5 2,  and  the 

product* 
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Barometer.  products  will  be  the  correAiom  of  the  rcfpeAive  loga- 
r it  him.  * 

*34  But  there  is  dill  an  caficr  way  of  applying  the  lo- 
garithmic correction.  If  both  the  mercurial  tempera- 
tures arc  the  fame,  the  differences  of  their  logarithms 
will  be  the  fame,  although  each  may  be  a good  deal 
, above  or  below  the  tlandard  temperature,  if  the  ex- 
paniion  be  very  nearly  equable.  The  correction  will  be 
rrceffary  only  when  the  temperatures  at  the  two  Ra- 
tions arc  different,  and  will  be  proportional  to  this  dif- 
fi  rencc.  Therefore,  if  the  difference  of  the  mercurial 
temperatures  be  multiplied  by  0,0000444,  the  product 
will  be  the  correction  to  be  made  on  the  difference  of 
the  logarithms  of  the  mercurial  heights. 

But  farther,  finer  the  differences  of  the  logarithms 
of  the  mercurial  heights  arc  alfo  the  differences  of  ele- 
vation in  Knglifh  fathoms,  it  follows  that  the  correc- 
tion is  alfo  a difference  of  elevation  in  Englilh  fathoms, 
or  that  the  correction  for  one  degree  of  difference  of 
mercurial  temperature  is  iVcff  °f  a fathom,  or  32  indi- 
es, or  2 feet  * inches. 

This  correction  of  2.8  for  every  degree  of  difference 
of  temperature  mull  be  fubtra&rd  from  the  elevation 
found  by  the  general  rate,  when  the  mercury  at  the 
upper  Ration  is  colder  than  that  at  the  lower.  For 
when  this  is  the  cafe,  the  mercurial  column  at  the  up- 
per ilatiou  will  appear  too  fhort,  the  preffure  of  the 
utmofphere  too  fmall,  and  therefore  the  elevation  in  the 
atmofphere  will  appear  greater  than  it  really  is. 

Therefore  the  rule  for  this  corrc&ion  will  be  to 
multiply  0,0c co  144  by  the  degrees  of  difference  be- 
tween the  mercurial  temperatures  at  the  two  Rations, 
and  to  add  or  fubtrad  the  product  from  the  elevation 
found  by  the  general  rule,  according  as  the  mercury  at  the 
upper  Ration  is  hotter  or  colder  than  that  at  the  lower, 
ay 4 If  the  experiments  of  General  Roy  on  the  expanfion 
of  the  mercury  in  a real  barometer  be  thought  raoft  de- 
ferring of  attention,  and  the  expanfion  be  confidered  as 
variable,  the  logarithmic  difference  corrcfponding  to  this 
expanfion  for  the  mean  temperature  of  the  two  barome- 
ters may  be  taken.  Theft  logarithmic  differences  arc 
contained  in  the  following  tabic,  which  i*  carried  as  far 
as  112  ',  beyond  which  it  is  not  probable  that  any  ob- 
fcnratioDS  will  be  made.  The  number  for  each  tempera- 
ture is  the  difference  between  the  logarithms  of  30  inches, 
of  the  temperature  32,  and  of  30  inches  expanded  by 
that  temperature. 

Table  B. 


remp. 

l.vg-  diff 

n«c.ui 

F^ih. 

F*.  In. 

n i° 

O.OOOO427 

>4*7 

2*7 

C.OOCC436 

•43* 

*•7 

92 

O.COOC444 

*444 

2.8 

C.CWCO453 

•45.3 

2.9 

62 

O.OOOO460 

,460 

2-9 

O.0OCO468 

.468 

2.10 

O.OOCC475 

.475 

2.  IO 

42 

O.COCC482 

,481 

2.1  I 

0.0002489 

.489 

2.1  1 

O.CO20497 

»497 

ro 

0 

O.OCOO504 

»5°4 

30 

The  tem-  It  is  alfo  ncccffary  to  attend  pi  the  temperature  of 
penture  of  t],c  j|jr  j and  the  change  that  is  produced  by  heat  in  its 
sUb*b<  st*-  denfity  is  of  much  greater  coafcqucncc  thau  that  of  the 
tended  to. 


mercury.  The  relative  gravity  of  the  two,  on  which 
the  fubtangent  of  the  logarithmic  curve  depends,  arid 
confcqucntly  the  unit  of  our  fcale  of  elevations,  is  much  "T 
more  affecled  by  the  heat  of  the  air  than  by  the  heat  of 
the  mercury'. 

This  adjuftment  is  of  incomparably  greater  difficulty 
than  the  former,  and  we  can  hardly  hope  to  make  it 
perfeft.  We  fhall  narrate  the  chief  experiments  which 
nave  been  made  on  the  cxpanlion  of  air,  and  deduce 
from  them  fuch  rules  as  appear  to  be  neceffary  confe- 
squcnces  of  them,  and  then  notice  the  circumfianres 
which  leave  the  matter  Rill  imperfefl. 

General  Roy  compared  a»mercurial  and  an  air  ther-  Cnmpwi. 
mometcr,  each  of  which  was  graduated  arithmetically/011  ”* 
that  is,  the  units  of  the  feales  were  equal  bulks  of 
cuiyr,  and  equal  bulks  (perhaps  different  from  the  for- thenraau 
mer)  of  air.  He  found  their  progrefs  as  in  the  follow- t*r. 
ing  table. 

Table  C. 


Mere. 

D.ff. 

Air. 

Uiff.  | 

212 

191 

174 
■52 
•32 
1 1 > 

9Z 

72 

52 

32 

12 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

212,0 

>94*4 

176,2 

>57*4 

1 38.0 

1 18.0 
97»2 
75*6 
53-o 
3‘.4 
11,4 

■ 7.6 
1 8,2 

18.8 

19.4 

20,0 

20.8 
21,6 
22,6 

">6\ 
20,0  j 

It  has  been  eRabliihcd  by  many  experiments  that 
equal  increments  of  heat  produce  equal  increments  in 
the  bulk  of  mercury.  The  differences  of  temperature 
are  therefore  eftpreffed  by  the  fecond  column,  and  may 
be  confidered  as  equal  \ and  the  numbers  of  the  third 
column  mull  be  allowed  to  exprefs  the  fame  tempera- 
tures with  thofc  of  the  firR.  They  du  tii/y  exprefs  the 
bulks  of  the  air,  and  the  numbers  of  the  fourth  column 
exprefs  the  differences  of  theic  bulks.  Thefe  are  evi- 
dently unequal,  and  (how  that  common  air  expands  moll 
of  all  when  of  the  temperature  62  nearly. 

The  next  point  was  to  determine  what  was  the  aSuxl  sfo 
incTtafe  of  bulk  by  force  known  incrcafc  of  heat.  For  r°  ^mtr‘ 
this  purpofc  he  took  a tube,  having  a narrow  bore,  and  ^ 
a ball  at  one  end.  He  mcafured  with  great  care  thermic  of 
capacity  of  both  the  ball  and  the  tube,  and  divided  the  hulk  fro® 
tube  into  equal  fpaecs  which  bore  a determined  pro-?  kr,0Ta , 
portion  to  the  capacity  of  the  bolL  This  apparatus 
was  fet  in  a long  cylinder  filled  with  frigorific  mixtures, 
or  with  water,  which  could  be  uniformly  heated  up  to 
the  boiling  temperature,  and  was  accompanied  by  a nice 
thermometer.  The  expanfion  of  the  air  was  meafured 
by  means  of  a column  of  mercury  which  rofe  ol  funk  in 
the  tube.  The  tube  being  of  a fmall  bore,  the  mercu- 
ry did  not  drop  out  of  it  ; aud  the  bore  being  chofen 
as  equable  as  polfible,  tliis  column  remained  of  an  uni- 
form length,  whatever  part  of  the  tube  it  chanced  to 
occupy.  By  this  contrivance  lie  was  able  to  examine 
the  cxpanfibility  of  air  of  various  denfities.  When  the 
column  of  mercury  contained  only  a Angle  drop  or  two, 
the  air  was  nearly  of  the  denfity  of  the  external  air.  If 
he  wiffted  to  examine  the  cxpanlion  of  air  twice  or  thrice 
as  denfe,  he  ufed  a column  of  30  or  60  inches  lor.g ; 
aad  to  examine  the  expanfion  of  air  that  is  rarer  than 

the 
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Birmweter.  the  external  air,  he  placed  the  tube  with  the  ball  uppcr- 
"v~“  mufl,  the  open  end  coming  through  a hole  in  the  bot-  1 
tom  ®f  the  veffel  containing  the  mixtures  or  water.  By  i 
thie  pofition  the  column  of  mercury  was  hanging  in  the  1 
tube,  fupportcd  by  the  preffure  of  the  atmofphere  $ and  i 
the  elafticity  of  the  included  air  was  meaiurcd  by  the  i 
difference  between  the  fufpended  column  and  the  com*  f 
non  barometer. 

***  The  following  table  contains  the  expaniion  of  1000  r 
parts  of  air,  nearly  of  the  common  denfity,  by  heating  it  : 
from  o to  212.  The  firft  column  contains  the  height  c 
of  the  barometer  ; the  fecond  contains  this  height  aug-  d 
merited  by  the  fmall  column  of  mercury  in  the  tube  of  J 
the  manometer,  and  therefore  expreffes  the  denfity  of  r 
the  air  examined  ; the  third  contains  the  total  expan-  e 
lion  of  i ooo  parts ; and  the  fourth  contains  the  expan* 
Aon  for  i°,  fuppofmg  it  uoiform  throughout. 

Table  D. 


Bsrom. 

Denfity 
of  Air 
examined. 

E«j  aofon 
of  icCOpta 
by  »I»° 

bipanOon 
by  1®. 

*9>95 

3>>5* 

483,89 

2.2875 

jo, 07 

30,77 

482,10 

*.274' 

J9.48 

29,90 

480,74 

2,2676 

29,90 

3°,73 

485,86 

2,2918 

29,96 

30,92 

489,45 

2.3087 

29,90 

3°  55 

476,04 

1 2455 

79*95 

30,60 

487.55 

2,2998 

30,07 

30,60 

482,80 

*,2774 

29,48 

Hjo.oo 

489,47 

2,3087 

Mean 

30,62 

484.7  > 

2,2840 

Temp. 

Total 
Exp mr Con 

212 

484,210 

192 

444,011 

<72 

402,452 

■51 

359.503 

<3* 

3'5-'93 

1 1 2 

269,5  *3 

92 

222,  co6 

81 

'97.795 

72 

172,671 

62 

147,090 

51 

*2  1,053 

42 

95,929 

32 

71,718 

22 

48,411 

12 

0 

26,038 

If  we  would  have  a mean  expansion  for  any  particu- 
lar range,  as  between  u«  and  92%  which  U the  mod 
likely  to  comprehend  all  the  gcodxtical  obfervations, 
we  need  only  take  the  difference  of  the  bulks  26,038 
and  222  ,oor'«  — 195,968,  and  divide  this  by  the  inter* 
val  of  temperature  80%  and  we  obtain  2,4496,  or  2,45 
for  the  mean  expaniion  for  1 °. 

It  would  perliaps  be  better  to  adapt  the  table  to  a 
mafs  of  1000  parts  of  air  of  the  fUndard  temperature 
3 20  ; for  in  its  prefent  form  it  (hows  the  cxpanfibUity 
of  air  originally  of  the  temperature  o.  This  will  be 
done  with  fufficicnt  accuracy  by  faying  (for  212°) 
1071,718  : 1484,210=1000,:  13849,  and  fo  of  the 
reft.  Thus  we  (hallconftru&  the  following  table  of  ths* 


Hence  it  appears,  that  the  mean  expaniion  of  1000 
parts  of  air  of  the  denfity  30,62  by  one  degree  of  Fah- 
renheit’s thermometer  is  2,284,  or  that  tooo  becomes 
1002,284. 

If  this  expanfion  be  fuppofed  to  follow  the  fame  rate 
that  wa3  obferved  in  the  companion  of  the  mercurial  and 
air  thermometer,  we  (hall  And  that  the  expansion  of  a 
thou  fluid  parts  of  air  for  one  degTtcof  heat  at  the  different 
intermediate  temperatures  win  be  as  in  the  following  table. 

Table  E. 


Temp. 

Bulk. 

212 

13489 

19: 

>3474 

'72 

13087 

>5> 

12685 

»32 

12272 

112 

1 I846 

92 

11423 

82 

11177 

72 

10942 

62 

IO7O4 

52 

tC46l 

4' 

10226 

32 

10000 

22 

9783 

ta 

9574 

0 

933' 

air. 

F. 

Differ. 

Expanl* 
f.«  i«. 

375 

18,7 

387 

'9-3 

392 

19,6 

4'3 

20,6 

426 

21.3 

443 

22,1 

2 26 

22,6 

235 

23.5 

238 

23.8 

243 

24,3 

235 

23,5 

226 

22,6 

2'7 

> ',7 

209 

<0,9 

243 

20,2 

This  will  give  for  the  mean  expanfion  of  1000  parts 
of  air  between  1 2®  and  92  = 2,29.  t64 

Although  it  cannot  happen  that  in  mcafuring  the  General 
differences  of  elevation  near  the  earth’s  furfacc,  we  (hallRoy,*«- 
havc  occafion  to  employ  air  greatly  exceeding  the  com- J^1^***** 
mon  denfity,  we  may  infert  the  experiments  made  by  the 
General  Roy  on  fuch  airs.  They  are  expreffed  in  the  common 
following  table;  where  column  Aril  contains  the  den-^*0**1!* 
fitics  meafured  by  the  inches  of  mercury  that  they  will 
fupport  when  of  the  temperature  3 2“;  column  fecond  is 
the  expanfion  of  loco  parts  of  fuch  air  by  being  heated 
from  o to  212  ; and  column  third  is  the  mean  expan- 
iion for  1*. 

Table  G. 


Denfity. 

Exi»anfion 
for  bib. 

Eipanf. 
for  I*. 

101,7 

92,3 

80,  j 
54-5 
49-7 

45'- 54 
423,23 
4*2.09 

439.87 

443-2+ 

2,  *3° 
>,996 
•>944 

2,075 

2,091 

75*7  1 

43+ 

2.047 

We  have  much  more  frequent  occafion  to  operate  in  . 
air  that  is  rarer  than  the  ordinary  ftatc  of  the  fuperficial  betoWvtt 

atrao-  vUii&iy, 
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Barometer  atmofphcrc.  Central  Roy  accordingly  made  many  ex- 
■ ’ per  intent*  on  fuch  air*.  He  fouud  in  general,  that  their 

expanfibdity  by  heat  was  analogous  to  that  of  air  in  iti 
ordinary  denfity,  being  grcaltft  about  the  temperature 
6ov.  He  found,  too,  that  its  expansibility  by  heat  di- 
mini  thed  with  its  denfity,  but  he  cuuki  not  determine 
the  law  of  gradation.  When  reduced  to  about  f of 
the  denfity  of  common  air,  its  expanlion  was  as  fol- 
lows. 

Table  II. 


Temp- 

Bulk. 

i'2 

1 141.504 

192 

1134,429 

' 7 * 

1 122,16; 

IJ2 

1 icS.ci  5 

'3J 

1093,864 

112 

ic  79,636 

9* 

1064,699 

72 

1043,788 

52 

1017,845 

3* 

IOOO.CCO 

' )i!Fcreiir< 


7.075 
■ 2.264 
■4.150 

• 4. ■ s * 

I4.21H 

'4937 
20  911 
2.S.943 
'7.8+5 


Mean  expanfion  l 0,786 


Expitif*. 
f .r  iw. 


c*«4 
c,6ij 
0,708 
0,708 
0,711 
o.747 
>.345 
1 »*97 
0,89  a 


Air  of  or-  From  this  very  extenfivc  and  judicious  range  of  ex- 
«!  inary  den  periments,  it  is  evident  that  the  expansibility  of  air  by 
^and'rnoft  ltat  '*  Krral,:^  ^beti  the  air  is  about  its  ordinary  den- 
* m0  *nd  that  >n  fmall  denfitiea  it  is  greatly  diminilhcd. 
It  appear*  alfo,  that  the  law  of  compreflion  is  altered  ; 
for  in  this  fperi  men  of  the  rare  air  half  of  the  whole  ex- 
panfion  happens  about  the  temperature  990,  but  in  air 
of  ordinary  denfity  at  105^.  This  being  the  cafe,  we 
fee  that  the  experiments  of  Mr  A montons,  narrated  in 
the  Memoir*  of  the  Academy  at  Paris  1 702,  See.  arc 
not  inconfiftent  with  thofc  more  perfpicuous  experiments 
of  General  Roy.  A montons  found,  that  whatever  was 
the  denfity  of  the  air,  at  leaft  in  cafe*  much  deufer 
than  ordinary  air,  the  change  of  1 BoP  of  temperature 
iiicrcafed  it*  eiailicity  in  the  fame  proportion  : for  he 
found,  that  the  column  of  mercury  which  it  fupported 
when  of  tlvc  temperature  50,  was  iiicrcafed  | at  the 
temperature  1 1 2.  Hence  he  haftily  concluded,  that 
its  txpanfibility  was  inert afed  in  the  fame  propci  tiun  ; 
but  this  by  no  means  follows,  unlcf*  w e are  certain  that 
in  every  temperature  the  elafticity  is  proportional  to  the 
denfity.  This  is  a point  which  UlU  remains  undecided ; 
and  it  merits  attention,  bccaufc  if  true  it  dtablifhe*  a 
remarkable  law  concerning  the  a&ion  of  heat,  which 
would  feetn  to  go  to  prove  that  the  eiailicity  of  fluids 
is  the  property  of  the  mailer  of  fire,  which  it  fuper- 
^Jnducc*  on  every  body  w-ith  which  it  combine*  in  the 
167  form  of  vapour. 

The  height  After  this  account  of  the  expanfion  of  air,  we  fee 
wbuh  ^ tl,at  the  height  through  which  we  mud  rife  in  order  to 
a given  fall  produce  a given  fall  ot  the  mercury  in  the  barometer,  or 
in  iht  b«*  the  thicknefs  of  the  ilratum  of  air  equiponderant  with  a 
runuUf,  tenth  of  an  inch  of  mercury,  mull  inertafe  with  the  cx- 

paniion  of  air : and  that  if  ■ be  the  expanfion  for 
icoo 

one  degree*  we  mull  multiply  the  exeef*  of  the  tempera- 
ture of  the  air  above  3a0  by  c, 002  29,  and  multiply  the 
produtl  by  87,  iu  order  to  obtain  the  thicknefs  of  the 
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ftratum  where  the  barometer  Hands  at  50  inch#*  t or  Tdunj 
whatever  be  the  elevation  indicated  by  the  difference  of  height 
the  barometrical  heights,  upon  the  luppojition  that  the  ’ 
air  it  of  tlvc  temperature  34°,  we  mull  multiply  this  by 
0,00229  for  every  degree  that  the  air  is  warmer  or 
colder  than  31.  The  producl  mull  be  added  to  thy 
elevation  in  the  firll  cafe,  and  fubtradted  in  die  latter. 

Sir  George  Shuckbourgh  deduces  0,0024  from  hi* 
experiments  as  the  mean  expanlioo  of  air  iu  the  ordi- 
nary cates  : and  thi*  is  probably  nearer  the  truth  t bc- 
caufc General  Roy’s  experiments  were  made  on  air 
which  was  freer  from  damp  than  the  ordinary  air  in 
the  fields  ; and  it  appears  from  his  experiments,  that  a 
very  minute  quantity  of  damp  inert-ales  its  expaiifibility 
by  heat  in  a prodigious  degree. 

The  great  difficulty  is  how  to  apply  tlu’s  eorredlion 
or  rather,  bow  to  determine  the  temperature  of  the  airj^^ 
in  thofc  extenJive  and  deep  llrata  in  which  the  elevationsmexiurug 
arc  meafured.  It  fcldom  or  never  happens  that  the  lira- heights, 
turn  is  of  the  fame  temperature  throughout.  It  is  com- 
monly much  colder  aloft ; it  is  alfo  of  different  confuta- 
tions. Below'  it  is  warm,  loaded  with  vapour,  2nd  very 
expansible  { above  it  is  cold,  much  drier,  and  lef*  ex- 
panfible,  both  by  its  drynef*  and  it*  rarity.  The  cur- 
rents of  wind  are  often  difpofed  in  ilrata,  which  long 
retain  their  places  ; and  a*  they  come  from  different  re- 
gions, are  of  different  temperature*  and  different  con  ft  i- 
tutions.  We  cannot  therefore  determine  the  expanlioo 
of  the  whole  ftratum  with  precifion,  and  mull  content 
ourfclvch  with  an  approximation  : and  the  beft  appro- 
ximation that  we  can  make  is,  by  fuppoling  the  whole 
ftratum  of  a mean  temperature  between  thole  of  its  up- 
per and  lower  extremity,  and  employ  the  expanfion  cor- 
refponding  to  that  mean  temperature. 

This,  however,  is  founded  on  a gratuitous  fuppofition, 
that  the  whole  intermediate  ftratum  expand*  alike,  and 
that  the  expanfion  is  equable  in  the  different  interme- 
diate temperature*  ; but  neitlicr  of  thefc  are  warranted 
by  experiment.  Rare  air  expands  lef*  than  what  i* 
denfer;  and  therefore  the  general  expanfion  of  the  whole 
ftratum  rend  era  its  denfity  morv  uniform.  l>r  Horfley 
has  pointed  out  fume  curious  confequence*  of  this  in 
Phil.  Tranf.  Vol.  LXIV.  There  is  a ] Articular  eleva- 
tion at  which  the  general  expanfion,  inftead  of  dimini/H- 
ing  the  denfity  of  the  air,  iucrcafes  it  by  the  fuperior 
expanfion  of  what  is  below;  and  we  know  that  the  ex- 
panfion is  not  cquahle  in  the  intermediate  temperatures : 
but  we  cannot  find  out  a rule  which  will  give  us  a more 
accurate  comrflion  than  by  taking  the  expanfion  for  the 
mean  temperature. 

When  we  have  done  tin'*,  we  have  carried  the  me- 
thod of  meafuring  heights  by  the  barometer  as  far  as  it 
can  go ; and  this  fource  of  remaining  error  makes  it 
needlefs  to  attend  to  fame  other  very  minute  equations 
which  theory  points  out.  Such  is  the  diminution  of 
the  weight  of  the  mercury  by  the  change  of  diftance 
from  the  centre  of  the  earth.  This  accompanies  the 
diminution  of  the  weight  of  the  air,  but  neither  fo  as  to 
compcnfiitc  it,  nor  to  go  along  with  it  pari  paffu. 

After  all,  there  are  found  cafe*  where  there  it  a re- 
gular deviation  from  thofe  rules,  of  which  we  cannot 
give  any  very  {atisfadory  account.  Thu*  it  is  found, 
that  in  the  province  of  Quito  in  Peru,  witch  is  at  a 
great  elevation  above  the  fur-face  of  the  ocean,  the 
heights  obtained  by  thdr  ruks  fall  confidcrably  Ihort  of 

the 
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Btffentrter  the  real  heights ; and  at  Spilfbcrgen  they-  confldcrably 
*■*'  V *■''  exceed  them.  It  appears  that  the  air  in  the  circumpo- 
lar region#  is  deafer  than  the  air  of  the  temperate  cli- 
mates when  of  the  fame  heat  and  under  the  fame  pref- 
furc ; and  the  contrary  feemt  to  be  the  cafe  with  the 
air  in  the  torrid  zone.  It  would  feem  tiiat  the  fpeeific 
gravity  of  air  to  mercury  is  at  hpitlbergen  about  I to 
102  24,  and  in  Peru  about  1 to  13100.  This  difference 
is  with  great  probability  aferibed  to  the  greater  drynefs 
of  the  circumpolar  air. 

This  fource  of  error  will  always  remain  ; and  it  ft 
combined  with  another,  which  fhould  be  attended  to 
by  all  who  practxfe  flu*  method  of  incafuring  heights, 
namely,  a difference  in  the  fpccitic  gravity  of  the  quick- 
filver.  It  is  thought  fufficicntly  pure  for  a barometer 
when  it  is  cleared  of  all  calculable  matter,  fo  as  not  to 
drag  or  fully  the  tube.  In  this  flute  it  may  contain  a 
confiderable  portion  of  other  metals,  particularly  of  Hi- 
rer, bifauith,  and  tin,  which  will  diminifh  its  fpecifie 
gravity.  It  has  been  obtained  by  revivification  from 
cinnabar  of  the  fpecific  gravity  14,229,  and  it  is  thought 
very  fine  if  15.65.  Sir  George  Shuckbourgh  found  the 
quickfilver  which  agreed  prrcifdy  with  the  aimofpheri- 
cal  ohfervations  on  which  the  rules  arc  founded  to  have 
the  fpecific  gravity  15,61.  It  is  feldoift  obtained  fo 
heavy.  It  is  evident  that  thefe  variations  will  cliange 
the  whole  refults;  and  that  it  is  abfolutely  ncceffary,  in 
order  to  obtain  prccilion,  that  we  know  the  denfity  of 
the  mercury  employed*  The  fubtangent  of  the  atmo- 
fpherical  logarithmic,  or  the  height  of  the  homogeneoua 
atmoiphcrc,  will  inCreafc  ia  the  fame  proportion  with 
the  denfity  of  the  mercury  ; and  the  elevation  coTre- 
fponding  to  of  an  inch  of  barometric  height  will 
change  in  the  fame  proportion. 

VV'e  mull  be  contented  with  the  remaining  imperfec- 
tions : and  wc  can  readily  fee,  that,  for  any  purpofe 
that  can  be  anfwered  by  fuch  meafurements  of  great 
heights,  the  method  i*  fulfideatly  exact ; but  it  is  quite 
inadequate  to  the  purpofe  of  taking  accurate  levels,  for 
directing  the  contlrudlion  of  canals,  aqueducts,  and 
other  works  of  this  kind,  where  ext  re  toe  prcclfion  is  ab- 
folutely nccclfary. 

Wc  fhall  now  deduce  from  ill  that  W been  laid  on 
this  fubjeft  fets  of  cafv  nlle*  for  the  practice  of  this 
made  of  meafuremcnt,  illuitrafiiig  them  by  an  example. 

1%  ftf.  uk  Lvc*i  Method. 

^4,^  j I.  Subtract  the  logarithm  of  the  bircimetrieal  height 
mc^turirnt  at  thfc  upper  Ration  from  the  logarithm  of  that  at  the 
heights  by  lower,  ftod  count  the  index  aod  four  firfi  decimal  figures 
lke  of  the  remainder  A Fathoms,  the  rell  at  a decimal  frac- 

«^r«Uog  Vu  tion.  Call  the  the  elsi'aiton. 

L*c,  II.  Note  the  different  temperatures  of  the  mercury 
at  the  two  ftations,  and  the  mein  temperature.  Mul- 
tiply the  logarithmic  expanfiuu  carrefpondiilg  to  this 
mean  temperature  (in  Table  B,  p.  126.)  by  the  differ* 
cnee  of  the  two  temperatures,  and  fubtmft  the  product 
from  tlic  elevation  if  the  barometer  has  been  coldrit  at 
the  upper  ftatioti)  otherwife  add  it.  Call  the  difference 
or  the  fum  (he  approximated  eJeva lion. 

III.  Note  the  difference  of  the  temperatures  of  the 
air  at  the  two  tlatiuoi  by  a detached  thermometer,  and 
ftlfo  the  mean  trthperature  and  its  difference  from  52*. 
Multiply  this  difference  by  the  expansion  of  air  for  the 
toean  temperature,  and  multiply  the  Approximate  clcva- 
Vou  XV.  Part  I. 
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tion  by  i=fc  this  product,  according  2s  the  air  is  above  Vesfunng 
or  below  32°.  The  product  is  the  comfit  elevation  in  , 

fathoms  and  decimals. 

Example. 

Suppofc  that  the  mercury  in  the  barometer  bt  the 
lower  nation  was  at  29,1  inches,  that  its  temperature 
was  50%  and  the  temperature  of  the  air  was  45  1 and 
let  the  height  of  the  mercury  at  the  upper  fiat  ion  be 
25,19  inches,  its  temperature  46,  and  the  temperature 
of  the  air  39.  Thus  we  have  t t 

$al  Hts.  Temp.  {.  Mean. 

2*4  50a  4g 


»J.i9  464 

L Log.  of  29,4 

Log.  of  25.19  * 

Elevation  in  fathoms 

II.  Expanf.  for  48° 
Multiply  by 


Mea*. 

I 

4* 


Temp.  Air. 

4? 

39 

1.4683475 

• 1-4012182 

• 671,19c 


•47  J 

4 


Approximated  elevation 
III.  Expanf.  of  Air  at  42  0)00238 

X42— 3i*=io°  io 


1,89* 

669,199 


669,1990 

*.0238 


Troduft  = the  corre&  elevation  685,128 
2.  Sir  Gkokok  SuvciBOVkGu't  Method. 


Multiply 

By 


0,0238 


t.  Reduce  the  barometric  heights  to  whit  they  would  so 
be  if  they  were  of  the  temperature  2 «•.  cmdirig  to 

II.  The  difference  of  the  logarithtfu  of  the  reduced 
barometrical  heights  w ill  give  the  approximate  eleva- 
tion. 

ill.  CorreA  the  approximated  elevation  as  before. 


Same  Example). 

L Mean  expanf.  for  1"  from  Tab.  A,  r.  I2J. 

o,coom. 

1 8°xo,  0001 1 1X29,4= 

• ©kOJ9 

Subtract  this  from 

29,4 

Reduced  barometric  height 

* *9.54 « 

Expanf.  from  Tub.  A,  p.  *25. 

i«  13,-3:0111. 

14^x0,000111X25,19 

0,059 

Subtract  from  * * 

Reduced  barometric  height 

it.  i*g.  39,541 

*-1«747-»9 

i-f-g.  25.15, 

'HC°5S55 

Approximated  clevatioa  • 

669,196 

III.  This  multiplied  by  1,0238  gives 

685,115 

*7* 


Remark  1.  If  0,0C0»0l  be  fuppofed  the  mean  CX- Remark# 
panfion  of  mercury  for  i°,  as  Sir  George  Shuck hourgh  on 'h«*  “*** 
determines  it,  the  reduction  of  the  barometric  heights’  l°d* 
will  be  had  fuf&ciently  cxi&  by  multiplying  the  obfer- 
R ved 
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fcromrt*  ▼«!  height*  of  the  mercury  by  the  diBiortice  of  it*  tcm»  A p„rox.  ^ion  _ 50X42,  =4113, »+  feet.  ““§«? 

* 1 - ■“  pcraturcs  from  32,  and  cutting  off  four  more  decimal  " »•*  •*«  * 


places;  thus  29,4  • 


gives  for  the  reduced  height 


17,29 

Corr.  for  temp,  of  mercury,  — 4X2,83 


14,.  . . CorreAed  elevation  iu  feet 

29,H7,  and  25,i9X_^o  g»m  25,155,  and  the  diF-  ^ in  fallKjms 


4111,91 

6«j,3» 


fcrencc  of  their  logarithms  give*  669,4  fathoms  for  the  During  from  the  former  only  1 j inches, 
approximated  elevation,  which  differs  from  throne  given  This  rule  may  be  expreCTed  by  the  following  fimple 
abort  by  no  more  than  t j inches.  anri  eafily  remembered  formula,  where  a i*  the  diuc- 

rence  between  3 a*  and  the  mean  temperature  of  the  air, 
R' marl  3.  If  0,0034  be  taken  for  the  expanfion  of  d tl|(.  diffcrence  0f  baromuric  heights  in  tenths  of  an 
air  for  one  degree,  the  correction  for  tins  expanfion  mil  ;nchi  m the  mtan  ll4romt.tric  height,  I the  difference 
If  had  by  multiplying  the  approximated  tlevauon  by  thc  mercurial  temperatures,  and  E is  the  cor* 

1 2,  and  this  product  by  the  fum  of  the  differences  of  ...  Vc(87^tc,?i  a)J  ’ rv 

tike  temoeraturcs  fiom  1 1~,  counting  that  difference  as  rect  elevation.  E — • ■ — — — — • X2,o3. 


the  temperatures  fiom  3*~,  counting  that  difference  as 
negative  when  the  temperature  is  below  32,  and  cutting 

aff  four  places;  thus  669, <96X1 2X1 3+07  X ™ — = 
. l 0000 

i6,r6i,  which  added  to  669,196  gives  685,257,  differ- 
ing from  the  former  only  9 inches. 

From  the  fame  pre miles  we  may  derive  a rule,  which 


A From  the  fame  prtmiles  we  may  derive  a rule,  which  mountain  meafured  by  the  t 

ruk*w'th-  is  abundantly  exact  for  all  gcodxtical  pprpofes,  and  Mount  Blanc 
out  the  which  requires  no  tables  of  any  kind,  and  is  calily  re-  Monte  Kola  l p 

H,  »f  membcrel  . . A'giuHcd  Argenture  f 

lAble*.  j # height  through  which  we  mult  rife  in  order  Monallcry  of  bt  Bernard  J 

to  produce  any  fall  of  the  mercury  in  the  barometer,  is  Mount 

inverfely  proportional  to  the  dcufity  of  the  air,  that  is,  P‘c  dc  los  Reyes  1 
to  the  height  of  the  mercury  in  the  barometer.  |~’c  Med*  I p.  rcnneff 

2.  When  the  barometer  llands  at  30  inches,  and  the  ' 1C  d Ouano  I 

air  and  quickfdvcr  are  of  the  temperature  32,  we  mull  Cancgou  J 

rife  through  87  feet,  in  order  to  produce  a dcprcHion  of  Lake  of  Geneva 
^ of  an  inch.  * . Mount  iEtna 

3.  But  if  the  air  be  of  a different  temperature,  this  Mount  \ ciuvtut 
87  feet  mull  be  inertafed  or  diminiihed  by  0,2 1 of  a Mount  Hekla  in  Iceland 
foot  for  every  degree  of  difference  of  the  temperature  Snowdown 

from  3*°.  . ®ca 

4.  Every  degree  of  difference  of  the  temperatures  of  Eauti 

the  mercury  at  the  two  ilations  makes  a change  of  2,833 
feet,  or  % feet  io  inches  in  the  elevation.  Shihauion 

Hence  the  following  rule.  # # J™  Lomond 

...  1 . Take  the  difference  of  the  barometric  heights  in  Tinto * __  .* 

*”  tenths  of  an  inch.  CaUthiarf.  Tabic  Hill,  Cape  of  Good  Hope 

2.  Multiply  the  difference  a between  32,  and  the  Gondar  city  in  Abylhnia 
mean  temperature  of  the  air  by  2 1 , and  take  the  fum  or  Source  of  the  Nik 
difference  of  this  produft  and  87  feet.  This  is  the  P»c  of  Tcncnffc 
height  through  which  we  mull  rife  to  caufe  the  baro-  Chimbora^on 
meter  to  fall  from  30  inches  to  29,9.  Call  this  Cayambourow 

height  h.  Antifan* 

Let  m be  the  mean  between  the  two  barometric  Pichinha  (fee  Pe*u,  n°  56.) 


Wc  {hall  now  conclude  this  fubjeit  by  an  account  of  Height*  of 
fomc  of  the  mod  remarkable  mountains  &c.  on  the 
earth,  above  the  furfacc  of  the  ocean,  in  feet.  roounuitn 

Mount  Puy  dc  Dommc  in  Auvergne,  the  firft. 

mountain  meafured  by  the  barometer  5088 


heights.  Theu  IP— v is  the  approximated  elevation  ve- 
ry  nearly-  # . • 


City  of  Quito  (fee  ditto)  - - 9977 

Cafpian  Sea  below  the  ocean  - 306 

This  left  isfo  Angular,  that  it  is  neceflary  to  give  the 

.1  • ...» • 1 .X*  j » : ■ r i„j  t* 


Multiply  the  difference  J of  the  mercurial  tempera-  authority  on  which  this  determination  is  founded.  It 
tines  by  2,83  feet,  and  add  this  product  to  the  ap-  is  deduced  from  nine  year*  observation*  with  the  ban>- 
pioximatcd  elevation  if  the  upper  barometer  has  been  meter  at  Aftrachan  by  Mr  L*cre,  compared  with  a fc- 
thc  warmcit,  otherwife  fubtraft  it.  The  refult,  that  is,  ries  of  obfervations  made  with  the  fame  barometer  at 


the  fum  or  difference,  will  be  the  corre&ed  elevation. 
Same  Example. 

dr  294-251,9-42,1 
*-87  + 1 CXC,2  I , .89,1 

*=i2d±-LLL9-37.39 


St  Peter  (burgh.  * 

This  employment  of  the  barometer  has  caufcd  it  to  Imi>rovai 
become  a very  intcrefting  inftruroent  to  the  philofophcr  barometer 
and  to  lb*  traveller;  and  many  attempts  have  bren 
made  of  late  to  improve  it,  and  render  it  more  portable. 

The  improvements  have  either  been  directed  to  the  ca- 

largcweut 


Digitized  by  Google 


Bmowtef- 


Plate 

CCCCIV- 


i?9 

Inferior  to 
the  c m- 
m«t  one 
for  the 
tneafore. 
inert  of 
hag  Ins. 


•to 

How  the 
common 
one  might 
be  tmf>co- 
•red. 


P N E U M 

llrgfmnt  ©f  iti  range,  or  to  the  more  accurate  meafure- 
ment  of  its  prefent  leale.  Of  the  firft  kind  are  Hooke’s 
wheel  barometer,  the  diagonal  barometer,  and  the  hori- 
zontal barometer,  deferibed  in  a former  volume  of  this 
work.  »See  BAtoMtTta.  In  that  place  arc  alfo  deferi- 
bed  two  very  ingenious  contrivances  of  Mr  R ownings, 
which  arc  evidently  not  portable.  Of  all  the  barometers 
with  an  enlarged  fcale  the  bell  i*  that  invented  by  Ur 
Hooke  in  1 668,  and  deferibed  in  the  PliiLTranf,  N°l85* 
The  invention  was  alfo  claimed  by  Huvghens  and  by 
Uc  la  Hire  ; but  Hooke’s  was  published  long  before. 

It  conlilU  of  a compound  tube  ABCDEFG  (fig. 
56.),  of  which  the  parts  AB  and  DE  arc  equally 
wide,  and  EFG  as  much  narrower  as  we  would  am- 
plify the  fcale.  The  parts  AB  and  EG  mull  alfo  be 
as  perfectly  cylindrical  as  pofiiblc.  The  part  HBCDI 
is  filled  with  mercury,  having  a vacuum  above  in  AB. 
IF  is  filled  with  a light  fluid,  and  FG  wilh  another 
light  fluid  which  will  not  mix  wilh  that  in  IF.  The 
cilltrn  G is  of  the  fame  diameter  as  AB.  It  is  eafy 
to  fee  that  the  nuige  of  the  (Vpa  rating  furface  at  F 
mull  be  as  much  greater  than  that  of  the  furface  I as 
the  area  of  I is  greater  than  that  of  F.  And  this 
ratio  is  in  our  choice.  This  barometer  is  free  from  all 
the  bad  qualities  if  thofc  formerly  deferibed,  being 
niotl  delicately  moveable  ; and  is  by  far  the  fitted  for  a 
chamber,  for  amufement,  by  observations  on  the  changes 
of  the  atroofpberic  prcd'urc.  The  flighted  breeze  caufcs 
it  to  rife  and  fall,  and  it  is  continually  in  motion. 

But  this,  and  all  other  contrivances  of  the  kind,  are 
inferior  to  the  common  barometer  for  mcaluremrnt  of 
heights,  on  account  of  their  bulk  and  cumberfoine- 
hefs  : nay,  they  are  inferior  for  all  philofophical  pur- 
pofes  in  point  of  accuracy  ; and  this  for  a rcafon  that 
admits  of  no  reply.  Their  fcale  mud  be  determined  in 
all  its  parts  by  the  common  barometer ; and  therefore. 
Tint  villi  (landing  their  great  range,  they  are  fufccptible 
of  no  greater  accuracy  than  tliat  with  which  the  fcale 
of  a common  barometer  can  be  obferved  and  meafured. 
This  will  be  evident  to  any  perfon  who  will  take  the 
trouble  of  confidering  how  the  points  of  their  fcale  mult 
be  afeert ainrd.  The  moll  accurate  method  for  gradu- 
ating fuch  a barometer  as  we  have  now  deferibed  would 
be  to  make  a mixture  of  vitriolic  acid  and  water,  which 
Jheuld  have  -nr  of  the  denfity  of  mercury.  Then,  let 
a long  tube  (land  vertical  in  this  fluid,  and  connect  its 
tipper  end  with  the  open  end  of  the  barometer  by  a 
pipe  which  ha*  a branch  to  which  we  can  apply  the 
tnouth.  Then  if  we  fuck  through  this  pipe,  (he  fluid 
will  rife  both  in  the  barometer  and  in  the  other  tube  ; 
and  10  inches  rife  in  this  tube  will  corrcfpond  to  ouc  inch 
defeent  in  the  common  baromet rr.  I n this  manner  may 
every  point  of  the  feale  be  adj oiled  in  due  proportion  to 
the  reft.  But  it  Rill  remains  to  determine  what  parti- 
cular point  of  the  fcale  corrtfpoods  to  fome  determined 
inch  of  the  common  barometer.  This  can  only  be  done 
by  an  actual  companion } and  this  being  done,  the 
whole  becomes  equally  accurate.  Except  iherefote  for 
the  mere  purpofc  of  chamber  amufement,  in  whicl|  cafe 
the  barometer  lad  dcfciibed  lias  ^decided  preference,  the 
common  barometer  is  to  be  preferred ; and  our  atten- 
tion (hould  be  entirely  directed  to  its  improvement  and 
portability* 

For  this  purpofc  it  (hould  be  fumiihed  with  two  mi- 
Crofcopcs  or  magnifying  glades,  one  of  them  Rationed 
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at  the  beginning  of  the  frajc  l which  (hould  either  be  M".*” 
moveable,  fo  that  it  may  always  be  brought  to  the  fur-  0'r>ri*  f 
face  of  the  mercury  in  the  cillcm,  or  the  ciltcrn  (hould 
be  k>  contrived  that  its  furface  may  always  be  brought 
to  the  beginning  of  the  fcale.  The  guf*  will  enable  us 
to  fee  the  coincidence  with  accuracy.  The  other  mi* 
crofcope  mud  l>e  moveabte,  fo  as  to  be  fet  oppofite  to 
the  furface  of  the  mercury  in  the  tube;  and  the  fcale 
(hould  be  fumiihed  with  a vernier  which  divides  an  inch 
into  1000  parts,  and  be  made  of  materials  of  which  we 
know  the  expanilon  with  great  precifion. 

For  an  account  of  many  ingenious  contrivances  to  si  | 
the  make  inllrumcnt  accurate,  portable,  and  commodi- 
ous confult  Magellan,  Differ,  de  dtvtrftt  injir.  tie  Phyf.  g 
Pbd.  TranJ.  lxvsi.  lxviii. ; ffourn.  de  Phyf-  xix.  108.  346. 
xvi.  392.  xviii.  391.  xxi.  436.  xxii.  390. ; Suizcr,  si  it, 

Deh  tt,  iiu  259.  ; Ue  Luc,  Rnberchej  f ur  in  Modifica- 
tions de  <’  Atmofphere,  i.  401.  ii.  459,  490.  Uc  Luc's 
(Veins  the  mod  fimple  and  perfect  of  them  all.  Cardinal 
de  Luyncs  (Mem,  Par.  176b);  Prink  Uc  Luc,  Re- 
ihercbts,  § 63. ; Van  Swindell's  P fit  toms  Pbyfiae  # 

Com.  A aid.  Pitrop.  L ; Com.  AeatL  P strop.  A'ov. 
ii.  200.  viit. 


Thus  wc  have  given  an  elementary  account  of  the 
didinguifiiing  properties  of  air  as  a heavy  and  compref- 
Able  fluid,  and  of  the  general  phenomena  which  are 
immediate  confequcnccs  of  thefe  properties.  This  we 
have  done  in  a fet  of  propositions  analogous  to  thofc 
which  form  the  doAfinc*  of  hydrodatics.  It  remains  to 
confider  it  in  another  point  of  view,  namely,  as  moveable 
and  inert.  The  phenomena  confequent  on  thefe  proper- 
ties are  exhibited  in  the  velocities  which  air  acquires  by 
preffure,  in  the  rdiltancc  which  bodies  meet  with  to  their 
motion  through  the  air,  and  in  the  imprrfiion  which  air 
in  motion  gives  to  bodies -expofed  to  its  action. 

Ve  (hall  firft  confider  the  motions  of  which  air  is 
fufccptible  when  the  equilibrium  of  preffure  (whether 
ariling  from  its  weight  or  its  clalticity)  if  removed  ; and, 
hi  the  next  place,  wc  (halt  confider  it*  art  ion  on  folid 
bodies  expofed  to  its  current,  and  the  refiftance  which 
it  makes  to  their  motion  through  it*  ,f  s 

In  this  ednfideration  we  (hall  avoid  the  extreme  of  ge- Do  Arina  of 
nerality,  which  renders  the  dtTculfion  too  abdrart  and*,r'°  ic‘ 
difficult,  ar.d  adapt  our  iuveftigation  to  the 
ftanccs  in  which  comprcfliblc  fluids  (of  which  air  tsa/qed  on  by 
taken  for  the  reprefentative)  arc  moil  cojnmonly  found. equal  and 
We  lliall  confider  air  therefore  as  it  is  commonly  found  pwsllel 
in  acccflible  fit  nations,  as  acted  on  by  equal  and  parallel  Kr*vuf 
gravity  ; and  we  (hall  confider  it  in  the  kune  order  in 
which  water  is  treated  in  a fyllem  of  hydraulics.  t|^ 

In  that  fcicncc  the  leading  problem  is  to  determine  Analogous 
with  what  velocity  the  water  will  move  through  a given*0  •k* 
orifice  when  impelled  by  fome  known  preffure ; and 
has  been  found,  that  the  bed  form  iu  which  this  mo(lhJdraUyc#> 
difficult  and  intricate  propofitiou  can  be  put,  is  to  de- 
termine the  velocity  of  water  flowing  through  this  ori- 
fice when  impelled  by  its  weight  alone.  Having  de- 
termined this,  we  can  reduce  to  this  cafe  every  quedion 
which  can  be  proposed ; for,  in  place  of  the  preffure 
of  any  pifton  or  other  mover,  we  can  always  fubftitutc-jy^4  v^j0<i 
a perpendicular  column  of  water  or  air  whole  weight  city  with 
(hall  be  equal  to  the  given  preffure.  which  sir 

The  firft  problem,  therefore^  is  to  determine  wish™^** 
what  velocity  air  will  rufti  into  a void  when  impelled  itJown  * 
R 2 by  weight, 
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by  it#  weight  alone.  This  is  evidently  analogous  to  the 
hydraulic  problem  of  water' flowing  out  of  a vefleL 

And  here  wc  mud  be  contented  with  referring  our 
veadro  to  the  folutions  which  hare  been  given  of  that 
problem,  and  the  demonilration  that  it  flows  with  the 
velocity  which  a heavy  body  would  acquire  by  falling 
from  a height  equal  to  the  depth  of  the  hole  under  the 
forfai  t of  the  water  in  the  vefleL  In  whatever  way  we 
attempt  to  detnonflrate  that  propofition,  every'  ilep,  nay, 
every  word*  of  the  demonilration  appliea  equally  to  the 
air,  or  to  any  fluid  whatever.  Or,  if  our  readers  (hould 
with  to  fee  tbc  connexion  or  analogy'  of  the  cafes,  we 
©tdy  defire  them  to  recolletk  an  undoubted  maxim  iu 
the  fciencc  of  motion,  that  tube*  the  mwmg  force  and 
the  matter  to  U tnotxd  vary  in  tlx  fame  proportion,  the  «• 
locity  tv ill  be  the  fame.  If  therefore  there  be  funilar 
vefleh  of  air,  water,  oil,  or  any  other  fluid,  aU  of  the 
height  of  w homogeneous  atmofphere,  they  will  all  run 
through  equal  and  fimilar  hole*  wirh  the  fame  velocity  ; 
for  iu  whatever  proportion  the  quautiljr  of  matter  mu- 
ring through  the  hole  he  varied  by  a variation  of  denfity, 
the  preflure  which  force*  it  out,  by  asking  in  circutn- 
ftances  perfe&ly  fimilar,  varies  in  the  fame  proportion 
by  the  lame  variation  of  dcufity. 

Wc  mutt  therefore  affume  it  as  the  leading  propofi- 
tion, that  air  ndbet  from  the  atmofphere  into  a void  with 
the  velocity  tvhub  a heavy  lady  won  Id  acquire  by  fading 
from  the  top  of  a Umogeneovt  atmofphere. 

It  is  known  that  air  is  about  840  times  lighter  than 
water,  and  tliat  the  preflure  of  the  atmofphere  fupports 
water  at  tiw  height  of  33  feet  nearly.  The  height 
therefore  of  a homogeneous  atmofphere  is  nearly 
33  X 840,  or  27720  feet.  Moreover,  to  know  the  ve- 
locity acquired  by  any  fall,  recoil  tf  tint  a licavy  body 
by  falling  one  foot  acquires  the  velocity  of  8 f«t  per 
feCond  ; and  that  the  tclocitiei  acquitcd  by  falling  thro* 
different  heights  are  as  the  fquare  roots  of  the  heights. 
Therefore,  to  find  the  velocity  correfpondincr  to  any 
height,  exprefled  in  feet  per  fecond,  multiply  the  fquare 
root  of  the  height  by  8.  We  have  therefore  in  the 
prefent  inftanoc  \=^  27220,  = 8X166,493,  = 1332 
feet  per  fccand.  Tliis  therefore  is  the  velocity  with 
which  common  air  wdl  rufti  into  a void  ; and  this  may 
be  taken  as  a ftandard  number  in  pneumatics,  as  16  a*d 
2 1 are  ftandard  numbers  in  the  general  fcicncc  of  me- 
chanics, exprefling  the  a&iuu  of  gravity  at  the  furface 
of  the  earth.  # . 

It  is  eafy  to  fee  that  greater  prreifion  is  not  neceuary 
i*i  this  matter.  The  height  of  a homogeneous  atmo- 
fphere is  a variable  thing,  depending  on  the  temperature 
cf  the  air.  If  this  irifon  (eems  any  objr&ion  againft 
the  ufe  of  the  number  1332,  wc  may  retain  8 */H  in 
place  of  it,  where  H exprefles  the  Height  of  a homoge- 
neous atmofphere  of  the  given  temperature.  A varia- 
tion of  the  barometer  makes  00  change  in  the  velocity, 
r.or  in  the  height  of  the  homogeneous  atmofphere,  be- 
cauft  it  is  accompanied  by  a proportional  variation  in 
the  dcufity  of  the  air.  When  it  is  increiifcd  -re,  for  uv* 
flance,  the  denfrty  is  alfo  increased  A ; aud  thus  the 
expelling  force  and  the  matter  to  be  moved  are  changed 
in  the  fame  proportion,  and  the  velocity  remains  the 
fame.  N.  B.  We  do  not  here  eonfider  the  velocity 
which  the  air  acquires  after  its  iffuing  into  the  void  by 
rtf  coatiu'jal  cxp&nfioiw  Thu  floay  be  afeertaintd  by 
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the  39th  prop,  of  Newton’s  Prmrifit,  b.  i.  Nay,  which  AJefe 
appears  very  paradoxical,  if  a cylinder  of  air,  communi.  **•*•“* 
eating  iu  this  manner  with  a void,  be  eomprefled  by  a r"md 
pillon  loaded  with  a weight,  which  prefles  it  down  as 
the  air  flow's  out,  and  thus  keeps  it  of  the  fame  denfity, 
tlic  velocity  of  efflux  will  ftill  be  the  fame  however  great 
the  preflure  may  chance  to  be : for  the  fir  ft  and  immc- 
diate  effcA  of  use  load  on  the  pifton  is  to  reduce  the  air 
in  the  cylinder  to  filch  a dcufity  that  its.  claflicitv  (hall 
exactly  balance  the  load ; and  bccaufe  the  elaJhcity  jf 
air  is  proportional  to  its  denfity,  tlie  deufity  of  the  air 
will  be  iticreafcd  in  the  fame  proportion  with  the  load, 
that  it,  with  the  expelling  power  (for  wc  an:  neglecting 
at  prefent  the  weight  of  the  included  air  ju>  too  inconfi- 
demble  to  have  any  (eufiblc  effect. ) Therefore,  (mcc  the 
matter  to  he  moved  is  increafed  in  the  fame  proportion 
with  the  preflure,  the  velocity  will  be  the  fame  as 

. !», 

It  is  equally  eafy  to  dcteimine  the  velocity  with  which  And  iha 
the  air  of  the  alnvifphcre  will  rulh  into  a fpace  contain- vtlocity 
ing  rarer  air.  Whatever  may  be  the  denfity  of  tliis 
its  elailtcity,  which  follows  the  proportion  of  its  denfity* 
will  balance  a proportional  part  of  the  preflure  of  the  cm-uiuiig 
atmofphere  ; and  it  is  the  cxccfi  of  tliis  laft  only  which fWtJ 
is  the  moving  force.  The  matter  to  be  moved  is  the 
fame  as  before.  Let  D be  the  natural  denfity  of  the 
air,  and  X the  denfity  of  the  air  contained  in  the  vcflel 
into  which  it  is  fuppofed  to  run,  and  let  P be  tfie 
preflure  of  the  atnolphcrc,  and  therefore  equal  to  the 
force  wh  ch  impels  it  into  a void  j and  let  • be  the 
force  with  which  tliis  rarer  air  would  mu  into  a void. 

Pi 

We  have  D : *=P : and  »= jj.  Now  the  moving 

P# 

force  in  the  prefent  inftance  is  P — -r,  or  P— -jyv. 

Laftly,  let  V be  the  velocity  of  air  ruffling  i.ito  a void* 
and  v the  velocity  with  which  it  will  rufti  into  this 
rarefied  air. 

It  is  a theorem  in  the  motion  of  fluids,  that  the 
preflure*.. *re  as  the  fquaic*  of  the  velocities  of  efflux. 

P ' 

Therefore  PiP-’jjsV*  : e‘.  Hcnoe  we  derive 


Wc  do  not 


‘sV'Xi—^i  and  t>=Vxv  t — ^ | 

here  confider  the  idtftance  which  the  air  of  the  atmo- 
fphere wiH  meet  with  from  the  inertia  of  that  in  the 
vcflcl  which  it  muff  difplace  in  its  motion. 

Here  wc  fee  that  there  will  always  be  a curicat  into 
the  vcflcl  while  * is  kfs  than  I). 

We  alfo  learn  the  gradual  diminution  of  the  velocity 
as  the  veiled  fills  j for  * continually  lacxeafes,  and  there* 
t ... 

fore  1 — jy  continually  djminifftca. 

It  remains  to  determine  the  time  t exprefled  in  fo- 
conds,  in  which  the  air  of  the  atmofphere  will  flow, 
into  this  vcflcl  from  its  flate  of  vacuity  till  the  air  in  the 
veflifl  ha#  acquired  any  propofvd  denfity  i. 

Fqr  this  pnrpofe  let  H,  exprefled  iu  feet,  be  the 
height  through  which  a heavy  body  muit  fall  in  order 
to  acquire  the  velocity  V,  exprefled  alfo  in  feet  per  fe- 
cond. This  we  (had  exprefs  more  briefly  m future,  by 
calling  it  the  height  producing  the  velocity  V.  I^et 
C teprefent  the  capacity  of  the  vcfiel,  exprefled  io  cubic 

fees 
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fot,  and  O the  are*  or  firftion  of  the  orifice,  exprtffed 

Motion.  {n  faperticitl  or  i'quarc  feet  j ami  let  the  natural  denfity 
1 ' * of  the  air  he  D.  „ 

Since  the  quantity  of  aerial  matter  contained  m a 
eeffcl  depends  on  the  capacity  of  the  vcfiU  and  d* 
denfity  of  the  air  jointly,  we  may  rxprefs  the  air  which 
would  fill  this  veffcl.  hy  the  ft  mho!  Cl)  when  the  air 
is  in  its  ordinary  ftatc,  and  by  C * when  it  has  the* 
denfity  /.  In  order  to  obtain  the  rate  at  which  it  fills 
we  mull  take  the  fluxion  uf  this  quantity  C •>.  This 
is  C V { for  C is  a conilant  quantity,  and  « is  a variable 
or  flowing  quantity* 

But  we  alfo  ohtaiu  the  rate  of  influx  by  our  know- 
ledge  of  the  velocity,  and  die  area  of  the  orifice,  and 
die  denfity-  The  velocity  is  V,  or  By'H,  at  the  firil 
iuftant ; and  when  the  air  in  the  vcflel  has  acquired  the 
denfity  that  is,  at  the  end  of  the  time jf,  the  velocity 

Tl:c  i»te  of  influx  therefore  (winch  mny  he  con- 
«i>cil  13  mcifurcJ  bf  the  liulc  mifs  of  air  which  will 
enter  during  the  time  i with,  thil  vdocitr)  will  be 

Si/HOD^D— »<,  or  »v'HOv/I>*/S^' (,  mul- 

T^5 

tiplying  the  exloc'.tj'  hy  the  orifice  and  by  the  deidky. 

Here  then  we  have  two  values  of  the  rate  of  influx. 
By  ftating  them  as  equal  w*j  have  a fluxtonary  equation, 
horn  which  we  may  obtain  the  fluents  that  is,  the 
time  / in  fcconds  ncceffaiy  for  bringing  the  air  in  the 
veffcl  to  the  denfity  \ or  the  denfity  / which  w iU  be 
produced  at  the  end  of  any  time  /.  \Vr  have  the  tqua*> 
t!oo  8v/HOv/J^v/,1)— it  — C ♦.  Hc:.ce  we  derive 

•=57H'o7Dx7fc-  of  th"  lkc  fW  “ 

Q 

tz±  + A,  m which  A ri  a con- 

ditional conftant  quantity.  The  condition  which  de- 
termines it  is  that  f mull  be  nothing  when  * is  nothing, 
that  is  when  s/l)  — J=:  v'T)  j for  this  w evidently 
the  cafe  at  die  beginning  of  the  mot  roe.  Hence  k 
lilious,  that  the  coitiiaia  quantity  is  V l),  aod  th* 
complete  fluent,  fuited  to  the  «*uK  u 

ivHovDx  v'S— 

The  motion  ceafos  when  the  air  in  the  ♦rf’d  lew  rw- 
euired  the  denfity  of  the  uUaul  air;,  that  is  when 

c c 

,=©.  or  when  '=;^h0^d  X vO>.  = ^flo ' 

T tie  refute  the  time  of  completely  filling  the  vcflel  is- 

C 

dVHO- 

Let  us  iHuffnite  this  by  an  example  in  numbers 
tiappafing  then  that  air  is  840  times  lighter  than 
r,  and  the  height  of  the  homogeneous  ataujfphcjc 
4772 D feet,  we  have  41/ biz:  666.  Lit  us  further 
fuppofc  the  rrlSrl  to  contaiu  8 cubic  feet,  width  is 
nearly  a wine  hogfhead,  and  that  the  hole  by  which  the 
41 r of  the  ordinary  denfity,  which  we  (hall  make  zz:  1, 
caters  is  an  inch  fquarc,  or  ?£  s of  a fquauc  foot*  Then 
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the  time  in  fecond*  of  completely  lilting  fit  will  be 

~ 666’  °*  666"*  or  x,7297**  ^ hole  *•  only 
T5*  of  a Cquare  inch,  that  is,  if  its  fide  is  tV  of  an 
inch,  the  time  of  completely  filling  the  hoglhcad  will 
be  173'  very  neatly,  or  iornetking  lefs  than  three 
minutes. 

If  we  make  the  experiment  w itli  a hole  cut  in  a thin 
plate,  we  fliall  find  the  time  greater  nearly  in  the  pro- 
portion of  63  to  100,  for  rtafons  obvious  to  all  who 
have  tludicd  hydraulics  In  like  maimer  we  can  tell 
the  time  ncccflaty  for  bringing  the  air  in  die  veffcl  to  £ 
of  its  ordinary  denfity.  The  only  variable  part  of  our 
fluent  m the  coefficient  — v^D  — or  V*  1 — Jm  Let  / be 
z=\t  then  v'T — 1 =r  = {,  ami  1 — t/i — i=f  | 

and  the  time  is  86 1"  very  nearly  when  the  hole  is  ts  of 
an  inch  wide. 

Let  us  now  fuppofe  that  the  air  in  the  vcflel  A BCD 


Plate 


(fig.  6+.)  is  ernnprefled  by  a weight  a&tng  on  the  CCCCVJ 
cover  Al),  which  is  moveable  down  the  vcflel,  and  b *®7 
thus  expelled  into  the  external  air.  * chy  oTair 

Tiie  immediate  effect  of  this  externa!  prefTurc  i*  toWth  the 
romprrfa  the  air  and  give  it  another  denfity.  'Hie  additional 
* denfity  I)  of  the  external  air  correfpouds  to  its  preflore ‘“P^f*  ^ 
P.  Let  the  additional  preflure  on  the  cover  of  thej^^jJL6 
veffcl  be  /•,  and  the  denfity  of  the  air  in  the  vcflel downth* 
be  J.  We  (ball  have  P : P+p=D  r d / and  therefore  veflcU 

yaPX-g-.  Then,  bccaufc  the  preflure  which  ex- 
pels the  air  is  the  difference  between  the  force  which 
comprrflet  the  air  in  the  veffcl  and  the  force  which 
compreffes  the  external  air,  the  cxpellog  force  is 
/.  And  hccaufc  the  quantities  of  motiuu  are  as  the 
forces  which  fimilarly  produce  them,  we  (hall  have 

d~  D 

P:  PX  ~~]J~  = MV  : mr  ; where  M and  m exprefs 

die  quantities  of  matter  expelled,  V exprefles  the  velo- 
city widi  which  air  mflies  into  a void,  and  t>  ex^rcflicf 
the  velocity  fought.  But  hccaufc  the  quantities  of 
serial  matter  which  iffue  from  the  fame  orifice  in  a mo- 
nwnt  are  as  the  den  fit  ks  and  velocities  jointly,  we  Ihall*. 
hive  MV  : awsDW  : tfvv,  =I)V*  : dva*  There- 
//—D 

= DV‘  ; dv.  Hmot  wo  deduce 


fr**  P:f~jy 

,=  v /O. 

< <t  1 


We  may  have  another  expraflion  of  the  velocTty  with- 
e ut  canlidcring  the  denfity.  We  hod  P : P-f-p?  D ; dr 

tliercfore  ,l~  ~ y D = D. 

1 P 


_DxP+7— DP 


and  . 


-H  _Dxt’+jt-DP 
I " DxP+>  *' 


fHA'ittd 

*r<m- 

in 


-g+j-T-I,  =D^-:.  tliertfcre  v=Vx 

which  is  a very  fitnpkr  and  eouveuient  exprt  flion. 

Hitherto  we  have  co«ffdered  the  motion  of  air  as  the  tjTrft' 
produced  by  its  weight- onh*.  Let  us  now  cocfukr  the  1 f the  «»>• 
tflidl  of  ittdfllicity,  «J»Ririty 

Let  ABCD  ( fig.  64.)  be  a veffcl  containing  air  of 
any  denfity  D»  'Irus  air  is  iu  a Hate  of  comprrffion  ; 
aud  if  the  cor;  preying  forre  be  removed,  it  will  expand, 
and  its  dad. will  duninifh  along  with  its  deriiity. 

Its 
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Saint  17 
sir  iflii* 
inf?  into  a 
void  in  a 
given  time, 
and  the 
oeufitjr  at 
(he  cn  1 <<f 
Chat  time. 


Its  eLftk-Uy  in  any  (late  is  meafured  by  the  force  which 
keeps  it  in  that  Hate.  The  force  which  keeps  common 
air  in  its  ordinary  denfily  is  the  weight  of.  the  atxnu- 
fphere,  and  is  the  fame  with  the  weight  of  a column  of 
water  33  feet  high.  If  therefore  we  fuppofe  that  this 
air,  inilead  of  lx  mg  confined  by  the  top  of  the  vtffd, 
is  prcflcd  down  by  a moveable  pifton  carrying  a column 
*f  water  33  feet  high,  iu  clafticity  will  balance  this 
prefliire  as  it  balances  the  preffure  of  the  atmofphcrc  | 
and  as  it  is  a fluid,  and  propagates  through  every  part 
the  preffure  exerted  on  any  one  part,  it  will  profs  on 
any  little  portion  of  the  veflel  by  its  clafticity  in  the 
fame  manner  as  when  loaded  with  this  column. 

The  confluence  of  this  rcafouing  is,  that  if  this 
fmall  portion  of  the  veflel  be  removed,  anil  thu9  a paf- 
fag,.-  be  made  into  a void,  the  air  will  begin  to  flow’  out 
with  the  fame  velocity  with  which  it  would  flow  when 
impelled  by  its  weight  alone,  or  with  the  velocity  ac- 
quired by  falling  flora  the  top  of  a homogeneous  atmo- 
fpherc,  or  133a  fett  in  a fecund  nearly. 

But  as  foon  as  feme  air  has  come  out,  the  denfitjf 
of  the  remaining  air  is  diminilhcd,  and  its  clafticity  is 
diminifticd  | therefore  the  expelling  force  is  diminilhcd. 
But  the  matter  to  be  moved  is  diminilhcd  in  the  very 
fame  proportion,  becaufe  the  denfily  and  clafticity  are 
found  to  vary  according  to  the  lame  law  ; therefore  the 
velocity  will  continue  the  fiimc  from  the  beginning  to  the 
end  of  the  efflux. 

This  may  be  feen  in  another  way.  Let  P be  the 
preffure  of  the  atmolphcre,  which  being  the  counter- 
balance and  mcafure  of  the  initial  clafticity,  is  equal  to 
the  expelling  force  at  the  fiift  inftant.  Let  D be  the 
initial  denfily,  and  V the  initial  velocity.  Let  d be  its 
denlity  at  the  end  of  the  time  t of  efflux,  and  v the 
contemporaneous  velocity.  It  is  plain  that  at  the  end 

of  this  time  we  (hall  have  the  expelling  force 
/ P,/\ 

for 

Theft  forces  arc  proportional  to  the  quantities  of 
motion  which  they  produce  ; and  the  quantities  of  mo- 
*iou  are  proportional  to  the  quantities  of  matter  M and 
m id  the  velocities  V and  v jointly  : therefore  wc  have 

P:^==MV:mr.  But  the  quantities  of  matter 

which  cfcape  through  a given  orifice  are  as  the  denfitica 
and  velocities  jointly  ; tliat  is,  M : wsDV  : dv : there- 
to/- 1VDV* 

fore  P : jj-=z  DV*  :dv\  and  PX</o*=— g—  =Ps/V\ 

ami  Var’,  and  V=x>,  and  the  velocity  of  efflux  is 
eonftant.  Hence  follows,  what  appears  very  Unlikely 
at  firft  fight,  tlut  however  much  the  air  in  the  veflel  is 
comienfcd,  it  will  always  illue  into  a void  with  the  fame 
velocity.'  +'  ‘ 

Li  order  to  find  the  quantity  of  aerial  matter  which 
will  iffuc  during  any  time  t , arid  confequently  the  den- 
fity  of  the  remaining  air  at  the  end  of  this  time,  we 
mull  get  the  rate  of  efflux.  In  the  clement  of  time 
’/there  iffuci  (by  what  b,is  been  faid  above)  the  bulk 
flv'HO/  (for  the  velocity  V is  eonftant)  ; and  there- 
fore the  quantity  Ky/ROdt.  On  the  other  hand,  the 
quantity  of  air  at  the  beginning  was  CD,  C being  the 
capacity  of  the  veflel  ; and  when  the  air  Jus  acquired 
the  dcufity  d,  the  quantity  is  C d,  and  the  quantity 


run  out  is  CD—- C d:  then-fore  the  quantity  wWeh  h«  Afr  I* 
run  out  in  the  time  t iquft  be  the  fluxion  of  CD— -C  d t **’****"«  * 
or  — Qj  Therefore  wc  have  the  equation  S\SRQd t 3 ' • 

-Ci,  and 

Q 

The  fluent  of  this  is  / — g^/fiQ  log*  d.  This  fluent 

mull  be  fo  taken  that  / may  be  = 0 when  D.  There* 

C D 

fore  the  correal  fluent  w3L  be  / log.  ^ * for 

D 

log.-jj  = log,  i,  — o,  We  deduce  from  this,  that  it 

requires  an  infinite  time  fof  the  whole  air  of  a veflel 
to  flow  out  of  it  into  a void.  N.  B.  By  log.  d , Sic . is 
meant  the  hyperbolic  logarithm  of  d%  6c c.  3g„ 

Let  us  next  fuppofe  that  the  veflel,  inllcad  of  letting  When  -fee 
out  its  air  into  a void,  emits  it  into  air  of  a Ids  den*  veflel  emit* 
ftfy,  which  remains  con  liar,  t during  the  efflux,  as  wefi»nf®nuef 
may  fuppofe  to  be  the  cafe  when  a veflel  containing 
condenlud  air  emits  it  into  the  Unrounding  atmo- 
fpherc.  Let  the  initial  denfily  of  the  air  in  the  veflel 
be  and  that  of  the  atmofphcrc  D.  Then  it  is  plain 

PD 

that  the  expelling  force  is  P — - , and  that  after 

, . . . Yd  PI)  . r „ PD 

the  time  t it  is— j—  — ~~j~.  Wc  have  therefore  P — ~j~ 
mv,  = 1 V*  ! dv*.  Whence  wc 


derive  o =:  V 


From  this  equation  we  learn  that  the  motion  will  be 
at  an  end  when  3 and  if  Jr-D  there  can  be  no 

efflux.  ^ 70 1 

To  find  the  relation  between  the  time  and  the  den-Rel*ri*a 
fity,  let  H as  before  be  the  height  producing  tke  vclo*^tw?cn 
city  V.  The  height  producing  the  velocity  of  cffi^^Vdenfity 
4 d—  D , whui  ifftt. 

v mull  be  H X and  the  little  parcel  of  airing  into  a 

" * — D _ void. 

which  will  flow  out  in  the  time  t will  be  ^Bv'HOi/ir 

^ ~J j— ^|.  *lic  other  hand,  it  is  =: — C J 

Hence  we  deduce  the  fluxionary  equation  i zs 
Cv^D 

8v'H0^7X  Vd1- Dd*  Thc  fluent  th,s’  corrfft' 

cd  fo  as  to  make  /=  O when  d=!t  k t— 

* 8^/HOv^ 

* lo«-  ^ ■iD+v'F-Ui )■  Mi  tbc 

. Cl/1-  D~ 

completing  the  efflux,  when  is  t 

/• — (D+v'f-D  \ 
xIog.( 40  )■ 

Lalll,,  let  ABCl),  CFGH  (fig.  65.)  he  two  wf-  W.t. 
feb  rfntaining  airs  of  different  drn&do,  and  comm*-  ccccV‘ 
tiicating  by  the  orifice  C,  there  will  be  a current  from yrul'jb, 
the  veflel  containing  the  denfer  air  into  that  containing  from 
the  rarer:  fuppofe  from  ABCl)  into  CFGH.  denier  int. 

Let  P be  the  claflk  force  of  the  air  iu  ABCD, 
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its  denfity,  tad  V it*  velocity,  and  D die  denfity  of 
the  air  In  CFOH.  AnJ,  after  the  time  t,  let  the 
denfity  of  the  air  in  A BCD  be  7,  its  velocity  v , and 
the  denfity  of  the  air  in  CFGllbe  \ The  apdling 
PD  .. 

force  from  ABCD  will  be  P — -q— at  the  firft  intlant, 
T if  P' 

and  at  the  end  of  the  time  / h will  bc^—Q*.  Therefore 
PD  P a pr 

we  ihall  have  P - q- : q^'  : f»'i  wlikh  gives 

t>=:VX  / .aiidthemotionwillceafcwhenJ-^. 

^ 7 * 

Let  A be  the  capacity  of  the  firff  veflel,  and  B 
that  of  the  fecund.  We  have  the  fecoud  equation 
A(Qj-o)  + BD. 

AQj-BD^At+Bi,  and  therefore;  =— --***  ^ 

Subiliiuthig  this  value  of  * in  the  former  value  ofv,  wchivc 

’t,=vx  y^— **«• 

the  relation  between  the  velocity  v and  the  denfity  7. 

In  order  to  afeertain  the  time  when  the  air  iit 
ABCD  has  acquired  the  denfity  7,  it  will  be  conve- 
nient to  abridge  the  work  bv  fomc  fubfiitutioiis.  There- 
fore make  QJ IV d A ) _M,  BQD  bBQ^-N,  BC^- 

Thcn,  proceeding  as  before,  wc 


*15 


BD=R  and 


M 


obtain  the  fluxionary  equation  Sv^HOy^ 


N* 


ACt-A,  =-  Aj  ; =,Xix^ 

of  which  the  fluent,  completed  fo  that  t=u>  when  7-  (L 

A*/R  /<L-i”+V'(Q>QJ\ 

,*'-8v'riOv/MxLoe(  ^>>^(7^)') 

Some  of  thefe  qncAions  are  of  difficult  folution,  and 
. fo-ce  *.  not  ^re^ucnt  u^c  *n  the  more  important  and 

is  bellow*,*  VJ^U*1  applications  of  the  dofkrines  of  pneumatics,  at 
leaft  in  their  prefent  form.  The  cafes  of  grcateil  ufc 
are  when  the  air  is  expelled  from  a veflel  by  an  exter- 
nal force,  as  when  bellows  are  worked,  wliether  of  ‘.he 
ordinary  form  or  confiding  of  a cylinder  fitted  with  a 
moveable  pi  (Ion.  Tlus  lait  cafe  merits  a particular  con- 
fideration  ; and,  fortunately,  the  invefligation  is  cx- 
trcmely  eafy. 

Plate  Let  AI)  fig.  64.  be  confidcrcd  a*  a pffton  moving 
CCCCV.  downward  with  the  uniform  velocity  t\  and  let  tlxe  area 
of  the  piflon  be  n times  the  area  of  the  hole  of  efflux, 
then  tire  velocity  of  efflux  anting  from  the  motion 
of  the  piflon  will  be  Add  this  to  the  velocity  V 
produced  by  the  dalUcitjr  of  the  air  Jn  the  firft  quellion, 
and  the  whole  velocity  will  be  V nf.  It  will  be  the 
lame  in  the  others.  The  problem  is  alfo  freed  from  the 
confederation  of  die  time  of  efflux.  For  this  depends 
now  on  the  velocity  of  the  pillan.  It  is  Hill,  however,  a 
very  intricate  problem  to  aicertain  the  relation  between 
the  time  and*thc  denfity,  even  though  the  piftun  is 
moving  uniformly ; for  at  the  beginning  of  the  mo* 
tion  die  air  is  of  common  denfity.  As  the  pifton  de- 
scends, it  both  expels  and  compreffcs  the  air,  and  the 
denfity  of  the  air  jn  the  veflel  varies  in  a very  intricate 
manner,  as  alfo  its  refinance  or  reaction  on  the  pi  lion.  For 
thi  reafon,  a piflon  which  moves  uniformly  by  means  of 
an  external  force  will  never  make  an  uniform  bLdl  by  iuc- 


v'Ry'y 


*9J 

When  mir 
U cijdld 


ceflive  ilrokc*  j it  will  always  be  weak  r c r.t  the  beginning  A 1 * »*• 
oftheftroke.  The  beft  wav  for  fccuring  an  uniform  blau  **°n*  ^ 
is  to  employ  the  external  force  only  for  lifting  up  the  ’ 
piflon,  and  then  to  let  the  piflon  defeend  by  its  own 
weight*  In  this  way  it  will  quickly  fink  down,  com- 
preiflog  the  air,  till  its  denfity  and  correfponding  cla- 
llicity  exactly  balance  die  weight  of  the  piflon.  Af- 
ter this  the  piflon  will  defeend  equably,  and  the  bhft 
will  be  uniform.  Wc  (hall  hare  occafiou  to  coufidcr 
this  more  particulary  under  the  head  of  Psivu'n  ic.it 
Ma'bmtt,  Tlwfc  obfervatiom  and  theorems  will  ferve 
to  determine  the  initial  velocity  of  the  air  in  all  im- 
portant cafes  of  its  ex  pul  lion.  Tlic  philofophcr  will  learn 
the  rate  of  its  efflux  out  of  one  veflel  into  another; 
die  chtmifl  will  be  able  to  calculate  the  quantities  of 
the  different  galis  which  qrc  employed  in  the  curiout 
experiments  of  the  ingenious  but  unfortunate  Lavoi- 
fier  on  Combuflion,  and.  will  find  them  extremely  diffe- 
rent from  what  he  fuppofed ; the  engineer  will  learn 
how  to  proportion  the  motive  force  of  his  machine  to 
die  quantity  of  aerial  matter  which  hi$  bellows  muff 
ftipplr.  But  it  is  uot  enough,  for  this  purpofc,  that 
the  air  brgin  to  ifllic  in  the  proper  quantity  ; wc  mult 
fee  whether  it  be  not  affected  by  the  circum (lances 
oi  its  fubfequent  pillage*  ^ 

All  die  modi  cations  of  motion  which  are  obferved  l*aff*vc  of 
in  water  conduits  take  phice  alfo  in  the  paflage  of  air  *:r  duwiek 
through  pipes  ami  holes  of  all  kinds.  There  is  thejljj*^^ 
fame  diminution  of  quantity  paffing  dirough  a hole  in 
a thin  plate  that  is  ob&rved  iu  water.  Wc  know  of  water  in 
that  (abating  the  fir.all  effect  of  friction),  water  if-cen*hut»- 
fucs  with  the  velocity  acquired  by  falling  from  the 
furface ; and  yet  if  wc  calculate  by  this  velocity  and 
by  the  area  of  the  orifice,  wc  (hull  find  the  quan- 
tity of  water  dc^cicnt  neatly  in  the  proportion  of  6* 
to  too.  Tills  is , owing  to  die  water  prefling  towards 
the  orifice  from  all  fides,  which  occufions  a contraction 
of  the  jet.  The  fame  thing  happens  in  the  efflux  o£ 
air.  Alfo  the  motion  of  water  is  greatly  impeded  by 
all  contractions  of  its  paflage.  Tilde  oblige  it  to  ac- 
celerate its  velocity,  and  tlutrefore  require  an  increafe 
of  preffiuc  to  force  it  through  them,  and  this  in  pro- 
portion to  the  fqtiares  of  the  velocities.  Thus,  if  a 
machine  working  a pump  caufes  it  to  give  a certain 
number  of  ftrokes  in  a miiuitc,  it  will  deliver  a deter- 
mined quantity  uf  water  in  that  time.  Should  it  hap- 
pen that  the  paflage  of  the  water  is  contracted  to  one 
half  in  any  part  of  doc  machine  (a  thing  which  fre- 
quently happens  at  the  valves),  the  water  mitft  move- 
through  this  contraction  with  twice  the  velocity  that 
it  has  in  the  reft  of  the  paflage.  This  will  require 
four  times  the  force  to  be  exerted  on  die  pilton.  Nay 
(which  will  appear  very  odd,  and  is  never  iufpcdted 
by  engineers),  if  no  part  of  the  paflage  is  narrower 
than  the  barrel  of  the  puinp,  but  011  the  contrary 
a part  much  wider,  and  if  the  conduit  be*  again  con- 
tracted to  the*  width  of  die  barrel,  an  additional  force 
muil  be  applied  to  the  piflon  to  drive  the  water  through 
this  paflage,  which # would  not  have  been  neccffary  if 
the  paflage  had  not  Wen  w i.Jened  in  any  part.  It  will 
require  a foice  equal  to  the  weight  of  a column  of 
water  of  the  height  ncccffary  for  communicating  a ve- 
locity the  fquare  of  which  is  equal  to  the  difference 
of  the  fquarcs  of  the  velocities  of  the  water  in  the  wide 
and  the  narrow  part  of  the  conduit. 

4 TU 
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Air  in  The  fare  thirty  lake*  place  in  the  motion  of  air,  and 
therefore  all  contraftions  and  dilatations  muft  be  care- 
1 ^ fully  avoided,  when  we  want  to  prclcrve  the  velocity 
Airfuffer*  unimpaired. 

the  f.tre  Air  aKo  fttfTers  the  fame  retardation  in  its  motion 
retardation  pip**.  By  not  knowing,  or  not  attending  to  that, 

mlTwatei5**  CTIK,rvr' 55  of  tbe  firft  reputation  have  been  prodigioufly 
•'d^he,,  difappotnted  in  their  expeditions  of  the  quantity  of 
necetffify  of  air  which  will  be  delivered  hy  long  pipes.  Its  extiemx 
•rtro<!'  £ mobility  and  ligbtncf*  hindered  them  from  fufpe&ing 
so  thu.  that  it  would  fuller  any  fenfiblc  retardation.  Dr  Pa- 
pin, a moll  ingenious  man,  propofed  this  as  the  moft 
effcftital  method  of  transferring  the  action  of  a moving 
jxmer  to  a great  diftance.  Suppofe,  for  inftance,  that 
it  was  required  to  raife  water  out  of  a mine  by  a wa- 
ter-machine, and  that  theft  was  Ho  fall  of  water  nearer 
than  a mile's  diftance.  He  employed  this  water  to 
drive  a pifton,  which  (hould  comprefs  the  air  in  a cy- 
linder communicating,  by  a long  pipe,  with  another 
cylinder  at  the  mouth  of  the  mine.  This  fecond  cy- 
linder had  a pifton  in  it,  whofe  rod  was  to  give  motion 
to  the  pumps  ct  the  mine.  He  capered,  that  as  foon 
as  the  pifton  at  the  water-machine  had  comprcifixl  the 
*ir  fufficiently,  it  would  caufe  the  air  in  the  cylinder 
at  the  mine  to  force  up  its  pifton,  and  thus  work  the 
pumps.  Doftor  Hooke  made  many  objections  to  the 
method,  when  laid  before  the  Royal  Society,  and 
it  was  much  debated  there.  But  dynamics  was  at 
this  time  an  infant  fcience,  and  very  little  underftood. 
Newton  had  not  then  taken  any  pan  in  the  bulincfs  of 
the  fociety,  fltherwift  the  true  otyeAton*  would  not 
have  efcapcd  hi*  fagacimw  mind.  Ndtwithllanding  Pa- 
pin's great  reputation  as  an  engineer  and  mechanic,  he 
could  not  bring  bis  fchetne  into  ufe  in  England  j but 
# afterwards,  in  France  and  in  Germany,  where  he  fettled, 

he  got  fomc  perfons  of  great  fortunes  to  employ  him 
in  this  project ; «nd  he  efefted  great  machines  in  Au- 
vergne and  Weftphatia  for  draining -mines.  But,  fo  far 
from  being  cffe&ive  machines,  they  would  not  even  be- 
gin to  move.  He  attributed  the  failure  to  the  quan- 
tity of  air  in  the  pipe  of  omnntuniention,  which  muft  be 
cr-ndenfcd  before  it  can  condcofc  the  air  in  the  remote 
rvltndcr.  This  indeed  is  true,  and  he  fhould  have 
thought  of  this  earlier.  He  therefore  tliminifhcd  the 
fixe  of  this  pipe,  ard  made  Ms  water-machine  exhauft 
inftead  of  condenlii.g,  and  had  no  doubt  but  that  the 
nnmenfe  velocity  with  which  air  ruftiM  into  a vc4d  would 
make  a rapid  and  rffcftnsl  communication  of  power. 
But  he  was  equaDy  dHappointcd  her**,  and  the  machine 
at  the  mine  flood  ftill  as  before* 

Near  a -century  after  this  a very  intelligent  engineer 
attempted  a much  more  fcaiiblc  tiling  of  tins  kind  at  iui 
iron  founder?  in  A Vide*.  He  cridled  a machine  at  a 

powerful  hdl  of  watrr,  which  worke  d a fet  of  ryfrtijhv 
bellows  the  blow  pipe  of  which  was  eomhifted  to  tlif 
diftance  of  a mile  and  a half,  where  it  was  applied  to  a 
Mail  furnace.  But  notwit  hftanding  ever)*  care  to  make 
five  conducing  pipe  very  air-tight,  of  great  fitc,  and  as 
fmooth  as  peffible,  it  would  hardly  tW  out  a candle, 
*I*he  failure  a%  ifcrilicd  t*»  the  impoffibiKty  of  making 
the  pipe  air-tight.  But,  whit  was  ftirpriftr.g,  above 
fen  minutrs  dapfed  after  the  action  of  the  piftons  in 
the  bellow  s before  the  lctft  wind  could  he  perceived  at 
the  end  of  the  pipe ; whereas  the  engineer  expected  an 
interval  of  6 fc  roods  otily. 


a r i 6 s. 

Ko  very  diftinA  theory  can  t>e  delivered  on  this  fab-  AV  in 
jc& ; but  we  may  derive  confiderablc  affiftance  in  un-  J 

derftanding  the  caufes  of  the  obftruAion  to  the  motion 
of  w ater  m long  pipes,  by  confidering  what  happens  No  o.ft.r.a 
to  air.  The  dafticity  of  the  air,  and  ita  great  com-'h«°*v  on 
prefliliility,  have  given  ui  the  diilindtcft  notions  of 
dity  in  general,  (bowing  us,  in  a way  that  can  hardly 
be  controverted,  that  the  particles  of  a fluid  are  kept 
at  a diftance  from  each  oilier,  and  from  other  bodies 
by  the  corpufcular  forces.  We  ihaU  therefore  take  this 
opportunity  to  give  a view  of  the  fubjeft,  which  did 
not  occur  to  us  when  treating  of  the  morion  of  water 
in  pipes  rrferving  a further  difeuffion  to  the  articles 
River,  Vfr. 

The  writers  on  hydrodynamic*  have  always  cenlidef-  Hnw  fluids 
ed  the  obit  ruCtion  to  the  motion  of  fluids  along  canal**  c °*>- 
nf  any  kind,  as  owing  to  fomething  like  the  frifrion  hy  :rufte^  ** 
which  the  motion  of  fohd  bodies  on  each  other  n ob-  X/gTi. 
flruCted  i but  we  cannot  form  to  ourfdvet  any  diftmCt  nal*. 
notion  of  relcmblance,  or  even  analogy  between  them. 

The  fail  is,  however,  that  a fluid  running  along  a ca- 
nal ha*  its  motion  oMlruftrd  ; and  rival  this  obft ruc- 
tion is  grratrft  in  the  immediate  vicinity  of  the  folid 
canal,  and  gradually  diitiioithes  to  the  middle  of  the 
ftream.  It  appears,  therefore,  that  the  parts  of  fluids 
can  no  more  move  amonjr  each  other  than  among  fo* 
lid  bodies,  without  fuffenog  a diminution  of  their  mo* 
tion.  The  parts  in  phyficr.il  contact  with  the  tides  anti 
bottom  are  retarded  by  thefe  immoveable  bodies.  The 
particles  of  the  next  ftratum  of  fluid  cannot  prefenre 
their  initial  velocities  without  overpaying  the  particle* 
of  the  firft  ftratum  ; and  it  appear*  from  tire  fact  that 
they  art*  by  this  means  retarded.  They  retard  in  the 
fame  manner  the  particles  of  the  third  ftratum,  and  fo 
on  to  the  middle  ftratum  Or  thread  of  fluid.  It  ap« 
pears  from  the  fa&,  therefore,  that  this  fort  of  friction 
is  not  a confequrnre  of  rigidity  alone,  but  tliat  it  i* 
equally  competent  to  fluids  Nay,  fmee  it  is  a matter 
of  AA  in  air,  and  is  evert  more  remarkable  there  than 
in  any  other  fluid,  as  we  (hall  fee  by  the  experiment* 
which  have  been  made  on  the  ftfhje&j  and  as  our  ex- 
periment* on  the  comprvflkm  of  air  fhow  us  the  par- 
ticls  of  air  ten  timrs  neaitT  to  each  other  in  fotnc  cafe* 
than  in  others  (via.  when  we  fee  air  a thou  (and  time* 
deafer  in  thefe  cafes),  and  therefore  force  us  to  ac- 
knowledge that  they  are  not  in  contact;  it  is  plain  tliat 
this  obftruAiou  has  nn  analogy  to  friction,  which  fup* 
pofes  roughneft  ot  inequality  of  furfacc.  No  fuch  iiw 
rqtialify  can  lie  fuppoted  in  the  furfaee  of  an  atrial 
particle;  ftor  would  it  be  of  any  fervlce  In  explaining 
the  ubftrnftion,  fince  the  particles  do  not  rub  on  each 
other,  hut  pnfs  cflSh  other  at  fomc  frontl  and  imper- 
oeptiWc  diftance. 

We  muft  therefore  have  rcrmirfe  to  fome  other  mode 
of  explication.  We  (hall  apply  this  to  air  only  in  till* 
place ; and,  fince  it  is  proved  by  tin*  uncotitrovetfib!* 
experiments  of  Canton,  Zimmerman,  and  others,  that 
water,  racrenry,  oil,  See.  are  alfo  comprdfiblc  and  per- 
fectly claftic,  the  argument  from  this  principle,  which 
is  conchifivc  in  air,  ifttril  equally  explain  the  fnmlar 
phenomenon  in  hydraulics. 

The  moft  highly  polithed  body  wrhudi  we  know  muff 
be  conceived  as  having  an  uneven  iurface  when  wi* 
compare  it  with  the  ftnall  fpaces  in  which  the  corpus- 
cular forces  are  exerted ; and  a quxtrtitv  of  3ir  moviflf 
3 - i* 
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ia  a polilhcd  pipe  may  be  compared  to  a quantity  of 
{mail  (hot  Aiding-  down  a channel  with  undulated  ftdet 
and  bottom.  The  row  of  particles  immediately  conti- 
guous to  the  fide*  will  therefore  have  an  undulated  mo- 
tion : but  this  undulation  of  the  contiguous  particles 
of  aw  will  not  be  To  great  as  that  of  the  furface 
along  which  they  glide  ; for  not  only  every  motion 
requires  force  to  produce  it,  but  alio  every  change  of 
Pam* lc% of  motion.  The  particles  of  air  rcfilt  this  change  from 
air  rdiil  a a rectilineal  to  an  undulating  motion  ; and,  being  ela- 
rtange  flic,  that  is,  repelling  each  other  and  other*  bodies, 
tl^neal  is’  lkey  he*p  * link  nrarcr  to  the  furface  as  they  arc  paf- 
an  undid*-  fing  over  an  eminence,  and  their  path  is  lefs  incurvated 


lu*e  d 


than  the  furface.  The  difference  between  tlic  motion  of 


the  particles  of  air  and  the  particles  of  a fluid  quite  une- 
lailic  is,  in  this  refpeA,  fomewhat  like  the  difference  be- 
tween the  motion  of  a fpring-carriage  and  that  of  a com- 
mon carnage.  When  the  common  carriage  paffes  along  a 
road  not  perfectly  fmooth,  the  line  defenbed  by  the 
centre  of  gravity  of  the  carriage  keeps  pcrfe&lv  pa- 
rallel to  that  ddrribcd  by  the  axis  of  the  wheels,  ri- 
ling and  falling  along  with  it.  Now  let  a fpring 
body  be  put  on  the  lame  wheels  and  pais  along  the 
lame  road*  When  the  axis  riles  over  an  eminence 
perhaps  half  an  inch,  links  down  again  into  the  next 
liollow,  and  then  rifes  a fecund  time,  and  fo  on,  the 
ccntne  of  gravity  of  the  body  •deferibes  a much  ftraight- 
cr  line ; for  upun  the  riling  of  the  wheels,  the  body 
refills  the  motion,  and  comprcffrs  the  fpring*,  and  thus 
remains  lower  than  it  would  have  been  had  the  fprings 
not  been  ipterpofed.  In  like  manner,  it  docs  not  fink 
fo  low  as  the  axle  docs  when  the  wheels  go  into  a hol- 
low.  And  thus  the  motion  of  fpring-carriages  be- 
comes lefs  violently  undulated  than  the  road  along  which 
they  pafs.  This  illuilration  will,  we  hope,  enable  the 
reader  to  conceive  how  the  deviation  of  the  particles 
next  to  tlte  Tides  and  bottom  of  the  canal  from  a recti- 
lineal motion  is  lefs  than  that  of  the  canal  itfclf. 

It  is  evident  that  the  fame  rcafoning  will  prove  that 
^thefts1  un<^u^al”:>n  the  next  row  Prides  will  be  lefs 
rood  row  than  that  of  the  firfl,  that  the  undulation  of  the  third 
of  particle'  row  will  he  lefs  than  that  of  the  fccond,  and  fo  on,  as 
wii]  be  left  j»  reprefented  in  fig.  A.  Plate  CCCCV.  And  thus  it 
sf^heWl  appears,  tiiat  while  the  maft  of  air  has  a progreflivc 
motion  along  tire  pipe  or  canal,  each  particle  is  dc« 
feribing  a waving  line,  of  wluch  a line  parallel  to  the 
dirc&ion  of  the  canal  is  the  axis,  cutting  all  tludc  undu- 
lation* This  axis  of  each  undulated  path  will  he 
flraight  or  curved  as  the  canal  is,  and  the  excursions 
of  the  path  on  each  fide  of  its  axis  w ill  be  lefs  and 
kfs  as. the  axis  of  the  path  is  nearer  to  the  sxta^gf  the 
canal. 

Let  us  now  fee  what  fenfibft  effefl  this  will  have;  for 
all  the  motion  which  we  here  fpeak  of  is  imperceptible. 

. It  is  demon  (bated  in  mechanics,  that  if  a body  moving 
with  any  velocity  be  defle&cd  from  its  rectilineal  path  by 
■ a curved  and  perfectly  fmooth  channel,  to  which  the  rettu 
lineal  path  ii  a tangent,  it  will  proceed  along  this  channel 
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locity  of  the  particle  j but  what  vrs  obforve  ts  the  ve- 
locity of  the  mafs,  and  we  judge  of  it  perhaps  by  the 
motion  of  a feather  carried  along  by  if.  Let  us  fup« 
pofc  a Angle  atom  yo  be  a fenfible  objeet,  and  let  us  at- 
tend to  two  fuch  particles,  one  at  the  fide,  and  the  other 
in  the  middle  : although  we  cannot  perceive  the  undu- 
lations of  thefe  particles  during  their  progreflivc  mo- 
tions, we  fee  the  progreflivc  motions  them  (elves.  Let 
m fuppofe  then  that  the  middle  particle  has  moved 
without  any  uudulation  whatever,  and  that  it  has  ad- 
vanced ten  feet.  The  lateral  particle  will  alfo  h;ive 
moved  ten  feet ; but  this  has  not  been  in  a flraight  Une. 
It  will  not  be  fo  far  advanced,  therefore,  in  the  direc- 
tion of  the  canal ; it  will  be  left  behind,  and  will  ap- 
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pear  to  us  to  have  been  retarded  in  its  motiun  : and  in 
like  manner  each  thread  of  particles  will  be  more  and 
more  retarded  (apparently  only)  as  it  recedes  farther 
from  the  axis  of  the  canal,  or  ivhat  is  ufually  called 
the  thread  of  the  dream. 

And  thus  the  obferved  fa&  is  fhown  to  be  a nccef-  Bat  on  the 
fary  confcqucncc  of  what  wc  know  to  be  the  nature  of  *rho,c  the 
a comprtflible  or  claftic  fluid;  and  that  without 
poflng  any  diminution  in  the  real  velocity  of  each  par-^i  eb. 
tide,  there  will  be  a diminution  of  the  velocity  of  the  ftrudion- 
fenfible  threads  of  the  general  ft  ream,  and  a diminution 
of  the  whole  quantity  of  air  which  paffes  along  it  du- 
ring a given  time. 

Let  ua  now'  fuppofe  a parcel  of  air  impelled  along 
a pipe,  which  is  pcrfe&fj  fmooth,  out  of  a lar- 
ger veffel,  and  iffuirig  from  this  pipe  with  a certain 
velocity.  It  requires  a certain  force  to  change  its  ve- 
locity in  the  veffel  to  the  greater  velocity  which  it  has 
in  the  pipe.  This  is  abundantly  demonflrated.  How 
long  foever  we  fuppofe  this  pipe,  there  will  be  no 
change  in  tlic  velocity,  or  in  the  force  to  keep  it  up. 

But  let  us  fuppofe  that  about  the  middle  of  this  pipe 
there  is  a part  of  it  w'hich  has  fuddenly  got  an  undu- 
lated furface,  however  imperceptible.  Let  us  further 
foppofe  that  the  Anal  velocity  of  the  middle  thread  is 
die  fame  as  before.  In  this  cafe  it  is  evident  that  the 
fum  total  of  the  motions  of  all  the  particles  is  greater 
than  before,  becaufe  tbc  abfolute  motions  of  the  lateral 
particles  is  greater  than  that  of  the  central  particle, 
w hich  wc  fuppofe  the  fame  as  before.  This  abfolute 
incrcafc  of  motion  cannot  be  without  an  incrcafe  of 
propelling  force : the  force  ifling  now,  therefore,  mull 
be  greater  than  the  force  acting  formerly.  Therefore, 
if  only  the  former  force  had  continued  to  ad,  the  fame 
motion  of  the  central  particle  could  not  have  been 
preferred,  or  the  progreflivc  motion  of  the  whole  flrearn 
enuii  be  diininilhed. 

And  thus  we  fee  diat  this  internal  in  fenfible  undula- 
tory  motion  becomes  a real  obftructiou  to  die  fenlible 
motion  w'hich  we  obferve,  and  occasions  an  expencc  of 
power. 

Let  us  fee  what  will  be  the  confequence  of  extend-  An  kd<K- 
iag  diis  obilruding  fur  face  further  along  the  canal,  ions!  f..rce 
It  muff  evidently  be  accompanied  by  an  augmentation  ”cc«ffajy 


with  undiminilhed  velocity.  Now  the  patSi,  in  the  pre-  of  the  motion  produced,  if  the  central  velocity  be  ft*U  £ 
fent  cafe,  may  be  coofidercd  as  perfectly  fmooth,  finer  kept  up ; for  the  particles  which  are  now  in  contact  vcll  pr0- 

r *•  with  the  (ides  do  not  continue  to  occupy  that  ikuationtgreJbvcn 

the  middle  particles  moving  faller  forward  get  over1103* 
them,  and  in  their  turn  come  next  the  fide ; and  as 
they  are  really  moving  equally  fall,  but  not  in  the  di- 
rection into  which  they  arc  now  to  be  forced,  force  is 
£>  ncceffary 


the  particles  do  not  touch  it.  It  is  one  of  the  uudu- 
iations  which  we  air  coofidering,  and  wc  may  at  pre* 
fent  conceive  this  as  without  any  fubordinate  inequali- 
ties, There  flioukl  not,  therefore,  be  any  diminution 
-of  the  velocity.  Let  us  grant  this  of  the  abfolute  vc- 
_ Vo*.  XV.  Past  I. 
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neccflary  for  changing  the  dire&ion  alfo  ; and  this  is 
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priori  .a.  |n  addition  to  the  force  neceflary  for  producing  the  un- 
dotations  (o  minutely  treated  of.  The  confcquencc 
of  this  mull  he,  that  ad  additional  force  will  be  necef- 
fary  for  prefening  a given  progreffive  motion  in  a 
IpngcT  ohftruBing  pipe,  and  that  the  motion  produced  in  a 
pipe  of  greater  length  by  a given  force  will  be  lefs  than 
in  a (hotter  one,  and  the  efflux  will  be  diimnilhed. 

There  is  another  confidemion  which  mull  have  an 
influence  here.  Nothing  is  more  irrefragably  demon- 
ft  rated  than  the  neccffity  of  an  additional  force  for  pro- 
ducing an  efflux  through  any  contraflion,  even  though 
it  (hould  be  fuccceded  by  a dilatation  of  the  paflage. 
Now  both  the  inequalities  of  the  tides  and  the  undula- 
tions of  the  motions  of  each  particle  arc  equivalent  to 
a fucccffion  of  contractions  and  dilatations ; although 
each  of  thefe  is  next  to  infinitely  fmaU ; their  number 
is  alfo  next  to  infinitely  great,  and  therefore  the  total 
effeft  may  be  fenfible.  < 

We  have  hitherto  fuppofed  that  the  abfoltite  velocity 
of  the  particles  was  not  diminiftied : this  we  did,  ha- 
ving aJTumed  that  the  interval  of  each  undulation  of 
ar^tUr  ^*c  fide*  was  w,t^lout  inequalities.  But  this  was  gra- 
afptmit*,  tuitous : it  was  alfo  gratuitous  that  the  tides  were  only 
tic.  undulated.  Wc  have  no  rcafon  for  excluding  angular 

afperi tics.  Thefe  will  produce,  and  mod  certainly  of- 
ten produce,  real  diminutions  in  the  velocity  of  the 
contiguous  particles ; and  this  muft  extend  to  the 
very*  axis  of  the  canal,  and  produce  a diminution  of  the 
fum  total  of  motion : and  in  order  to  preferve  the 
fame  fenfible  progreflive  motion,  a greater  force  muft 
be  employed.  This  is  all  that  can  be  meant  by  faying 
that  there  is  a refinance  to  the  motion  of  air  through 
^o*  long  pipes. 

And  a There  remains  another  caufc  of  diminution,  via.  the 

g^want  of  perfeft  fluidity,  whether  anting  from  the  dif- 
• femination  of  folid  particles  in  a real  fluid,  or  from  the 

vifeidity  of  the  fluid.  We  lhall  not  infift  on  this  at  prt- 
fent,  becaufc  it  cannot  be  (hown  to  obtain  in  air,  at 
lead  in  any  cafe  which  deferves  confident  ion.  It  feems 
of  no  importance  to  determine  the  motion  of  air  hur- 
rying along  with  it  font  or  duft.  The  effc&  of  fogs 
on  a particular  modification  of  the  motion  of  air  will 
be  confidercd  underthe  article  Sound.  What  has  been 
tii id  on  this  fubjeft  is  fufficient  for  our  purpofe,  as  ex- 
plaining the  prodigious  and  unexpected  obil ruction  to 
the  pafTage  of  air  through  long  and  narrow  pipes.  We 
are  able  to  coDrft  an  important  maxim  from  it,  viz. 
that  all  pipes  of  communication  (hould  be  made  as  wide 
as  circumftances  will  permit : for  it  is  plain  that  the 
ohftru&ion  depend*  on  the  internal  furface,  and  the 
force  to  overcome  it  muft  be  in  proportion  to  the  mafs 
of  matter  which  is  in  motion.  The  firft  increafes  as 
the  diameter  of  the  pipe,  and  the  laft  as  the  fquare.  The 
ohftrudtion  muft  therefore  bear  a greater  proportion  to 
the  whole  motion  in  a final!  pipe  than  in  a large  one. 
The  Uw  ©f  It  were  very  defirable  to  know  the  law  by  which  the 
retardation  retardation  extends  from  the  axis  to  the  fidcs  of  the  ca- 
ci 'ending  nal,  and  the  proportion  which  fubfrfls  between  the 
■idTio  the  ^cn(»thH  of  canal  and  the  forces  neceflary  for  overcoming 
fide-  «J  ti  c the  obftni&ions  when  the  velocity  is  given ; as  alfo 
ca  ai  uo-  whether  the  proportion  of  the  obftruftion  to  the  whole 
known.  motion  varies  with  the  velocity:  but  all  this  is  unknown. 

It  docs  not,  however,  feem  a defprrate  cafe  in  air:  we 
know  pretty  diilin&ly  the  law  of  a&ion  among  ita-par- 


dity. 
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tides,  viz.  that  their  mutual  rrpulfibns  are  inverfely  as  Air  in 
their  di  fiances.  This  promifes  to  enable  us  to  trace  the  Mo'w*r. 
progTcfs  of  undulation  from  the  tides  of  the  canal  to  the  " w r 
axis.  3o6 

Wc  can  fee  that  the  retardations  will  not  increafe  foit  will  not 
faft  as  the  fquare  of  the  velocity.  Were  the  fluid  in-  increafe  f» 
comprcflible,  fo  that  the  undulatory  path  of  a particle 
were  invariable,  the  di  fleeting  forces  by  which  each  indt- 1 
vidual  particle  is  madetodeferibe  itsumlulating  path  would  ties, 
be  precifcly  fuch  as  arife  from  the  path  itfelt  and  the  mo- 
tion in  it;  for  each  particle  wuultl  be  in  the  fituation  of  a 
body  moving  along  a fixed  path.  But  in  a very  cotu- 
preffiblc  fluid,  fuch  as  air,  each  particle  may  be  confider- 
cd as  a folitary  body,  actuated  by  a proje&flc  and  a 
tranfverfc  force,  nrifing  from  the  ad  ion  of  the  adjoining 
particles.  Its  motion  muft  depend  on  the  adjuftment  of 
thefe  forces,  in  the  fame  manner  as  the  elliptical  motion 
of  a planet  depends  on  the  adjuftment  of  the  force  of  pro- 
jection, with  a gravitation  inverfely  proportional  to  the 
fquare  of  the  diftancc  from  the  focus.  The  tranfverfc 
force  in  the  prefent  cafe  has  its  origin  in  the  preflure  on 
the  air  which  is  propelling  it  along  the  pipe  : this,  by 
fqueezing  the  particles  together,  brings  their  mutual  re- 
pulfion  into  action.  Now  it  is  the  property  of  a per- 
fect fluid,  that  a prcfTurc  exerted  on  any'  part  of  it  is 
propagated  equally  through  the  whole  fluid  ; therefore 
the  tranfverfc  forces  which  air  excited  by  this  preffure 
are  proportional  to  the  prcfTurc  itfelf:  and  wr  know  that 
the  preflures  exerted  on  the  furface  of  a fluid,  fo  as  to 
expel  it  through  any  orifice,  or  along  any  canal,  are  pro- 
portional to  the  fquares  of  the  velocities  which  they  pro- 
duce. Therefore,  in  every  point  of  the  undulatory  mo- 
tion of  any  particle,  the  tranfverfe  force  by  which  it  is 
deflected  into  a curve  is  proportional  to  the  fquare  of  ita 
velocity.  When  this  is  the  cafe,  a body  would  continue 
to  deferibe  the  fame  curve  as  before  ; but,  by’  the  very 
compreflion,  the  curvatures  arc  increafed,  fuppofing  them 
to  remain  fimilar.  This  would  require  an  increafe  of 
the  tranfverfc  forces;  but  this  is  not  to  be  found  : there- 
fore the  particle  will  not  deferihe  a fimilar  curve,  but 
one  which  is  lefs  incurvated  in  all  its  parts;  confequent- 
ly  the  progreffive  velocity  of  the  whole,  which  is  the 
only  thing  perceivable  by  us,  will  not  be  fo  much  di- 
miniflicd ; that  is,  the  obftru&ions  will  not  increafe  fo 
faft  as  they  would  otherwife  do,  or  as  the  fquares  of  the 
velocities. 

This  reafoning  is  equally  applicable  to  all  fluids,  and 
is  abundantly  confirmed  by  experiments  in  hydraulics  r 
as  we  (hall  fee  when  confidcring  the  motion  of  rivers. 

We  have  taken  this  opportunity  of  delivering  our  notions 
on  this  f«ibjc£t ; becaufe,  as  we  have  often  (aid,  it  is  in 
the  avowed  diferete  conftitution  of  air  that  we  fee  mod 
diftindly  the  operation  of  thofe  natural  powers  which 
conftitutc  fluidity  in  general.  307 

We  would  beg  leave  to  mention  a form  of  experiment  M.  Boffut's 
for  difeovering  the  law  of  retardation  with  confidcrabk exf*eT1" 
accuracy.  Experiments  have  been  made  on  pipes  andpjpl, 
canals.  Mr  BofTut,  in  \u%  Hydrodynamiqur>  has  given  canals, 
a very  beautiful  fet  mode  on  pipes  of  au  inch  and  two 
inches  diameter,  and  200  feet  long:  but  although  thefe 
experiments  are  very  inftrodtivc,  they  do  not  jjive  us 
any  rule  hy  which  we  can  extend  the  refult  to  pipes  of 
greater  length  and  different  diameters. 

Let  a fmooth  cylinder  be  fet  upright  in  a very  large  FUee 
veflel  or  pond,  and  be  moveable  round  its  axis ; let  it  be  CCCCV* 
6 turned 
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turned  round  by  mean#  of  a wheel  and  pullty  with  an 
uniform  motion  and  determined  velocity.  It  will  ex- 
ert the  fame  force  on  the  contiguous  water  which  would 
be  exerted  on  it  by  water  turning  round  it  with  the 
fame  velocity;  and  as  this  water  would  have  its  motion 
gradually  retarded  by  the  fixed  cylinder,  fo  the  moving 
cylinder  will  gradually  communicate  motion  to  the  fur- 
rounding  water.  We  Ihouid  obferve  the  water  gradually 
dragged  round  by  it ; and  the  vortex  would  extend  far- 
ther and  farther  from  it  as  the  motion  is  continued,  and 
the  velocities  of  the  parts  of  the  vortex  will  be  lefs  and 
Ids  a $ we  recede  from  the  axis.  Now,  we  apprehend, 
that  when  a point  of  the  furfacc  of  the  cylinder  has  moved 
over  200  feet,  the  i motion  of  the  water  at  different  dtflan- 
ces  from  it  will  be  fimilar  and  proportional  to,  if  not  pre- 
cifdy  the  fame  with,  the  'retardations  of  water  flowing 
200  feet  at  the  fame  diftance  from  the  fide  of  a canal : 
at  any  rate,  the  two  are  fufccptible  of  an  accurate  compa- 
nion, and  the  law  of  retardation  may  be  accurately  de- 
duced from  obfervations  made  on  the  motions  of  this 
vortex. 

Air  in  motion  is  a very  familiar  objeA  of  obfervation ; 
and  it  is  interefting.  In  all  languages  it  has  got  a name; 
we  call  it  wind ; and  it  is  only  upon  reflection  that  we 
confider  air  as  wind  in  a quiefeent  ftatc.  Many  perfons 
hardly  know  what  is  meaul  when  air  is  mentioned  ; but 
they  cannot  refufe  that  the  blaft  from  a bellows  is  the 
cxpulfion  of  what  they  contained  j and  thus  they  learn 
that  wind  is  air  in  motion. 

If  is  of  confcqucncc  to  know  the  velocity  of  wind  ; 
but  no  good  and  unexceptionable  method  has  been  con- 
trived for  this  ptirpofc.  The  bell  frems  to  be  hy  mca- 
furing  the  fpace  paiTcd  over  by  the  fhadow  of  a cloud  j 
but  this  is  extremely  fallacious.  In  the  firfl  place,  it  is 
certain,  that  although  we  fuppnfc  that  the  cloud  has  the 
velocity  of  the  air  in  which  it  is  carried  along,  this  is  not 
an  ex*ft  meafurc  of  the  current  on  the  furfacc  of  the 
earth  j we  may  be  almoft  certain  that  h is  greater : for 
air,  like  all  other  fluids,  is  retarded  by  the  fides  and  bot- 
tom of  the  channel  in  which  it  moves.  But,  in  the  next 
place,  it  is  very  gratuitous  to  fuppofe,  that  the  velocity 
of  the  cloud  is  the  velocity  of  the  ftratum  of  air  between 
the  cloud  and  the  earth  ; wc  are  almoft  certain  that  it  is 
not.  It  is  abundantly  proved  by  Dr  Hutton  of,  Edin- 
burgh, that  clouds  are  always  formed  when  two  parcels  of 
air  of  different  temperatures  mix  together,  each  contain- 
ing  a proper  quantity  of  vapour  in  the  Hate  of  chemical  lo- 
lution.  Wc  know  that  different  ftrata  of  air  will  frequent- 
ly flow  in  different  diredious  for  a long  time.  lu  1781 
while  a great  fleet  render vou/ed  in  Leith  Roads  during 
the  Dutch  war,  there  wasabriflt  eaftcrly  wind  for  about 
five  weeks;  and,  during  the  tail  fortnight  of  this  period, 
there  was  a brilk  wdlcrly  current  at  the  height  of  about  }- 
of  a mile.  This  was  diftindly  indicated  by  frequent  fleecy 
cloud*  at  a great  diftancc  above  a lower  ftratum  of  thefe 
clouds,  which  were  driving  all  this  time  from  the  caff- 
ward-  A gentleman  who  was  at  the  liege  of  Quebec  in 
1 759,  informed  us,  that  one  day  while  there  blew  a gale 
from  the  weft,  fo  hard  that  the  (hips  at  anchor  in  the 
river  were  obliged  to  itrike  their  tupmafts,  and  it  was 
with  the  utmnft  difficulty  that  fome  well  manned  boats 
could  row  againft  it,  carrying  fome  artillery  ftores  to  a 
poll  above  the  town,  feveral  (hells  were  thrown  from  the 
town  to  dcilroy  the  boats : one  ofrthe  (hells  burft  in  the 
air  near  the  top  of  its  flight,  which  was  about  half  a 
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mile  high.  The  fmoke  of  this  bomb  remained  in  the  Vdedty  of 
fame  fpot  for  above  a quarter  of  an  hour,  like  a great  , 

round  bad,  and  gradually  dUEpatcd  by  diffufion,  without  ~‘~t 
removing  many  yards  from  its  place.  When,  therefore* 
two  ftrata  of  air  come  from  different  quarters,  and  one 
of  them  flows  over  the  other,  it  will  be  only  in  the  cow- 
tiguous  furfacc*  that  a precipitation  of  vapour  will  be 
made.  This  will  form  a thin  fleecy  cloud ; and  it  will 
have  a velocity  and  direction  which  neither  belongs  to 
the  upper  nor  to  the  lower  ftratum  of  air  which  pro- 
duced it.  Should  one  of  thefe  ftrata  come  from  the  eaft 
and  the  other  from  the  weft  with  equal  velocities,  the 
cloud  formed  between  them  will  have  no  motion  at  all ; 
ftiould  one  come  from  the  call,  and  the  other  from  the 
north,  the  cloud  will  move  from  the  north-call  with  a 
greater  velocity  than  either  of  the  ftrata.  So  uncertain 
then  is  the  information  given  by  the  clouds  either  of  the 
velocity  or  the  dire&ion  of  the  wind.  A thick  fmoke 
from  a furnace  will  give  us  a much  lefs  equivocal  rnca- 
fure  ; and  this,  combined  with  the  effed*  of  the  wind 
in  impelling  bodies,  or  deflecting  a loaded  plane  from  the 
perpendicular,  or  other  effc&s  of  this  kind,  may  give  us 
meafures  of  the  different  currents  of  wind  with  a preci- 
fion  fufficient  for  all  pra&ical  ufes. 

The  celebrated  engineer  Mr  John  Stneaton  has  given.  The  rcfult 
in  the  51ft  volume  of  the  Philofophical  T ranla&ions,  thc^ 
velocities  of  wind  correfponding  to  the  ufual  denonun*- 
tiunn  in  our  language.  Thefe  ere  founded  on  a great  »->  rbia 
number  of  obfervations  made  by  liimfelf  in  the  courfe  of  head, 
his  praClice  in  erecting  wind-mills.  They  are  contained 
in  the  following  table. 
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Feet 

hour. 

per  fecund 

X 

1*7 

2 

*»93  . 

s 

4.40, 

4 

s.*7 : 

5 

7.33 

10 

•4.67 

»». 

it} 

*9>34  . 

*5 

SW 

30 

44.01 

3 5 

J’.3  + , 

40 

58,68 

45 

66,0 1 

5° 

7J.35' . 

60 

88,02 

80 

117.36 

100 

1^6,70 

Name*. 

Light  airs. 

Breeze. 

Brilk  gale. 

Frdhgale. 

Strong  gale. 

Hard  gale. 

Storm. 

Hurricane,  turning 
up  trees,  overturn-  . 
ing  buildings,  &c. 


See  alfo  fome  valuable  experiments  by  him  on  this 
fubjeCt,  Philofophical  Tran  fact  ions  1760  and  1761.  ^|f 

One  of  the  tnuft  ingenious  and  convenient  methods  Account  af 
for  meafuring  the  velocity  of  the  wind  is  to  employ  its  land's 
preflurc  in  fupporting  a column  of  water,  in  the  fame  way  * Kmomc' 
as  Mr  Pitot  meafurcs  the  velocity  of  a current  of  water. 

We  believe  that  it  was  firft  propofedby  Dr  James  Ljrxi 
of  Wind  for,  a gentleman  eminent  for  his  great  knowledge 
in  all  the  branches  of  natural  fcicnce,  and  for  hi*  in- 
genuity in  every  matter  of  experiment  or  practical  ap- 
plication. , 

His  anemometer  (aa  thefe  iuftruments  are  called)  con- 
fifts  of  a glafs  tube  of  the  form  ABCD  (fig.  06,  j,  open  P,ltc 

Si  at  ccc^Vt 
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VdoeTtj  of  at  both  ends,  and  having  the  branch  AB  at  right  angles 
^ to  the  branch  CD.  This  tube  contains  a few  inches  of 
' _ water  or  any  fluid  (the  lighter  the  better) ; it  is  held 
.with  the  pan  CD  upright,  and  AB  horizontal  and  in 
the  direction  of  the  wind ; that  is,  with  the  mouth  A 
fronting  the  wind.  The  wind  ads  In  the  way  of  pref- 
lurc  on  the  air  in  AB,  comprrlTes  it,  aud  caufes  it  to 
prefs  on  the  furfaee  of  the  liquor;  forcing  it  down  toF, 
while  it  rifes  to  E in  the  other  leg*  The  velocity  of 
the  wind  is  concluded  from  the  difference  E/- between 
the  heights  of  the  liquor  in  the  legs.  As  the  wind  does 
not  generally  blow  with  imiform  velocity,  the  liquor  is 
■*1*  to  dance  in  the  tube,  aud  render  the  observation  dif- 
ficult and  uncertain  : to  remedy  this,  it  is  proper  to  con- 
tract very  much  the  communication  at  C between  the 
two  legs.  If  the  tube  has  half  an  inch  of  diameter  (and 
it  fhould  not  have  lefs),  a hole  of  ^ of  an  inch  is  large 
enough  ; indeed  the  hole  can  hardly  be  too  finall,  nor 
the  tubes  too  Urge. 

It  ts  inge  This  inftrument  is  extremely  ingenious,  and  will  un- 
ni'iui  awl  doubtcilly  give  the  proportions  of  the  velocities  of  dif- 
ferent  currents  with  the  greateft  precifion;  for  in  what- 
ever way  the  prcfTurcof  wind  is  produced  by  its  motion, 
we  arc  certain  that  the  different  preflures  are  as  the 
I fquarcs  of  the  velocities:  if,  therefore,  we  can  obtain  one 

certain  tneaiure  of  the  velocity  of  the  wind,  and  obferve 
the  degree  to  which  the  preflure  produced  by  It  raifes 
the  liquor,  we  can  at  all  other  times  obferve  the  pref- 
iurrs  and  compute  tlie  velocities  from  them,  making 
proper  allowances  for  t!ie  temperature  and  the  height 
©f  the  mercury  in  the  barometer  ; becaufc  the  velocity 
will  be  in  the  fubduplicate  ratio  of  the  denflty  of  the 
air  inverfely  when  the  preffure  is  the  famr. 

It  is  ufually  concluded,  that  the  velocity  of*  the  wind 
is  that  which  would  be  acquired  by  falling  from  a height 
which  is  to  E/*  an  the  weight  of  water  is  to  that  of  an 
equal  bulk  of  air.  Thus,  fuppofiug  air  to  be  840  time© 
lighter  than  water,  and  that  E/  is  -/s  of  an  inch,  the 
velocity  will  be  about  <$3  feet  ptr  fecond,  which  is  that 
/ ©fa  very  hard  gale*,  approaching  to  a floras.  Hence  wc 

fee  by  the  bye,  that  the  fcalc  of  this  inftrument  is  ex- 
tremely fhort,  and  that  it  would  be  a great  improvement 
cf  it  t©  make  the  leg  CD  not  perpendicular,  but  very 
much  Hoping ; or  perhaps  the  following  form  of  the 
inftrument  will  give  it  all  the  perfection  of  which  it  is 
rrr**v  caPa^c*  Eet  the  horizontal  branch  AB  (fig.  67.)  be 
w ' contracted  at  B,  and  continued  horizontally  for  feveral 
indies  BG  of  a much  fmaller  bore,  and  tlien  turned  down 
for  two  or  three  indies  GC,  aud  then  upwards  with  a 
wide  bore.  To  ufe  the  inftrumdnt,  hold  it  with  the  part 
DC  perpendicular;  and  (having  flickered  the  mouth  A 
from  the  wind)  poor  in  water  at  D till  it  advances  along 
fill  to  the  point  B,  which  is  made  the  beginning  of 
the  fcalc } the  water  in  the  upright  branch  Handing  at  f 
in  the  fame  horizontal  line  with  BG.  Now,  turn  the 
mouth  A to  the  wind ; the  air  in  AB  will  be  compreffcd 
and  will  force  the  water  along  BG  to  F,  and  cauie  it  to 
rife  from  /to  E ; and  the  range  /E  will  be  to  the  range 
JBF  on  the  fcalc  as  the  fedion  of  the  tube  BG  to  that 
®f  CD.  Thus,  if  the  width  ©f  DC  be  { an  inch,  and 
that  of  BG  ,4*  wc  fhall  have  25  inches  in  the  (calc  for 
©uc  inch  of  real  preffure  £/. 

But  it  has  not  been  demonflrated  in  a very  fatisiadory 
manner,  that  the  velocity  of  the  wind  is  that  acquired 
h)  falling  through  the  height  of  a column  of  air  whofe 
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weight  is  equal  to  that  of  the  column  of  water  Y.f.  Ex- Vc^wrtf  of 
periments  made  with  Pitot's  tube  in  currents  of  water  ™uzd. 
(how  that  feveral  corredions  arc  neceffary  for  concluding  w 
the  velocity  of  the  current  from  the  elevations  in  the 
tube  : thefe  corrediuns  may  however  be  made,  and  fafe- 
ly  applied  to  the  prrfent  cafe  ; and  then  the  iiiftrument 
will  enable  us  to  conclude  the  velocity  of  the  wind  im- 
mediately, without  any  fundamental  companion  of  the 
elevation,  with  a velocity  actually  determined  upon  other 
principles.  The  chief  ufc  which  wc  have  fur  this  in- 
formation is  in  our  employment  of  wind  as  an  im- 
pelling power,  by  which  we  can  aduatc  machinery 
or  navigate  (hips.  Thefc  arc  very  important  appli- 
cations of  pneumatical  do&rines,  and  merit  a particular 
confidciation ; and  this  naturally  brings  us  to  the  lift 
part  of  our  fubjed,  viz.  the  confideration  of  the  im- 
pulfc  of  air  on  bodies  expo  fed  to  it6  adion,  and  th‘e  * 
rcfiHance  which  it  oppoles  to  the  paflage  of  bodies  • 
through  it.  JM 

This  is  a fubjed  of  the  greateft  importance  ; bring  Thi,  fub- 
the  foundation  of  that  art  which  has  done  the  greateft  >e£  i'Wdl 
honour  to  the  ingenuity  of  man,  and  the  greateft  feryice 
to  human  fociety,  by  con neding  together  the  moll  dif-pf 
tant  inhabitants  of  this  globe,  and  making  a communi- 
cation of  benefits  which  would  otherwife  have  been  im- 
pofliblc;  we  mean  the  art  of  Navigation  or  Seamanfhip.  - 
Of  all  the  machines  which  human  art  lias  conftruderl,  a 
ftiip  is  not  only  the  greateft  and  mod  magnificent,  but  : 
alfo  the  moft  ingenious  and  intricate  { and  the  clever 
ft  j man  poflefles  a knowledge  founded  on  the  molt  diffi- 
cult and  abftrufc  dodrincs  of  mechanics.  The  fcaman 
probablycannot  give  any  account  of  his  own  fcicnce ; and  • 
he  pofleffes  it  rather  by  a kind  of  intuition  than  by  any 
procefs  of  reasoning  : hut  the  fucccfs  and  efficacy  of  all  • 
the  mcchanifm  of  this  complicated  engine,  and  the 
propriety  of  all  the  manoeuvres  which  the  feamkn  prac- 
tifcs,  depend  on  tlie  invariable  laws  of  rntefiames,  and 
a thorough  knowledge  of  thefe  would  enable  an  intel- 
ligent perfon  not  only  to  underftand  the  machine  'and 
the  manner  of  working  it,  but  t©  improve  both. 

Unfortunately  this  is  a fubjed  of  very  great  difficulty; 
and  although  it  has  employed  the  genius  of  Newton,  and 
he  has  considered  it  with  great  care,  and  his  follower* 
have  added  more  to  his  labours  on  this  fubjed  tlurn  on 
any  other,  it  Hill  remains  in  a very  imperfect  (late. 

A minute  difeuflion  of  this  fubjed  cannot  therefore 
be  expeded  in  a work  like  this:  werauft  content  ourfclves 
with  luch  a general  ftatement  of  the  moft  approved  doc- 
trine on  the  fubjed  as  flwll  enable  our  readers  to  conceive 
it  dtflindly,  aud  judge  with  intelligence  and  cAnfidcnix 
of  the  practical  deductions  which  may  be  made  from  it.  j, . 

It  is  evidently  a branch  of  the  general  theory  of  the  Impute 
impuffc  and  refiftancc  of  fluids,  which  fhould  have  bet  nan**  telift- 
treated  of  under  the  article  Hydraulics,  but  was  (hen***0* 
deferred  till  the  mechanical  properties  of  comprelfible  ***’ 
fluids  fhould  alfo  be  omlidcrcd.  It  was  thought  very 
reafonable  to  fuppofe  that  the  liicumflauces  of  tlaflicity 
would  introduce  the  fame  changes  in  the  impuJfc  and  rc- 
fi fiance  of  fluid*  that  it  dots  in  fulid  bodies.  It  would 
greatly  divert  the  attention  from  the  diftindive  proper- 
ties of  air.  If  we  ihould  iu  this  place  enter  oh  this  fubjed, 
which  is  both  extenfive  and  difficult.  "Wc  reckon  it 
better  therefore  t * take  the  whole  together  : this 
wc  (hall  do  under  the  article  Rbshtanc*  0/  Fluids, 
and  coniine  ourlclvcs  at  prefent  to  what  relates  to  Ihc 
5 * impulfe 
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VtWirr  of  impulfe  alldrefiflir.ee  of  air  alone;  anticipating  a few  of  angle  LPO  or  fine  of  CPO.  Hence  the  general  pn>- Velocity  of 
Wtnd.  genera]  propositions  of  that  theory,  but  without  do  petition  : The  tffcBivt  impulft  it  as  the  furfaee , at  tht  u * , 

1 ’ . monftration,  in  order  to  underAand  the  applications  /quart  of  tht  xtlociiy  of  tht  xoiud,  at  tht  /quart  of  tht  fiat  * 

which  may  be  made  of  it.  of  tht  any/t  of  meidmer,  and  at  tht  Jin:  of  tht  obfiqtdty 

Plat*  Suppofe  then  a plane  furfaee,  of  which  a C (fig.  6f.)  jointly , which  we  may  txprd's  by  the  fymbol  RizS'V*. 

CCCCV.  thcle&ion,  expofed  to  the  action  of  a firrsun  of  wind  Jn  *.  I ‘fin.  O ; and  as  the  impulfe  depends  on  the  den- 
blowing  in  the  direftion  QC,  perpendicular  to  a C.  fity  of  the  impelling  fluid,  we  may  take  in  every  circum’ 

The  motion  of  the  wind  wDlbe  obiiru&cd,  and  tlve  fur-  Jtancc  by  the  equation  RsS^D’V’./u'bjfe,  0.  If 
^ace  a C prefled  forward.  And  as  ail  impulfe  or  pref-  the  impulfe  be  eilimated  in  the  direction  of  the  fiream, 
fure  is  exerted  in  a direction  perpendicular  to  tlte  fur-  the  angle  of  obliquity  ACD  is  the  tame  with  the  angSe 
fiicc,  and  is  refilled  in  the  oppofite  direction,  the  furfaee  of  incidence,  and  the  impulfe  in  this  dirc&iou  is  as  the 
wilt  be  impelled  in  the  direction  CD,  the  continuation  furfaee,  as  the  fquare  of  the  velocity,  and  a»  the  cube  of 
of  QC.  And  as  the  mutual  actions  of  bodies  depend  on  the  angle  of  incidence  jointly. 

their  relative  motions,  the  force  ailing  on  the  furfaee  It  evidently  follows  from  thefe  premifes,  that  if  AC  A' 
a C will  be  the  fame,  if  we  ftiall  fuppofc  the  air  at  reft,  he  a wedge,  of  which  the  bale  AA'  is  perpendicular  to 
and  the  furfaee  moving  equally  fwift  in  the  oppofite  direc-  the  wind,  and  the  angle  AC  A'  LilcCted  by  its  direction, 
lion,  ^be  refinance  of  the  air  to  the  motion  of  the  body  the  direct  or  perpendicular  impulfe  on  the  bale  is  to  the 
will  he  equal  to  the  impulfe  of  the  air  in  the  former  cafe,  oblique  impulfe  on  the  fidcs  as  radius  to  the  fquare  of 
. Thus  refinance  and  impulfe  are  equal  and  contrary.  the  fine  of  half  the  angle  ACA . 

Arr'«jv>  If  the  air  be  moving  twice  as  fall,  its  particles  will  The  fame  mull  be  affirmed  of  a pyramid  or  cone 
vtdl'  with  give  a do ul tic  impulfe  ; ’but  in  this  cafe  a double  num-  ACA',  of  which  the  axis  is  in  the  direction  of  the 
wtner  **  brr  of  particles  will  exert  their  impulfe  in  the  fame  time:  wind. 

w-li  Jcwe-  lit*  impulfe  will  therefore  be  fourfold-;  and  in  general  If  ACA'  (fig.  ^9-)  reprefent  the  feflionof  a foliA;-‘ 
rally  inije  it  will  he  as  the  fquare  of  the  velocity  : or  if  the  air  produced  by  the  revolution  of  a curve  line  APC  round 

the  and  body  be  both  in  motion,  the  unpulfe  and  refill-  the  axis  CD,  which  lies  in  the  direction  of  the  wind,  the 

ance  will  be  proportional  to  the  fquare  of  the  relative  unpulfe  on  this  body  may  be  compared  with  the  direct 
Clf y v velocity.  impulfe  on  its  bale,  or  the  refinance  to  the  motion  of 

This  is  thefirfl  proportion  on  the  fubjefl,  and  it  ap-  this  body  through  the  air  may  be  compared  with  the 
* pears  very  jeonfonant  to  reafou.  There  will  therefore  di reft  rerillance  of  its  bafe,  by  refolving  its  furfaee  into 
be  fome  analogy  between  the  force  of  the  air’s  impulfe  elementary  planes  P f , which  arc  coincident  with  a tau- 
or  the  rrfiilancc  of  a body,  and  the  weight  of  a column  gent  plane  PR,  and  comparing  the  unpulfe  on  P(y> 

of  air  incumbent  on  the  furfaee  : for  it  is  a principle  with  the  direct  impulfe  on  the  correfponding  part  K'4 

in  the  adion  of  fluids,  that  the  heights  of  the  columns  of  the  bafe.  , 

of  fluid  are  as  the  fquarcs  of  the  velocities  which  their  In  this  way  it  follows  that  the  impulfe  on  a fphere 
prelTures  produce.  Accordingly  the  fceond  pm  petition  is  one  lialf  of  the  unpulfe  on  its  great  circle,  or  on  the 
is  that  the  abfolute  impulfe  of  a fiream  of  air,  blowing  bafe  of  a cylinder  of  equal  diameter.  ji 6 

, perpendicularly  on  any  furfaee,  is  equal  to  the  weight  We  ihaU  conclude  tiius  (ketch  of  the  doctrine  with.afn’Por,*nfc 
of  a column  of  air  which  has  that  fitrface  for  its  bafe,  very  important  proportion  to  determine  tlie  moll 
and  for  its  height  the  (pace  through  which  a body  vamtageous  pofition  of  a plane  furfaee,  when  required  to  do&rios* 


‘Hull  1W1  in  order  to  acquire  tht  velocity  of  the  air. 


move  in  one  direction  while  it  is  impelled  by  the  wind 


Thirdly,  Suppofe  the  furfaee  AC  equal  to  a C no-  hknving  in  a different  direction.  Thus 
longer  to  be  perpendicular  to  the  fiream  of  air,'  but  in-  Let  AB  (fig.  70.)  be  the  fad  of  a ihip,  CA  the  di- 

dined  to  it  in  the  angle  AC1),  which  we  (hall  call  the  redkm  in  which  the  wind  blows  and  AD  the  line  of 

dnoft  of  iuridmre  ; then,  by  the  refutation  of  forces,  it  the  (hip’s  courfe.  It  is  required  to  place  the  yard  AC 
'follows  that  thea£lion  of  tad  1 particle  is  diminifhed  in  in  fuch  a pofition  that  the  impulfe  of  the  wind  upon 
the  proportion  of  radios  to  the  fine  of  the  angle  of  m-  the  fail  may  have  the  greauit  effect  poflihlc  iu  impelling 
cidencc,  or  of  AC  to  AL,  AL  being  perpendicular  to  the  ihip  along  AD. 
lCD.  I^t  AB,  A by  be  two  pofitio ns  of  the  (ail  very  near 

Again  : Draw  AK  parallel  to  CD.  It  is  plain  that  the  bell  pofition,  but -on  oppofite  fide*  of  it.  ‘Draw  BE, 
no  air  lying-  farther  from  CD  than  KA  is  will  itrike  perpendicular  to  CA,  and  BF,  b f,  perpendicular  to 
‘the  plane.  The  quantity  of  impulfe  therefore  is  dimi-  AD,  calling  AB  radius ; it  is  evident  that  BE,  BF, 
’ftifhed  (till  farther  in  the  proportion  of  a C to  KC,  or  are  the  fines  of  impulfe  and  obliquity,  and  that  the  ef- 
* t»f  AC  to  AL.  Therefore,  on  the  whole,  the  abfolute  fe&ivc  inapulfe  is  BE-'XBF*  dr  ht'Xbf.  This  multb-9  - 
impulfe  is  dimiurfliedin  the  proportion  of  AC*to-AL*:  -*  maximum. 

brace  the  propofition,  thnt  the  impulfe  and  rcfrttaoce  of  Let  the  points  B,  l,  continually  approach  uhi- 

a given  furfaee  arc  in  the  proportion  of  the  fquare  of  the  matdy  coincide  ; the  chord  b B will  ultimatcly-coi'acide 


fine  of  the  angle  of  incidence. 

Fourthly,  This  impulfe  is  in  the  direction  PL,  per-  triangles  CBE,  c hr  are  fimilar,  as  alio  tlie  triangles 
pendicular  to  the  impelled  furfaee,  and  the  furfacc-tenda  DBF,  D hf:  thtrcfore  BE1  : 4-e'sBC*  s 6e*%  and 
'to  move  in  this  direction;  but  fnppofe  it  moveable  only  in  BP:  i/—  BD  : AD  ; and  BE’xBF  : be'Xbf=Cfh‘X 
‘ fome  other  direction  PO,  or  that  it  is  in  the  direction  J*0  BD  : t b'Xb  D.  Therefore  when  A B is  in  xbc-bcfi  po- 
'that  we  wifb  to  employ  this  impulfe,  its  altiou  is  there-  ikion,  fo  tliat  BE'xBF  is  greater  than  btlXbf,  we 
“■fore  oblique;  and  if  we  wifli  to  know  the.  intenfity  of  (hall  have  CBxBD  greater  than  CbiXh  D,  or  rB'xBD 
the  impulfe  in  this  direction,  it  mull  be  diminilhed  Hill  is  alfo  a maximum.  This  we  kuow  to  ts:  the  cafe  when 
~ farther  in  the  proportion  of  radius  to  the  cofine  of  the  CB^aBDx  therefore-  the  (ail  mull  be  fo^  placed  that 

the 


with  a flraight  line  CBD  touching  the  circle  in  B ; the 
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Velocity  of  tj,c  tangent  of  the  angle  of  incidence  (hall  be  double  of 
. W*c<*‘  the  tangent  of  the  angle  of  the  fail  and  keel. 

In  a common  windmill  the  angle  CAD  is  neccHarily 
a right  angle  ; for  the  fail  moves  in  a ciicle  to  which 
the  wind  is  perpendicular : therefore  the  bed  angle  of 
the  fail  and  axle  will  be  $4**44  nearly. 

Such  is  the  theory  of  the  refill  ancc  and  ignpulfe  of 
the  sir.  It  it  extremely  (ImpL*  and  of  cafy  application* 
In  all  phyfical  theories  there  nit  nllurr.pt ion*  which  de- 
pend on  other  principles,  and  thofc  on  the  judgment  of 
the  naturalift  ; fo  tlut  it  is  always  proper  to  confront 
the  theory  with  experiment.  There  an?  even  circum- 
flanccs  in  the  prrfent  cafe  which  have  not  been  attended 
to  in  the  theory.  When  a dream  of  air  is  obilructcd  by 
a folk!  body*  or  when  a folid  body  moves  along  in  air, 
the  air  in  condenfed  before  it  and  rarefied  behind.  There 
is  therefore  a prdTure  on  the  anterior  parts  arifing  from 
this  want  of  equilibrium  in  the  elallicity  of  the  air. 
This  mud  be  iuperadded  to  the  force  arifing  from  the 
impetus  or  inritiaof  the  air.  We  cannot  tell  with  pre- 
cifmn  what  may  be  the  amount  of  this  condcofation ; 
it  depends  o;T  tiic  velocity  with  which  any  coi.de nfation 
cliff ufes  itfelf. 

Alio,  if  the  motion  be  fo  rapid  that  the  preffure  of 
the  atmofphcre  cannot  make  the  air  immediately  occupy 
the  place  quitted  by  the  body,  it  will  fuftain  this  pref- 
^ lure  on  its  forepart  to  be  added  to  the  other  forces. 
Account  of  Experiments  on  this  1‘uhjeA  are  by  no  mean*  tumte- 
tjic  pfioo*  rous;  at  lead  fuch  experiments  as  can  be  depended  on 
pal  expert-  fa  tj,e  foundation  of  any  practical  application.  The 
eh^fob*1  Ctff  (hat  hare  this  character  arc  thofc  publilhed  by  Mr 
jcA.  Robins  in  1742  in  his  treatife  on  Gunnery.  They 
vrere  repeated  with  feme  additions  by  the  Chevalier 
Borda,  and  fotne  account  of  them  publilhed  in  the  Me- 
moirs of  the  Academy  of  Sciences  in  1 763.  in  the 
Philofophica)  Tranfattions  of  the  Royal  Society  of  Lon- 
don, Vol.  LXXIII.  there  are  fome  experiments  of  the 
fame  kind  on  a larger  (calc  by  Mr  Edgeworth.  Thcfc 
were  all  made  in  the  way  dcfcribcxl  in  our  account  of 
Mr  Robins's  improvement*  in  gunnery.  Bodies  were 
made  to  move  with  determined  velocities,  and  the  refin- 
ances were  mcafured  by  weights. 

In  all  thefc  experiments  the  refinances  were  found 
very  exaftly  in  the  proportion  of  the  fquarcs  of  the  ve- 
locities ; but  they  were  found  confiderably  greater  than 
the  weight  of  the  column  of  air,  whole  height  would 
produce  the  velocity  in  a falling  body.  Mr  Robins's 
experiments  on  a fquare  of  16  inches,  deferibing  *5,2 
feet  per  fecond,  indicate  the  refinance  to  be  to  this 
weight  nearly  as  4 to  $.  Borda’*  experiments  on  the 
fame  furface  date  the  difproportion  Hill  greater. 

The  rtfiftances  are  found  not  to  be  in  the  proportion 
of  the  furfaces,  but  increafe  confiderably  falter.  Sur- 
faces of  9,  16,  36,  and  81  inches,  moving  with  one  ve- 
locity, had  rrfiftances  in  the  proportion  of  9,  17I,  42i» 
and  1 

Now  as  this  deviation  from  the  proportion  of  the  fur- 
faces  increafcs  with  gnat  regularity,  it  is  mod  probable 
that  it  continues  to  increase  in  furfaces  of  Hill  greater 
extent;  andtheie  arc  the  moll  generally  to  be  met 'with 
in  practice  in  the  action  of  wind  on  Ihips  and  mills. 

Borda’s  experiments  on  81  inches  {how  that  the  im- 
pylfc  of  wind  moving  one  foot  per  fecond  is  about  7-^5- 
of  a pound  on  a fquare  foot.  Therefore  to  find  the 
tmpbdle  on  a foot  corrcfpondiug  to  any  velocity,  divide 
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the  fquare  of  the  velocity  by  500,  and  we  obtain  the  Velocity  cl 
impulfc  in  pounds.  Mr  Roufe  of  Leiccftcrfhire  made  Wind, 
many  experiments,  which  are  mentioned  with  great  ap-  ”v— -1 

probation  by  Mr  Smeaton.  His  great  fagacity  and  ex- 
perience in  the  erection  of  windmills  oblige  us  to  pay  a 
conficlerablc  deference  to  his  judgment.  Thefc  experi- 
ments confirm  our  opinion,  that  the  impulfcs  incrcafe 
falter  tiian  the  lurfacea.  The  following  table  was  cal- 
culated from  Mr  Roufe ’s  oLl'ervations,  and  maybe  con- 
fidcrcd  a*  pretty  near  the  truth. 


Velocity 

Impoifc  on  m 

iu  Feet. 

Foot  in  Pounds. 

O 

0,000 

IO 

0,129 

<0 

0,915 

3° 

2,059 

40 

3,660 

50 

J.71* 

60 

8.23* 

70 

1 1,207 

So 

*4t63® 

90 

28,526 

too 

*1,872 

110 

27.67* 

120 

32.9*6 

130 

38.65+ 

I40 

+4.830 

•5° 

5M6* 

If  we  multiply  the  fquare  of  the  velocity  in  feet  by 
16,  the  produet  will  be  the  impulfe  or  refiftancc  on  a 
fquare  foot  in  grains,  according  to  Mr  Roufe’s  num- 
bers. 

The  greateft  deviation  from  the  theory  occurs  in  the 
oblique  impulfcs.  Mr  Robins  compared  the  refiftance 
of  a wedge,  whofe  angle  was  930,  with  the  refill  ancc 
of  its  bafe ; and  inftead  of  finding  it  lefs  in  the  propor. 
tion  of  to  1 , as  determined  by  the  theory,  lie  found 
it  greater  in  the  proportion  of  55  to  68  nearly ; and 
when  he  formed  the  body  into  a pyramid,  of  which  t^e 
Tides  had  the  fame  furface  and  the  fame  inclination  as 
the  Tides  of  the  wedge,  the  refillance  of  the  bafe  and 
face  were  now  as  55  to  39  nearly : fo  tlxat  here  the 
fame  furface  with  the  fame  inclination  had  its  refinance 
reduced  from  68  to  39  by  being  put  into  this  form. 
Similar  deviations  occur  in  the  experiments  of  the  Che- 
valier Borda  ; and  it  may  be  collected  from  both,  that 
the  rcfiltances  diminifh  more  nearly  in  the  proportion 
of  the  fines  of  incidence  than  in  the  proportion  of  the 
fquarcs  of  thofe  fines. 

The  irregularity  in  the  refinance  of  curved  furfaces 
is  as  great  as  in  plane  furfaces.  In  general,  the  theory 
gives  the  oblique  impulfcs  on  plane  furfaces  much  too 
(mail,  and  the  impulfcs  on  curved  furfaces  too  great. 
The  refillance  of  a fphere  does  not  exceed  the  fourth 
part  of  the  rxrfi  fiance  of  its  great  circle,  inficad  of  being 
its  half ; but  the  anomaly  ib  fuch  as  to  leave  hardly  any 
room  for  calculation.  It  would  be  very  dcfirablc  to 
have  the  experiments  on  this  fubjcCt  repeated  in  a great- 
er variety  of  cafes,  and  on  larger  furfrccs,  fo  that  the 
errors  of  the  experiments  may  be  of  lefs  confequenev. 
Till  this  matter  be  reduced  to  fome  rule,  five  art  of 
working  fiitps  mull  remain  very  imperfect,  as  mull  alfo 
the  conllrifftiou  of  windmills. 

The  cafe  in  which  we  are  moil  interefted  in  the 

know* 
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RHMUne*  knowledge  of  the  refiftance  of  the  air  is  the  motion  of 
rf  Air  in  bullets  and  fhells.  Writers  on  artillery  have  long  been 
1 (^ir'ncf^  ftntiblc  of  the  great  effect  of  the  air’s  rrfiftance.  It 
feems  to  have  been  this  confederation  that  chiefly  enga- 
It  i»  of  wed  Sir  Ifaac  Newton  to  confider  the  motions  of  bo- 
y reat  can  ^ ^ a redding  medium.  A proportion  or  two  would 
krow^10  have  fufficcd  for  ffiowing  the  incompatibility  of  the  pla- 
rrfiftaj-cc  net  ary  motions  with  the  fuppolition  that  the  celeltial 
c f air  in  fpaccs  were  filled  with  a fluid  matter  ; but  he  has  with 
great  folicitude  confidcred  the  motion  of  a body  pro- 
~ " jerted  on  the  furfacc  of  the  earth,  and  its  deviation 

from  the  parabolic  trick  afligned  by  Galileo.  He  has 
bellowed  more  pains  on  this  problem  than  any  other  in 
bis  whole  work  ; and  his  invelligatioH  has  pointed  out 
almolt  all  the  improvements  which  have  been  made  in 
the  application  of  mathematical  knowledge  to  the  (ludy 
of  nature.  Nowhere  does  his  fagacity  and  fertility  of 
refourcc  appear  in  fo  ftrong  a light  as  in  the  fecond 
book  of  the  Prmcipia%  which  is  almoft  wholly  occupied 
by  this  problem.  llie  celebrated  mathematician  John 
Bemouilli  engaged  in  it  as  the  fineil  opportunity  of  dif- 
playing  his  fuperiority.  A miftakc  committed  hy  New- 
ton in  his  attempt  to  a folution  was  matter  of  triumph 
to  him  ; and  the  whole  of  his  performance,  though  a 
piece  of  elegant  and  elaborate  geometry,  is  greatly  hurt 
by  his  continually  bringing  this  miftakc  (which  is  a 
mere  trifle)  into  view.  The  difficulty  of  the  fubjeftSt 
fo  great,  that  fubfequent  mathematicians  fetm  to  have 
kept  aloof  from  it  ; and  it  has  been  entirely  overlooked 
by  the  many  voluminous  writers  who  have  treated  pro- 
fdTcdly  on  military  projectiles.  They  have  fpokrn  in- 
deed of  the  rcfiftancc  of  the  air  as  affecting  the  flight  of 
fhot,  but  have  faved  tbemfclvcs  from  the  talk  of  invef- 
tigating  this  effect  (a  talk  to  which  the)’  were  unequal), 
by  fuppofing  that  it  was  not  fo  great  as  to  render  their 
theories  and  practical  deduflions  very  ctroneous.  Mr 
Robins  was  the  firft  who  ferioufly  examined  the  fubjeft. 
He  fhowed,  that  even  the  Newtonian  theory  (whicli  had 
been  corrected,  hut  not  in  the  fmallefl  degree  improved 
or  extended  in  its  principles)  was  fufficietit  to  fhow 
that  the  path  of  a cannon  ball  could  not  rcfemble  a pa- 
rabola. Even  this  theory  fhowed  tliat  the  refiftancc 
was  more  than  eight  times  the  weight  of  the  ball,  and 
fhould  produce  a greater  deviation  from  the  parabo- 
la  than  the  parabola  deviated  from  a ftraight  line. 

This  Ample  but  Angular  obfervalum  was  a ftrong 
proof  how  faulty  the  profefled  writers  on  artillery  had 
the  writers  been,  in  rather  amufing  thcmfelvcs  with  elegant  but  ufe- 
on  artillery  lcfs  applications  of  ealv  geometry,  thah  in  endeavouring 
to  give  their  readers  any  ufcful  information.  He  add- 
ed, that  the  difference  between  the  ranges  by  the  New- 
tonian theory  and  by  experiment  were  fo  great,  that 
the  refiftancc  of  the  air  mull  be  vailly  luptrior  to  what 
that  theory  fuppofed.  It  was  this  which  fuggefted  to 
him  the  neccffitr  of  experiments  to  afeertain  this  point. 
We  have  feen  the  refuft  of  thrfe  experiments  in  mode- 
rate velocities ; and  that  they  were  fufficicnt  for  calling 
the  whole  theory  in  queftinn,  or  at  Icaft  for  rendering  it 
ufelefi.  It  became  ncceflary  therefore  to  fettle  every 
point  by  means  of  a direct  experiment.  Here  was  a 
great  difficulty.  How  fhaft  we  meafurc  either  thefe 
great  velocities  which  are  obferved  in  the  motion h 
of  cannon  fhot,  or  the  refiftanecs  which  thefe  enor- 
mous velocities  occafion  ? Mr  Robins  had  the  ingenui- 
ty to  do  both.  The  method  which  he  took  for  mca- 
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taring  the  velocity  of  a mu(ket-ball  was  quite  original ; ReGflance 
and  it  was  fufccptiblc  of  great  accuracy.  We  have  &1- 
ready  given  an  account  of  it  under  the  article  Guk«  „ \ - .* 
iifrv.  Having  gained  this  point,  the  other  was  not 
difficult.  In  the  moderate  velocities  he  had  determined 
the  refiftances  by  the  forces  which  balanced  them,  the 
weights  which  kept  the  refilled  body  in  a llatc  of  uni- 
form motion.  In  the  great  velocities,  he  pmpofed  to 
determine  the  reiiftanccs  by  their  immediate  effects,  by 
the  retardations  which  they  occaftoncd.  This  was  to 
be  done  by  firft  afeertaining  the  velocity  of  the  bail* 
and  then  mcafuring  its  velocity  after  it  had  palled  thro* 
a certain  quantity  of  air.  The  difference  of  thefe  velo- 
cities is  the  retardation,  and  the  proper  meaiure  of  the 
refiftancc  s for,  by  the  initial  and  final  velocities  of  the 
ball,  we  learn  the  time  which  was  employed  in  puffing 
through  this  air  with  the  medium  velocity.  In  this 
time  the  air's  refiftance  dimiuilhed  the  velocity  by  a 
certain  quantity.  Compare  this  with  the  velocity  which 
a body  projected  directly  upwards  would  lofc  in  the  fame 
time  by  the  refiftancc  of  gravity.  The  two  forces  mult 
be  in  the  proportion  of  their  effects.  Thus  wc  loam 
the  proportion  of  the  refiftance  of  the  air  to  the  weight 
of  the  ball.  It  is  indeed  true,  that  the  time  of  puffing 
through  this  fpacc  is  not  accurately  had  by  taking  the 
arithmetical  medium  of  the  initial  and  final  velocities, 
nor  does  the  refiftance  deduced  from  this  calculation  ac- 
curately correfpond  to  this  mean  velocity  * but  both 
may  be  accurately  found  hy  the  experiment  by  *a  very 
troublefome  computation,  as  is  fhown  in  the  5th  and 
6th  propofitions  of  the  l'ecoud  book  of  Newton’s  Prin - 
cipia.  The  difference  between  the  quantities  thus  found 
and  thole  deduced  from  the  fimpilc  proocf*  is  quite 
trifling,  and  for  within  the  limits  of  accuiwcy  attain- 
able in  experiments  of  this  kind  ; it  may  therefore  be 
fofely  ncglc&ed. 

Mr  Robins  made  many  experiments  on  this  tabjeel ; Mr  RoBibs 
but  unfortunately  he  lias  publifhed  oidy  a very  few,  m"jL 
fuch  as  were  fufficietit  for  afeertaining  the  point  nc  had 
in  view.  He  intended  a regular  work  on  the  fubjcA,»hi»  fub- 
in  which  the  gradual  variations  of  refiftance  corre-jedU 
fponding  to  different  velocities  ihould  all  be  determined 
by  experiment : but  he  was  then  newly  engaged  in  an 
important  and  laborious  employment,  as  chief  engineer 
to  the  Bait  India  Company,  in  whofe  fenricc  he  went 
out  to  India,  where  he  died  in  Ids  than  two  years.  It 
i*  to  be  regretted  that  no  perfon  lias  prufccutcd  thefe 
experiments.  Ic  would  be  neither  laborious  nor  diffi- 
cult, and  would  add  more  to  the  improvement  of  artil- 
lery than  any  thing  that  lias  been  done  fincc  Mr  Ro- 
bins’s death,  if  we  except  the  profecution  of  his  expe- 
riments on  the  initial  velocities  of  cannon-fhot  by  Dr 
Charles  Htiitun  ruyal  prvfcffor  at  tli*  Woolwich  Aca- 
demy. It  is  to  be  hoped  that  ttas  gentleman,  after 
having  with  fuch  cffcA  and  tacecfs  extended  Mr  Ro- 
bins’s experiments  on  the  initial  velocities  of  mufket- 
fhot  to  cannon,  will  take  up  this  other  fubjc£t,  and  thus 
give  tbr  art  of  artillery  all  the  feientitic  foundation  which 
it  can  receive  in  the  prefctU  llatc  of  our  mathematical 
knowledge.  Till  then  we  mull  context  ourfehes  with 
the  poetical  rule*  which  Robin*  has  deduced  from  his 
own  experiments.  As  he  has  not  given  us  the  mode 
of  deduction,  wc  mull  compare  the  refuhs  with  experi- 
ment. He  has  indeed  given  a very  extend ve  compari- 
son with  the  numerous  experiment . made  both  in  Britain. . 
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i uul  on  the  continent ; and  the  agreement  it  very  great. 

Hit  learned  commentator  Euler  has  been  at  no  pain*  to 
, invellignte  thefr  rules,  and  has  employed  bimfrlf  chiefly 
in  deleting  error#,  moft  of  which  are  fuppofed,  hecaufe 
he  takes  for  a finished  work  what  Mr  Robins  only  give* 
to  the  public  at  a hafty  hut  ufeful  (ketch  of  a new  and 
very  difficult  branch  of  feience. 
e-  The  general  refult  of  Robins'*  experiments  on  the 
retardation  of  muflcct-ffiot  in,  tlmt  although  in  moderate 
* velocities  the  refinance  is  fo  nearly  in  the -duplicate  pro- 
portion of  the  velocities  that  we  cannot  obferve  any  de- 
viation, yet  in  velocities  exceeding  joo  feet  parr  fecond 
the  retardations  inarafr  fafter,  and  the  deviation  from 


rufhes  in  a violent  manner  and  is  dafhed  into  froth.  A ®<f»ftaree 
gentleman,  who  has  had*  many  opportunities  for  fuch  ob-  ^ A‘r  ^ 
(crvatioiu,  aifuresus,  that  when  landing  near  the  line  of  °ut,*crr,i 
direction  of  a cannon  discharging  a ball  with  a large 
allotment  of  powder,  fo  that  the  initial  velocity  certain- 
ly exceeded  < too  feet  per  fccond,  he  always  obferved  a 
- very  hidden  diminution  of  the  noife  which  the  bullet 
made  during  itspaffage.  Although  the  ball  was  coming 
towards  him,  and  therefore  its  noife,  if  equable,  would 
1 be  continually  mcreafing,  he  obferved  that  it  was  loudeft 
at  firft.  That  this  continued  for  a fccond  or  two,  and 
fuddcnly  diminifhed,  changing  to  a found  which  was 
not  only  weaker,  but  differed  in  kind,  and  gradually  in- 


: this  rate  incrcafcs  rapidly  with  the  velocity.  He  aferibes 
this  to  the  caufrs  already  iqentioned,  via,  the  condenfa- 
tion  of  the  air  before  the  ball  and  to  the  rarcfa&ion  be- 
hind, in  confrquencc  of  the  air  not  immediately  occu- 
pying the  fpace  left  by  the  bulkt.  This  incrcafc  is  fo 
great,  that  if  the  refinance  to  a ball  moving  with  the 
- velocity  of  1700  feet  in  a fccond  be  computed  on  the 
fuppofition  that  the-  refiftance  obferved  in  moderate  ve- 
locities is  increafcd  in  the  duplicate  ratio  of  the  velocity, 
it  will  be  found  hardly  one-third  part  of  its  real  quan- 
tity. He  found,  for  inftancc,  that  a ball  moving  thro* 
1 670  feet  in  a fccond  loft  about  1 25  feet  per  fccond  of  its 
velocity  in  palling  through  50  feet  of  air.  This  it  mull 
have  done  in  the  TV  of  a fccond,  in  which  time  it  would 
have  luftonefootif  projc&ed  directly  upwards  j from  which 
it  appears  that  the  refinance  was  alniul  12$  times  it* 
weight,  and  more  than  three  times  greater  than  if  it  had 
increafcd  from  lh£  refiftance  in  fmall  velocities  in  the 
. duplicate  ratio  of  the  velocities-  hie  relates  other  ex- 
periment* which  lhow  funilar  refult s. 

But  he  alfo  mentions  a lingular  circumftancc,  that 
till  the  velocities  exceed  1 100  feel  per  fccond,  the  re- 
finances incrcafc  pretty  regularly,  in  a ratio  exceeding 
the  duplicate  ratio  of  the  velocities ; but  that  in  greater 
velocities  the  refiftance*  become  fuddetdy  triple  of  what 
they  would  have  been,  even  according  to  this  law  of  111- 
crcafc.  He  thinks  this  explicable  by  the  vacuum  which 
is  then  left  behind  the  ball,  it  being  well  known  that 
air  ruffies  into  a vacuum  with  the  velocity  of  1132  feet 
ranl/con-per  fccond  nearly.  Mr  Euler  controverts  this  conclu- 
trcverrrd  tion,  as  inconfiftent  with  thai  gradation  which  is  obferved 
try  Euler,  gj]  operations  of  nature  ; and  fays,  that  although 
out  the  wuam  ’*  not  produced  in  fmallcr  velocities  than 

this,  the  air  behind  the  ball  mull  be  fo  rare  (the  fpace 
frutmds.  being  but  impcrfr&ly  filled),  that  the  prcfliirc  on  the 
anterior  part  of  tlw  ball  mutt.  gradually  approximate  to 
that  preffurr  which  an  ahfolute  vacuum  w ould  producei 
but  this  is  like  his  other  criticifms.  Robins  does  no- 
where attest  that  thia  bidden  change  of  refiftance  hap- 
pens in  the  tranfition  of  the  velocity  from  1132  feet  to 
that  of  1131  feet  II  inches  or  the  like,  but  only  that 
it  is  very  bidden  and  very'  great.  It  may  be  ftridily 
dcixtooftrated,  that  fuch  a change  mud  happen  in  a nar- 
row  enough  limit  of  velocities  to  juftify  the  appellation 
of  fuclden : a finiilar  fad\  may  be  obferved  in  the  motion 
*t»f  a folid  through  water.  If  it  l»c  gradually  accelera- 
ted, the  water  will  l»c  found  nearly  to  fill  up  it*  place, 
till  the  velocity  arrives  at  a certain  magnitude,  currc- 
fpotiding  to  the  immerfion  of  the  body  in  the  water ; 
anj  then  tire  fmalleft  augmentation  of  its  motion  imnrc- 
Jia^iv  produces  a void  behind  it,  into  which  the  water 


crcafcd  as  the  bullet  approached  him.  He  laid,  that  the 
firft  noife  was  like  the  hi  fling  of  red-hot  iron  in  water, 
and  that  the  fubfequent  noife  rather  refembkd  a ha/y 
whittling.  Such  a change  of  found  is  a neccflkry  confe- 
quence  of  the  different  agitation  of  the  air  in  the  two 
cafes.  Wc  know  alfo,  that  air  rufliing  into  a void,  as 
when  we  break  an  exhaufted  bottle,  makes  a report  like 
a mulket. 

Mr  Robins's  affertion  therefore  has  every  argument 
for  its  truth  that  the  nature  of  the  thing  will  admit. 

But  we  arc  not  left  to  this  vague  rcafoning  1 his  expe- 
riments (how  us  this  diminution  of  rrfittance.  It  clear- 
ly appears  from  them,  that  in  a velocity  of  1700  feet 
the  refiftance  is  mote  than  three  times  the  refiftance  de- 
termined by  live  theory  which  he  fuppofes  tlic  common 
one.  When  the  velocity  waa  1065  fret,  the  actual  re- 
fiftance was  V of  the  theoretical ; and  when  the  velo- 
city was  400  feel,  the  aftual  refiftance  was  about  * of 
the  theoretical.  That  he  affumed  a theory  of  refiftance 
which  gave  them  all  too  finoll.  Is  of  no  coafequencc  in 
the  prefent  argument. 

Mr  Robins,  in  fumming  up  the  rcfults  of  his  obfer-Rnk  by 
vaiions  on  this  fubjeft  gives  a rule  very  eaiily  remem- ** 
be  red  for  computing  the  rcfiftanccs  to  thofe  very  rapid 
motions.  It  has  been  already  mentioned  in  the  article  wy” 
Ot'NNkRV,  but  we  repeat  it  here,  in  order  to  accommo-npid  n.j- 
datc  it  to  the  quantities  which  have  been  determined  in  **«*•. 
Ionic  degree  by  experiment. 

A C B V> 

Let  AB  reprefrm  the  velocity  of  1700  feet  per  fccond, 
and  AC  any  other  velocity.  Make  BD  to  AJD  as  the 
refiftance  given  by  the  ordinary  theory  to  the  refiftance 
actually  obferved  in  the  velocity  1 700 : then  will  CD 
be  to  AD  as  the  refiftance  afligned  by  the  ordinary 
theory  to  the  velocity  AC  is  to  that  which  really  corrc- 
fponds  to  it. 

To  accommodate  this  to  experiment,  recollcft*  that  a • See 
fphcrc  of  the  fixe  of  a 1 2 pound  iron  (hot,  moving  1 5 feet  n*  ** 
in  a fccond,  had  a refiftance  of  -,*r  of  a pound.  Augment 
this  iu  the  ratio  of  25*  to  1700',  and  wc  obtain  213 
nearly  for  flic  theoretical  refiftance  to  this  velocity  j 
but  by  comparing  its  diameter  of  4!  inches  with  4,  the 
diameter  of  the  leaden  hall,  which  had  a refiftance  of  at 
lead  1 1 pounds  with  this  velocity,  we  conclude  that  the 
1 2 pound  (hot  would  have  had  a refiftance  of  396  pounds: 
therefore  BD  : AD  — 2 to  : 396,  and  AB  : AD=  ib6  : 

3961  and  A B being  1700,  AD  w ill  be  3613. 

Let  AC— x,  and  let  R be  the  refiftance  to  a 

I*  pound  iron  (hot  moving  »ne  foot  per  fccond,  and 
r the  reliftancc  (in  pounds)  wanted  for  the  velocity  xj 


t . \vc  hate  r-R- 
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, wc  nave  r-R. . Mr  Robim’s  experiment,  give 

i **  ' ' a — x 

R— — ! — very  nearly.  Tliit  gives  Rus  0,263235, 

r 3 75® 

which  h nearly  one-fourth.  Thus  our  formula  becomes 
0*163*3*  »*  . t* 

r=l « j=r->  or  VOT nMj!y  )' fiU,ng 

fliort  of  tlic  truth  about  rV,th  part.  The  ilmplicitv  of 
the  formula  recommends  it  to  our  ufe,  and  when  wc  in* 
creafe  its  refult  Vr»  it  is  incomparably  nearer  to  the 
true  refult  of  the  theory  as  coirr-elcd  by  Mr  Robins  than 
we  can  hope  that  the  theory  is  to  the  a&ual  refiftance. 
We  can  cafily  fee  that  Mr  Robins's  contflion  is  only  a 
fugacious  approximation.  If  we  fuppofe  the  velocity  361 3 
feet,  a very  pofliblc  thing,  tl»e  refiftance  by  this  formula 
is  infinite,  which  cannot  be.  Wc  may  even  fuppofe  that 
' the  refiftance  given  by  the  formula  is  near  the  truth  only 
in  fiich  velocities  as  do  not  greatly  exceed  1 7C0  feet  per 
fee  on  d.  No  military  projectile  exceeds  2 200,  and  it  is 
great  folly  to  make  it  fo  great,  becaufc  it  is  reduced  to 
1 700  almoft  in  an  inftant,  by  the  enormous  refiftance. 

The  refiftance  to  other  balls  will  be  made  by  taking 
them  in  the  duplicate  ratio  of  the  diameter-?. 

3*4  It  has  been  already  obferved,  that  the  fit  ft  mathema- 
cuffions  t f ticians  of  Europe  have  lately  employed  thetnfclvca  in  im- 
nuihcma.  proving  this  theory  of  the  motion  of  bodies  in  a refift- 
tiuAni  1101  ing  medium  j but  their  difeufiions  are  fucli  as  few  ar- 
, tillcrifts  can  undcrlbnd.  The  problem  can  only  b< 
" C folred  by  approximation,  and  this  by  the  quadrature  of 
very  complicated  curves.  They  have  r.ot  been  able 
therefore  to  deduce  from  them  any  practical  niki  of 
eafy  application,  and  have  been  obliged  to  compute 
tables  luited  to  different  cafes.  Of  thefe  performances, 
that  of  the  Chevalier  Borda,  in  the  Memoirs  of  the  A- 
BorrfaV  »ntl Cherny  of  Sciences  in  1769,  ferine  the  heft  adapted  to 
Robmi.%  military  readers,  and  the  tables  arc  undoubtedly  of  con- 
apparently  fiderable  ufe  ; but  it  is  not  too  much  to  fay,  that  the 
the  beft.  fimpk  rules  of  Mr  Robins  are  of  as  much  fcrvice,  and 
are  more  eafily  remembered : befxdcs,  it  mull  be  obfer- 
ved, that  the  nature  of  military  fcrvice  does  not  give 
room  for  the  application  of  any  very  prccifc  rule.  The 
only  advantage  that  wc  can  derive  from  a perfeft  theory 
would  be  an  improvement  in  the  eonftruction  of  pieces 
of  ordnance,  and  a more  judicious  appropriation  of 
certain  velocities  to  certain  purpofts.  The  ferrite  of 
326  a gun  or  mortar  mull  always  be  regulated  by  the  eye. 
Umiula-  There  is  anolhtr  motion  of  which  air  and  other 
lion  of  air,  claftjc  fluids  arc  fufceptiblc,  viz.  an  internal  vibration 
of  their  particles,  or  undulation,  by  which  any  extended 
portion  of  air  is  diftributed  into  alternate  parcels  of  con* 
-denied  and  rarefied  air,  which  are  continually  changing 
their  condition  without  changing  their  places.  By 
this  change  the  condenfation  which  is  produced  in  one 
part  of  the  air  is  gradually  transferred  along  the  mafs 
of  air  to  the  grcatcU  diftances  in  all  directions.  It  is 
of  importance  to  have  fume  dillinCt  conception  of  this 
motion.  It  is  found  to  be  by  this  means  that  diftant 
bodies  produce  in  us  the  fcnfation  of  found.  See  Sound, 
Acoustics.  Sir  Ifaac  Newton  treated  this  fubjeCt 
with  his  accuftomed  ingenuity,  and  has  given  us  a 
theory  of  it  in  the  end  of  the  fecond  book  of  his  Prirr - 
tiffin.  This  theory  has  been  objected  to  with  refpeft 
to  the  conduct  of  the  argument,  and  other  explanations 
have  been  given  by  the  molt  eminent  mathematicians. 
Though  they  appear  to  differ  from  Newton’s,  their 
relults  arc  precisely  the  fame  j but,  od  a dole  cssuni- 
Vot.XV.  Part  L 


A T I C S. 

nation,  they  diner  no  more  than  John  Berrtouilli’s  theo-  Un  'uJau'uo 
rein  of  centripetal  forces  differs  from  Newton’s,  viz,  the  . of  Nir‘  « 
one  being  expreffed  by  geometry  and  the  other  by  lite- 
ral analytic  The  celebrated  I)e  In  Grange  reduces 
Newton’s  inveftigation  to  a tautological  propofition  or 
identical  equation  ; but  Mr  Young  of  Trinity  College, 

Dublin,  has,  by  a different  turn  of  exprrlfion,  freed 
Newton’s  method  from  this  objeftien.  We  dial]  not 
repeat  it  here,  but  refer  our  mathematical  readers  to  the 
article  Acoustics,  it  not  being  our  bufiticfs  at  prefent 
to  conlidcr  its  connexion  with  found.  This  Vill  make 
the  fubjed  of  a diftinCt  article.  ^ 

But  fmcc  Newton  pubiilhed  this  theory  of  aerial  un-  hsart 
dulations,  and  of  their  propagation  along  the  air,  and  uf«l  ta  :i. 
lince  the  theory  has  been  fo  corrected  and  improved  a plain  a v»* 
to  be  received  by  the  moft  accurate  philolophers  as  * tuVal 
branch  of  natural  philofophy  fufceptible  of  rigid  dc-romfji»i  * 
monftration,  it  has  been  freely  reforted  to  by  many 
writers  on  other  parts  of  natural  fcience,  who  did  not 
profefs  to  be  mathematicians,  but  made  ufe  of  it  for 
explaining  phenomena  in  their  own  hue  on  the  autho- 
rity  of  the  mathematicians  themfelres.  Learning  from 
them  that  this  vibration,  and  the  quaquavtrfum  propa- 
gation of  the  pulfcs,  we  nr  the  ncccffary  properties  of  an 
dallic  fluid,  and  that  the  rapidity  of  this  propagation 
had  a certain  aliignablc  proportion  to  the  aafticity  and 
denlity  of  the  fluid,  they  freely  made  ufe  of  thefe  con* 
ceffions,  and  have  introduced  claftie  vibrating  fluids  in- 
to many  fads,  where  others  would  fufpect  no  fuch 
thing,  and  have  attempted  to  explain  by  their  means 
many  akiirufe  phenomena  of  nature,  .dithers  arc  every- 
where introduced,  endued  with  great  clailicity  and  te- 
nuity. Vibrations  and  pulfcs  are  fuppofed  in  this  a?ther, 
and  thefe  are  offered  as  explanations.  The  dodrines 
of  animal  fpiriis  and  nervous  fluids,  and  the  whole 
mechanical  fyftein  of  Hartley,  by  which  the  operations 
of  the  foul  arc  faid  to  be  explained,  have  their  foun- 
dation in  this  theory  of  aerial  undulations.  If  thefe 
fancied  fluids,  and  their  internal  vibrations,  really  ope- 
rate in  the  phenomena  aferibed  to  them,  any  explana- 
tion that  can  be  given  of  the  phenomena  from  this 
principle  muft  be  nothing  elie  than  Ihowing  that  tlic 
legitimate  confcquencea  of  thefe  undulations  arc  fimilar 
to  the  phenomena ; or,  if  Wc  are  no  more  able  to  fee 
this  laft  ftep  than  in  the  cafe  of  found  (which  wc  know 
to  be*  air  coufcqucnce  of  the  aerial  undulations,  although 
wc  cannot  tell  how),  we  muft  be  able  to  point  out,  as  in 
the  cafe  of  found,  certain  conllant  relations  between 
the  general  law  s of  thefe  undulations  apd  the  general 
laws  of  the  phenomena.  It  is  only  in  this  way  that  we 
think  ourfdves  intitlcd  to  fay  that  the  aerial  undulations 
are  caufes,  though  not  the  only  caufes,  of  found  ; and 
it  is  becaufc  there  is  no  fuch  relation,  but,  on  the  con- 
trary, a total  dilVunilarity,  to  be  obferved  between  the 
laws  of  elaftic  undulations  and  the  laws  of  the  propaga- 
tion of  light,  that  wc  affert  with  confidence  that  ethe- 
real undulations  are  not  the  caufcs  of  vifion. 

Explanations  of  this  kind  fuppofe,  therefore,  in  the  3’S 
firft  place,  that  the  philofopher  who  propuics  them  un- 
derftands  precisely  the  nature  of  thefe  undulations;  in  m ban* 
the  next  place,  that  he  makes  lus  reader  fallible  of  msde  with 
thofe  circumftances  of -them  w hich  are  concerned  in  the  fu®c>cct 
effeft  to  be  explained;  and,  in  the  third  place,  that frc  0,,, 
he  makes  the  reader  under  Hand  how  this  circurnftancc 
of  the  vibrating  fluid  is  connected  with  tlic  phenome- 
non, either  by  ihowing  it  to  be  iu  mechanical  caufe,, 
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Unduhilor.  as  when  the  pliHofopher  explains  the  refimnding  pf  a 
A:r  mufical  chord  to  a flute  or  pipe  which  gave  the  fame 
^ " * tone ; or  by  showing  that  thi*  circumftancc  of  the  un- 
dulation always  accompanies  the  phenomenon,  a*  when 
the  phflofopher  (hows  that  233  vibrations  of  air  in  a 
fecomi,  in  whatever  manner  or  by  whatever  caufe  they 
are  produced,  always  are  followed  by  the  fenfation  of 
the  tone  C in  the  middle  of  the  harpfichonl. 

But  here  we  mud  obferve,  that,  with  the  exception 
of  Euler’s  unfuccefsful  attempt  to  explain  the  optical 
phenomena  by  the  undulations  of  ether,  wc  have  met 
with  no  explanation  of  natural  phenomena,  by  means  of 
elaftsc  and  vibrating  fluids,  where  the  author  has  fo  much 
as  attempted  any  one  of  th-fc  three  things,  fo  indif- 
pcnfablv  requilite  in  a logical  explanation.  They  have 
talked  of  vibrations  without  deferibing  them,  or  giving 
the  reader  the  lcall  notion  of  what  kind  they  are  ; and 
in  no  inftance  that  we  can  recollect  have  they  (bowed 
how  fuch  vibration*  could  'have  any  influence  in  the 
phenomenon.  Indeed,  by  not  deferibing  with  precifion 
the  undulations,  they  were  freed  from  the  talk  of  (bow- 
ing them  to  be  mechanical  caufe*  of  the  phenomenon  ; 
and  when  any  of  them  (how  any  analogy  between  the 
general  laws  of  elallic  undulations  ai  d the  general  few* 
of  the  phenomenon,  the  analogy  is  fo  vague,  indiftinft, 
or  partial,  that  no*  perfon  of  common  prudence  would 
receive  it  as  argument  in  any  cafe  in  which  he  was 
much  interefted. 

Wc  think  it  our  duty  to  remonflrate  againll  this  flo- 
venlv  way  of  writing : we  would  even  hold  it  up  to  re- 
probation. It  has  been  chiefly  on  this  ftithlcfs  foun- 
dation that  the  blind  vanity  of  men  has  raifed  that  de- 
grading fyftem  of  opinions  called  Materialism,  by 
which  the  affcCiions  and  faculties  of  the  foul  of  man 
have  been  rcfolvcd  into  vibration*  and  pulfc*  o(  ether. 


if  water  be  perfectly  incomprefTible.  We  think  that  this  Und nVi« 
may  be  made  intelligible  with  very  little  trouble.  of  Air. 
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Let  A,  B,  C,  D,  &c.  be  a row  of  aeri.il  particles, 
at  fuch  tiiftances  that  their  clafticity  juft  balances  the 
preflurc  of  the  atmofpherc  ; and  let  u*  fuppofc  (as  is 
dcducible  from  the  obferved  denfity  of  air  being  pro- 
portional to  the  comprcfling  force)  that  the  elailiciiy  of 
the  particle*,  by  which  they  keep  each  other  at  a dif- 
tar.ee,  is  as  their  dillanccs  inveifcfy.  Let  u»  farther  fup-‘ 
pofe  that  the  particle  A ha*  been  carried,  ‘with  an  uni- 
form motion,  to  « by  fomc  external  force.  It  is  evi- 
dent that  U cannot  remain  in  it*  prefect  (late ; for 
being  now*  nearer  to  a than  to  C,  it  is  propelled  towards 
C by  the  excel*  of  the  elaiticity  of  A above  the  natural 
dallicity  of  C.  Let  E be  the  natural  clafticity  of  the 
particles,  or  the  force  cor refpo ruling  to  the  difUncc  BC 
or  BA,  and  kt  F be  the  force  which  in. pels  B to- 
wards C,  and  let  J be  the  force  exerted  by  A when 
at  a,  Wc  have 

£:/=Ba:BC,  =Ba:  BA  ; 
and  E:/~K=Ba:BA— BuaaBtf:  An; 
or  E:FsBo:  Afl. 

Now  in  fig.  71.  let  ABC  Ik  the  line  joining  three 
particle^,  to  which  draw  FG,  PH  parallel,  and  JAF,  * 
HBG  perpendicular.  Take  IF  or  HO  to  reprefent 
the  elaiticity  correfponding  to  the  diitancc  AB.  Let 
the  particle  A be  fuppofed  to  have  been  canted 
witfl  an  unifunn  motion  to  11  by  fomc  external  force, 
and  draw  R a M perpendicular  to  RG,  and  make 
FI ; RMsBe  : BA.  We  (hall  then  have  FI : PMss 
Bu  : An  i and  I'M  will  reprefent  the  force  with 
which  the  particle  B is  urged  towards  C. 


cccr. 


v Suppolc 

We  alfo  think  it  our  duty  to  give  fomc  account  of  this  condrudiion  to  be  made  for  every  point  of  the  line 


Of  the  mo.  this  motion  of  elallic  fluids.  It  mull  be  fuch  an  account 
turn  f cU-  as  fhall  be  underftood  by  thofe  who  are  not  mathemati- 
ftic  fluid*.  cian8t  becaufc  thofe  only  arc  in  danger  of  being  milled 
by  the  improper  application  of  them.  Mathematical 
diicuflion  is  however,  unavoidable  in  a fubjeft  purely 
mathematical ; but  wc  (ball  introduce  nothing  that  may 
not  be  eafily  underflood  or  confided  in  ; and  we  truft 
that  mathematical  readers  will  cxcufe  u»  for  a mode  of 
reafoning  which  apptars  to  them  lax  and  inelegant. 

„ 33*  The  firft  thing  incumbent  on  ns  is  to  (how  how  ek.ilic 
Sg  jfJJ,  fluids  differ  from  the  tmelaftic  in  the  propagation  of  any 
unelafl.c  agitation  of  their  part*.  When  a long  tube  is  filled 


fluid*  in 

rmpajri* 

tire  *ny 
■IpWtffla 
«( >heir 
parts* 


AB,  and  that  a point  M is  thus  determined  for  each 
of  them,  mathematicians  know  that  all  thefc  point*  M 
lie  in  the  curve  of  a hyperbola,  of  which  FG  and  GH 
arc  the  afyinptotcs.  It  it  alfo  known  by  the  elements 
of  mechanics  tnat  fincc  the  motion  of  A a ong  AB 
is  uniform,  A a or  IP  may  be  taken  to  reprefent  the 
time  of  deferihine  A«/ ; and  that  the  area  I PM  repre- 
fents  the  whole  velocity  which  B has  acquired  in  its  mo- 
tion tow  ard*  C when  A has  come  to  the  force  urging  B 
being  always  a*  the  portion  PM  of  the  ordinate. 

Trike  GX  of  any  length  in  HG  produced,  and  let 
GX  reprefent  the  velocity  which  the  uniform  action  of* 


with  water,  and  any  one  part  of  it  puflicd  out  of  its  the  natural  clailicity  IF  coukl  communicate  to  the 
pl.  ee,  the  whole  i*  inllantly  moved  like  a foltd  mate.  mi  tide  B during  the  time  that  A would  uniformly 
" tf"  J — J ‘ 1 A,>  Make  GX  to  GY  as  the  rectangle 


But  thi*  is  not  the  cafe  with  air.  If  a door  be  fuddenl- 
(hut,  the  window  at  the  farther  end  of  a long  and  dole 
room  will  rattle  ; but  fomc  time  will  elapfe  between  the 
(hutting  of  the  door  and  the  motion  of  the  window. 
If  feme  light  dull  be  lying  on  a braced  drum,  and  ano- 
ther be  violently  brat  at  a little  diflancc  horn  it,  an  at- 


deferibe  A1).  w 

IFGH  to  the  hyperbolic  fpnee  IFRM,  and  draw  YS 
cutting  MR  produced  in  8,  ar.d  draw  FX  cutting 
MR  in  T.  It  i*  known  to  tbc  mathematicians  that 
the  point  S i»  in  a curve  line  FS  1 called  tlie  ■agotiih^ 
urvei  of  which  the  leading  property  is,  that  any 


tentive  obferser  will  fee  the  dud  dance  up  from  the  line  RS  parallel  to  GX  is  to  GX  as  the  rectangle 
parchment ; but  this  will  be  at  the  inllant  he  hears  the  IFGH  is  to  the  hyperbolic  lpace  IFRM,  and  that  FX. 


found  of  the  ftroke  on  the  other  drum,  and  a fenfible 
time  after  the  ftroke.  Many  fuch  familiar  fa&9  (bow 
that  the  agitation  is  gradually  communicated  along  tbc 
air;  and  therefore  that  when  one  particle  is  agitated 
by  any  fenfible  motion,  a finite  time,  however  finall, 
muff  elapfe  before  the  adjoinirg  particle  is  agitated  in 
the  fame  manner.  This  would  not  be  the  calc  in  water 


touche*  the  curve  in  F. 

This  being  the  cafe,  it  is  plain,  that  becaufe  RT  in- 
creah  s in  the  lame  proportion  with  FR,  01  with  the- 
rectangle  1FRP,  and  R.S  increxfet  in  the  proportion 
ol  tlit  (pace  IFRM,  TS  incrcafe*  in  the  proport  ioa 
of  the  fpace  IPM.  Therefore  TS  is  proportional  tea 
the  velocity  of  B when  A baa  reached  a,  and  KT  it 

pro- 
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LWula'len  proportional  to  the  velocity  which  the  uniform  action 
of  Ait-  0f  {},e  natural  dafticity  would  communicate  to  B in 
1—1  T the  fame,  time.  Then  finer  FT  is  as  the  time,  and  TS 
is  as  the  velocity,  the  area  FTS  will  he  as  tlie  fpace 
deferihed  by  B ( urged  by  the  variable  forre  PM ) ; 
while  A , urged  bv  the  external  force,  deferibeft  A a ; 
and  the  triangle  FRT  will  reprefent  the  fpacc  which 
the  uniform  action  of  the  natural  dafticity  would  caute 
11  to  deferibe  in  the  fame  time. 

And  thus  it  is  plain  that  tbefe  three  motions  can  be 
compared  together : the  uniform  motion  of  the  agitated 
particle  A,  the  uniformly  accelerated  motion  which 
the  natural  dafticity  would  communicate  to  B by  its 
conllanl  art  Ion,  and  the  motion  produced  in  B by  the 
agitation  of  A.  But  this  con  pari  Ion,  requiring  the 
quadrature  of  the  hyperbola  and  logarithmic  curve, 
would  lead  us  into  mod  intricate  and  tedious  computa- 
tions. Of  thru  we  need  only  give  the;  rcfult,  and  make 
id  me  other  companions  which  are  palpable. 

Let  A it  be  fuppofed  indefinitely  fmall  in  companion 
of  AB.  The  fpacc  deferihed  by  A is  therefore  indc- 
h cutely  frr.rll ; hut  iu  tins  cafe  we  know  that  the  ratio 
of  the  fjvacc  FRT  to  the  rectangle  IFRP  is  inde- 
finitely final!.  There  is  therefore  no  companion  be- 
tween the  agitation  of  A by  the  external  force,  and 
the  agitation  which  natural  dafticity  would  produce  on 
a finglc  particle  in  the  fame  time,  the  laft  being  incom- 
parably fmeller  than  the  firft.  And  this  fpace  FRT 
is  incomparably  greater  than  FTS}  and  therefore  the 
fpacc  which  li  would  deferibe  by  the  uniform  action 
of  the  natural  dafticity  is  Incomparably  greater  than  what 
it  would  deferibe  in  confcqucnec  of  the  agitation  of  A. 

From  this  reasoning  we  fee  evidently  that  A mull 
l>c  fenfibly  moved,  or  a finite  or  meafuralde  time  mull 
dapfe  before  B acquires  a meafundik  motion.  In  like 
„ manner  B muft  move  during  a meaftirable  time  before 
C acquires  a mcafnrahle  motion,  flee. ; and  therefore 
the  agitation  of  A is  communicated  to  the  diltant  par. 
tides  in  gradual  fucccflion. 

By  a farther  companion  of  theft*  fpace 3 we  learn 
the  time  in  which  each  tuccccding  particle  acquires  the 
very  agitation  of  A.  If  the  particles  B and  C only 
arc  confide  ted,  and  tlir  motion  of  C neglected,  it  will 
lx  found  that  B has  acquired  the  motion  of  A a little 
before  it  has  dderibedd  of  the  fpace  deferibed  by  A ; 
but  if  the  motion  of  C be  considered,  tbc  acceleration 
of  B muft  be  inertafed  by  the  retreat  of  C,  and  B 
mull  deferibe  a greater  fpacc  in  proportion  to  that  dc- 
icribed  by  A.  By  computation  it  appears,  that  when 
both  B and  C have  acquired  the  vdocity  of  A,  B has 
deferihed  nearly  1 of  A’s  motion,  and  C more  nearly -ft 
Hx tending  this  to  D-,  we  ft. all  find  that  D hasdefetibed 
Hill  more  nearly  ! of  A’s  motion.  And  from  the  na- 
ture of  the  computation  it  appears  that  this  approxima- 
tion goes  on  rapidly:  therefore,  fuppofmg  it  accurate 
from  the  very  lirft  particle,  k follows  from  the  equable 
■*  motion  of  A,  that  each  fucceeding  particle  moves  through 
an  equal  fpace  in  acquiring  the  motion  of  A. 

• The  ' conclusion  which  we  muft  draw  from  all  this  is, 
that  when  the  agitation  of  A has  been  folly  communi- 
cated to  a particle  at  a ftnf.ble  dillance,  the  intervening 
particles,  all  moving  forward  with  a common  velocity, 
arc  equally  comprcftcd  a*  to  frnfc,  except  a very  few  of 
the  firft  particles  ; and  that  this  communication,  or  this 
propagation  of  the  original. agitation,  goes  on  with  an 
- 4 mi  form  vdocity. 
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Thefe  computations  need  not  be  attended  to  by  fuch  Vn  lulstl  * 
as  do  not  wilh  Tor  an  accurate* knowledge  of  the  precife  d?\ir.  ^ 
agitation  of  cadi  particle.  It  is  enough  for  fuch  T ' 
readers  to  fee  clearly  that  time  mufi  cfcapc  between  the 
agitation  of  A and  tlmt  of  a diftant  particle  ; and  this 
is  abundantly  mauifdl  from  the  incompatibility  (excufc 
the  term )of  the  nafeent  rectangle  IFRPwith  the  nafeent 
triangle  F RT,  and  tlie iocompanbliily  ofFRTwith  FTS. 

What  has  now  been  ihown  of  the  communicatinn  of 
any  fenfible  motion  A a muft  hold  equally  with  refpect 
to  any  change  of  this  motion.  Therefore  if  a tremu- 
lous motion  of  a body,  fuch  as  a fpring  or  bell,  ihould 
agitate  the  iu! joining  particle  A by  pufhing  it  forward 
in  the  direction  AB,  and  then  allowing  it  to  come 
back  again  in  the  direction  BA,  an  agitation  limilar 
to  this-  will  take  place  in  all  the  particles  of  the  row  Kew ton's 
one  after  the  other.  Now  if  this  body  vibrate  accord- dcm-mUrs- 
ing  to  the  law  of  motion  of  a pendulum  vibrating  in  a boo  on  this 
cycloid,  tlie  neighbouring  particle  of  air  will  of 
vibrate  in  the  feme  manner;  and  then  Newton’s  demon- 
lint  ion  in  art.  Acoustics  needs  no  apology. . Its  only 
deficiency  was,  that  it ferrntd  to  prove  that  this  'mould  be 
the  way  in  which  every  particle  would  of  ncccflity  vi- 
brate ; which  is  not  true,  for  the  fucccflive  parcels  of 
air  will  be  differently  agitated  according  to  the  original 
agitation.  Newton  only  wants  to  prove  the  uniform 
propagation  of  the  agitations,  and  he  fclc&s  that  form 
which  renders  the  proof  tafieft.  He  proves,  in  the 
moil  unexceptionable  manner,  that  if  the  particles  of 
a ptdfc  of  air  arc  really  moving  like  a cycloidal  pendu- 
lum, the  forces  a&ing  on  each  particle,  in  crmftquence 
of  tlie  comprdliou  and  dilatation  of  the  diftcresit  parts 
of  the  pul  ft,  arc  precisely  fuch  as  are  ncccffarv  for  con- 
tinuing this  motion,  and  therefore  no  other  forces  aie 
required.  Then  fince  each  particle  is  in  a certain  part 
of  its  path,  is  moving  in  a certain  direction,  and  with  a 
certain  velocity,  and  urged  by  a determined  force,  it 
muji  move  in  that  very  manner.  The  objertion  ftarted 
by  John  Bernoulli!  again  ft  Newton’s  demuntlratiou  {in 
a finglc  line)  of  the  elliptical  motion  of  a body  urged 
by  a force  in  the  inveric  duplicate  ratio  of  the  did  a nee 
from  the  focus,  is  precisely  the  feme,  with  the  objection 
again  ft  Newton’s  dcmonftiatioii  of  tlie  progreft  of  aerial 
undulations,  and  is  equally  futile. 

It  muft,  however,  be  obferved,  that  Newton’s  tie- 
monftration  proceeds  on  the  luppofition  tiiat  the  linear 
agitations  of  a particle  arc  incomparably  imallcr  than 
the  extent  of  an  undulation.  This  is  uot  llrirtlv  the 
cafe  in  any  inllance,  and  in  many  it  is  far  from  being  1 

true.  In  a pretty  ftrong  twang  of  a harpiichord  wire, 
the  agitation  of  n particle  may  be  near  the  $cth  part 
of  the  extent  of  the  undulation.  This  mull  dillurb  the 
regularity  of  the  motion,  and  caufe  the  agitations  in 
the  remote  undulations  to  differ  from  tbofe  in  the  lirtt 
pulfe.  In  the  cx])lofion  of  a cannon,  the  breaking  of 
an  exhaufted  bottle,  and  many  inftances  which  may  be 
given,  the  agitations  arc  tlill  greater.  The  commenta- 
tors, on  Newton’s  Prmeipiti,  I.e  Sueur  and  Joequier, 
have  lhown,  and  Euler  more  clearly,  that  when  the 
original  agitations  arc  very  violent,  the  particles  of  air 
will  acquire  a fubordinatc  vibration  compounded  with 
the  regular  cycloidal  vibration,  and  the  prog  reft  of  the 
pulfcs  will  lx  fomewhat  more  rapid  ; but  the  intricacy 
of  Hie  calculus  is  fo  great,  that  they  have  not  been  aljle 
to  determine  with  any  tolerable  preciuon  what  the 
change  of  velocity  will  be. 
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^Vir!1*  A®  ^1Tt»  is  fully  confirmed  by  experiment 

u— w on  lound*.  The  found  of  a cannon  at  10  or  20  miles 
333  diilance  dues  not  in  the  Icaft  refemble  its  found  when 
It  i»  near.  In  this  cafe  it  is  a loud  inftnntancous  crack,  to 
«Tb*  conT  wh‘c*1  wc  can  a<%n  no  *n»»fical  pitch : sit  a difiance,  it 
ZZTcm\*  » t™*  of  wHWi  wc  can  tell  the  note ; and 

Win ' < { a '*  begins  foftly,  fivcll»  to  its  greatefi  Inudnef*,  and  then 
cai.  on  dies  away  growling.  The  lame  inay  be  f:\id  of  a clap 
a dUbj-ce**  *,mtu,cT»  wkich  w know  to  be  a loud  fnap  of  ftiil 
* c‘  kfs  duration.  It  is  higldy  probable  that  the  appre- 
ciable tone  which  thole  diftant  foundj  afford  arc  produ- 
ced by  the  continuance  of  thefe  fultordinatc  vibrations 
which  arc  abided  together  and  fortified  in  the  fucceffivc 
pulfcj,  though  not  perceptible  io  the  firft,  in  a way 
fomewhat  relcmbltng  the  refonance  of  a rnufical  chord. 
Newton’s  explanation  gathers  evidence  therefore  from 
tins  circumftance.  And  wc  mull  further  obferve,  that 
all  clafttc  bodies  tremble  or  vibrate  ahnolt  precifely  as  a 
pendulum  fwinging  in  a cycloid,  urdefs  their  vibrations 
are  uncommonly  violent;  in  which  cafe  they  arc  quickly 
seduced  to  a moderate  quantity  by  the  refinance  of  the 
air.  The  only  very  loud  founds  which  wc  can  pn>duce 
in  this  way  arc  from  great  bells;  and  in  thefe  the  utmoft 
extent  of  the  vibration  is  very  final!  in  comparifon  with 
the  brtadth  of  the  pulfc.  Tin  velocity  of  thefe  founds 
has  not  been  compared  with  that  of  cannon,  or  perhaps 
it  would  be  found  lefs,  and  an  objection  againfl  Newton’s 
determination  removed.  He  gives  969  feet  per  fecund, 
t.?4  Experiment  1 142. 

Z?n  in*'  f ^Ut  'l  *S  vcry  Pro^wWe,  that  in  the  propagation 
rrubshoiiy  t^rol,gk  the  air,  the  agitation  gradually  and  rapuuy  sp- 
in the  tv/  preaches  to  this  regular  cycloidal  form  in  the  fucccflive 
ceffi  e pulfcs,  in  die  fame  wav  as  wc  obferve  that  whatever  is 
&n!t*  l^c  k,rm  °f  agitation  in  the  middle  of  a fraooth  pond 
cyc'nUUl  water*  *ke  Iprra^ling  circles  are  always  of  one  gentle 
kata.  form  without  afperities.  In  like  manner,  into  whatever 
fonn  we  throw  a A ret  died  cord  by  flic  twang  which 
we  give  it,  it  aJmofi  immediately  nukes  fmooth  undu- 
lations, keeping  itfclf  in  the  fhape  of  an  elongated  tro- 
choid. Of  this  lall  we  can  dtmonfirate  the  neceflity, 
kecaufc  the  cafe  is  Ample.  In  the  wave,  the  inveTi- 
gation  is  next  to  impoffible  ; but  wc  fee  the  faft.  We 
may  therefore  prefume  it  in  air.  And  accordingly  we 
know  that  any  noife,  however  abrupt  and  jarring,  near 
at  hand,  is  fmooth  at  a difiance.  Nothing  is  more  rough 
and  harlh  than  the  fercam  of  a heron  ; but  at  half  a 
mile’s  d 1 fiance  it  is  foft.  The  ruffle  of  a drum  is  alfo 
’Piste  ftRootk  at  a difiance 

CCt’CVl.  Fig.  7 1.  ftows  the  fucceffive  Atuations  of  the  particles 
of  a row’.  Each  line  of  the  figure  (hows  the  fame  particles 
marked  with  the  fame  letters;  the  firfi  particle  0 being  fup- 
pofed  to  be  removed  fucccfltvcly  from  its  quiefeent  fitua- 
tion  and  back  to  it  again.  The  mark  X is  put  on  that 
part  of  each  line  where  tlie  agitated  particles  are  at  their 
natural  distances,  and  the  air  is  of  the  natural  denfity. 
The  mark  1 is  put  where  the  air  is  moll  of  all  compnff- 
fed,  and  : where  it  is  moll  of  all , dilated  ; the  curve 
line  drawn  through  the  lowed  line  of  the  figure  is  in- 
tended to  reprefent  the  denfity  in  every  point,  by  draw- 
ing ordinates  to  it  from  the  ftraight  line  ; the  ordinates 
below  the  line  indicate  a rarity,  and  thofc  above  the 
line  a denfity,  greater  than  common. 

It  appears  that  when  a has  come  back  to  its  natural 
fituatior,  the  part  of  greatefi  denfity  is  between  the 
particles  1 and  i,  and  the  greatefi  rarity  between  c and  d. 

Wc  hate  only  to  add,  that  the  velocity  of  this  pro- 
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pagal ion  depends  on  the  elafiicity  and  denfity  of  the  tTr  V t?®» 
fluid.  If  thefe  vary  m the  fame  proportion,  that  is,  V* A f*  , 
if  the  fluid  has  its  elafiicity  proportional  to  its  denfity,  ' ^ 

the  velocity  will  remain  the  fame.  If  the  elafiicity  or 
denfity  alone  be  changed,  the  velocity  of  the  undula- 
tions will  change  in  the  direft  fubduplicate  ratio  of  the 
elafiicity  and  the  invtrfe  fubduplicate  ratio  of  the 
denfity ; for  fiionld  the  elafiicity  be  quadrupled,  the 
quantity  of  motion  produced  by  it  in  any  given  time 
will  be  quadrupled.  This  will  be  the  cafe  if  the  velo- 
city he  doubled ; for  there  would  then  be  double  the 
number  of  particles  doubly  agitated.  Should  the  den- 
fity be  quadrupled,  the  elafiicity  remaining  the  fame, 
the  quantity  of  motion  mull  remain  the  fame.  This 
will  be  die  cafe  if  the  velocity  be  reduced  to  one  half ; 
for  this  will  propagate  half  the  agitation  to  half  the 
difiance,  which  will  communicate  it  to  tyricc  the  num- 
ber of  particles,  and  the  quantity  of  motion  will  re- 
main the  fume.  The  fame  may  be  /aid  of  other  pro- 

v'IT 

portions,  and  therefore  V—  Therefore  a change 


in  the  barometer  will  not  afilft  the  velocity  of  the  un- 
dulations in  air,  but  they  will  be  accelerated  by  heat, 
which  diminilhrs  its  denfity,  or  incrcafcs  its  elailicity. 

'The  velocity  of  the  pulfcs  in  inflammable  air  muft  be 
at  Icail  thrice  as  great,  becaufc  its  denfity  is  but  one- 
tenth  of  that  of  air  when  the  elailicity  of  both  arc  the  fume. 

Let  us  now  attend*  a little  to  the  propagation  of  fut^hcr 
aerial  pulfcs  as  they  really  happen  ; for  this  hypothecs  conGdcra- 
of  a Angle  row  of  particles  is  nowhere  to  be  observed.  t»*»n  of  =»e- 

Suppofe  a fphere  A,  fig.  73.  filled  with  cendenfed'*'1  * nlfc* 
air,  and  that  the  vcflel  which  contains  it  is  fuddenly 
nihilalcd.  The  air  muft  expand  to  its  natural  dimen- cur. 7 
fiuns,  fuppofc  BCD.  But  it  cannot  do  this  witliout 
prclfing  alide  the  furrounding  air.  Wc  have  Aren  tliat 
in  any  Angle  row  of  particles  this  cannot  be  at  once 
di  (filled  to  a difiance,  but  muft  produce  a condenfation 
in  the  air  adjoining ; which  will  be  gradually  propa- 
gated to  a difiance.  Therefore  this  lphere  BCD  of 
the  common  denfity  will  form  round  it  a (hell,  bounded 
by  EFG,  of  condenfed  air.  Supnofc  that  at  this  i«- 
ftant  the  inner  air  BCD  becomes  lolid.  The  (hell  of 
condenfed  air  can  expand  only  outwards.  Let  it  ex- 
pand till  it  is  of  the  common  denfity,  occupying  the 
(hell  HIK.  This  expaniion,  in  like  manner,  muft  pro- 
duce a (hell  of  condenfed  air  without  it : at  this  i nil  ant 
let  HIK  become  folid.  The  furrounding  (hell  of  c^n- 
deified  air  can  expand  only  outward,  coiidcnfing  ano- 
ther (hell  without  it.  It  is  plain  that  this  muft  go  on 
continually,  and  the  central  agitation  will  be  gradually 
propagated  to  a difiance  in  all  dinttion*.  But,  in  this 
proccls,  it  is  not  the  fame  numerical  particles  that  go  to 
a difiance.  Thofe  of  the  original  fphere  go  no  further 
than  BCD,  thofc  of  the  next  (hell  go  no  further  than 
11IK,  &c.  Farther,  the  expanfion  outwards  of  any 
particle  will  be  more  moderate  as  the  diffufioti  advan- 
ces ; for  the  whole  motion  of  each  (hell  cannot  exceed: 
the  original  quantity  of  motion  ; and  the  number  of 
particles  in  each  fuccefiive  (hell  iucreafes  as  the  furfacc, 
that  is,  as  the  fquarc  of  the  difiance  from  the  centre  : 
therefore  the  agitation  of  the  particles  will  decreafe 
in  the  fame  ratio,  or  will  be  in  the  inverfe  duplicate  ra- 
tio of  the  difiance  from  the  centre.  Each  lucccflivc 
(bell,  therefore,  contains  the  fame  quantity  of  motion, 
and  the  fucccifivc  agitation*  of  the  particles  of  any. 

8 row. 
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t7iitfulat*o*i  friTr  out  from  the  centre  will  not  be  equal  to  the  original 
of  fi if.  agitation,  a*  happens  in  the  folitary  row.  But  this 
* doc*  not  affcA  the  velocity  of  the  propagation,  bccaufc 
aH  agitations  are  propagated  equally  fall. 

We  fuppofed  the  air  A to  become  foSid  as  foon  as  it 
Required  the  common  denffty  ; but  this  was  to  facilitate 
the  conception  of  the  diffuGon.  It  docs  not  flop  at 
this  bulk  ; for  while  it  was  denfer  it  had  a tendency 
to  expand.  Therefore  each  particle  has  attained  this 
diftance  with  an  accelerated  motion.  It  will,  there? 
fort,  continue  this  motion  like  a pendulum  that  has 
parted  the  perpendicular,  tiH  it  is  brought  to  rert  by 
the  air  without  St ; and  it  is  now  rarer  than  common 
air,  and  collapfes  again  by  the  greater  clafticity  of 
the  air  without  it.  This  outward  air,  therefore,  in 
regaining  its  natural  denffty,  mud  expand  both  ways. 
It  expands  towards  the  centre,  following  the  coUapffng 
of  the  air  within  it;  and  it  expands  outwards  conden- 
sing the  air  beyond  it.  By  expanding  inwards,  it  will 
again  condcnfc  the  air  within  it,  and  this  will  again  ex- 
pand ; a fitmlar  motion  happens  in  all  the  outward 
ihells  ; and  thus  there  is  propagated  a fucceffion  of  con- 
denl’ed  and  rarefied  Ihells  of  air,  which  gradually  fwcll 
to  the  grenteft  diftance. 

It  may  be  demonftrated,  that  when  the  central  air 
. has  for  the  fccond  time  acquired  the  natural  denffty,  it 
will  be  at  reft,  and  be  difturbed  no  more ; and  that 
this  will  happen  to  all  the  Ihells  in  fueceflion.  But  the 
demonftradon  is  much  too  intricate  for  this  place  ; we 
mull  be  contented  with  pointing  out  a fait  perfectly 
336  analogous.  When  we  drop  a fmall  pebble  into  water. 
Application  we  fee  it  produce  a ferics  of  circular  waves,  which  go 
ef  U C **iv  the  furfacc  of  fmooth  water  to  a great  diftancc, 

a pebble”'*  doming  more  and  more  gentle  as  they  recede  from  the 
iui0  water,  centre  ; and  the  middle,  where  the  agitation  was  fnft 
produced,  remains  perfectly  fmooth,  and  this  fmoolh- 
nefs  extends  continually ; that  is,  each  wave  when 
brought  to  a level  remains  at  reft.  Now  thefe  waves 
are  produced  and  propagated  by  the  deprdSon  and  ele- 
vation made  at  the  centre.  The  elevation  tends  to  dif- 
fufc  itfclf ; and  the  force  with  which  each  particle  of 
water  is  actuated  is  a force  ailing  dirtflly  up  and  down, 
and  is  proportional  to  the  elevation  or  dcprdlion  of  die 
particle.  This  hvdroftatical  prerture  operates  precisely 
in  die  lame  way  as  die  condenfatiun  and  rarefaction  of 
the  air;  and  the  mathematical  inveftigation  of  the  pro- 
pagation of  the  circular  undulations  on  fmooth  water 
is  fimilar  in  every  ftep  to  that  of  the  propagation  of 
the  fpberical  waves  in  ft  ill  air.  For  this  wc  appeal  to 
Newton's  PrimnMft,  or  to  Euler's  Uf>af  uht  where  he 
gives  a very  beautiful  inveftigation  of  the  velocity  of 
the  aerial  pulfes  ; and  to  fomc  memoirs  of  de  la  Grange 
in  the  collections  of  the  academies  of  Berlin  and  Tu- 
rin. Thefe  two  laft  authors  have  made  the  inveftigation 
as  fimplc  as  feems  portible,  and  have  freed  it  from  every 
objc&jon  which  can  be  ftated  againft  the  geometrical 
one  of  their  great  teacher  Newton. 

Having  faid  this  much  on  the  fimilarity  between  the 
wavas  on  water  and  the  aerial  undulations,  wc  ftiall  have 
for  explain.  rc<X)UrFc  to  diem,  as  affording  us  a very  fcnfible  object 
njr  ehu(e  to  reprefent  many  affections  of  the  other  which  it 
;f  air.  w ould  be  extremely  difficult  to  explain.  Wc  neidier  fee 
nor  feci  the  aerial  undulations;  and  they  behoved,  there- 
fore, to  be  deferibed  very  abftra£tcdly  and  imperfectly. 
In  the  watery  wave  there  is  no  permanent  progteflive 
notion  of  tbc  water  from  the  centre.  Throw  a fmall  bit  of 
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cork  on  the  furface,  and  it  will  be  ©bferved  to  popple  Undulation 
up  and  down  without  the  lraft  motion  outwards.  lu  like  of 
manner,  the  particles  of  air  arc  only  agitated  a very  — —v™ 
little  outwards  and  inwards;  which  motion  is  commu- 
nicated to  the  particles  beyond  them,  while  they  them- 
fehes  come  to  reft,  unlcfs  agitated  afrefh  ; and  this  agi- 
tation of  the  panicles  is  inconceivably  fmall.  Even  the 
explofion  of  a cannon  at  no  great  diflance  will  but 
gently  agitate  a feather,  giving  it  a fingle  impulfe  out- 
ward*, and  immediately  after  another  inwards  of  to- 
wards  die  cannou.  When  a harpffchord  wire  is  forcibly 
twanged  at  a few  feet  diflance,  the  agitation  of  the 
air  is  next  to  infcnfiblc.  It  ts  not,  however,  nothing ; and 
it  differs  from  that  in  a watery  wave  by  being  noth 
outwards  and  inwards.  In  conlcqucncc  of  this,  when 
the  condenfed  Ihell  reaches  an  claftic  body,  it  impels 
it  (lightly.  If  its  elafticity  be  fuch  as  to  make  it  ac- 
quire the  oppofite  fbape  at  the  inftant  that  the  next 
agitation  and  cor.dmfcd  fhcll  of  air  touches  it,  its  agi- 
tation will  be  doubled,  and  a third  agitation  will  inert afe 
it,  and  fo  on,  till  it  acquire  the  agitation  competent 
to  that  of  the  ihell  of  air  which  reaches  it,  and  it  is 
thrown  into  finfitit  vibration,  and  gives  a found  ex- 
tremely faint  indeed,  bccaufc  the  agitation  which  it  ac- 
quires is  that  concfponding  to  a (hell  of  atr  confider- 
ably  removed  from  the  original  firing,  lienee  it  hap- 
pen* that  a muffed  chord,  pipe,  or  bell,  will  caufe 
another  to  refound,  whole  vibrations  are  ifochronous 
with  its  own  ; or  if  the  vibrations  of  the  oftc  coin- 
cides with  every  fccond,  or  third,  or  fourth.  See.  of  the 
other ; juft  as  we  can  put  a very  heavy  pendulum  into  • 
fenffblc  motion  by  giving  it  a gentle  puff  with  the 
breath  at  every  vibration,  or  at  every  fccond,  third,  or 
fouith,  &€•  A drum  ftruck  in  the  neighbourhood  of 
another  drum  will  agitate  it  very  JenJtHy ; for  here  the 
ftroke  depreffes  a very  conffdcrable  furface,  and  pro- 
duces an  agitation  of  a conffdcrable  mafs  of  air:  it 
w ill  even  agitate  the  furfacc  of  ftagnant  water.  The 
explofion  of  a cannon  will  even  break  a neighbouring 
window.  The  fhcll  of  condenfed  air  which  copies 
againft  the  ghfs  has  a great  furfacc  and  a great  agita- 
tion : the  be  ft  fccur.ty  in  this  cafe  is  to  throw  up  the 
fafti ; this  admits  th«  condenfed  air  into  the  room, 
which  acts  on  the  infide  of  the  window,. balancing  part 
of  the  external  impulfe. 

It  is  demonftrated  in  every  elementary  trratife  of  na-j. 
tural  phUofopby,  that  when  a wave  on  water  meets  iiwtt^((  0f 
plane  obftaclc,  it  Is  reflected  bv  it  from  a centre  equal- sir  and  nf 
ly  removed  behind  the  obftaclc;  that  waves  radiating  )v»t« 
from  the  focus  of  a parabola  arc  reflected  in  waves  per- ,D 
pendicular  to  its  axis;  that  waves  radiating  from  oac^~ 
focus  of  an  cllipfe  are  made  to  converge  to  the  other  ftmilar, 
focus,  &c.  &c.  Ail  this  maybe  affirmed  of  the  aerial 
undulations ; that  when  part  of  a wave  gets  through  a 
hole  in  the  obftaclc,  it  becomes  the  centre  of  a new  fc- 
rfes  of  waves ; that  waves  bend  round  the  extremities 
of  an  obftaclc : all  tills  happens  in  the  aerial  undula- 
tions. And  laftly,  that  w hen  the  furfacc  of  water  is 
thrown  into  regular  undulations  by  one  agitation,  ano- 
ther agitation  in  another  place  will  produce  other  re- 
gular waves,  which  w ill  crofs  the  former  without  di- 
flurbing  them  in  the  fuiallc ft  degree.  The  fame  thing 
happens  in  air ; and  experiments  may  be  made  on  wa- 
ter which  will  illuftrate  in  the  moil  perfect  manner/ 
many  other  affections  of  the  aerial  pulfes,  which  wt/ 
ftiould  otherwife  conceive  very  imperfectly.  We  would.. 
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'Undulation  recommend  to  our  evrioot  readers  to  mskc  forae  of 
taAif  thefe  esperimenta  in  a large  veflcl  of  milk*  Take  a 
' long  ami  narrow  plate  of  lead,  which,  when  fet  on  the 
bottom  of  live  veil’d  will  reach  above  the  furface  of  the 
milk;  bend  this  plate  into  a parabola,  elliptical  or 
other  curve.  Make  the  undulations  by  dropping  milk  on 
the  focus  from  a fmall  pipe,  which  will  caufc  the  agi- 
tations to  fuccecd  with  rapidity,  and  then  all  that  we 
have  faid  will  be  molt  dhlinctiy  (ecn,  and  the  experi* 
mcnr  will  be  very  jumifing  and  infiru&ive,  cfpcctally  to 
the  nuli cal  reader. 

ro  " c woU^  now  "ho  make  or  read  explx- 

thVfup*  ° ,M|rions  of  natural  phenomena  by  means  of  vibrations  of 
porters t»f  ethers,  animal  (pints,  nervous  fluids  &c.  to  fix  their 
-•:ther«.  am  attention  on  the  nature  of  the  agitation  in  one  of  thefe 
mal  fj.irit*,  insulations.  Let  him  confidcr  whether  this  can  pro- 
duce the  phenomenon,  acting  as  any  matter  mull  act,  by 
impulfe  or  by  prefTure.  If  he  fees  that  it  can  produce 
the  jJheuoracnon,  he  will  be  able  to  point  out  the  very 
motion  it  will  produce,  both  in  quantity  and  dirc&iou, 
in  the  fame  manner  at  Sir  If&ac  Newton  has  pointed 
out  all  the  irrcguUritie*  of  the  moon’s  motion  produ- 
ced by  the  diflurbing  force  of  the  fun.  If  he  cannot 
do  this,  lie  fails  in  giving  the  firft  evidence  of  a me- 
chanical explanation  by  the  adion  of  an  clafiic  vibrating 
fluid.  Let  him  then  try  to  point  out  fome  palpable 
connection  between  the  general  phenomena  of  ei*ftic 
undulations  and  tiie  phenomenon  in  quell  ion;  this  would 
(how  an  accompaniment  to  have  at  lead  fome  probabi- 
lity. It  is  thus  only  we  learn  that  the  undulations 
of  air  produce  iound ; we  cannot  tell  how  they  affed 
the  mcchaxufm  of  the  car ; but  we  fee  that  the  pheno- 
mena of  found  always  accompany  them,  and  that  cer- 
tain modifications  of  the  one  are  regularly  accompanied 
by  certain  modifications  of  the  other.  If  we  cannot 
do  this  neither,  we  have  derived  neither  explanation 
nor  illudration  from  the  elailic  fluid.  And  lallly,  let 
him  remember  that  even  if  he  ihould  be  able  to  (how 
the  competency  of  this  fluid  to  the  production  of  the 
phenomenon,  the  whole  is  iliil  an  hypothecs,  bccaufc 
we  do  not  know  that  foch  a fluid  Clifts. 

We  will  venture  to  fay,  that  whoever  will  proceed  in 

of  appeal-  this  prudent  manner  will  (bon  fee  the  futility  of  moll 
ing  ro  f .eh  0f  the  explanations  of  this  kind  which  have  been  given. 

They  arc  unlit  for  any  but  confummate  mathematicians; 
for  they  alone  really  unde:  ft  and  the  mcchanifm  of  ae- 
rial undulations,  and  even  they  (peak  of  them  with  he- 
ll Ut  ion  us  a thing  but  imperfectly  undcrtlood.  But 
even  the  unlearned  in  this  fciencc  can  fee  the  incom- 
patibility of  the  hypothecs  with  many  things  which 
they  ate  brought  to  explain.  To  take  an  imlancc  of 
the  conveyance  of  fenfation  along  the  nerves  ; an  elailic 
fluid  is  luppofcd  to  occupy  them,  and  the  undula- 
tions of  this  fluid  arc  thought  to  be  propagated  along 
the  nerves.  Let  us  jull  think  a little  how  the  undula- 
tions would  be  conveyed  along  the  furfacc  of  a canal 
which  was  completely  tilled  up  with  reeds  and  bul- 
rulhcs,  or  let  us  make  the  experiment  ou  fuch  a canal : 
we  may  red  allured  that  the  undulations  in  the  one 
cafe  will  refcmblc  tliofc  in  the  other ; and  we  may  fee 
that  in  the  canal  there  will  be  no  regular  or  fcnliblc  pro- 
pagation of  the  waves. 

Lit  thefe  obfervations  have  their  influence,  along 
with  others  which  we  have  made  on.othcr  occasions,  to 
wean  our  readers  from  this  falhionablc  prone  rads  to  in- 
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traduce  invifiblc  fluids  ami  unknown  vibrations  into  oar  Ah’.  Pref- 
physical  difeuffions.  They  have  done  intmenle,  and  we  ^ e 
tear  irreparable,  mifehief  in  fciencc ; and  there  is  but  one  ' * 

phenomenon  that  has  ever  received  any  explanation  by 
their  means. 

This  may  fufftce  for  a loofc  and  popular  account  of 
aerial  undulations;  and  with  it  we  conclude  our  ac- 
count of  the  motion,  impulfe,  and  refinance  of  air. 

We  (Trail  now  'explain  a number  of  natural  appear- 
ances, depending  on  its  preiTure  and  clafticity,  appear- 
ances not  fufficicntly  general,  or  too  complicated  for 
the  purpofes  of  argument,  while  we  were  employed  iu 
the  invclligation  of  thefe  properties,  but  too  important 
to  be  palled  over  in  iitcnce. 

It  is  owing  to  the  prefTure  of  the  atmofphtrc  that  Thc%tir*i 
two  furfaces  which  accurately  fit  each  other  cohere  witliP(C^lfttt‘ 
fuch  force.  This  is  a fact  familiarly  known  to  the  glafa- 
grinders,  polilheri  of  msrblc,  &c.  A large  lenfc  or  fpe- (WjU,. 
culurn,  ground  on  its  tool  till  it  becomes  very  ftnooth,  lace*  ate 
requires  more  than  any  man’s  flrength  to  feparate  it  di-  r*fti7  6 • 
recti  y from  the  tool.  If  the  furface  is  only  a fquarc **** 
inch,  it  will  require  1 5 pounds  to  feparate  them  perpen-  °l  ' 
dicularly,  though  a very  moderate  force  will  make  them 
Aide  along  each  other.  But  this  cuhciion  is  not  ob- 
ferved  uniefs  the  furfaces  are  wetted  or  fmeared  with 
oil  or  greafe;  otherwife  the  air  gets,  between  them,  and 
they  feparate  without  any  trouble.  That  tills  cohcfion 
isowing  to  the  sUnofpfreric  prefTure,  is  evident  from  the 
cafe  with  which  the  plates  may  lie  feparated  in  an  ex- 
handed  receiver. 

To  the  fame  eaufe  we  mud  aferibe  the  very  flrxmg  An*^41 
adhefton  of  fnails,  periwinkles,  limpets,  and  other  no»- th? 
valve  (hells,  to  the  nicks.  The  animal  forms  the  rim  6o«  o; 
of  its  (hell,  fo  as  to  fit  the  (tape  of  the  rock  to  which  it  Ac. 

intends  to  cling.  It  then  fills  its  Ihcll  (if  not  already  *'■' 
filled  by  its  own  body)  with  water.  In  this  condition 
it  is  evident  that  we  mull  aft  until  a force  equal  to  j 5 
pounds  for  every  fquare  inch  of  touching  furface  be- 
fore we  can  detach  it.  'This,  may  be  iiiuft rated  by  fill- 
ing a drinking  gltfs  to  the  brim  with  water;  ami  having 
covered  it  with  a piece  of  thin  wet  leather,  whelm  it  ou  a 
table,  and  then  try  to  pull  it  firuight  up;  it  will  re- 
quire a coufidcrablc  force.  But  if  we  expofc  * (nail  ad- 
hering to  a Hone  in  the  cxhaulted  receiver,  we  fnail  fee 
it  diup  off  by  its  own  weight,  in  the  fame  manner 
do  the  remota,  the  polypus,  the  lamprey,  and  many 
other  animals,  adhere  with  fuch  lirinnefa.  Boys  fre- 
quently amufc  thcmfclvc*  by  pulling  out  large  Hones 
from  the  pavement  by  means  «*f  a circle  of  fiiff  wetted 
leather  fattened  to  a firing.  It  is  owing  to  the  fame 
eaufe  that  the  bivalve  (hell  iifitts  keep  thcmfelves  fo  firm- 
ly Ihut.  We  think  tlic  miutular  force  of  an  oyfier  pro- 
digious, lucaule  it  requires  fuch  force  to  open  it ; but 
if  we  grind  off  a hit  ot  the  convex  (hell,  (b  as  to  make  a 
hole  in  it,  though  without  hurting  the  filh  in  the  fmall- 
e(l  degree,  it  opens  with  great  cafe,  as  it  doefc  alfo  in 

vacur. 

The  prefTure  of  the  air,  operating  in  this  way  con- ~ 
tributes  much  to  the  cohciion  of  bodies,  where  we  dor- rj* 
not  fufpecl  its  influence.  The  tenacity  of  our  mortar*  the  sir’s 
and  cements  would  irequently  be  ineflectual  without  -ilur*. 
this  alhftancc. 

It  is  owing  to  the  prefTure  of  the  atmofphcre  that  a 
cafk  will  not  run  by  the  cock  uniefs  a hole  be  opened  in 
fame  other  part  of  the  c aft.  If  the  cade  is  not  quite 
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Rffedl*  nf  fuTT,  fome  liquor  indeed  will  run  out,  but  it  will  (lop  as 
Air’,  picf  j,oon  as  diminifticd  clafticity  of  the  air  above  the 
. J*c‘  liquor  is  in  cquilibrio  (together  with  the  liquor)  with 
the  atmofpheric  p re  flu  re.  In  like  manner,  a tc-.iuot 
mu  ft  hate  a fmall  hole  in  its  lid  to  enfure  its  pouring 
out  the  tea.  If  indeed  tire  hole  in  the  calk  is  of  large 
*lt  men  lions,  it  will  run  without  any  other  hole,  hccaufe 
air  will  get  in  at  the  upper  fide  of  the  hole  while  the 
liquor  runs  out  by  the  lower  part  of  it. 

On  the  fame  principle  depends  the  performance  of  an 
inftritrncnt  ofed  by  the  fpirit  dealers  for  taking  out  a 
fampte  of  their  fpirits.  It  coniifts  of  a long  tinplate 
tuhe  AB  (fig.  57.^,  open  atop  at  A,  and  ending  in  a 
fmall  hole  at  B.  The  end  B is  dipped  into  the  fpirits, 
which* rife*  into  the  tube  ; then  the  thumb  is  clapt  on 
the  mouth  A,  and  the  whole  is  lifted  out  of  the  calk. 
The  fpirit  remains  in  it  till  the  thumb  be  taken  off ; it 
is  then  allowed  to  run  into  a glafs  for  examination. 

It  firms  principally  owing  to  the  preffure  of  the  air 
that  frofts  immediately  oceafion  a feantinefs  of  water  in 
our  fountains  and  wells.  This  is  erroncoufly  accounted 
for,  by  ftrppofing  that  the  water  freezes  in  the  bowels 
of  the  earth.  But  this  is  a great  mtftake : the  moil 
iritenfe  froft  of  a Siberian  winter  would  not  freeze  the 
ground  two  feet  deep  ; but  a very  moderate  froft  will  coif 
lolidatc  the  whole  furfur  of  a country*  and  make  it 
impervious  to  the  air  5 efpccially  if  the  froft  has  Seen 
preceded  by  rain,  which  has  foakrd  the  furface.  When 
this  happens,  the  water  which  was  filtering  through  the 
ground  is  all  nrefted  and  kept  fufpended  in  its  capil- 
lary tubes  by  the  preflurc  of  the  air,  in  the  very  fame 
manner  as  the  fpirits  are  kept  fufpended  iu  the  mftnr- 
rr.cnt  juft  now  deferibed  by  the  thumb’s  (hutting  the 
hole  A.  A thaw  melts  the  fuperficia]  ice,  and  allows 
the  water  to  run  in  the  fame  manner  as  the  fpirits  run 
Th  'heerf  ^lc  thumb  is  removed. 

lit)  ot  torn-  Common  air  is  ncreflary  for  fupporting  the  lives  of 
mo n ai>  ei>  moft  animals.  !f  a fmall  animal,  fuch  as  a moufe  or 
animaiiifc.  bird,  be  put  under  the  receiver  of  an  air-pump,  and  the 
air  be  exhaufted,  the  animal  will  quickly  be  thrown  into 
convulfiur.s  and  fall  down  dead  ; if  the  air  be  immedi- 
ately readmitted,  the  animal  will  fometimes  revive,  impe- 
rially if  the  rarefaction  has  been  briflcly  made,  and  has 
rot  been  very'  great.  We  do  not  know  that  anybreatli- 
ing  animal  can  bear  the  air  to  be  reduced  to  { of  its 
ordinary  denfity,  nor  even  -f  ; nor  have  we  good  evi- 
dence that  an. animal  will  ever  recover  if  the  rarefaction 
is  pulhed  very  far,  although  continued  for  a very  (bort 
time. 

But  the  mere  prefence  of  the  air  is  by  no  means  fuf- 
ficicnt  for  preferring  the  life  of  the  animal ; for  it  b 
found,  that  an  animal  (hut  up  in  a veffcl  of  air  cannot 
live  in  it  for^ny  length  of  time.  If  a man  be  (hut  up 
in  a box,  containing  a wine  hegfttead  of  air,  he  cannot 
live  in  it  much  above  an  hour,  and  long  before  this  be 
will  find  his  breathing  very  unfatisfaftory  and  uncafy. 
A gallon  of  air  w ill  rapport  him  about  a minute.  A 
box  EF  (fig.  58.)  may  be  made,  having  a pipe  ABin- 
ferted  ir.to  its  top,  and  fitted  with  a very  light  valve  at 
B,  opening  upwards.  This  pipe  fends  off  a lateral 
branch  <’ D^C,  which  enters  the  box  at  the  bottom, 
and  is  alfo  fitted  with  a light  valve  at  C opening  up- 
wards. If  a perfon  breathe  through  the  pipe,  keeping 
his  noftrfls  (hut,  it  is  evident  that  the  air  which  he  ex- 
pires will  not  enter  the  box  by  the  hole  B,  nor  return 


through  the  pipe  CD//;  and  by  this  contrivance  he  EflWfcnf 

w ill  gradually  employ  the  whole  air  of  the  hox.  With 

this  apparatus  experiments  can  lie  made  without  anv  ^ ’ . 

ri(k  or  inconvcnicncy,  and  the  quantity  of  air  neccffary 

for  a given  time  of  eaiy  breathing  may  be  accurately 

ascertained. 

How  the  air  of  our  atmofphcre  produces  this  effect, 
is  a queftiou  which  does  not  belong  to  mechanical  phi- 
lofoplty  to  inveftigate  or  determine.  Wc  can,  how- 
ever, affirm,  that  it  is  neither  the  preffure  nor  the  clafti- 
city  of  the  air  which  is  immediately  concerned  in  main- 
taining the  animal  functions.  Wc  know  that  wc  can 
live  and  breathe  with  perfect  freedom  on  the  tops  of  the 
highclt  mountains.  The  valley  of  Quito  in  Peru,  and 
the  country  round  Gondur  in  Abvflinta,  are  i'u  far  eleva- 
ted above  the  furface  of  the  ocean,  that  the  preffure  and 
the  clafticity  of  the  air  arc  one-third  lefs  than  in  the  low 
countries ; yet  thefe  are  populous  and  healthy  places. 

And,  on  the  other  hand,  wc  know,  that  when  an  ani- 
mal has  breathed  in  any  quantity  of  air  for  a certain 
time  without  renewal,  it  will  not  only  be  fuffbeated,  but 
another  animal  put  into  this  air  will  die  immediately ; 
ami  wc  do  not  find  either  the  preffuie  or  ehifticity  of 
the  air  remarkably  diminifhed  : it  is  indeed  diminifticd, 
but  by  a very  final!  quantity.  Rcftoriug  the  former 
preffure  and  clafticity  has  not  the  ftnallcft  tendency  to 
prevent  the  death  of  the  animal : for  an  animal  will  live 
no  longer  under  a receiver  that  haa  its  mouth  inverted 
on  water,  than  in  one  fet  upon  the  pump-pkite  covered 
with  leather.  Now  when  the  receiver  is  fet  on  water, 
the  preffure  of  the  atmofpfiere  a£U  completely  on  the 
included  air,  and  preferves  it  in  the  tame  date  of  claii  i- 
etty.  346 

In  fhort,  it  is  known  that  the  air  which  has  already  l|*ture- 

ferved  to  maintain  the  animal  fund  ion*  has  its  chemical  ^ 
and  alimentary  properties  completely  changed,  and  is  nomair'tainej 
longer  fit  fur  this  purpofe.  So  much  of  any  rnaia  of  air  animal 
as  lint  really  been  thus  employed  is  changed  into  whatfJ,;'ftipn*  '• 
is  called  jixni  air  by  I)r  Black,  or  carion'u  aiil  by  the  |^'te  a*tcr" 
chcmdls  of  the  I«avoificrian  fchoel.  Any  perfon  may- 
be convinced  of  th»«  by  breathing  or  blowing  through  a 
pipe  immerfed  in  lime  water.  Every  expiration  will 
produce  white  clouds  on  the  water,  till  all  the  Hbk 
which  it  contains  is  precipitated  in  the  form  of  pure 
ehalk.  In  this  cafe  we  know  that  the  lime  lias  combi- 
ned with  the  fixed  air.  ' 

The  celcbiated  Dr  Stephen  Hales  made  many  cxpc-ffalc-'sex* 
riments,  with  a view  to  clear  the  air  from  the  noxious periments 
vapour  which  he  fuppofed  to  be  emitted  from  the  lungs.  fo  Je^’e 
He  made  ufe  of  the  apparatus  which  we  have  been' 
juft  now  mentioning;  and  he  put  fcvcral  diaphragms^ 
jf  Jf.  Sic.  of  thin  woollen  (luff  into  the  box,  and  tnoif- 
tenrd  them  with  various  liquids.  He  found  nothing  fo 
efficacious  as  a folution  of  potafh.  We  now  undcr- 
ftand  this  perfedUy.  if  the  folution  is  not  already  fa- 
turn  ted  with  fixed  air,  it  will  take  it  np  as  fail  as  it  is 
produced,  and  thus  will  purify  the  air : a folution  of 
cauftic  alkali Jherefore  will  hare  this  effect  till  it  is  ren- 
dered quite  mild.  S*®’ 

Thefe  experiments  have  been  repeated,  and  varied  hi  How  Jt 
many  circumilanccs,  in  order  to  ascertain  whether  thin;0  hL  ch*n- 
fixed  air  was  really  emitted  by  the  lungs,  or  whether  red  by 
the  infpired  air  was. in  part  changed  into  fixed  air  bybreathinp, 
its  combination  with  fome  other  fubftance.  This  rsa1^*^^. 
queftioo  which  coma  properly  in  our  way,  and  which,, 

the  fcc.  ' 
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t.f  the  doctrines  of  pneumatics  enable  us  to  anfwer.  If 
the  fixed  air  be  emitted  in  fubftance  from  the  lungs,  it 
* — ^ docs  not  appear  how  a renewal  of  the  air  into  which  it 
t*  emitted  is  neccffary:  for  this  docs  not  hinder  the 
fubfrquent  cmiflion  ; and  the  bulk  of  the  air  would  be 
incrcafed  by  breathing  in  it,  viz.  by  the  bulk  of  all  the 
fixed  air  emitted  ; but,  on  the  contrary,  it  is  a little  di- 
minuhed.  We  mull  therefore  adopt  the  other  opinion ; 
and  the  difeoveries  in  modern  cncmiftry  enable  us  to 
give  a pretty  accurate  account  of  the  whole  proccft. 
Fixed  air  is  acknowledged  to  be  a compound,  of  which 
one  ingredient  is  found  to  conllitutc  about  4 of  the 
whole  atmofphcric  fluid  ; we  mean  vital  air  or  the  oxy- 
gene  of  Lavoifier.  When  this  is  combined  with  phlo- 
gitlou,  according  to  the  do&rine  of  Stahl,  or  with  char- 
coal, according  to  Lavoifier,  the  refult  is  fixed  air  or 
carbonic  acid.  The  change  therefore  which  breathing 
makes  on  the  air  is  the  folution  of  this  matter  by  vital 
air  ; and  the  ufc  of  air  in  breathing  is  the  carrying  off 
this  noxious  principle  in  the  way  of  folution.  When 
therefore  the  air  is  already  fo  far  fatur.ited  as  not  to  dif- 
folve  this  fubftance  as  fail  as  it  is  fecreted,  or  mull  be 
fccreted  in  the  lungs,  the  animal  fuffers  the  pain  of  fuf- 
focation,  or  is  otberwife  mortally  affetted.  Snffocation 
is  not  the  only  confcqucncc  ; for  we  can  remain  for  a 
number  of  feconda  without  breathing,  and  then  we  be- 
gin to  feel  the  true  pain  of  fuffocation  ; but  thofe  who 
have  been  inllantaneoufiy  llruck  dowo  by  an  infpiration 
of  fixed  air,  and  afterwards  recovered  to  life,  Complain- 

..  cd  of  no  fuch  pain,  and  feemed  to  have  fuffered  chiefly 
by  a nervous  affection.  It  is  faid  (but  wrc  will  not 
vouch  for  the  truth  of  it),  that  a perfon  may  fafely  take 
a full  infpiration  of  fixed  air,  if  the  paffages  of  the  nofe  be 
lhut;  and  that  unlcfs  thefe  nerves  are  Itinmlatcd  by  the 
fixed  air,  it  is  not  inftantaneouily  mortal.  But  thefe  arc 
qucltions  out  of  our  prefent  line  of  inquiry.  They 
arc  queftions  of  phyfiology,  and  are  treated  of  in 
other  places  of  this  work.  Sec  Anatomy  and  Physio- 
logy ; fee  alfo  Lungs  and  Respiration.  Our  btifi- 
nefs  is  to  explain  in  what  manner  the  preffure  and  cla- 
fticity  of  the  air,  combined  with  the  ftruclure  and  me- 
cfiaiiifm  of  the  body,  operate  in  producing  this  ncccf- 
fary  fecrction  and  removal  of  the  matter  difeharged  from 
the  lungs  in  the  ail  of  breathing. 

It  is  well  ascertained,  that  the  fccretion  is  made  from 
the  mafs  of  blood  during  its  pailage  through  tlic  lungs. 
The  blood  delivered  into  the  lungs  is  of  a dark  blackilh 
colour,  and  it  is  there  changed  into  a florid  red.  In 
the  lungs  it  is  expofed  to  the  aftiun  of  the  air  in  a pro- 
digioufly  extended  furface  : for  tlic  lungs  confiil  of  an 
inconceivable  numbci  of  fmall  veffcls  or  bladders,  com- 
municating with  each  other  and  with  the  windpipe. 
Thefe  are  filled  with  air  in  every  infpiration.  Thefe 
veffcls  are  everywhere  in  contact  with  minute  blood* vcf- 
fcls.  The  blood  does  not  in  into  come  into  immediate 
contact  with  the  air;  and  it  would  feem  that  it  is  only 
the  thin  ftrous  part  of  it  which  is  atlrd  on  by  the  air 
at  the  mouths  of  the  veffcls  or  pores,  where  it  Hands  by 
capillary  attra&ion.  Dr  Pricftley  found,  that  venous 
blood  inclofed  in  thin  bladders  and  other  membranes 
was  rendered  florid  by  keeping  tlic  bladders  in  contatl 
with  abundance  of  pure  vital  air.  Wc  know  alfo,  that 
breath  is  moiil  or  damp,  and  mojl  have  acquired  this 
moifture  in  the  lungs.  It  is  immaterial  whrtlier  this 
•korctiou  of  water  or  lymph  (as  the  anatomiiU  call  it) 


a t 1 c s. 

be  fumifhed  by  mere  exudation  through  fimple  pores,  TflVftr  / 
or  by  a vr.fcu!ar  and  organic  fccrction  ; in  titlicr  cafe, 
fomc  ingredient  of  the  blood  comes  in  contaft  with  air  _ ^e'  . 
in  the  lungs,  and  there  unites  with  it.  This  is  farther 
confirmed,  by  obferviog,  that  aU  breathing  auimals  arc 
warmer  than  the  funounding  medium,  and  that  by  every 
procefs  in  wdiich  fixed  air  is  formed  from  vital  air  heat 
is  produced.  Hence  this  folution  in  air  of  foincthing 
from  the  blood  has  been  afligued  by  many  as  the  fource 
of  animal  heat.  We  touch  on  thefe  things  in  a very 
traufitory  way  in  this  place,  only  in  order  to  prove  that, 
for  the  iupport  of  animal  life,  there  mull  be  a very  ex- 
teniive  application  of  air  to  the  blood,  and  that  this  U 
made  in  the  lungs. 

The  queftion  before  us  in  this  place  is,  How  is  this 
brought  about  by  the  weight  and  elafticitr  of  the  air  ? 

This  is  done  in  two  ways;  by  tlic  action  of  the  mufclca 
of  the  ribs,  and  by  the  action  of  the  diaphragm  and  other 
mu  fi  les  of  the  abdomen.  The  thorax  or  chclt  is  a great 
cavity,  completely  filled  by  the  lungs.  The  fidei  of 
this  cavity  are  formed  by  the  ribs.  Thefe  are  crooked 
or  arched,  and  each  is  moveable  round  its  tw  o ends,  one 
of  them  being  inferted  into  the  vertebra;  of  the  back, 
and  the  other  into  the  ilernum  or  bread >bonc.  The  rib 
turns  in  a manner  rcfcmbling  the  handle  of  a drawer. 

The  infpe^lion  of  fig.  59.  will  illuilratc  this  matter  a p'aie 
little*  Suppofe  the  curves  a re,  Ikj.  c/p,  &c.  to  re-  CCCC?. 
prefent  the  ribs  moveable  round  the  extremities.  Each 
fuccecding  rib  is  more  bent  than  the  one  above  it,  and 
this  curvature  is  both  in  the  vertical  and  horizontal  di- 
rection. Suppofe  each  fo  broad  as  to  projeit  a little 
over  its  inferior  like  the  tiles  of  a roof.  It  is  evident, 
that  if  wc  take  the  lower  one  by  its  middle,  and  draw 
it  out  a little,  moving  it  round  the  line  n /,  it  trill 
bring  out  the  next  dm  h along  with  it.  Alfo,  bccaufc 
the  diftance  of  the  middle  point  0 from  the  axis  of 
motion  n p is  greater  than  the  dillancc  of  m from  the 
axis  d/>,  and  bccaufc  e will  therefore  defiribe  a portion 
of  a larger  circle  than  m docs,  the  rib  nop  will  ilidc  up 
a little  under  the  rib  d m bt  or  the  rib  dm  h will  overlap 
nop  a little  more  than  before ; the  dillancc  0 m will 
therefore  be  diminithod.  The  fame  muff  happen  to  all 
the  fuperior  tib«  ; but  the  change  of  dillancc  will  be  left 
and  lefs  as  wc  go  upwards.  Now,  inilead  of  this  great 
breadth  of  the  ribs  overlapping  each  other,  fuppofe 
each  inferior  rib  connected  with  the  one  above  it  by 
threads  or  fibres  fufceptible  of  contraction  at  the  will  of 
man.  The  articulations  e a.  of  the  firft  or  upper  rib 
w ith  the  fpine  and  (lernum  arc  fo  broad  and  firm,  that 
this  rib  can  have  little  or  no  motiou  round  the  line  at  t 
this  rib  therefore  is  as  a fixture  for  the  ends  of  all  tlic  con- 
tracting fibres ; therefore,  whenever  the  fibres  which 
connect  the  fecond  rib  with  the  firft  rib  contract,  the 
fecund  mult  rife  a little,  and  alfo  go  out.ward,  and  will 
carry  the  lower  ribs  along  with  it ; the  third  rib  w ill 
rife  Hill  farther  By  the  contraction  of  the  mufiles  which 
connect  it  with  the  fecund,  and  fo  on  : and  thus  the 
whole  ribs  are  railed  and  thrown  outward  (and  a little 
forward,  bccaufc  the  articulation  of  each  with  the  fpine 
is  confulcrably  higher  than  that  with  the  ftemum),  and 
the  capacity  of  the  thorax  19  enlarged  by  the  contrac- 
tion of  its  mufcular  covering.  ITic  direction  of  the 
mufcular  fibres  is  very  oblique  to  the  direction  of  tlic 
circular  motion  which  it  products;  from  which  circum- 
lLncc  it  fallows,  that  a very  minute  contraction  of  the 
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Ffft  of  imifclr*  produces  ill  the  motion  which  is  ncccffary. 
A*r*»  | »cf-  'I'Jii*  ifldred  ib  not  great  ; the  whole  rnotiou  of  the  low- 
. tlJTC>  . ell  ribs  is  left  than  an  inch  in  the  mod  violent  infpira- 
tion,  and  tlie  whole  contraction  of  the  tiuifcle*  of  the  1 2 
ribs  does  not  exceed  the  eighth  past  of  an  inch,  even 
ftippoling  the  intercofhl  mufclcs  at  right  angles  to  the 
ribs ; and  being  oblique,  tile  contraction  is  dill  lets  (he 
Borklm,  iSasatici,  Monao,  &c.)  It  would  feem, 
that  the  intensity  of  the  coolnAive  power  of  a mufeu- 
lar  fibre  is  cafily  obtained,  but  that  the  fpace  through 
which  it  can  be  exerted  is  very  limited;  for  in  moll 
rale*  nature  places  themufd-.  s in  fituatton*  of  great  me- 
chanical dlfadvantagc  in  thisrefpctl,  in  order  to  procure 
ot^jcr  conveniences.. 

But  this  is  not  the  whole  aflc&  of  the  contraction  of 
the  intcrcoftal  mufclcs  : fmcc  the  compound  action  of  the 
two  fets  of  mufclcs,  which  oofs  each  other  from  rib  to 
rb  like  the  letter  X,  Is  nearly  at  right  angles  to  the 
rib,  but  is  oblique  to  its  plane,  it  tends  to  pud)  the  riba 
elofer  on  their  articulations,  and  thus  to  prefs  out  the 
two  pillar*  on  which  the)'  are  articulated.  Thus,  fup- 
P!s*r  poling  oj  (fig-  60.)  to  reprefent  the  fv&ion  of  one  of 
CC  JCV.  die  vertebne  of  the  fpine,  and  rj  a fection  of  the  ller- 
mun,  and  abr, ft  ti.  two  oppoiitc  ribs,  with  a lax  thread 
b r connecting  them.  If  this  thread  lie  polled  upwards 
by  the  middle  g till  it  is  tight,  it  will  tc .ui  to  pull  the 
paints  b and  e nearer  to  each  other,  and  to  prefs  the 
vertebra  af  and  the  fternum  rtl  outwards.  The  fpine 
l>cing  the  chief  pillar  of  the  body,  may  be  coufidered  as 
immoveable  in  the  prefcnl  indance.  The  fternum  is 
lufficicndy  fu/ccptible  of  motion  for  the  prtfent  purpofe. 
It  remains  almoll  fixed  atop  at  its  articulation  with  the 
firft  rib,  but  it  gradually  yields  below ; and  thus  the 
rapacity  of  the  thorax  is  enlarged  in  this  direction  alfo. 
The  whole  enlargement  of  the  diamcteis  of  the  thorax 
during  infpiration  is  very  fmall,  not  exceeding  the  fif- 
tieth pait  of  an  inch  in  ordinary  cafes.  This  is  cafily 
calculated.  Its  qifieiccut  capacity  is  about  two  cubic 
f-et,  and  we  never  draw  in  more  than  15  inches.  Two 
fphcrcs,  one  of  which  holds  a cubic  feet  and  die  other 
2 feet  and  i£  inches,  will  not  differ  iu  diameter  above 
the  fiftieth  part  of  an  inch. 

The  other  method  of  enlarging  the  capacity  of  the 
thorax  is  very  different.  It  is  fepa  rated  from  the  ab- 
domen by  a ftrong  mdedar  partition  called  the  //irf- 
phragm,  which  is  attached  to  firm  parts  all  around, 
in  its  quiefeent  or  relaxed  ftate  it  i»  confidcrably  con* 
■vex  upwards,  that  is,  towards  the  thorax,  riling  up  in. 
to  its  cavity  like  the  bottom  of  an  ordinary  quart  bottle, 
only  not  fo  regular  in  its  fhape.  Many  of  its  fibres 
tend  from  its  middle  to  the  circumference,  where  they 
are  infcr.cd  into  firm  parts  of  the  l>ody.  Now  fuppofc 
thefe  fibres  to  contnd.  This  tnuft  draw  down  its 
middle,  or  nuke  it  flatter  than  before,  and  thus  enlarge 
the  capacity  of  the  diorax. 

I’hyfiologill*  are  not  well  agreed  as  to  the  (hare  which 
each  of  thefe  actions  has  in  the  operation  of  enlarging 
the  thorax.  Many  refufe  all  (hare  uT  it  to  the  intercuftal 
mufclcs,  and  fay  that  it  is  performed  by  the  diaphragm 
alone.  But  the  fa£t  is,  that  the  ribs  are  really  obferved 
to  rife  even  while  the  perfon  is  all  cep  ; and  this  c annul 
pofhbly  lie  produced  by  the  diaphragm,  as  thefe  anoto- 
mifta  affcit.  Such  an  opinion  Ihow*  either  ignorance 
sir  ntgkft  of  the  laws  of  pneumatics.  If  the  capacity 
of  the  thorax  were  enlarged  onlv  bv  thawing  down  the 
Vot.  XV.  Part  I. 
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diaphragm,  the  prvfTure  of  tlie  air  would  comprcfr  tlif  d 

ribs,  and  make  them  ddeend.  And  the  fimple  law* 

«f  mechanics  make  it  as  evident  a*  any  propofitioa  in 
geometry,  that  the  contraction  of  the  intercuftal  mufiiea 
mufi  produce  an  elevation  of  the  ribs  and  enlargement 
of  the  thorax  ; and  it  is  one  of  the  moA  beautiful  con- 
trivances of  nature.  It  depends  much  on  the  will  of 
the  animal  what  (hare  each  of  thefe  atlions  Hull  have. 

In  general,  the  grcatell  part  is  done  by  the  diaphragm  ; 
and  any  perfon  can  breathe  in  fuch  a manner  that  hi* 
ribs  (hall  remain  moliotilcfii ; and,  on  tlie  contrary',  he 
can  breathe  almoll  entirely  by  railing  his  cheft.  In  the 
firft  method  of  breathing,  the  belly  rifes  during  infptra- 
tion,  becaufe  the  coot  ration  of  the  diaphragm  tom- 
prefics  the  upper  part  of  the  bowels,  and  therefore 
iquee/es  them  outwards ; fo  that  an  ignorant  perfon 
would  be  apt  to  think  that  the  breathing  was  performed 
by  the  belly,  and  that  the  belly  is  inflated  with  the 
air.  The  ftrait  lacing  of  the  women  impedes  the  mo- 
tion of  tlie  ribs,  and  changes  the  natural  habit  of 
breathing,  or  brings  on  an  unnatural  habit.  When 
the  mind  is  deprefTed,  it  is  obferved  that  the  breathing 
is  more  performed  by  the  mufclcs  of  the  thorax  ; and  a 
deep  figh  is  always  made  in  this  way. 

Thefe  obfervations  on  the  manner  in  which  the  capa- 
city of  the  cheft  can  be  enlarged  were  necefTary,  before 
we  can  requite  a juft  notion  of  the  way  in  which  the 
mechanical  properties  of  air  operate  iu  applying  it  to 
tbemafs  of  blood  during  its  paflage  through  the  lungs. 

Suppofc  the  thorax  quite  empty,  and  communicating 
with  the  external  air  by  means  of  the  trachea  or  wind- 
pipe, it  would  then  refemble  a pair  of  bellows.  Railing 
the  boards  correfponds  to  the  railing  of  the  rib* ; and 
we  might  imitate  the  action  of  the  diaphragm  by  for- 
cibly pulling  outwards  the  folded  leather  which  unites 
them.  Thu*  their  capacity  is  enlarged,  and  the  air 
radios  in  at  the  nozzle  by  its  weight  in  the  fame  manner 
as  water  would  do.  Hie  thorax  differs  from  bellow* 
only  in  this  refpeA,  that  it  is  filled  by  the  lungs,  which 
is  a raft  eulkclion  of  little  bladders,  like  the  holes  in  a 
piece  uf  fermented  bread,  all  communicating  with  the 
trachea,  and  many  of  them  with  crieh  other.  When 
the  cheft  is  enlarged,  the  air  rulhes  into  them  all  in  the 
lame  manner  as  into  the  (ingle  cavity  of  an  empty  tho- 
rax. It  cannot  be  faid  with  propriety  that  they  are  in- 
flated : all  that  is  done  is  the  a&mmig  the  air  to  come 
in.  At  the  fame  time,  aa  their  membranous  covering 
in  1 ill  have  foine  thick nefs,  however  fmall,  and  fomc 
elallicity,  it  is  not  unlikely  that,  when  comprcfltd  b/ 
expiration,  they  tend  a little  to  recover  their  former 
ftiapc,  and  than  aid  the  voluntary  aftion  of  the  mufclcs. 

It  1*  in  this  manner  that  a finall  bladder  of  caoutchouc  * 
fwelb  again  after  eompreffion,  and  fills  itfdf  with  air 
or  water.  But  this  cionot  happen  except  in  tlie  moil 
minute  vtficlcs : thofe  of  fcnfible  bulk  have  not  ela- 
liicity  enough  for  this  purpofe.  The  lungs  of  birds, 
however,  have  fomc  very  large  bladders,  which  have  a 
very  confidcrable  elallicity,  and  recover  their  fhape  and 
fixe  with  great  force  after  comprdCon,  and  thus  fill 
thctnfelve*  with  air.  The  refpiration  of  thefe  animals 
is  confidcrably  different  from  that  of  land  animals,  and 
their  mufclcs  act  chiefly  in  expiration.  This  will  be 
explained  by  and  by  as  a curious  variety  in  the  pneu- 
malic  inllrumcnt. 

This  sv.ouut  of  tlie  manner  in  which  tlie  lungs  are 
U filled 
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Eflcd*  cf  filled  with  air  dor*  not  feem  agreeable  to  the  notions 
Air’»  pref-  wc  erjtertain  of  it.  We  Teem  to  fuck  in  the  air  ; but  al- 
^ u^c'  though  it  be  true  that  we  act,  and  exert  force,  in  order 

349  to  ffet  *ur  into  our  lungs,  it  is  not  by  our  aftion,  but  by 

Wo  take  io external  preffure,  that  it  does  come  in.  If  we  apply 
air  not  by  our  mouth  to  the  top  of  a bottle  filled  with  water,  we 
aSiorTbur  *^at  no  draught,  ®*  w<-’ call  it,  of  our  chelk  will 
by  eitVmalfuck  in  any  of  the  water ; but  if  we  fuck  in  the  very 
prcfluic.  fame  manner  at  the  end  of  a pipe  immerfed  in  water,  it 
follows  immediately.  Our  intcreft  in  the  thing  makes 
us  connect  in  imagination  our  own  action  with  the 
cfkft,  without  thinking  on  the  many  fteps  which  may 
intervene  in  the  train  of  natural  operations ; and  we 
confidcr  the  action  as  the  immediate  caufc  of  the  air’s 
reception  into  the  lungs.  It  is  as  if  we  opened  the 
door,  and  took  in  by  the  hand  a perfon  who  was 
really  pufticd  in  by  the  crowd  without.  If  an  incilion 
be  made  into  the  fide  of  the  thorax,  fo  that  the  air  can 
get  in  by  that  way,  when  the  animal  aft*  in  the  uftsal 
manner,  the  air  will  really  come  in  by  this  hole,  and 
fill  the  fpace  between  the  lungs  and  thorax  ; but  no  air 
is  fucked  into  the  lungs  by  this  procefs,  and  the  animal 
is  as  completely  fuffocated  a*  if  the  windpipe  were  Unit 
up.  And,  on  the  other  hand,  if  a htjle  be  made  into 
the  lungs  without  communicating  with  the  thorax,  the 
animal  will  breathe  through  this  hole,  though  the  wind- 
pipe be  flopped.  This  is  fucccfsfully  performed  in  cafes 
of  patient*  whofc  trachea  is  (hut  up  by  accident  or  by 
inflammation;  only  it  is  neccfiury  that  this  perforation 
be  made  into  a part  of  the  lungs  where  it  may  meet 
with  fome  of  the  great  pulmonary  palters ; for  if  made 
into  fome  remote  part  of  a lobe,  the  atr  cannot  find  its 
way  into  the  reft  of  the  lungs  through  fuch  narrow  paf- 
5 TO  fages,  obftrufted  too  by  blood,  &c. 

Vu,  urc  of  \Vc  have  now  explained,  on  pncumatical  principles, 

ojuiauon  t|,e  proccf5  0f  infpiration.  The  expiration  is  chiefly 
performed  by  the  natural  tone  of  the  parts.  In  the  aft 
of  infpiration  the  ribs  were  raiftd  and  drawn  outwards 
in  oppolition  to  the  clai! icily  of  the  folids  themfelve*  ; for 
although  the  ribs  arc  articulated  at  their  extremities,  the 
articulations  arc  by  no  means  fuch  as  to  give  a free  and 
eafv  motion  like  the  joints  of  the  Int.bv.  This  is  par- 
ticularly the  cafe  in  the  articulations  with  the  ilernum, 
which  arc  by  no  means  fitted  for  motion.  It  would 
fecm  that  the  motion  really  produced  here  is  chiefly 
by  the  yielding  of  the  cartilaginous  parts  and  the  bend- 
ing of  the  rib  ; when  therefore  the  mule  lea  which  pro- 
duced this  effect  are  allowed  to  relax,  the  ribs  again 
collapfc.  Perhaps  this  is  aflified  a little  by  the  action 
of  the  long  muiclea  which  come  down  aerofa  the  ribs 
without  being  inferted  into  them.  Thcfc  may  draw 
* them  together  a little,  as  wc  ccmprcf*  a loofc  bundle 
by  a (Icing. 

In  like  manner,  when  the  diaphragm  was  drawn 
down,  it  comprdTcd  the  abdomen  in  oppofition  to  the 
clafticity  of  ail  the  vifccra  contained  in  it,  and  to  the 
clafticity  and  tone  of  the  teguments  and  muffles  which 
furround  it.  When  therefore  the  diaphragm  is  relaxed, 
thefe  part*  pulh  it  up  again  into  its  natural  lunation,  and 
in  doing  this  expel  the  air  from  the  lungs. 

It  riuuires  If  tins  be  a juft  account  of  the  matter,  expiration 
»o  effort.  fhould  be  performed  without  any  effort.  This  accord- 
ingly is  the  cafe.  We  feel  that,  after  having  made  an 
ordinary  cafy  infpiration,  it  requires  the  continuance  of 
the  effort  to  kup  the  thorn*  iu  this  enlarge  ! lUtc,  aud 
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that  all  that  is  neceffary  for  expiration  is  to  ceafe  to  fibdb  <£ 
aft.  No  perfon  feels  any  difficulty  in  emptying  the  A'f‘  f'd. 
lungs ; but  weak  people  oft^n  feel  a difficulty  of  in-  furt' 
fpi ration,  and  compare  it  to  the  feeling  of  a weight  on 
their  breaft  } and  expiration  is  the  lail  motion  of  the 
thorax  in  a dying  perfon. 

Hut  nature  has  alfo  given  us  a mcchanifm  by  which 
wc  can  expire,  namely,  the  abdominal  mufcles;  and 
when  wc  have  finilhed  an  ordinary  and  cafy  expira- 
tion, we  can  (fill  expel  a confiderahle  bulk  of  air  ( nearly 
half  of  the  contents  of  the  lunj;^)  hy  contrafting  the 
abdominal  mufcles.  Thefe,  by  comprcfling  the  body, 
force  up  its  moveable  contents  agaiull  the  diaphragm, 
and  caufe  it  to  rife  further  into  the  thorax,  acting  in 
the  fame  manner  as  when  wc  expel  the  faxes  fmr  arum. 

When  a perfon  breathes  out  as  much  air  as  he  can  in  this 
manner,  he  may  obferve  that  his  ribs  do  not  collapfe 
during  the  whole  operation.  .<t 

There  fccm»  then  to  be  a certain  natural  u neon  ft  rained  A rc  uin 
date  of  the  vefide*  of  the  lungs,  and  a certain  quantity  HUil‘t,rF/f 
of  air  ncccffary  for  keeping  them  of  this  fizc.  It 
probable  that  tin's  ftate  of  the  lungs  gives  the  freeft  mo-  he  'eu*. 
tion  to  the  blood.  Were  they  more  comprefltd,  the  faiuaml 
blood  veffel*  would  be  compreffed  hy  the  adjoining , Xfc 
veficlcs ; were  they  more  lax,  the  vcflcls  would  be  more 
crooked,  and  by  this  means  oblln.Ctcd.  The  frequent 
infpirations  gradually  change  this  air  by  mixing  trefh 
air  with  it,  and  at  every  expiration  carrying  off  fome 
of  it.  In  catarrhs  and  inflammations,  cfpecially  when 
attended  with  fuppuratron,  the  ftnall  pal {ages  into  the 
remote  vcfftls  arc  obftrufted,  and  thus  the  renewal  of 
air  in  them  will  be  prevented.  The  painful  feeling 
which  this  occaiions  caufcs  us  to  expel  the  air  with 
violence,  (hutting  the  windpipe,  till  wc  have  exerted 
ilrongly  w ith  the  abdominal  mufcles,  and  made  a ilrong 
Comprcf&On  on  the  lower  part  of  the  thorax.  Wc 
then  open  the  paffage  fuddcnly,  and  expel  the  air  and 
obftrufting  matter  by  violent  coughing. 

Wc  have  faitl,  that  birds  exhibit  a curious  variety  Pr*'1*  d 
in  the  proeef*  of  breathing.  The  mufcles  of  their!v''4’'11cs 
wings  being  fo  very  great,  required  a very  ex  ten  five 
infertion,  ami  this  is  one  ufe  of  the  great  lire  all-bone. 
Another  ufe  of  it  is,  to  form  a firm  partition  to  hinder 
the  adtion  of  thefe  muffles  from  comprcfling  the  thorax 
in  the  aft  of  flying : therefore  the  form  of  their  cbeft 
does  uot  admit  of  alternate  enlargement  and  contraction 
to  that  degree  as  iu  land  animals.  Moreover,  the 
mufcles  of  their  abdomen  arc  alfo  very  lmall  ; and  it 
would  feem  that  they  arc  not  fufficient  for  producing 
the  compreflion  on  the  bowels  which  is  neceffary  for 
carrying  on  the  proeef*  of  concoction  and  digeftion. 

Inliead  of  aiding  the  lungs,  they  receive  help  from 
them. 

Iu  an  oftrieh,  the  lungs  confift  of  a fleftiy  part  A,  A 
(fig.  6 1.),  compofcd  of  vcticles  like  thofc  of  land  ani-  PUtr 
maifl,  and,  like  theirs,  ferving  to  cxpoic  the  blood  to  CCCCV. 
the  aftion  of  the  air.  B elides  thefe,  they  have  on  each 
fide  four  largi;  bags  B,  C,  D,  E,  each  of  which  has 
an  orifice  G communicating  with  the  trachea ; but  the 
fccond,  C,  has  alio  an  orifice  H,  by  which  it  commu- 
uicatc*  with  another  bag  V fituated  below  the  rcil  in 
the  abdomen.  Now,  when  the  lungs  arc  eompreffed 
by  the  action  of  the  diaphragm,  the  air  in  C is  partly 
exjjclled  by  the  trachea  through  the  orifice  G,  and 
partly  driven  through  the  orifice  H into  the  bag  K, 

which 
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Iff  which  ii  then  allowed  to  receive  it ; becaufc  the  fame 
Alfijr  t**~  tk^lloa  ^hich  comprcfTc*  the  lungs  enlarges  the  ab- 
domen.  When  the  thorax  is  enlarged,  the  bag  C 
is  partly  fupplioi  with  frdh  air  through  the  trachea, 
and  partly  from  the  bag  F.  A*  the  lungs  'of  other 
animal*  referable  a common  bellows,  the  lungs  of  birds 
reicinblc  the  finith’s  billow*  with  a partition ; and 
anatomitls  have  difcovcrcd  pafidges  fiom  this  part 
of  the  lungs  into  their  hollow  bones  and  quills.  We 
do  not  know'  all  the  ufes  of  this  contrivance  ; and  only 
can  obferve,  that  tin’s  alternate  action  nuift  afTill  the 
mufetes  of  the  abdomen  in  promoting  the  motion  of  the 
food  along  the  alimentary  canal.  Sc c.  We  can  diliiudtly 
obferve  in  birds  that  their  belly  dilates  when  the  chell 
collapfcs,  and  vice  verfuy  contrary  to  what  we  fee  in 
the  land  animals.  Another  ufe  of  this  double  patlagc 
may  be  to  produce  a circulation  of  air  in  the  lungs, 
by  which  a compcufation  is  made  for  the  fmallcr  furfacc 
of  action  on  the  blood  : for  the  number  of  final!  v elide*, 
of  equal  capacity  with  thefe  large  bags,  gives  a much 
more  ext  en  live  furfocc. 

If  we  try  to  raife  mercury  in  a pipe  by  the  ad  ion  of 
the  chtft  alone,  we  cannot  raife  it  above  two  or  three 
inches  ; and  the  attempt  is  both  painful  and  hazardous. 
It  is  painful  chiefly  in  the  brealt,  and  it  provokes  cough* 
ing.  Probably  the  fluids  ooze  through  the  pore*  of 
the  veficlcs  by  the  prepare  of  the  funounding  parts. 

On  the  other  hand,  we  can  by  expiration  fuppoit 
mercury  about  five  or  fix  inches  high : hut  this  alfo 
is  very  painful,  and  apt  to  produce  extravafation  of 
Uood.  This  Teems  to  be  done  entirely  by  the  abdomi- 
-<4  rial  mufcles. 

Die  o:  era-  The  operation  properly  termed  sucking  is  totally 
tioi.  nf  different  from  breathing,  and  rcfemblcs  exceedingly  the 
uckng,  acliori  of  a common  pump.  Suppofe  a pipe  held  in  the 
mouth,  and  its  lower  end  immerfed  in  water.  Wc  fill 
the  mouth  with  the  tongue,  bringing  it  forward,  and 
applying  it  cloftly  to  the  teeth  ana  to  the  palate  ; wc 
then  draw  it  hack,  or  bend  it  downwards  (behind) 
from  the  palate,  thus  leaving  a void.  The  prefiure  of 
the  air  on  the  checks  immediately  dcprtffea  them,  and 
applies  them  elofc  to  the  gums  and  teeth  ; and  its  prefix 
fine  on  the  water  in  the  vcflcl  caufes  it  to  rile  through 
the  pipe  into  the  empty  pait  of  the  mouth,  which  it 
quickly  fills.  We  then  pnfh  forward  the  tip  of  the 
tongue,  below  the  water,  to  the  teeth,  and  apply  it  to 
them  afl  round,  the  water  being  above  the  tongue, 
which  is  kept  much  depreffed.  Wc  then  apply  the 
tongue  to  die  palate,  beginning  at  the  tip,  and  gradu- 
ally going  backward  in  this  application.  By  this  means 
- the  water  is  gradually  forced  backward  by  an  operation 
fimilar  to  that  of  the  gullet  in  fwallowlng.  This  is 
done  by  contracting  the  gullet  above  ami  relaxing  it 
below,  juft  as  wc  would  empty  a gut  of  its  contents  by 
drawing  our  doled  hand  along  it.  By  this  operation 
the  mouth  is  again  completely  occupied  by  the  longue, 
and  wc  are  ready  for  repeating  the  operation.  Thus 
the  mouth  and  tongue  rcicmblc  the  barrel  and  piflon  of 
a pump  ; and  the  application  of  the  tip  of  the  tongue 
to  the  teeth  performs  the  office  of  the  valve  at  the  bot- 
tom of  the  barrel,  preventing  the  return  of  the  water 
into  the  pipe.  Although  ufual,  it  is  not  ubfolutely 
neceflary,  to  withdraw  the  tip  of  the  tongue,  making 
a void  before  the  tongue,  bucking  may  be  performed 
by  merely  Separating  the  longue  gradually  from  tlic 
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palate,  beginning  at  the  root.  If  we  withdraw  the  tip 
of  the  tongue  a very  minute  quantity,  die  water  get* 
in  and  flows  back  above  the  tongue. 

Tire  action  of  the  tongue  in  this  operation  is  very 
powerful;  fome  perlbns  can  raife  mercury  2 £ inches:  but 
this  ilrong  exertion  is  very  fatiguing,  and  the  foft  parts 
anc  prodigioufly  fwclled  by  it.  It  caufe*  the  blood  to 
ooze  plentifully  through  the  pores  of  the  tongue,  fauces, 
and  palate,  in  the  fame  manner  as  if  a cupping-glals  and 
fyiinge  w ere  applied  to  them  ; and,  when  the  in  tide  of 
the  mouth  is  excoriated  or  tender,  as  is  frequent  with  in- 
fants, even  a very  moderate  exertion  of  this  kind  is  ac- 
companied with  extravafation  of  blood.  When  childt cn 
fuck  the  nurfc*  brealt,  the  milk  follow  s their  exertion  by 
the  prdTurc  of  the  air  on  the  brealt ; and  a weak  child, 
or  one  that  withholds  its  exertions  on  account  of  pain 
from  the  above-mentioned  c.iufe,  may  be  aflilted  by  a 
gentle  preflure  of  the  hand  on  the  brealt : the  infant  pu- 
pil of  nature,  without  any  knowledge  of  pneumatics, 
frequently  helps  itfclf  by  prefling  its  face  to  the  yield- 
ing bread. 

In  the  whole  of  this  operation  the  breathing  is  per- 
formed through  the  noilrils;  and  it  is  a prodigious  dlf- 
trefs  to  an  infant  when  this  pafliige  is  obflructcd  by  mu- 
cus. VVc  beg  to  be  forgiven  for  obferving  by  the  wray, 
that  this  obstruction  m:;/  be  almott  certainly  removed 
for  a little  while,  by  rubbing  the  child’s  nofc  with  any 
liquid  of  quick  evaporation,  or  even  with  witcr. 

The  operation  in  drinking  is  not  very  different  from  And  of 
that  in  fucking:  we  have  indeed  little  occafion  here  dunking, 
to  fuck,  but  wr  mull  do  it  a little.  Dogs  and  fomc  ^ 
other  animals  cannot  drink,  but  only  lap  the  water  into 
their  mouths  with  their  tongue,  and  then  fwallow  it. 

The  gallinaceous  birds  feem  to  diink  very  imperfectly; 
they  feem  merely  to  dip  their  head  into  the  water  up  to 
the  eyes  till  their  mouth  is  filled  with  water,  and  then 
holding  up  the  head,  it  gets  into  the  gullet  by  its  weight, 
and  is  then  fwaUowcd*  The  elephant  drinks  in  a very 
complicated  manner;  he  dips  his  trunk  into  the  water, and 
fills  it  by  making  a void  in  his  mouth  : this  he  docs  in  the 
contrary  way  to  man.  After  having  deprefled  his  tongue, 

Ik-  begins  the  application  of  it  to  the  palate  at  the  root, 
and  by  extending  the  application  forward,  lie  expels  the 
air  by  the  mouth  which  came  into  it  from  the  trunk* 

The  procefa  here  is  not  very  unlike  that  of  the  conden- 
fing  fyringe  without  a piflon  valve,  deferibed  in  nd  58, 
in  which  the  external  air  (corrcfpouding  here  to  the  air 
in  the  truuk)  enters  by  the  bole  V in  the  fide,  and  is  ex- 
pelled through  the  hole  in  the  end  of  the  barrel ; by 
this  operation  the  trunk  is  filled  with  water : then  he 
lifts  his  trunk  out  of  the  water,  and  bunging  it  to  hi* 
mouth,  pours  the  contents  into  it,  and  fwaUowa  it.  Oa 
conJidcruig  this  operation,  it  appears  that,  by  the  fame 
prnccfs  by  which  the  air  of  the  trunk  is  taken  into  the 
mouth,  the  water  could  alfo  be  taken  in,  to  be  afterwards 
fv- allowed : but  wc  do  not  find,  upon  inquiry,  that  tin* 
is  done  by  tire  elephant ; wc  have  always  obferved  him 
to  drink  in  the  manner  now  deferibed.  In  either  way  it- 
is  a double  operation,  and  cannot  be  carried  on  any  w ay 
but  by  alternately  fucking  and  fwallowihg,  and  while 
one  operation  is  going  on  the  other  is  interrupted; 
whereas  man  can  do  both  at  the  fame  time.  Nature 
funis  to  delight  in  exhibiting  to  rational  obfervers  her 
inrxhauAiblc  variety  ot  rcfuurcc;  for  many  infects,  which, 
drink  with  a truuk,  drink  without  interruption:  yet  we 
U 2 do 
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WRAs  do  not  in  qtieftion  the  troth  of  the  aphorifm,  Natura 
A max">u rt  f 'nPrr rof,fm *t  nor  doubt  blit  that, 

1, ...-  ' . if  the  whole  of  her  purpofe  were  fren,  we  (hould  find  that 
her  proerfe  is  the  limplcft  poflible;  for  Naturr,or  Nature's 
Cod,  is  wife  above  our  wifeft  thoughts,  and  fimplicity 
is  certainly  the  choice  of  wifilom  : but  alas!  it  is  gene- 
sally  but  a fma.ll  and  the  mod  obvious  part  of  her  pur- 
pofe that  we  can  obferve  or  appreciate.  We  fcldom  fee 
this  fimplicity  of  nature  dated  to  us  except  by  fome 
fy  item- maker,  who  has  found  a principle  which  fomchow 
tallies  with  a considerable  variety  of  phenomena,  and 
then  cries  out,  Frujiru  Jt  ftr  piuro  quod Jer't  p&J per 
i <6  /tfof'ori/. 

Mrtde  of  There  is  an  operation  fimilar  to  that  of  the  elephant, 
kerp.ng  ip  which  many  find  a great  difficulty  in  acquiring,  via. 
IS^***X  UP  * continued  blaft  with  a blow-pipe.  We 
™'f  * would  cie lire  our  chemical  reader  to  attend  minutely  to 
the  gradual  action  of  his  tongue  in  fucking,  and  he  will 
find  it  fuch  as  wc  have  dderibed.  Let  him  attend  par- 
ticular to  the  way  fit  which  the  tip  of  the  tongue  per- 
forms the  office  of  a valve,  preventing  the  return  of  the 
water  into  the  pipe  : the  fame  petition  of  the  tongue 
would  hinder  air  from  coming  into  the  mouth.  Next 
let  him  obferve,  that  in  fwallowing  what  water  he  has 
bow  got  lodged  above  his  tongue,  he  continues  the  tip 
of  the  tongue  applied  to  the  teeth;  now  let  him  thut  his 
mouth,  keeping  his  lips  firm  together,  the  tip  of  the 
tongue  at  the  teeth,  and  the  whole  tongue  forcibly  kept 
at  a diltancc  from  the  palate  ; bring  up  the  tongue 
«o  the  palate,  and  allow  the  tip  to  fepantc  a little 
from  the  teeth ; this  will  expel  the  air  into  the  fpace 
between  the  fauces  and  checks  *nd  will  blow  up  the 
cheeks  a little  : then,  acting  with  the  tip  of  ll\e  tongue 
as  a valve,  hinder  this  air  from  getting  back*  and  dtp  ref-, 
ting  the  tongue  again,  more  air  (from  the  noftrits)  will 
get  into  the  mouth,  which  may  be  expelled  into  the 
Space  without  the  teeth  as  before,  and  the  checks  will 
l>c  more  inhaled  : continue  this  operation,  and  the  lips 
will  no  longer  be  able  to  retain  it,  and  it  will  ooze 
through  a*  lor.g  as  the  operation  is  continued.  When 
this  lias  become  familiar  and  cafy,  take  the  blow  pipe, 
and  there  will  be  no  difficulty  in  mamtaining  a bla(l  as 
uniform  ax  a fmith’s  bellows  breathing  all  the  while 
through  the  noflrils.  The  only  difficulty  is  the  holding 
the  pipe : this  fatigues  the  lips ; hut  it  may  be  removed 
by  giving  the  pipe  a convenient  fh;pe,a  pretty  flat  oval, 
and  wrapping  it  round  with  Icatuer  or  thread. 

Another  phenomenon  depending  on  the  principles 
already  cRablifhcd,  is  the  land  and  fea-b.cezc  in  the 
warm  countries. 

We  have  fecn  that  air  expands  exceedingly  by  heat-; 
therefore  heated  air,  being  lighter  than  an  equal  bulk 
of  cold  air,  muit  rife  in  it.  If  we  lay  a hot  done  in  the 
funrtiine  in  a room,  we  Dull!  obferve  the  fluid ow  of  the 
Rone  fur  rounded  with  a fluttering  111  ado  vr  of  different 
degrees  of  brightness  and  that  this  flatter  rifes  rapidly 
in  a column  above  the  ftonr.  If  we  hold  an  extiuguifh- 
cd  candle  near  the  (tone,  wc  (hall  fee  the  finoke  move 
toward*  the  rtoue,  and  then  aft-rod  up  from  it.  Now, 
fuppofe  an  inland  receiving  the  firfl  rays  of  the  fun  in  a 
perfectly  calm  morning  ; the  ground  will  foon  !>c  warm- 
td,  and  will  warm  the  contiguous  air.  If  the  ifland  be 
mount lino-.ii,  this  effect  will  be  more  remarkable;  be- 
taufc  the  inclined  tides  of  the  hills  will  receive  the  light 
more  diicttly : the  midland  air  will  therefore  be  rnoft 
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warmed.*  the  h:ued  air  wit!  rife,  and  that  in  the  PJMhrf 
middle  will  rife  failed;  and  thus  a current  of  air  upwards  **" 

will  begin,  which  muff  be  fupplred  by  air  coming  in  from  , - f 
alh  tides,  to  be  heated  and  to  rife  in  its  turn  ; and  thus 
the  morning  /tbhne%e  is  produced,  and  continues  all 
day.  This  current  will  frequently  l>e  reverfed*  during  * 
the  night,  by  the  air  cooling  and  gliding  down  the  tides 
of  the  hills,  and  wc  (hall  have  the  lAnd*bree%f*  jj,* 

It  is  owing  to  the  fame  caufc  that  we  have  a circuit-  C rcUatfoa 
tion  of  air  in  mines  which  hive  the  mouth*  of  their  °^a'r  111 
(haft*  of  unequal  heights.  The  temperature  underground  mUiC** 
is  pretty  conllant  through  the  whole  year,  while  that  of 
the  atmofphere  is  extremely  variable.  Now,  fuppofe  a 
mine  having  a long  horizontal  drift,  communicating  be- 
tween two  pits  or  fluffs,  and  that  one  of  thefe  fluff*  ter- 
minates in  a valley,  while  the  other  opens  on  the  brow 
of  a hill  perhaps  loo  feet  higher.  Let  us  further  fup- 
pofe it  fummer,  and  the  air  heated  to  65*',  while  the 
temperature  of  the  earth  is  hut  45  * ; this  hit  will  be 
alio  the  temperature  of  the  air  in  the  fluffs  and  the 
drift.  Now',  tincc  air  expands  nearly  24  parts  in  too 00 
by  one  degree  of  heat,  we  (hall  have  an  odds  of  prcfTiirc 
at  the  bottom  of  the  two  fluffs  equal  to  nearly  the  zitls 
put  of  the  weight  of  a column  of  air  too  feet  high 
( 1 30  feet  being  iupjiofcd  the  difference  of  the  heights  of 
the  (hafts ).  This  will  be  about  tix  ounces  on  every  fquare 
foot  of  the  frCtion  of  the  ihaft.  If  this  prefftfre  could 
be  continued,  it  would  produce  a prodigious  current  «f 
air  down  the  long  ihaft,  along  the  drift,  and  up  the 
ihort  (haft.  The  weight  of  the  air  ailing  through  1 ;o 
feet  would  communicate  to  it  the  velocity  of  50  feet 
per  fecond:  divide  this  by  V IO,  that  is,  by  4,5,  and 
wc  (hull  have  1 K feet  per  fecond  for  the  velocity:  this  i$ 
the  velocity  of  what  is  called  a briik  gale.  Thisprcffure 
vopt'd  be  continued,  if  the  warm  air  which  enters  the 
long  (haft  were  cooled  and  condcnfcd  ah  fall  a*  it  come* 
in  ; but  this  is  not  the  cafe.  U 1 / however  cooled  and 
condcnfcd,  and  a current  is  produced  fufficient  to  make 
an  abundnnt  circulation  of  air  along  die  whole  p ifTagc  ; 
and  care  is  tike  1 to  difpofe  the  (harts  and  conduct  the 
pafTages  in  fuch  a m inner  that  no  part  of  the  mine  ia 
out  of  tlie  circle.  When  any  new  latent)  drift  is  made, 
the  renewal  of  air  at  its  extremity  becomes  more  imper- 
fect ns  it  advanci  s;  and  when  it  is  carried  a certain  length, 
the  air  Hugti:itcs  and  becomes  fuffocating,  till  either  a 
communication  can  lie  made  with  the  reft  of  the  mine, 
or  a Ihaft  be  made  at  the  end  of  this  drift. 

As  this  .current  depends  entirely  on  the  difference  of 
temperature  between  the  air  below  and  that  above,  it 
mult  ccafe  when  this  difference  ccafcs.  Accordingly, 
in  the  fpring  and  autumn,  the  miners  complain  much  of 
flagnation ; but  in  fummer  they  never  want  a current 
from  the  deep  pits  to  the  (hollow,  nor  iu  tlve  winter 
a current  ft um  the  (hallow  pits  to  the  deep  ones.  It 
frequently  happens  alfo,  that  in  mineral  countries  the 
chetnic.il  changes  which  arc  going  on  in  different  p.uta 
of  the  earth  make  deferences  of  temperature  fufficient 
to  produce  a lentiblc  current.  . 

It  is  cafy  to  fee  that  the  fame  caufes  muff  product 
a current  down  our  chimneys  in  fummer.  The  chim- 
ney is  colder  than  the  fummer  air,  and  rnuft  therefore 
condcnfc  it,  and  it  will  come  down  ai*!  run  out  at  the  3 <9 
doors  and  windows. 

And  this  naturally  leads  us  to  confider  a very  impor-  tit  jr<j  ^ 
tant  effect  of  the  expantion  and  confcqucnt  afeeat  of' air  ,ir>.u|rht  m 

by  chutucy*. 
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EIT^A*  n t by  bttt,  namely  the  drawing  (at  it  it  called)  of  chim* 

Air  » pref-  The  air  which  has  contributed  to  the  burning 

urt  of  fuel  mud  be  intenfely  heated,  and  will  rife  in  the 
atiwflphcre.  This  will  alfo  be  the  cafe  with  much  of 
the  furrounding  air  which  has  come  very  near  the  fue, 
although  not  in  contadt  with  it.  If  this  heated  air  be 
made  to  rife  in  a pipe,  it  will  be  kept  together,  and 
therefore  will  not  foou  cool  and  collapie  : thus  we  Hull 
obtain  a long  column  of  light  air,  which  will  rife  with 
a force  fo  much  the  greater  as  the  column  is  longer  or 
mote  heated.  Therefore  the  taller  wc  make  the  chimney, 
or  the  hotter  wc  make  the  fire,  the  more  rapid  will  be 
the  current,  or  the  draught  or  fu&ion,  a*  it  is  injudi- 
ctoufly  called,  will  he  fo  much  tile  greater.  The  afeen- 
lional  force  is  the  difference  between  the  weight  of  the 
column  of  heated  air  in  the  funnel  and  a column  of 
the  furrounding  atmofpherc  of  equal  height.  We  in- 
ereaie  the  draught,  therefore,  hy  increafing  the  pt^ien- 
dicular  height  of  the  chimney.  It*  length  in  a hori- 
zontal direction  gives  no  increafc,  but,  on  the  contrary, 
diminilhcs  the  draught  by  cooling  the  air  before  it 
geta  into  the  effective  part  of  the  funnel.  Wc  increafc 
the  draught  alfo  by  obliging. nil  the  air  which  enters  the 
chimney  to  come  very  near  the  fuel ; therefore  a low 
mantle-piecc  will  produce  this  cffebl ; alfo  filling  up 
all  the  fp.icc*  on  each  fide  of  the  grate.  When  much 
air  gets  in  above  the  fire,  bp  having  a lofty  mantle- 
piece,  the  general  mafsof  air  in  the  chimney  cannot  be 
much  heated.  Hence  it  nuift  happen  that  the  gre  iteft 
draught  will  be  produced  by  bringing  down  the  mantle* 
piece  to  the  very  fuel  j bwt  thin  converts  a fire-place 
into  a furnace,  and  by  thus  fending  the  whole  air  through 
the  fuel,  caufcs  it  to  bum  with  great  rapidity,  pro- 
ducing a prodigious  heat ; and  this  producing  an  in- 
crease of  alccnfional  force,  the  current  becomes  turiouf- 
)y  rapid,  and  the  heat  and  confnmption  of  fuel  im- 
menfc.  v If  the  fire-place  be  a cube  of  a foot  and  a 
half  and  the  front  doled  by  a door,  fo  that  all  the  air 
mud  enter  through  the  bottom  of  the  grate,  a chim- 
ney of  i$  or  20  feet  high,  and  fufliciently  wide  to 
give  paflage  to  all  the  expanded  air  which  can  pafs 
through  the  fire,  will  produce  a current  which  will 
roar  like  thunder,  and  a beat  fufiicicnt  to  run  die  whole 
mfidc  into  a lump  of  glafe.  « 

All  that  is  ncceflary,  however,  in  a chamber  fire- 
place, is  a current  fufficiently  grent'for  carrying  up  the 
imokr  and  vitiated  air  of  the  fuel.  And  as  wc  want 
alfo  the  enlivening  flutter  and  light  of  the  fire,  we 
give  the  chimney-piece  both  a much  greater  height 
and  width  than  what  is  merely  ncceflary  for  carrying  up 
the  fmoke,  only  wifliing  to  have  the  current  fufficic  fitly 
determinate  and  fttady  for  counteracting  anyoccafional 
tendency  which  it  may  fomclime*  have  to  come  into  the 
room.  By  allowing  a greater  quantity  of  air  to  get  into 
the  chimney,  heated  only  to  a moderate  degree,  wc  pro- 
duce a rrore  rapid  renewal  of  the  air  of  the  room : 
did  we  oblige  it  to  come  fo  much  nearer  the  fire  as  to 
produce  tin*  fame  renewal  of  the  air  in  confeqiicncv  of 
a more  rapid  current,  we  fhould  produce  an  inconve- 
nient heat.  But  in  this  country’,  where  pit-co  d is  in 
general  ftf  very'  cheap,  we  carry  this  indulgence  to  an 
extreme  ; or  rather  we  have  not  lludied  how  to  get 
all  the  defired  advantage*  with  economy.  A much 
finallcr  renewal  of  air  than  we  commonly  produce  is 
abundantly  wbokfume  and  plcafjnt,  and  wc  may  have 
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all  the  plrafure  of  the  light  and  flame  of  the  fuel  at 
much  Iris  expener,  by  contra&ing  greatly  the  pa  flag  e * 
into  the  vent.  The  beft  way  of  doing  this  is  by  con-  « 

trailing  the  brick  work  on  each  fide  behind  the  mantle- 
piece,  and  reducing  it  to  a narrow  parallelogram,  ha- 
ving the  back  of  the  vent  for  one  of  its  long  fidcs. 

Make  an  iiun  plate  to  fit  this  hole,  of  the  fame  length, 
but  broader,  fo  that  it  may  lie  Hoping,  its  lower  td|jc 
being  in  contact  with  the  forefidc  of  the  hole,  ar.d  its 
upper  edge  leaning  on  the  back  of  the  vent.  In  this 
petition  it  flints  the  bole  entirely.  Now  let  the  plate 
have  a hinge  along  the  front  or  lower  edge,  and  fold  up 
like  the  lid  of  a chcfl.  Wc  (hall  thus  Ik*  able  to  en- 
large the  paflage  at  pkafnrc.  In  a fire-place  fit  for  a 
room  of  24  feet  by  tv,  if  this  plate  may  be  about  18 
inches  long  from  fide  to  fide,  and  folded  back  within 
an  inch  or  an  inch  and  a half  of  the  wall,  this  will 
allow  paflage  for  as  much  air  as  will  keep  up  a very 
chccri»!  fire;  and  by  railing  or  lowering  this  Rr  ci- 
sts a,  the  fire  may  be  made  to  bum  more  or  lefs  ra- 
pidly. A free  paffige  of  half  a:i  inch  will  be  fufiicicnt 
in  wcatlier  that  is  not  immoderately  cold.  The  prin- 
ciple on  which  this  couAructiun  produces  its  effect  is, 
that  the  air  which  is  in  the  front  of  the  fire,  and  much 
warmed  by  it,  is  not  allowed  to  get  into  the  chimney, 
whcic  it  would  he  immediately  hurried  up  the  vent, 
but  rife*  up  to  the  ceiling  and  is  diftufed  over  the  whole 
room.  This  double  motion  of  the  air  may  be  diftintt- 
ly  observed  by  opening  a little  of  the  door  and  holding 
a candle  in  the  way.  If  the  candle  be  held  near  the 
floor,  the  flame  will  be  blown  into  the  room  ; but  if 
held  near  die  top  uf  the  door,  the  flame  will  be  blown 
outward.  360 

But  the  moft  perfeft  method  of  warming  an  apart-  OricMp-io* 
ment  in  tliefc  temperate  climates,  wher^we  can  indulge "*  * ftoTe_ 
in  the  cheerfulncls  and  fwcct  air  produced  by  an  °PenchapcHe* 
fire,  is  what  wc  call  a Rove-grate,  and  our  neighbours 
on  the  continent  call  a cliapcllc,  /rom  its  rcfcmblance 
to  the  chapels  or  oratories  in  the  great  churches. 

In  the  great  chimney-piece,  which,  in  this  cafe,  may 
be  made  even  larger  than  ordinary,  is  fet  a (mailer  one 
fitted  up  in  the  lime  ftile  of  ornament,  but  of  a fixe 
no  greater  than  h fufiicicnt  for  holding  the  fuel.  The 
fidcs  and  back  of  it  arc  made  of  iron  (caft  iron  li 
preferable  to  hammered  iron,  Lceaufe  it  docs  not  fo  rea- 
dily calcine),  and  are  kept  at  a final l difiancc  from  the 
fidcs  and  back  of  the  main  chimney-piece,  and  arc  con- 
tinued down  to  the  health,  fo  that  the  alb-pit  is  alfofc- 
parated.  TKe  pipe  or  chimney  of  the  Rove  grate  is 
carried  up  behind  the  ornaments  of  the  mantle  piece 
till  it  rifes  above  the  mantle-piece  of  the  main  ehim- 
nev-picce,  and  is  fitted  with  a regirter  or  dampcr^plate 
turning  round  a tranfvcrfc  axis.  The  l>cA  form  of  this 
regirter  is  that  which  wc  have  recommended  for  an  or- 
dinary fire-place,  having  its  axis  or  joint  clofc  at  the 
front ; lb  that  when  it  is  open  or  turned  up,  the  burnt 
air  and  fmoke  ftriking  it  obliquely,  arc  direRed  with 
certainty  into  the  vent,  without  any  rilk  of  reverbera- 
ting and  coming  out  into  the  room.  All  the  rell  of 
the  vent  is  thut  up  by  iron  plates  or  brick* work  out  of 

fi£ht*  . . . 3Ci 

The  efTetft  of  this  conilru&ion  is  very  obvious.  The  F fleet  of 
fuel,  being  in  immediate  contact  with  the  back  and  ts  con- 
fides of  the  grate,  heat  them  to  a great  degree,  and 
they  heat  the  ak  contiguous  to  them.  Tins  heated 
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FJTcdi  of  air  cannot  get  up  the  vent,  becaufc  the  paflages  above 
A«r;  rf.  tht.fe  fpacca  art  (hut  up.  It  therefore  cornea  out  into 
. ^ _ the  room } fomc  of  it  goes  into  the  real  lire- place  and 

is  carried  up  the  vent,  and  the  reik  rifes  to  the  ceiling 
and  i»  diffufed  over  the  room. 

It  is  furprifmg  to  a perfon  who  does  not  confider 
it  with  (kill  ho\y  powerfully  this  grate  warms  a room. 
I,tf>  than  one-fourth  of  the  fuel  confumcd  in  an  ondt- 
nary  fire-place  is  fuflicient;  and  this  with  the  fame 
cheerful  bla/.ing  hearth  and  falutary  renewal  of  air.  It 
even  requires  attention  to  keep  the  room  cool  enough. 
The  heat  communicated  to  thofc  parts  in  conta^k  with 
the  fuel  is  nccdlefsly  great;  and  it  will  be  a conliderable 
improvement  to  line  this  part  with  very  thick  plates 
of  calk  iron,  or  with  tiles  made  of  fire-day  which  will 
not  crack  with  the  heat.  Thcfe,  being  very  bad  con- 
ductors, will  make  the  heat,  ultimately  communicated 
to  the  air,  very  moderate.  If,  with  all  thefc  precau- 
tions, the  heat  (hould  be  found  too  great,  it  may  be 
brought  under  perfcCk  management  by  opening  pafl’agcs 
into  the  vent  from  the  lateral  fpaccs.  Thefc  may  be 
valves  or  trap-doors  moved  by  rods  concealed  behind 
the  ornaments. 

Thus  we  have  a fire-place  under  the  mofk  complete 
regulation,  where  wc  can  always  have  a cheerful  fire 
without  being  for  a quarter  of  an  hour  incommoded  by 
the  heat  ; and  wc  can  as  quickly  raife  our  fire,  when 
too  low,  by  hanging  ou  a plate  of  iron  on  the  front, 
which  (hall  reach  as  low  as  the  grate.  This  in  live  mi- 
nutes will  blow  up  the  fire  into  a glow;  and  the  plate 
may  be  fent  out  of  the  room,  or  let  behind  the  itove- 
grate  out  of  light. 

The  propriety  of  inclofing  tlic  afh-pit  is  not  fo  ob- 
vious ; but  if  this  be  not  done,  the  light  nflies,  not 
finding  a ready  paflage  up  the  chimney,  will  come  out 
into  the  room  along  with  the  heated  air. 

We  do  not  confider  in  this  place  the  various  extra- 
neous circumftances  which  impede  the  current  of  air 
in  our  chimneys  and  produce  fmoky  houfet : thefc 
will  be  treated  of,  and  the  methods  of  removing  or 
remedying  them,  under  the  article  Smoke.  We  con- 
fidcr  at  prefent  only  the  theory  of  this  motion  in  ge- 
neral, and  the  modifications  of  its  operation  arifing  from 
the  various  purpofes  to  which  it  may  l»e  applied. 

Mo'de  Under  this  head  wc  (hall  next  give  a general  ac- 

wtnn.ng  count  and  defeription  of  the  method  of  warming  apart- 
,ntnt*  h7  ft°vcs*  A Stove  in  general  is  a fire-place 
y *■  (hut  up  on  all  fides,  having  only  a paflage  for  admitting 
the  air  to  fupport  the  fire,  and  a tube  fof  carrying  off 
the  vitiated  air  and  fmokc  ; and  the  air  of  the  room 
is  warmed  by  coming  into  contact  with  the  out  fide  of 
the  (love  ami  flue.  The  general  principle  of  rontk ruc- 
tion, therefore,  is  very  fimplc.  The  air  mull  be  made 
to  coine  into  as  clofe  contact  as  poffible  with  the  fire,  or 
even  to  pafa  thiough  it,  and  this  in  fuch  quantities  as 
juft  to  confume  a quantity*of  fuel  fuflicient  for  produ- 
cing the  heat  required ; and  the  ftove  muft  be  fo  qpn- 
ftrucked,  that  both  the  burning  fuel  and  the  air  which 
has  been  heated  by  it  (hall  be  applied  to  as  extenfive 
a furface  as  poffible  of  furnace,  all  in  contact  with  the 
air  of  the  room  j and  the  heated  air  within  the  ftove 
muft  not  be  allowed  to  get  into  the  funnel  which  is  to 
carry  it  off  till  it  is  too  much  cooled  to  produce  any 
confidcrable  heat  on  the  outfide  of  the  (love. 

In  this  temperate  climate  no  great  ingenuity  is  lie- 


A T I C S. 

ceflsry  for  warming  an  ordinary  apartment ; and  ftove*  tth  el 
arc  made  rather  to  pleafe  the  eye  as  furniture  than  as  Airi^tf. 
economical  fuhftitutcs  for  an  open  fire  of  cqu.il  calori-  , "**'  mi 
fic  power.  But  our  neighbours  on  the  continent,  and 
efpccially  tow  ards  the  north,  where  the  cold  of  winter 
is  intenfe  and  fuel  very  dear,  have  bellowed  much  at- 
tention on  tlieir  couftruCtioii,  and  have  combined  inge- 
nious economy  frith  every  elegance  of  form.  Nothing  can 
be  handfomcr  than  the  ftoves  of  Fayenccric  that  are  to 
be  fecn  in  French  Flanders,  or  the  Ruffian  ftoves  at  St 
Peteriburgh,  finiihed  in  ftucco.  Our  readers  will  not, 
therefore,  be  dilplcafcd  with  a defeription  of  them. 

Iii  this  place,  however,  wc  (hall  only  confider  a ftove  in 
general  as  a fubjc£k  of  pneu marital  dil’ctdfion,  and  we 
refer  our  readers  to  the  article  Stove  for  an  account 
of  them  as  articles  of  domdlic  accommodation.  *,6j 

The  general  form,  therefore,  of  a ftove,  and  of  which  ficneril 
all  others  arc  only  modifications  adapted  to  circum-J^” 
fiances  of  utility  or  tafte,  is  as  follows  : 

MIKL  (fg.  62.)  is  a quadrangular  lx»x  of  any  fire  Pluf 
in  the  directions  Ml  IK.  The  infidc  width  from  front  CCCCf. 
to  back  is  pretty  conftant,  rfever  lefs  than  ten  indies, 
and  rarely  extending  to  20  ; the  included  fpace  is  di- 
vided by  n great  many  partitions.  The  low  eft  cliambcr 
AB  is  the  receptacle  for  the  fuel,  which  lies  on  the 
bottom  of  the  ftove  without  any  grate  : this  firc-piace 
has  a door  AO  turning  on  hinges,  and  in  this  door  ia 
a very  final!  wicket  P : the  roof  of  the  fire-place  ex- 
tends to  within  a very  few  inches  of  the  farther  end, 
leaving  a narrow  paflage  B for  the  liarne.  The  next 
partition  c C is  about  eight  inches  higher,  and  reaches 
almoft  to  the  other  end,  leaving  a narrow  pafTage  for 
tlic  flame  at  C.  The  partitions  arc  repeated  above,  at 
the  di fiance  of  eight  inches,  leasing  paflage*  at  the 
ends,  alternately  difpoftd  as  in  the  figure ; the  lull  of 
them  H communicates  with  the  room  vent.  This  com- 
munication may  be  regulated  by  a plate  of  iron,  which 
caii  be  (lid  acrofs  it  by  means  of  a rod  or  handle  which 
comes  through  the  fide.  The  more  ufual  way  of  (hut- 
ting up  this  paflage  is  by  a fort  of  pan  or  bowl  of  earthen 
ware,  which  is  whelmed  over  it  with  its  brim  reding  in 
fand  contained  in  a groove  formed  all  found  the  hole. 

This  damper  is  introduced  by  a door  in  the  front,  which 
is  then  (hut.  The  whole  is  fet  on  low  pillars,  fo 
that  its  bottom  may  be  a few  inches  from  the  floor  of 
the  room : it  is  ufually  placed  in  a corner,  and  the 
apartments  are  fo  Uifpofed  that  their  chimneys  can  be 
joined  in  flacks  as  with  us. 

Some  draw  or  woud-fhavings  arc  firft  burnt  on  the 
hearth  at  its  farther  end.  This  warms  the  air  in  the 
ftove,  and  creates  a determined  current*  The  fuel  is 
then  laid  on  the  hearth  clofe  by  the  door,  and  pretty 
much  piled  up.  It  is  now-  kindled ; and  the  current  be- 
ing already  dirrftcd  to  the  vent,  there  is  no  danger  of 
any  I'rnokc  coining  out  into  the  room.  Effectually  to 
prevent  this,  the  door  is  (hut,  ami  the  wicket  P open- 
ed. The  air  fupplicd  by  this,  being  directed  to  the 
middle  or  bottom  of  the  fuel,  quickly  kindles  it,  and 
the  operation  goes  on.  ^4 

The  aim  ot  this  cotifl ruction  is  very  obvious.  The  Ann  mi 
flame  and  heated  air  are  retained  as  long  as  poffible  ^ 
within  tlic  body  of  the  ftove  by  means  of  the  king  paf-j£”J^ 
fages  ; and  the  narrownds  of  thcfe  paflage*  obliges  the 
flame  to  come  in  ccniaiil  with  every  particle  o.‘  foot,  fo 
as  to  coufumc  it  completely,  and  thu»  convert  the  whole 
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ffeAi  of  combuftlblc  matter  of  the  fuel  into  heat.  For  want  of 
iMr\  pref-  thi»  a very  confidcrable  portion  of  our  fuel  is  wafted  by 
u^c'  our  open  fires,  even  under  the  very  beft  management : 
the  foot  which  fticks  to  our  vents  is  very  inflammable, 
and  a pound  weight  of  it  will  give  as  much  if  not  more 
heat  ttian  a pound  of  coal.  And  what  flicks  to 
our  verits  is  very  inconfidcrable  in  companion  with 
what  efcapes  unconfirmed  at  the  chimney  top.  In 
fires  of  green  wood,  peat,  and  fomc  kinds  of  pit-coal, 
nearly  f of  the  fuel  is  loft  in  this  w ay ; but  in  thefe 
ftoves  there  is  hardly  ever  any  mark  «>f  foot  to  be  feen  ; 
and  even  this  fma!l  quantity  is  produced  only  after 
lighting  the  fires.  The  volatile  inflammable  matters 
arc  expelled  from  parts  much  heated  indeed,  but  not  fa 
hot  as  to  burn  ; and  fomc  of  it  charred  or  half-burnt 
cannot  be  any  further  con  fumed,  being  enveloped  in  flame 
and  air  already  vitiated  and  unfit  for  combullion.  But 
when  the  ftovc  is  well  heated,  and  the  current  brtik,  no 
part  of  the  foot  cfcapcs  the  action  of  the  air. 

The  hot  air  retained  in  this  manner  in  the  body  of 
the  ftovc  is  applied  to  its  fidcs  in  a very  extended  furface. 
To  increafe  this  flill  more,  the  ftovc  is  made  narrower 
from  front  to  back  in  its  upper  part ; a certain  breadth 
is  neceflary  below,  that  there  may  be  room  for  fuel.  If 
this  breadth  were  preferred  all  the  way  up,  much  heat 
w ould  he  loft,  becaufc  the  heat  communicated  to  the 
partitions  of  the  ftove  docs  no  good.  By  diminiftiing 
their  breadth,  the  proportion  of  ufcful  furface  is  tncreafed 
Thc  whole  body  of  the  ftove  may  be  confidcrcd  as  a 
long  pipe  folded  up,  and  its  effect  would  be  the  great  eft 
poffiblc  if  it  really  were  fo;  that  is,  if  each  partition  « C, 

. J 1),  &c.  were  fplit  into  two,  and  a free  paifage  allowed 
between  them  for  the  air  of  the  room.  Something  like 
this  w ill  lie  obferved  afterwards  in  fomc  German  ftoves. 

It  is  with  the  fame  view  of  making  an  extenfive  ap- 
plication of  a hot  furface  to  the  air,  that  the  ftovc  is  not 
built  in  the  wall,  nor  even  in  contact  with  it,  nor  with 
the  floor  ; for  by  its  detached  fit  nation,  the  air  in  con. 
tadt  with  the  hack,  and  with  the  bottom  (where  it  is 
hotteft),  is  wanned,  and  contributes  at  leall  one  half  of 
the  whole  effect ; for  the  great  heat  of  the  bottom 
makes  its  effect  on  the  air  of  the  room  at  lead  equal 
to  that  of  the  two  ends.  Sometimes  a ftovc  makes 
part  of  the  wall  between  two  fmall  rooms,  and  is  found 
fufficicnt. 

It  mult  be  remarked,  on  the  whole,  that  the  effect  of 
a ftovc  depends  much  on  keeping  in  the  room  the  air 
already  heated  by  it.  This  is  fo  remarkably  the  cafe, 
that  a fmall  open  fire  in  the  fame  room  will  be  fo  far 
from  increaiing  its  heat,  that  it  will  greatly  diminifh  it: 
it  will  even  draw  the  warm  air  from  a fuitc  of  ad- 
joining apartments.  This  is  diilin&ly  obferved  in  the 
lioufes  of  the  Englifii  merchants  in  St r Peteriburgh : 
their  habits  of  life  m Britain  make  them  uneafy  without 
an  open  fire  in  their  fitting  rooms;  and  this  obliges  them 
to  heat  all  their  ftoves  twice  a day,  and  their  houfes  arc 
cooler  than  thofe  of  the  Ruffians  who  heat  them  only 
once.  In  many  German  houfes,  cfpccially  of  the  lower 
rlafs,  the  fire-place  of  the  ftovc  docs  not  open  into  the 
room,  but  into  the  yard  or  a lobby,  where  all  the  fire* 
arc  lighted  and  tended ; by  this  means  is  avoided  the 
exprncc  of  warm  air  which  mult  have  bceh  carried  off 
by  the  ftove : but  it  is  evident,  that  this  mult  be  very 
nnpkafant,  and  cannot  be  wholefomc.  We  mult  breathe 
tlic  hui.c  quantity  of  ftagnant  air  loaded  with  ail  the  va- 
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pours  and  exhalations  which  mull  be  produced  in  every  Eft 
inhabited  place.  Going  into  one  of  thefe  houfei  from  ***'• 
the  open  air,  is  like  putting  one’s  head  into  a ftew-pan  ^ f 
or  under  a pie-cruft,  and  quickly  naufeates  us  who  are 
accuftomed  to  frefh  air  and  clcaniiucfs.  In  thefe  coun- 
tries it  is  a matter  almoft  of  neccfllty,  to  fumigate  the 
rooms  with  frankinccnfc  and  other  gums  burnt.  l*he 
ccilfcr  in  ancient  worfhip  was  in  all  probability  an  utenlil 
introduced  by  neccffity  for  fwcetening  or  rendering  to- 
lerable the  air  of  a croudcd  place  : and  it  is  a conftant 
practice  in  the  Ruffian  houfes  for  afervant  to  gd  round 
the  room  after  dinner,  waving  a cenfer  with  fomc  gum* 
burning  on  bits  of  charcoal. 

The  account  now  given  of  ftoves  for  heating  room*,  Of  hot 
and  of  the  circumftances  which  mull  be  attended  to  in  waJI#  0 
their  conflrudion,  will  equally  apply  to  hot  walls  in  ‘^dcuinf> 
gardening,  whether  within  or  without  doors.  The  on- 
ly new circumftance  which  this  employment  of  a flue  iu- 
t reduces,  is  the  attentMpwhich  mull  be  paid  to  the  equa- 
bility of  the  heat,  and  the  gradation  which  mull  be  ob- 
ferved in  different  parts  of  the  building.  The  heat  in  the 
flue  gradually  diminiihes  as  it  recedes  from  the  fire-place, 
becaufc  it  is  continually  giving  out  heat  to  the  flue.  It 
mull  therefore  be  fo  conducted  through  the  building  by 
frequeut  returns,  that  in  every  part  there  may  be  a 
nuxture  of  warmer  and  cooler  branches  of  the  flue,  and 
the  final  chimney  ihuuld  be  dofe  by  the  fire-place.  It 
would,  however,  be  impruper  to  run  the  flue  from  the 
end  of  the  floor  up  to  the  ceiling,  where  tl»e  fccond  ho- 
rizontal pipe  would  be  placed,  and  then  return  it  down- 
ward again  and  make  the  third  horizontal  Hue  adjoining 
to  the  firft,  &c.  This  would  make  the  middk,  of  the 
wall  the  eoldeft.  If  it  is  the  flue  of  a greenhoufe,  this 
would  be  highly  improper,  becaufc  the  upper  part  of 
the  wall  can  he  very  little  employed  ; and  in  (his  cafe  it 
is  better  to  allow  the  flue  to  piocccd  gradually  up  the 
wall  in  its  different  returns,  by  which  the  lowed  part 
would  be  the  warmeft,  and  the  heated  air  will  afeend 
among  the  pots  and  plants  ; but  in  a hot  wall,  w here 
the  trees  are  to  receive  heat  by  contact,  fome  approxi- 
mation to  the  above  method  may  be  ufeful. 

In  the  hypocaufta  and  fudnria  of  the  Greeks  and  Ro- 
mans, the  flue  was  conducted  chiefly  under  the  floors.  ' 

Malt-kilns  arc  a fpecict  of  ftove  which  merit  our  at-  M h-k  In* 
tention.  Many  attempts  have  been  made  to  improve  a of  f 

them  on  tbc  principal  of  flue  ftoves ; but  they  have  “****• 
been  unl'uccchful,  becaufc  heat  is  not  what  is  chiefly 
wanted  in  malting : it  is  a copious  current  of -very  dry 
air  to  cany  off  the  moillure.  We  mull  refer  the  exa- 
mination of  this  fubjcCt  alfo  to  the  article  Stove,  ami 
proceed  to  contider  the  current  of  heated  air  in  the  chief 
varieties  of  furnaces..  t 

All  that  is  to  be  attended  to  in  the  different  kinds  of  Of  th-  cur- 
melting  furnaces  is,  that  the  current  of  air  he  fuffieiently  |tni  t.|  air 
rapid,  and  that.it  be  applied  in  an  extenfive  a furface  as‘°  tinS 
poifiblc  to  tlie  fubftance  to  be  melted.  The  more  rapid  l4l,4*iC8» 
the  current  it  is  the  hotter,  becaufc  it  is  confirming 
more  fuel ; and  therefore  its  effect  iucrcafes  in  a higher 
proportion  than  its  rapidity.  It  is  doubly  effectual  if 
twice  as  hot ; and  if  it  then  be  twice  as  rapid,  there  is 
twice  the  quantity  of  doubly  hot  air  applied  to  the  fub- 
jcCt ; it  would  therefore  he  four  times  more  powerful. 

This  is  procured  by  railing  the  chimney  of  the  furnace 
to  a greater  height.  The  clofc  application  of  it  to  the 
fubjdft  can  hardly  be  laid  dowu  in  general  terms,  be- 
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f caufe  it  depend*  on  the  precife  circudi  (lances  of  each 
f*  cafe. 

_ Xu  itverbonlory  furnace*,  fuch  an  refining  furnaces 
for  gold,  filftr,  and  copper,  the  flame  is  made  to  play 

'•-over  the  furfacc  of  the  melted  metal.  This  is  produced 

r*  entirely  by  the  form  of  the  furnace,  by  making  the  arch 
of  the  furnace  a*  low  as  the  circumllanccs  of  the  mani- 
pulation will  allow  (Sec  Furmaci,  p.  509.).  Ex- 
perience has  pointed  out  in  general  the  chief  circum- 
ilanccs  of  their  eonftruction,  via.  that  the  fuel  fhtrnld  be 
at  one  end  on  a grate,  through  which  the  air  enters  to 
maintain  the  fire  ; and  that  the  metal  fhould  be  placed 
on  a level  floor  between  the  futl  and  the  tall  chimney 
which  produces  the  current.  But  there  is  no  kind  of 
furnace  more  variable  in  its  cffrft,  and  aim  oil  every  place 
has  a fmaH  peculiarity  of  conilm&ion,  on  which  its  pre- 
eminence is  refted.  This  las  occasioned  many  whimfi- 
cid  varieties  in  their  form.  'Phis  uncertainty  feems  to 
depend  much  on  a circumitancejpather  foreign  to  our 
ptefent  purpofe  ; but  as  we  do  not  obferve  it  taken  no- 
tice of  by  mineralogical  writers,  we  beg  leave  to  men- 
tion it  here.  It  is  not  heat  alone  that  is  wanted  in  the 
refining  of  filter  by  lead,  for  infiance.  We  muft 
make  a continual  application  to  its  furfacc  of  air,  which 
ha9  not  contributed  to  the  combuftion  of  the  furl.  Any 
quantity  of  the  hotted  air,  already  fat  united  with  the 
fuel,  may  play  on  the  furfacc  of  the  metal  for  ever,  and 
keep  it  in  the  date  of  mod  perfect  fufion,  but  without 
refining  it  in  the  lead.  Now,  in  the  ordinary  coodmc- 
tion  of  a furnace,  this  is  much  the  cafe.  If  the  whole 
air  has  come  in  by  the  grate,  and  palled  through  the 
middle  the  fuel,  it  can  hardly  he  otherwife  than  near- 
ly faturated  with  it  ; and  if  air  he  alio  admitted  by  the 
door  (which  is  generally  done  or  fomething  equivalent), 
the  pure  air  lies  above  the  vitiated  air,  and  during  the 
paffage  along  the  horizontal  part  of  the  furnace,  and 
along  the  furfacc  of  the  metal,  it  dill  keeps  above  it,  at 
had  there  is  nothing  to  promote  their  mixture.  Thus 
the  metal  does  not  come  into  contaft  with  air  fit  to  aft 
on  the  baft-  metal  and  calcine  it,  and  the  operation  of 
refining  goes  on  (lowly.  Trifling  circumdanccs  in  the 
form  of  the  arch  or  canal  may  tend  to  promote  the 
jumbling  of  the  airs  together,  and  thus  render  the  ope- 
ration more  expeditious  ; and  as  theft  are  but  ill  un- 
derstood, or  perhaps  this  circumdancc  not  attended  to, 
no  wonder  that  we  fee  thefe  confidercd  as  fo  many  nof- 
trurns  of  great  importance.  It  were  therefore  worth 
while  to  try  the  effedt  of  changes  in  the  form  of  the 


roof  directed  to  this  very  circumdance.  Perhaps  fomc 
little  prominence  down  from  the  arch  of  the  reverbera- 
tory would  Save  this  effirtd,  by  fuddenly  throwing  the 
current  into  confufion*  If  the  additional  length  of  paf- 


currcnt  into  confufion*  If  the  additional  length  of  paf- 
fage do  not  cool  the  air  too  much,  we  fhould  think  that 
if  there  were  interpofed  between  the  fuel  and  the  re- 
fining floor  a. paffage  twilled  like  a cork  fcrew,  making 
juft  half  a turn,  it  would  be  tnod  effectual : fur  we  ima- 
gine, that  the  two  aim,  keeping  each  to  their  refpeclive 
tides  of  the  pafTagc,  would  by  this  means  be  turned  up* 
fide  down,  and  that  the  pure  it  rat  urn  would  now*  be  in 
contact  with  the  metal,  and  the  vitiated  air  would  be 
above  it* 

« 'I*he  glafshoufc  furnace  exhibits  the  chief  variety  in 

* the  management  of  the  current  of  heated  air.  In  this 
it  is  neccfiary  -that  the  hole  at  which  the  workman  dips 
his  p pc  into  the  pot  lhall  be  as  hot  as  any  part  of  the 
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furnace.  This  could  never  be  the  cafe,  if  the  furnace  Elrb  rf 
had  a chimney  fituated  in  a part  above  the  dipping- 
hole  ; for  in  tkis  cafe  cold  air  would  immediately  rulh  . ***'  . 

in  at  the  hole,  play  over  the  furfacc  of  the  pot,  and  go 
up  the  chimney.  To  prevent  this  the  hole  itfclf  is  made 
the  chimney;  but  a*  this  would  be  too  fhort,  and  would 
produce  very  little  current  and  very  little  heat,  the  whole 
furnace  is  fet  under  a tall  dome.  Thna  the  heated  air 
from  the  real  furnace  is  confined  in  this  dome,  and  con- 
ftitutrs  a high  column  of  very  light  air,  which  will  there- 
fore rife  w-tth  great  force  up  the  dome,  and  efcapc  at 
the  top.  The  dome  is  therefore  the  chimney,  and  will 
produce  a draught  or  current  proportioned  to  its  height. 

•Some  arc  railed  above  an  hundred  feet.  When  all  the 
doors  of  this  houte  are  (hut,  and  thus  no  fupply  given 
except  through  the  fire,  the  current  and  heat  bccoirc 
prodigious.  This,  however,  cannot  be  done,  becaufc 
the  workmen  are  in  this  chimney,  and  mult  have  re-J 
fpirahlc  air.  But  notwithflanding  this  fupply  by  the 
liouft- -doors,  the  draught  of  the  real  furnace  is  vailly 
increufed  by  the  dome,  and  a heat  produced  fu  flic  ten  t 
for  the  work,  and  which  could  not  ba\c  been  produced 
without  the  dome. 

This  has  been  applied  with  great  ingenuity  and  efieft  Ira,  rov?. 
to  a furnace  fur  melting  iron  from  the  ore,  and  an  iron  !T.f  1 [ 
finery,  both  without  a blafi.  The  common  blaft  iron  Ie;  f, 
furnace  is  well  known.  It  is  a tall  cone  with  the  apex  me  t n«r 
undermoft.  The  oie  and  fluxes  are  thrown  into  this*  ""ha 
cone  mixed  intimately  with  the  fuel  till  it  tu  lull,  and  ^ ort* 
the  blaft  of  mod  powerful  bellows  is  directed  into  the 
bottom  of  this  cone  through  a hole  in  the  fide.  The 
air  is  thrown  in  with  fuch  force,  that  it  makes  its  way 
through  the  mafs  of  matter,  kindles  the  fuel  in  its  paf- 
fage, and  fluxes  the  material,  which  then  drop  down 
into  a receptacle  below  the  blaft- hole,  and  thus  the  paf- 
fage for  the  air  is  kept  unobilruded.  It  was  thought 
impolfible  to  produce  or  maintain  this  current  without 
bellow* ; but  Mr  Cottcrel,  an  ingenious  founder,  tried 
the  effedt  of  a tall  dome  placed  over  the  mouth  of  the 
furnace,  and  though  it  was  uot  half  the  height  of  many 
glafshoufe  domes  it  had  the  drfired  effedl.  Cunfidcr- 
able  difficulties,  however, occurred;  ar.d  he  had  nut  fur- 
mounted  them  all  when  he  left  the  ncighliourlu.Nid  of 
Edinburgh,  nor  have  we  heard  that  lie  has  yet  brought  , 
the  invention  to  perfection.  It  is  extremely  difficult  to 
place  the  holes  )>clow,  at  which  the  air  is  to  enter,  at 
fuch  a prccifc  height  as  neither  to  be  choked  by  tire 
melted  matter,  nor  to  leave  ore  and  ftoncs  below  them 
unmcltcd  ; but  the  invention  is  very  ingenious,  and  will 
be  of  immenfe  fervice  if  it  can  be  perfected  ; for  in  ma- 
ny places  iron  ore  is  to  be  found  w here  water  cannot  lie 
had  for  working  a blall  furnace. 

The  lall  application  which  wc  (hall  make  of  the  cur-  CmrJ.  n 
rents  produced  by  heating  the  air  is  to  the  freeing  mines, 

(hips,  prifons,  &c.  from  the  damp  and  noxious  vapours  ,r\f*ee 
which  frequently  infeft  them. 

As  a drift  or  work  is  carried  on  in  the  mine,  let  if  n«,  Ac 
trunk  of  dale  ixrards,  about  6 or  8 inches  fquarc’,  he  laid"* 
along  the  bottom  of  the  drift,  communicating  with  a*“* 
trunk  carried  up  in  the  corner  of  one  of  the  (hafts. 

Let  the  top  of  this  tail  trunk  open  into  the  alh-pit  of  a 
final!  furnace,  having  a tall  chimney.  Let  fire  be  kin- 
dled in  the  furnace;  aud  when  it  is  well  heated,  (hut 
the  fire-place  ami  alh  pit  doors.  Then:  being  no  other 
fupply  fur  the  current  produced  in  the  chimney  uf  this 
* _ furnace. 
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furnace,  the  air  will  flow  into  it  from  the  trunk,  and 

A**’’"  r”*  will  bring  along  with  it  all  the  ofltnfnc  vnpoura.  This 
is  the  moll  .effectual  method  yet  found  out.  In  the 
fame  manner  may  trunks  be  conduced  into  the  afli-pit 
of  a furnace  from  the  cells  of  a prifuo  or  the  wards  of  an 
j7»  hofpital.  • v 

Air  aeai  in  tlic  account  which  we  hare  been  giving  of  the 
management  of  air  in  furnaces  and  common  nrct,  wc 

•/ fuel  °°  ^®Te  frequently  mentioned  the  immediate  application  of 
air  to  the  burning  fuel  as  ncccflary  for  its  combuftion. 
Tl»*  is  a general  faft.  In  order  that  any  inflammable 
body  may  be  really  inflamed,  and  its  coinbu ft ible  matter 
consumed  and  alhea  produced,  it  is  not  enough  that  the 
body  be  made  bat.  A piece  of  charcoal  inclofcd  in  a 
box  of  iron  may  be  kept  red-hot  for  ever,  without  wail- 
ing  its  fubftancc  in  the  fmallcft  degree.  It  is  farther 
neceffary  that  it  be  in  contact  with  a particular  fpedea 
of  air,  which  court i lutes  about  ftl»  of  the  air  of  the  at- 
tnofphere,  viz.  the  vital  air  of  Lavoitier.  It  was  called 
emfiyeal  utr  by  fcicheele,  who  firft  obfervtd  its  imhfpen- 
fable  ufe  in  maintaining  fire  : and  it  appears,  that,  in 
contributing  to  the  combuftion  of  an  inflammable  body, 
this  air  combines  with  fomc  of  its  ingredients,  and  be- 
comes fixed  air,  fuffering  the  fame  change  as  by  the 
breathing  of  animals.  Combuftion  may  therefore  be 
conlidcTtd  aa  a fulution  of  the  inflammable  body  in  air. 
This  doctrine  was  firft  promulgated  by  the  celebrated 
X)r  Hooke  in  hia  After  agraphia,  publifhed  in  1660,  and 
afterwards  improved  in  bis  trratife  on  Lamps.  It  is 
now  completely  eftabliihed,  and  coniidered  as  a newdif- 
covery.  It  ia  for  this  reafou  that  in  fire-places  of  all 
kinds  we  have  directed  the  contlruclion,  fo  as  to  pro- 
duce a clofc  application  of  the  air  to  the  fuel.  It  is 
quite  nccdlefs  at  this  day  to  enter  into  the  difeuflions 
which  formerly  occupied  philofophera  about  the  manner 
in  which  the  prefTurc  and  clafticuy  of  the  air  promoted 
combuftion.  Many  experiments  were  made  in  the  fail 
kentury  by  the  firft  members  of  the  Royal  Society,  to 
difeover  the  office  of  air  in  combuftion.  It  was  thought 
that  the  flame  was  rxtinguifhcd  in  rare  air  for  want  pf 
a pre flare  to  keep  it  together;  but  this  did  not 
explain  its  extinction  when  the  air  was  not  renewed. 
Thcfc  experiments  arc  Hill  retained  in  eourfes  of  expo- 
rimental  philofophv,  as  they  are  injudicioufly  ftykd; 
but  they  give  little  or  no  information,  nor  tend  to  the 
illuftration  of  any  pnewnatical  doctrine;  they  are  there- 
fore orftfttcd  iu  this  place..  In  fhort,  it  is  now  fully  efta- 
blifhed,  that  it  is  not  a mechanical  but  a chemical  phe- 
nomenon. We  can  only  inform  the  chemift,  that  a 
candle  will  confumc  farter  in  the  low  countries  than  in 
the  elevated  regions  of  Quito  and  Gondar,  becaufe  the 
air  is  nearly  one  half  demer  below,  and  will  aCt  pro- 
port  tonally  farter  ra  decompofing  the  candle. 

Ct»nou*  ef-  Wc  Ihall  conclude  this  part  of  our  fubje&  with  the 
of  eke  explanation  of  a curious  phenomenon  obferved  in  many 

^ F * places.  Certain  fpringa  or  fountains  are  obferved  to 
have  periods  of  repletion  and  fcantinefs,  or  feem  to  ebb 
and  flow  at  regular  intervals  ; and  feme  of  thcfc  periods 
are  of  a complicated  nature.  Thus  a well  will  have  fe- 
weral  returns  of  high  and  low  water,  the  difference  of 
which  gradually  increafes  to  a maximum,  and  then  df- 
roinifhes,  juft  as  we  obferve  in  the  ocean.  A very  inge- 
nious and  probable  explanation  of  this  has  been  given  ih 
V 424-  a?  the  Philofophical  Trania&ions,  by  Mr  At- 
well, as  follows. 

Vw.  XV.  Part  L 
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Let  A BCD  (fig.  6t.)  reprefent  a cavern,  Intowhich  Pnenma- 
water  is  brought  by  the  fubterrarteous  paffage  OT.  Let  ut.  Kn* 
it  have  an  outlet  MNP,  of  a crooked  form,  with  its . t 

higheft  part  N confidcrably  railed  above  the  bottom  of  Piste 
the  cavern,  and  thence  Hoping  downwards  into  lower  CCCCV* 
ground,  and  terminating  in  an  open  well  at  P.  Let 
the  dirrunfions  of  this  canal  be  fuch  that  it  will  difeharge 
much  more  water  than  is  fupplied  by  TO.  AU  this  ia 
very  natural,  and  n.ay  be  very  common.  The  effeft  of 
tliis  arrangement  will  be  a remit'.!  lg  fpring  at  P;  for 
when  the  cavern  Is  filled  higher  than  the  point  N,  the 
canal  MNP  will  aft  as  a fyphon;  and,  by  the  conditions 
affirmed,  it  will  difeharge  the  water  farter  than  TO  fup- 
plies  it;  it  will  therefore  run  it  dr)-,  and  then  the  fpring 
at  P will  crafe  to  furnilh  water.  After  fome  time  tlie 
cavern  will  a ; iin  Ik  tilled  up  to  the  height  N,  and  the 
flow  at  P will  recommence. 

If,  betides  this  fupply,  the  well  P alfo  receive  water 
from  a conftant  fource,  wc  Ihall  have  a reciprocating 
fpring. 

The  fituation  and  dimenfions  of  this  fyphon  ranal, 
and  the  fupply  of  the  feeder,  may  be  fuch,  that  the 
efflux  at  P will  be  conftant.  If  the  fupply  increafe  in 
a certain  degree,  a reciprocation  will  be  produced  at  P 
with  very  thort  intervals;  if  the  fupply  diminilhcs  con- 
fidcrably,  wc  Ihall  have  another  kind  of  reciprocation 
with  great  intervals  and  great  difference*  of  water. 

If  the  cavern  has  another  fimpte  outlet.  R,  new  va- 
rieties will  be  produced  in  the  fpring  P,  and  R will 
afford  a curious  fpring.  I*t  the  mouth  of  R,  by 
which  the  water  enters  it  from  the  cavern.  be  lower 
than  N,  and  let  the  fupply  of  the  feeding  fpring  be  no 
greater  than  R can  dilciiarge,  we  Ihall  have  a conftant 
Inring  from  R,  and  P will  give  no  water.  But  fuppofe 
that  the  main  feeder  increafes  in  winter  or  in  rainy  fea* 
fons,  but  not  fo  much  as  wrill  fupply  both  P and  R, 
the  cavern  will  fill  till  the  water  gets  over  N,  and  R 
w ill  be  running  all  the  while  ; but  foon  after  P has  be- 
gun to  flow,  and  the  water  in  the  cavern  finks  below  R, 
the  ft  ream  from  R will  ftop.  The  cavern  will  be  emp- 
tied by  the  fyphon  canal  MNP,  and  then  P will  ftop. 

The  cavern  will  then  begin  to  fill,  and  when  near  full  * 

R will  give  a little  water,  and  foon  after  P will  run  aud 
R ftop  as  before,  See. 

Defagulieni  Ihows,  Vol.  II.  p.  17  7,  &c.  in  what  man- 
ner a prodigious  variety  of  periodical  ebbs  ant  flows 
may  be  produced  by  underground  canaU,  which  arc  ex- 
tremely Ample  and  probable. 

W e Ihall  conclude  this  article  with  the  descriptions  Aecourt  ef 
of  fome  pneumatical  machines  or  engines  which  have  not  fomc  P0€*i 
been  particularly  noticed  under  their  names  in  tbt  for-™1*  en" 
mcr  volumes  of  this  w-ork. 

Bella* vj  are  of  moft  extenfivc  and  important  ufc;  and 
it  wdi  be  offemcc  to  deferibe  fuch  as  arc  of  uncommon 
conftroction  and  great  power,  fit  for  the  great  opera- 
tions in  metallurgy. 

It  is  not  the  impulfivc  force  of  the  Waft  that  is  want- 
ed in  rood  cafes,  but  merely  the  copious  fupply  of  air, 
to  prpduce  the  rapid  combuftion  of  inflammable  mat- 
ter; and  the  ferric  c would  he  better  performed  in  ge- 
neral if  this  could  be  done  with  moderate  velocities,  ami 
«n  extended  furface.  What  arc  called  air-furnaces, 
where  a confiderablc  furface  of  inflammable  matter  is 
a&cd  on  at  once  by  the  current  which  the  mere  heat  «f 
X the 
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Pneumatic  the  expended  air  his  produced,  are  found  more  opera- 

. >£»>**»  tivc  in  proportion  to  the  air  expended  than  bhft  fur- 

’ naecs  animated  by  bellows ; and  we  doubt  not  but  that 
the  method  propofrd  by  Mr  Cotterel  (which  we  hare  al- 
rendy  mentioned)  of  increnfing  thin  current  in  a melting 
furnace  by  mean*  of  a dome,  will  in  time  fuperfede  the 
blaft  furnace*.  There  is  indeed  a great  impulftve  force 
required  iu  fwmc  cafe*  5 as  for  blowing  off  the  fcoriar 
From  the  furfacc  of  fjvcr  or  copper  in  refining  furnaces, 
or  for  keeping  a clear  paflage  for  the  air  in  the  great 
iron  furnace. 

In  general,  1;  jwever,  we  cannot  procure  this  abun- 
dant fujiplv  of  air  any  other  way  than  by  giving  it  » 
great  velocity  by  means  of  a great  p re  flare,  to  that  the 
general  conft  region  of  bellow's  is  pretty  much  the  fame 
m all  kinds.  The  air  is  admitted  into  a very  large  ca- 
vity, ami  then  expelled  from  it  through  a fiuall  hole. 

The  furnaces  at  the  mines  having  been  greatly  en- 
larged; it  was  neceffary  to  enlarge  the  bellows  alfo:  and 
the  leathern  bellow.)  becoming  exceedingly  expenlive, 
woo*1-  n ones  were  fubftitutedin  Germany  about  the  be- 
ginning of  lift  century,  and  from  them  became  general 
through  Europe.  They  confifl  of  a wooden  box 
Plate  ABCPFE  (fig;.  74-  A),  which  has  its  top  and  two 
€CiCW.  fcdes  flat  or  ftrai^ht,  and  the  end  BAEe  formed  into  an 
arched  or  cylindrical  furface,  of  which  the  line  FP  at  the 
other  end  is  the  axis.  Tlus  box  is  open  below,  and 
receives  within  it  the  (hallow  box  KHGNML,  (fig.  B), 
which  exaflly  fills  it.  The  line  FP  of  the  one  coin- 
cides with  FP  of  the  other,  and  along  thil  Knc  is  a fct 
of  hinges  on  which  the  upper  box  turns  aa  it  rifes  and 
finks.  The  lower  box  is  made  faff  to  a frame  fixed  in 
the  ground.  A pipe  OQ^proceeds  from  the  end  of  it, 
and  terminates  at  the  furnace,  where  it  ends  in  a iimall 
pipe  called  the  invtr  or  tuyrrt.  This  lower  box  is  open 
above,  and  ham  in  its  bottom  two  large  valves  V,  V, 
opening  inwards.  The  conducing  pipe  is  fometimes 
furniffied  with  a valve  opening  outwards,  to  prevent 
burning  coals  from  being  fucked  into  tire  bellows  when 
the  upper  box  is  drawn  up.  The  joint  along  PF  is 
made  tight  by  thin  leather  nailed  along  it.  The  (ides 
and  ends  of  the  fixed  box  are  made  to  fit  the  Tides  and 
curved  end  of  the  upper  box,  fo  that  this  laff  can  be 
nifed  and  lowered  round  the  joint  FP  without  frnfiblc 
friction,  and  yet  without  fuffering  much  air  to  dcape  j 
but  ash  his  would  not  be  fufikicntly  air-tight  by  realon 
of  the  fhrinking  and  warping  of  the  wood,  a fun  her 
contrivance  is  adopted.  A (lender  lath  of  wood,  di- 
vided into  fevend  joints,  and  covered  on  the  outer  edge 
with  very  foft  leather,  is  laid  along  the  upper  edges  of 
the  fidcs  and  ends  of  the  lower  box.  This  lath  is  fo 
broad,  that  when  its  inner  edge  is  even  with  the  infidc 
of  the  box,  its  outer  edge  projects  about  an  inch.  It 
is  kept  in  this  pofition  by  a number  of  ftcci  wines,  which 
arc  driven  into  the  bottom  of  the  box,  and  ftand  up 
touching  the  fidcs,  as  reprefented  in  figure  D,  where 
a b c are  the  wires,  and  e the  lath,  projecting  over  the 
out  fide  of  the  box.  By  this  contrivance  the  laths  are 
prefled  clofe  to  the  fide*  and  curved  end  of  the  moveable 
box,  and  the  fpring  wires  yield  to  afl  their  inequalities. 
A bar  of  wood  R8  is  fixed  to  the  upper  board,  by 
which  it  is  cither  raified  by  machinery,  to  fink  again  by 
its  own  weight,  having  an  additional  load  laid  on  it,  or 
it  is  forced  downward  by  a crank  or  wiper  qf  the  ma- 
chinery, and  afterwards  railed. 


a t 1 c s.? 

The  operation  here  is  preei&Iy  fimilar  to  that  ofPneiw?# 
blowing  with  a chamber-bellows.  When  the  board  is  £»&«•*• 
lifted  op,  the  air  enters  by  the  valves  V,  V,  and  is  ex-  » ,iJ 
pelled  at  the  pipe  OQJiy  deprefling  the  boards.  There 
is  therefore  no  ©crafion  to  infill  on  this  point. 

Thefc  bellows  are  made  of  a very  great  fire,  AO 
being  16  fret,  AB  five  feet,  and  the  circular  end  AE 
alio  five  fret.  The  rife,  however,  is  but  about  3 or  jf 
fret.-  ITicy  expel  at  each  ftrokc  about  90  cubic  feet  of 
air,  and  tlwy  make  about  8 ftrokea  per  minute. 

Such  arc  the  bellows  in  general  ufe  on  the  continent. 

Wc  have  adopted  a differcn*.form  in  this  kngdora,  which 
frema  much  preferable.  We  ufr  an  iron  or  wooden  cy- 
linder, with  a pifton  Hiding  along  it.  This  may  lie 
made  with  much  greater  accuracy  than  the  wooden 
boxes,  at  lefs  expence,  if  of  wood,  becaufe  it  may  be  of 
cooper*  work,  held  together  by  hoops ; but  the  great 
advantage  of  this  fonn  is  its  being  minx-  otfily  made  air- 
tight. The  pi  dun  is  furrounded  with  a broad  (trap  of 
thick,  and  foil  leather,  and  it  lias  around  its  edge  a deep 
groove,  in  which  is  lodged  a quantity  of  wool.  This  is  - 
calk'd  the  packing  or  dotting,  and  keeps  the  leather  very 
cloddy  ajfplicd  to  the  inner  furface  of  the  cylinder,  iron 
cylinders  may  be  very  neatly  bored  and  fmoothed,  fi> 
that  the  pifton,  even  when  very  tight,  will  Aide  along 
it  very  finootlily.  To  piromotc  this,  a quantity  ofbhu.lt 
lead  is  ground  very  fine  with  water,  and  a little  of  this 
is  fmeared  on  the  infidc  of  the  cylinder  from  time  to 
time. 

The  cylinder  has  a large  valve,  or  forrrtimcs  two,  i© 
the  bottum,  by  which  the  atmofphci  ic  air  enters  when 
the  pifton  is  drawn  up.  When  the  pifton  is  t bruit  down, 
this  air  is  expeUed  along  a pipe  of  gr ear  diameter,  which 
terminates  in  the  furnace  with  a (mail  orifice. 

This  it  the  fimplclt  form  of  bellows  which  can  be 
conceived.  It  differs  in  nothing  but  fizc  from  the  bel- 
lows ufrd  by  the  rudeti  nations.  The  Chincfe  fmhhs 
have  a beUow*  very  fimilar,  being  a fquare  pipe  of  wood 
ABODE  (fig.  75. )»  with  a Apian-  hoard  G which  ex- 
actly fits  it,  moved  by  the  handle  FG.  At  the  farther 
end  is  the  bhft  pipe  HK,  and  on  each  fide  of  it  a valve 
in  the  end  of  the  fquare  pipe,  opening  inwards..  The 
pifton  is  fufficiently  tight  for  their  purpofes  without  any 
leathering. 

The  pifton  of  this  cylinder  bellows  is  moved  by  ma- 
chinery. In  fame  blaft  engines  the  pifton  is  (imply 
railed  by  the  machine*  and  t hen  let  go,  and  it  defer  end* 
by  its  own  weight,  ard  comp reftes  the  ah  below  it  to 
f>»ch  a degree,  that  the  velocity  af  efflux  become*  con- 
ftant,  and  the  pifton  descends  uniformly  : for  this  pur- 
pose it  muff  be  loaded  with  a proper  weight.  This 
produces  a very  uniform  blaft,  except  at  the  very  begin- 
ning, while  the  pifton  falls  foddtuly  and  comprdTes  the 
air : but  in  moff  engines  the  pifton  rod  is  forced  down 
the  cylinder  with  a determined  motion,  by  means  of  a 
beam,  crank,  or  other  contrivance.  This  gives  a more 
unequal  blaft,  becaufe  the  motion  of  the  piffon  is  necef- 
farily  tlow  in  the  beginning  and  end  of  the  ftrokc,  and 
quicker  in  the  middle. 

But  in  all  it  is  plain  that  the  blaft  muft  be  dcfultory. 

It  oeafes  while  the  pifton  is  riling  ; for  this  rcafon  it  ia 
ufual  to  have  two  cylinders,  as  it  was  formerly  ufual  to 
have  two  bellows  which  worked  alternately.  Sometime* 
three  or  four  arc  ufed,  as  at  the  Carron  iron  works. 

This  makes  a blaft  abundantly  uniform. 

3.  But 
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P N E U M 

Pneofiuttc  Bat  an  uniform  blaft  mny  be  made  with  a ftngle  cy- 
^rufinos.  by  making  it  deliver  it»  air  into  an  other  cylin- 

der, which  has  a pifton  exactly  fitted  to  it*  bore,  arid 
loaded  with  a fuJFtoient  weight.  The  blowing  cylinder 
CCCCVI  ^BCD  (fig-  76*)  l138  >l*  pifton  P worked  by  a rod 
‘ NP,  connected  by  double  chains  with  the  arched  head 
of  the  working  beam  KO,  moving  round  a gudgeon  at 
R.  The  other  end  O of  this  beam  it  cotraetted  by  the 
rod  OP,  with  the  crank  FQj>f  a wheel  machine  ; or  it 
may  be  conne&ed  with  the  pifton  of  a (team  engine, 
dec.  Bcc.  The  blowing  cylinder  has  a valve  or  valves  E 
in  it*  bottom,  opening  inwards.  There  proceed*  from 
it  a Urge  pipe  CF,  which  enters  the  regulating  cylin- 
der GHKI,  and  has  a valve  at  top  to  prevent  the  air 
from  getting  back  into  the  blowing  cylinder.  It  ia  evi- 
dent that  the  air  forced  into  this  cylinder  mud  ratfe  it* 
piilon  L,  and  that  it  mull  afterwards  defeend,  while  the 
-other  piilon  is  riling.  It  mull  dciccud  uniformly,  and 
snake  a perfectly  equable  Waft. 

Obfcrvc,  that  it  the  piilon  L,  be  at  the  bottom  when 
\hc  machine  begins  to  work,  it  will  be  at  the  bottom 
fit  the  end  of  every  ftrokc,  if  the  tuytre  T emit*  as 
much  air  as  the  cylinder  A BCI)  furnilhes  j nay,  it  will 
lie  a while  at  the  bottom,  for,  while  it  was  riling,  air  was 
iil'uing  through  T.  This  would  make  an  interrupted 
Wall.  To  prevent  this,  the  orifice  T mull  be  leffencd; 
but  then  there  will  be  a furplus  of  air  at  the  end  of 
cadi  ftrokc,  and  the  pifton  L will  rife  continually,  and 
at  la!l  get  to  the  top,  and  allow  air  to  cfcapc.  It  is 
iuft  poffible  to  adjuft  circumflanccs,  fo  that  neither  [hall 
happen.  This  is  done  eaficr  by  putting  a (lop  in  the 
way  of  the  piilon,  and  putting  a valve  on  the  pifton,  or 
ton  the  conducting  pipe  KS1 , loaded  with  a weight  a 
little  fuperior  to  tire  intended  rlaJlicity  of  the  air  in  the 
cylinder.  Therefore,  when  the  pifton  is  prevented  by 
the  ftop  from  rifmg,  the  fnifting  valve,  as  it  is  called,  ts 
-forced  open,  tbe  fuperfluous  air  cfcapes,  and  the  Waft 
gmderves  its  uniformity. 

It  may  be  of  ufe  to  give  the  dimenfiofls  of  a machine 
'of  this  kind,  which  has  worked  for  fume  years  at  a 
Very  great  furnace,  and  given  fatisfa&ion. 

the  diameter  of  the  blowing  cylinder  is  5 feet,  and 
the  length  of  the  ftrokc  is  6>  Its  pifton  is  loaded  with 
tons.  It  is  worked  by  a fleam-engine  whole  cylin- 
der is  3 feet  4 inches  wide,  with  a fix  fort  ilruke.  The 
regulating  cylinder  is  8 feet  wide,  and  its  pifton  is 
loaded  with  8 \ tons,  making  about  2,63  pounds  on  tlte 
fquare  inch ; and  it  is  very  nearly  in  equilibrio  with 
the  load  on  the  pifton  of  the  Wowing  cylinder.  Tire 
conducting  pipe  KST  is  12  inches  in  diameter,  and 
the  oiifice  of  die  tuyere  was  1 { inches  when  the  engine 
was  eroded,  but  it  has  gradually  enlarged  by  rcafon  of 
Vbe  intenfe  heat  to  which  it  is  expofed.  Tbe  fnifring 
valve  is  loaded  with  3 "pounds  on  the  fquare  inch. 

When  the  engine  Worked  brifkly,  R made  18  ftrokea 
per  minute,  and  there  was  always  much  air  diJVhargvd 
by  the  fnifting  valve.  When  the  engine  made  1 5 ilrokcs 
per  minute,  the  lifUting  valve  opened  but  fcldom,  fo  that 
things  were  nearly  adjufted  to  this  fupply.  Each  llroke 
erf  the  blowing  cylinder  lent  in  1 1 ft  cubic  foct  of  com- 
mon air.  The  ordinary  prelTure  of  the  air  being  fup- 
pofrd  14J  pounds  on  an  inch,  the  denfity  of  the  air  in 

the  regulating  cylinder  muft  be  =1*1783, 

. *4*75 

the  natural  denfity  being  I. 
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This  machine  gives  an  opportunity  of  comparing  the  Pneumatic 
expence  of  air  with  die  theory.  It  muft  (at  the  rate  hngmv*.^ 
of  15  ftrokesl  etpcl  30  cubic  feet  of  air  in  a fccond  " * 
through  a hole  ot  f k inches  in  diameter.  This  gives 
a velocity  of  near  2000  feet  per  fecond,  and  of  more 
than  1600  feet  for  the  coadcnfed  air.  This  is  vaftly 
greater  than  the  theory  can  give,  or  is  indeed  poffible  ; 
for  air  does  not  rufh  into  a void  with  fo  great  velocity. 

It  (hows  with  great  evidence,  that  a vail  quantity  of 
air  muft  efcape  round  the  two  piftons*  Their  united 
circumferences  amount  to  above  40  feet,  and  they  move 
in  a dr>r  cylinder.  It  is  impoffiblc  to  prevent  a very 
great  krfs.  Accordingly,  a candle  held  near  the  edge 
of  the  pifton  L has  its  dame  very  much  difturbed.  This 
cafe,  therefore,  gives  no  hold  for  a calculation  ; and  it 
fuggefts  the  propriety  of  attempting  to  duniniih  this 
great  waftc. 

This  has  been  very  ingenioufly  done  (in  part  at  leafl) 
at  franc  other  furnaces.  At  Omoah  founder)*,  near 
Glafgow,  the  blowing  cy  linder  (alio  worked  by  a fleam 
engine)  delivers  its  air  into  a chell  without  a bottom, 
which  is  immerfed  in  a large  cillern  of  water,  and  fup* 
ported  at  a (mail  height  from  the  bottom  of  the  ciilero,  % 
and  has  a pipe  from  its  top  leading  to  die  tuyere.  Tbe 
water  Hand*  about  five  feet  above  the  lower  biiin  of  the 
regulating  nir-cheft,  and  by  its  prelTure  gives  the  moil 
perfect  uniformity  of  blaft,  without  allowing  a particle 
of  air  to  get  off  by  any  other  paffage  betides  the  tuyere. 

This  is  a very  effc&ual  regulator,  and  muft  produce  a 
great  faving  of  power,  bccaufc  a (mailer  blowing  cylin- 
der will  thus  fupply  the  blaft.  We  have  not  learned 
the  dimenfions  aud  performance  of  this  engine.  We 
muft  obfervr,  that  the  lofs  round  the  piilon  of  the 
blowing  cylinder  remains  undiminifhed. 

A blowing  machine  was  eroded  many  years  ago  at 
Chaftillon  in  France  on  a principle  confiderably  differ- 
ent* and  which  muft  be  pcrfc&ly  air-tight  throughout. 

Two  cylinders  A,  B (tig.  77.),  loaded  with  groat  Watt 
weights,  were  fufjpended  at  the  ends  of  the  lever  CD,  CCCCVIL 
moving  round  the  gudgeon  E.  From  the  top  F,  G 
of  each  there  was  a large  flexible  pipe  which  united 
in  H,  from  whence  a pipe  K.T  led  to  the  tuyere  T. 

There  were  valves  at  F and  G opening  outwards,  or 
into  the  flexible  pipes ; and  other  valves  L,  M,  adjoin- 
ing to  them  in  the  top  of  each  cylinder,  opening  in- 
Wards,  but  kept  (hut  by  a flight  Tyring.  Motion  was 
given  to  the  lever  by  a machine.  The  operation  of  this 
blowing  machine  is  evident.  When  the  cylinder  A 
was  pulled  down,  or  allowed  to  dtfeend,  the  water, 
entering  at  its  bottom,  comprcffcd  the  air,  and  forced 
it  along  the  paflage  FHKT.  In  the  mean  time,  the 
cylinder  B was  riling,  and  the  air  entered  by  the  valve 
M.  We  Ice  that  the  blaft  will  be  very  unequal,  in- 
crcaling  as  the  cylinder  is  immeiicd  deeper.  It  is  need- 
left  to  defcribe  this  machine  more  particularly,  bccaufo 
we  (hall  give  an  account  of  one  which  we  think  perfect 
in  its  kind,  and  which  leaves  hardly  any  thing  to  be 
defired  in  a machine  of  this  fort.  It  was  invented  by 
Mr  John  Laurie,  land-furveyor in  Edinburgh,  about  if 
years  ago,  and  improved  in  fomc  rofpeds  fiucc  his  death 
by  an  ingenious  perfon  of  that  city. 

ABCD  (fig.  78.)  is  an  iron  cylinder,  truly  bortd 
within,  and  evafated  a -top  like  a cup.  EFGH  is  ano- 
ther, truly  turned  both  without  and  within,  and  a fmaU 
matter  left  than  the  inner  diameter  of  the  firft  cylinder. 

X 3 This 
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JPvr  marie  This  cylinder  it  clofc  above,  and  hangs  from  the  end 
,gl  9V  <"  of  a lever  moved  by  a machine.  It  is  alfo  loaded 
■ ' with  weights  at  N.  KILM  is  a third  cylinder,  whole 

outlide  diameter  is  fomewhat  left  than  the  iniide  dia- 
meter of  the  fecond.  This  inner  cylinder  is  fixed  to 
the  fame  bottom  with  the  outer  cylinder.  The  middle 
cylinder  is  loofc,  and  can  move  up  and  down  between 
. the  outer  and  inner  cylinders  without  rubbing  ou  either 
of  them.  The  inner  cylinder  is  perforated  from  top  to 
bottom  by  three  pipes  OQ^,  SV,  PR.  The  pipes 
OQj  PR  haw  valves  at  their  upper  ends  O,  P,  and 
communicate  with  the  external  air  below.  The  pipe 
SV  has  a horizontal  part  VW,  which  again  turns  up- 
wards, and  has  a valve  at  top  X.  This  upright  part 
WX  is  in  the  middle  of  a ciftern  of  water  j big.  Into 
this  ciftern  is  fixed  an  air-cheft  <1  YZ  A,  open  below, 
and  having  at  top  a pipe  cdt  terminating  in  the  tuyere 
at  the  furnace. 

When  the  machine  is  at  reft,  the  valves  X,  O,  P, 
are  fhut  by  their  own  weights,  and  the  air-cheft  is  full  of 
water.  When  things  are  in  this  ftate,  the  middle  cy- 
linder EFGH  is  drawn  up  by  the  machinery  till  its 
lower  brims  F and  G arc  equal  with  the  top  RM  of 
ihc  inner  cylinder.  Now  pour  in  water  or  oil  between 
the  outer  and  middle  cylinders : it  will  run  down  and 
fill  the  fpace  between  the  outer  and  inner  cylinders. 
Let  it  come  to  the  top  of  the  inner  cylinder. 

Now  let  the  loaded  middle  cylinder  d deend.  It 
cannot  do  this  without  comprefting  the  air  which  is 
between  its  top  and  the  top  of  the  inner  cy  linder.  This 
air  being  cumprefled  will  caufe  the  water  to  drfeend 
between  the  inner  and  middle  cylinders,  and  rife  between 
the  middle  and  outer  cylinders,  fpreading  into  the  cup  ; 
and  as  the  middle  cylinder  advances  downwards,  the 
water  wall  defeend  farther  within  it  and  rife  farther 
without  it.  When  it  has  got  fo  far  down,  and  the  air 
has  been  fomuch  comprcflcd,  that  the  difference  lietfccen 
the  for  face  of  the  water  on  the  infidc  and  outfide  of 
this  cylinder  is  greater  than  the  depth  of  water  between 
X and  the  furfacc  of  the  water  Jg,  air  will  go  out  by 
the  pipe  SVW,  and  will  lodge  in  the  air-cheft,  and 
will  remain  there  ifV  be  (hut,  which  we  (hall  fuppofe 
for  the  prefent.  Pufhing  down  the  middle  cylinder 
till  the  partition  touch  the  top  of  the  inner  cylinder, 
all  the  air  which  was  formerly  between  them  will  he 
forced  into  the  air-cheft,  and  will  drive  out  water  from 
it.  Draw  up  the  middle  cylinder,  and  the  external 
air  will  open  the  valves  O,  P,  and  again  fill  the  (pace 
between  the  middle  and  inner  cylinders ; for  the  valve 
X will  (hut,  and  prevent  the  regrefs  of  the  coudcnfcd 
air*  By  pufhing  down  the  middle  cylinder  a fecond 
time,  more  air  "will  be  forced  into  the  air-cheft,  and  it 
will  at  laft  cfcape  by  getting  out  between  its  brims  Y, 
Z and  the  bottom  of  the  ciftern  j or  if  we  open  the 
paffage  r,  it  will  pats  along  the  conduit  cJe  to  the 
tuyere,  and  form  a blaft. 

The  operation  of  this  machine  is  fimflar  to  Mr  Haf- 
kins’s  qukkfiWcr  pump  defcribed  by  Defaguliers  at 
the  end  of  the  fecond  volume  of  his  Experimental  Phi- 
lofophy.  The  force  which  condenfes  the  air  is  the  load 
on  the  middle  cylinder.  The  ufe  of  the  water  between 
the  inner  and  outer  cylinders  is  to  prevent  this  air  from 
cfcaping ; and  the  inner  cylinder  thus  performs  the  office 
of  a pifton,  having  no  fridion.  It  is  neceflary  that 
the  length  of  the  outer  lud  middle  cylinders  be  greater 


than  the  depth  of  the  regulator-cittern,  that  there  **rn»*Jc 
may  be  a fufheient  height  for  the  water  to  rife  between  Ensu*s 
the  middle  and  outer  cylinders,  tc  balance  the  com-  ' 

prefled  air,  and  oblige  it  to  go  into  the  air-cheft.  A 
large  blail-furnace  will  reouire  the  regulator-ciftem 
five  feet  deep,  and  the  cylinders  about  fix  or  feven 
feet  long. 

It  is  in  fact  a pump  without  fri&ion,  and  is  perfe&ly 
air-tight.  The  quickneft  of  its  operation  depends  on 
the  fmall  fpace  between  the  middle  cylinder  and  the  two 
o'. hers;  and  this  is  the  only  ufe  of  theft  two.  With- 
out theft  it  would  be  fireilar  to  the  engine  at  Chaftillon, 
and  operate  more  unequally  and  (lowly.  Its  only  im- 
perfe&on  is,  that  if  the  cylinder  begin  its  motion  of 
afeent  or  defeent  rapidly,  as  it  will  do  when  worked 
by  a ((cam-engine,  there  will  be  fome  danger  of  water 
daihing  over  the  top  of  the  inner  cylinder  and  getting 
into  the  pipe  SV  ; but  fiiould  this  happen,  an  iffue 
can  eafily  be  contrived  for  it  at  V,  covered  with  a loaded 
valve  v.  This  will  never  happen  if  the  cylinder  is  moved 
by  a crank. 

One  blowing  cylinder  only  is  reprefented  here,  but 
two  may  be  uftd. 

We  do  not  hefitate  in  recommending  this  form  of 
bellows  as  llte  mod  perk  ft  of  any,  and  fit  for  all  ufes 
where  (landing  bellows  are  required.  They  will  be 
cheaper  than  any  other  foit  for  common  purpofes.  Tor 
a common  fmith's  foigc  they  may  be  made  with  fquare 
wooden  boxes  inllcad  of  cylinders.  They  arc  alfo  eafily 
repaired.  They  arc  perfeftly  tight ; and  they  jnay  be 
made  with  a blaft  abnoft  perfectly  unifonn,  by  nuking 
the  ciftern  in  wlr.ch  the  air-cheft  (lands  of  confiderable 
dimeniions.  When  this  is  the  cafe,  the  height  of  water, 
which  regulates  the  blaft,  will  vary  very  little. 

This  may  fuflicc  for  an  account  of  blaft  machines 
The  leading  parts  of  their  conduction  have  been  do* 
feribed  as  far  only  as  was  nec diary  for  underftanding 
their  operation,  and  enabling  an  engineer  to  ereft  them 
in  the  moil  commodious  manner.  Views  of  complete 
macliinea  might  have  amuftd,  but  they  would  not  have 
added  to  our  reader’s  information. 

But  the  account  is  imperfect  unlcfs  we  (how  how 
their  parts  may  be  fo  proportioned  that  they  (hall  per- 
form what  is  expected  from  them.  The  engineer  fhould 
know'  what  fixe  of  bellow's,  and  w hat  load  on  tljc  hoard 
or  pifton,  and  what  free  of  tuyere,  will  give  the  blaft 
which  the  fervicc  requires,  and  what  force  mutt  be  em- 
ployed to  give  them  the  neccffary  degree  of  motion. 

Wc  (hall  accomplish  theft  purpofes  by  coniidcring  the 
efflux  of  the  compreffed  air  through  the  tuyere.  The 
propofitions  formerly  delivered  will  cnahlc  us  to  after- 
tain  this. 

That  wc  may  proportion  every  thing  to  the  power 
employed,  we  mutt  rccullett,  tliit  if  the  pifton  of  a cy- 
linder employed  for  expelling  air  be  preffed  down  with 
any  force  /S  it  mutt  be  considered  as  fuperadded  to  the 
atmofpheric  preffure  P on  the  fame  pifton,  in  order  that 
we  may  compare  the  velocity  v of  efflux  with  the  known 
velocity  V with  which  air  ruflies  into  a void.  By  w hat  . 

^as  been  formerly  delivered,  it  appears  that  thii  velocity 


t»=VX 


, where  P is  the  preffure  of  the  atmo- 


fphci-e  on  the  pifton,  and  p the  additional  load  laid  on  it- 
This  velocity  is  cxprdkd  in  feet  per  fecond ; and,  whep 
4 multiplied: 
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J»ni-nmafk  multiplied  by  the  area  of  the  orifice  (alfo  expreiTed  in 
Cosine**  i'quaic  feel),  it  will  give  us  the  cubical  leet  ot  contlca- 
u » ftd  air  expelled  in  a ftcond : but  the  bellow*  arc  always 
to  be  filled  agam  with  common  air,  and  therefore 
we  want  to  know  the  quantity  of  common  air  which 
will  be  expelled  j for  it  is  this  which  determine*  the 
■umber  of  lbokcs  which  mull  be  made  in  a minute,  in 
order  *hat  the  proper  1 up  ply  may  be  obtained.  There- 
fore recollect  that  the  quantity  expelled  from  a given 
orifice  with  a given  velocity,  is  in  the  proportion  ol  the 
denfity;  and  that  when  D is  the  denfity  of  common  air 
produced  by  the  preflurc  P,  the  denfity  J produced  by 

the  preflurc  P+/»  is  Dx— ^ ; or  if  D be  made  I,  we 
have  J=l±i. 

Therefore,  calling  the  area  of  the  orifice  exprefled  in 
fquare  feet  O,  and  the  quantity  of  common  air,  or  the 
cubic  feet  expelled  in  a fccond  Q,wc  have  VxOX 

’ jETl  y?-+l. 

It  will  be  fufficicntly  exaft  for  all  praftical  purpofes 
to  fuppolc  P to  be  15  pound*  on  every  iquare  inch  of 
the  pitlon  ; and  » is  then  conveniently  exprdlVd  by  tlic 
pounds  of  additional  load  on  every  fquare  inch;  we  may 
»lfo  take  V = 1333  feet. 

As  the  orifice  through  which  the  air  is  expelled  i* 
generally  very  fmaQ,  never  exceeding  three  inche*  in  di- 
ameter, it  will  be  more  convenient  to  express  it  in  fquare 
inches  ; w hich  being  the  * of  a fquare  foot,  we  {hull 
have  the  cubic  feet  of  common  air  expelled  in  a fccond. 

X 'p  > and  this  feems  to  be  as  fimple  an  cxprcl&ou  as 
we  can  obtain. 

Thi*  will  perhaps  be  ilhiftrated  by  taking  an  example 
in  numbers.  Let  the  area  of  the  pifton  be  four  fquare 
feet,  and  the  area  of  the  round  hole  through  which  the 
air  is  expelled  be  two  inches,  its  diameter  being  1 ,6, 
and  let  the  load  on  the  piflon  be  1728  pounds:  thi* 
is  three  pounds  on  every  Iquare  inch.  We  have  P = 1 

P-f-/>=i8,  and  0=2  t therefore  we  will  have 

Qj=2*9,25X^/-ir|  =9,053  cubic  feet  of  com- 

mon air  expelled  in  a fccond.  This  will  however  be 
diminifhed  ai  leaf!  one  third  by  tike  contradtion  of  the 
jet ; and  therefore  the  fupply  will  not  exceed  fix  cubic 
feet  ftr  fccond.  Suppofing  therefore  that  thi*  blow- 
ing machine  is  a cylinder  or  prifm  of  this  dimenfion  in 
its  feel  ion,  the  pillou  fo  loaded  would  (after  having 
comprefTed  the  air)  defeend  about  1 5 inches  in  a fccond: 
It  woiJd  f‘m  fl  fink  'f  of  the  whole  kngth  of  the  cylinder 
pretty  fuddcnly,  till  it  had  reduced  the  air  to  the  denfity 
f-J , and  would  then  dekend  uniformly  at  the  above  rate, 
expelling  fix  cubic  feet  of  common  an  in  a fccond. 

The  computation  is  made  much  in  the  fame  way  for 
bellows  of  the  common  form,  with  this  additional  cir- 
cumllancc,  that  as  the  loaded  board  moves  round  a 
binge  at  one  end,  the  preflurc  of  the  load  mull  be  calcu- 
lated accordingly.  The  computation,  however,  become* 
■ little  intricate,  when  the  form  of  the  loaded  board  i» 
tot  rcftangulai ; St  it  ainoll  ukleit  when  the  bellow* 
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have  flexible  fides,  either  like  fmitVs  bellow*  or  like  P’-eunxaiic 
organ  bellows,  bccautc  the  chan 'C  of  figure  during  their  ^:,**'!***  f 
motion  makes  continual  variation  on  the  comp*,  tiling 
powers.  It  i*  therefore  chiefly  with  refpedt  to  the 
great  wooden  bellow*,  of  which  the  upper  board  fi'dc* 
down  between  the  fide*,  that  the  above  calculation  is  of 
for  vice. 

The  propriety  however  of  thi*  piece  of  information  it 
evident : we  do  not  know  precisely  the  quantity  of  air  ne- 
ccfLiiy  for  animating  a furnace;  but  this  calculation  tell* 
us  what  force  mull  be  employed  fat  expelling  the  air  that 
maybe  thought  neccltiry.  If  we  have  nxedonthe  drength 
of  the  Mail,  and  the  diameter  of  the  cylinder,  we  learn 
the  weight  with  which  the  piiton  mull  be  loaded  ; the 
length  of  the  cylinder  determines  its  capacity,  the  above 
calculation  tell*  the  cxprocc  per  fccond  ; hence  we  have 
die  time  of  the  piiton’s  coming  to  tbc  bottom.  Thi* 
gives  us  the  number  of  f.iokes/rr  minute:  the  load  mult 
be  lifted  up  by  die  machine  this  numbet  of  times,  ma- 
king the  time  of  afeent  prccifdy  equal  to  that  of  ddccntp 
otherv. he  the  machine  uilcithu  c-tch  and  Hop  the  de- 
feent  of  the  puion,  or  allow  at  to  lac  inactive  tor  a while 
of  each  ilroke.  Thefe  circumatanccs  determine  the  la- 
bour to  be  performed  by  die  machine,  and  it  mult  bq 
conitruCtcd  accordingly.  Thus  the  engineer  will  not  he 
ail  touted  by  its  failure,  nor  will  he  expend  needle  f* 
power  and  coll. 

lu  machine*  which  force  the  piiton  or  bellows- board 
with  a certain  determined  motion,  different  from  what 
an  lei  from  their  own  weight,  thecomputation  is  extreme- 
ly intricate.  When  a piiton  moves  by  a crank,  it*  mo- 
tion at  the  beginning  and  end  of  eadi  ilroke  is  flow, 
and  the  comprvlfion  and  efflux  is  continually  changing  1 
we  can  however  approximate  to  a ilatcmcnt  of  the  force 
required. 

Every  time  the  piftou  is  drawn  up,  a certain  fpace 
of  the  cylinder  is  filled  again  with  air  of  the  common 
denfity  ; and  this  is  expelled  during  the  drfeent  of  the 
piiton.  A certain  number  of  cubic  feet  of  common  air 
a*  therefore  expelled  with  a velocity  which  perhaps, 
continually  vanes ; but  there  is  a medium  velocity  with, 
which  it  might  have  been  uniformly  expelled,  and  a 
p refiu ic  corrcfponding  to  this  velocity'.  To  find  this, 
divide  the  area  of  the  piiton  by  the  area  of  the  bl  a It -hole 
(or  rather  by  this  area  multiplied  by  0,613,  *n  order  to 
take  in  the  ctfeft  of  the  contracted  jet),  and  multiply  the 
length  of  the  itroke  performed  in  a lecuud  by  the  quotient 
aiding  from  thisdivifion;  the  produCi  is  the  medium  ve- 
locity of  the  air  (of  the  natural  denfity).  Then  find  by 
calculation  the  height  through  which  a heavy  body  mult 
fall  in  order  to  acquire  thi*  velocity  tin’s  is  the  height 
of  a column  of  homogeneous  air  which  would  expel  it 
with  this  velocity.  The  weight  of  this  column  1*  the 
lead  force  that  can  be  exerted  by  the  engine : but  this 
force  is  too  ftnall  to  overcome  the  refinance  in  the  mid- 
dle of  the  druke,  and  it  is  too  great  even  for  the  end  of 
the  drokc,  and  much  too  great  for  the  beginning  of  it. 

But  if  the  machine  is  turned  by  a very  heavy  water- 
wheel,  this  will  aft  as  a regulator,  accumulating  in  it- 
fclf  the  fupcrduoui  force  during  the  too  favourable  pofi- 
tions  of  the  crank,  and  exerting  it  by  it*  vs/  tnja.x  during 
the  time  of  greated  effort.  A force  not  greatly  exceeding 
the  weight  of  thia  column  of  air  will  therefore  iufike. 

On  the  other  hand,  if  the  drength  of  the  blail  be  detetv 
mined,  which  it  ihe  general  dale  of  the  problem,,  thia- 

determine* 
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pr-rurratfe  determines  the  degree  of  condenfation  of  the  jut,  and  the 
Engine-.  |oa<j  on  fqua^g  ir>ch  of  the  piflon,  or  the  mean  force 
" * which  the  machine  mull  exert  on  it.  A table,  which 
will  be  given  presently,  determines  the  cubic  fret  of 
*■  common  air  expelled  in  a fccond,  corresponding  to  thl» 
load.  This  combined  with  the  proposed  dimenliona  of 
the  cylinder,  will  give  the  defeent  of  the  piflon  or  the 
length  of  the  ftroke. 

Thcfe  general  observation*  apply  to  all  forma  of  bel- 
low* ; and  without  a knowledge  of  them  no  perfon  can 
erctfl  a machine  for  working  them  without  total  uncer- 
tainty or  Servile  imitation.  In  order,  therefore,  that 
they  may  be  ufeful  to  Such  as  are  not  accuflomed  to  the 
management  of  even  thcfe  Simple  formulae,  we  infert 
the  following  (hurt  table  of  the  velocity  and  quantity  of 
ftir  discharged  from  a cylinder  whofe  piflon  is  loaded 
with  the  pounds  contained  in  tL:  firft  column  on  every 
Square  inch.  The  fetond  column  contains  the  velocity 
With  which  the  ntuUnfed  atr  ru  files  out  through  any 
J mall  hole  ; and  the  third  column  it  the  cubic  feet  dis- 
charged from  a hole  whofe  area  it  a fquare  inch  j co- 
lumn fourth  contain*  the  mean  velocity  of  air  of  the 
common  derfity  ; and  column  fifth  is  the  cubic  feet  of 
common  air  discharged  ; the  hath  column  is  the  height 
in  inches  at  which  the  force  of  the  blaft  would  fupport 
a column  of  water  if  a pipe  were  infeitcd  into  the 
fide  of  the  cylinder.  This  i*  an  extremely  proper  ad- 
dition to  fuch  machines,  (bowing  at  all  times  the  power 
of  the  machines,  and  teaching  ut  what  intentity  of 
"blad  is  employed  for  different  pUrpofes.  The  table  is 
compoted  from  the  fuppofition  that  the  ordinary  pref- 
fure  of  the  air  is  i y .pounds  on  a Square  inch.  This 
\ is  Somewhat  too  great,  and  therefore  the  velocities  are 
a little  too  fmall  * but  the  quantities  difeharged  will  be 
found  about  \ too  great  (without  affe^ling  the  veloci- 
ties) on  account  of  fhe  convergency  of  the  dream. 
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3.76 
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4.53 
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4.03 

7’5 

4.9* 

95 

4 
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774 
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44 

64a 

4.48 

822 

5.75 

132 

3 

666 

4.87 

888 

6,17 

*36 

Sr 

693 

4.8* 

950 

6,49 

150 

6 

7.. 

5>°8 

997 

8,y* 

>83 

This  table  extends  far  beyond  the  limits  of  ordinary 
ufe,  very  fow  bUd-furnaces  haring  a force  exceeding 
Co  inches  of  water. 

We  (hall  conclude  this  account  of  blowing  machines 
Phte  trith  a defeription  of  a fmall  011c  for  a blow-pipe.  Fig.  79. 

CCCCVII.  A BCD,  is  a vefTd  containing  water,  about  two  feet 
deep.  EFGH  is  the  air-box  of  the  blower  open  be- 
low, and  having  a pipe  ILK  rifmz  up  from  it  to  a con- 
venient height  ; an  arm  ON  which  grafps  this  pipe  car- 
ries the  lamp  N : the  blowpipe  I.M  comes  front  the 
top  of  the  upright  pipe.  PKQ^is  the  feeding  pipe 
reaching  near  to  the  bottom  of  the  veffe!. 

Water  being  poured  tot©  the  vefel  Wow,  and  i«  cover 


being  put  on,  which  fits  the  upright  pipe,  and  touches 
two  duds  u,  tr,  projecting  from  it,  blow  in  a quantity  ******* 
of  air  by  the  feeding  pipe  PQ^  this  expels  the  water  r * ™ 
from  the  air-box,  and  occaiions  a preflurc  which  pro- 
duces the  blaft  through  the  blow  pipe  M. 

In  n*  54.  of  this  article,  wc  mentioned  an  appli- 
cation which  lias  been  made  of  Hero’s  fountain,  at 
Chemnitz  in  Hungary,  for  raifmg  water  from  the  bot- 
tom of  a mine.  We  (hall  now  give  an  account  of  this 
very  ingenious  contrivance. 

In  fig.  80.  B reprefents  the  fource  of  water  elevated 
above  the  mouth  of  the  pit  1 36  feet.  From  this  there 
is  led  a pipe  BfCD  four  inches  diameter.  This  pipe 
enters  the  top  of  a copper  cylinder  be  det  81  feet  higa, 
five  feet  diameter,  and  two  indies  thick,  and  it  reaches 
>0  within  four  inches  of  the  bottom  ; it  has  a cock  at 
G.  This  cylinder  has  a cock  at  F,  and  a very  large 
one  at  E.  From  the  top  L c proceeds  a pipe  GHH' 
two  inchc*  in  diameter,  which  goes  down  the  pit  96 
fret,  and  is  inferred  into  the  top  of  another  brsft  cy* 
linder  fg  Ai,  which  is  6i  foci  high,  four  foet  diameter, 
and  two  inches  thick,  containing  83  cubic  feet,  which 
Is  very  nearly  one  half  of  the  capacity  of  the  other,  viz, 
of  170  cubic  feet.  There  is  another  pipe  NI  of  four 
inches  diameter,  which  rife*  from  within  four  inches  of 
the  bottom  of  This  lower  cylinder,  is  foldercd  into  hi 
top,  and  rifes  to  the  trough  NO,  which  carries  off  the 
water  from  the  mouth  of  the  pit.  This  lower  cylinder 
communicates  at  the  bottom  with  the  water  L which 
collctfs  in  the  drains  of  the  mine.  A large  cock  K 
ferves  to  admit  or  exclude  this  water ; another  cock  M, 
at  the  top  of  this  cylinder,  communicates  with  the  ex- 
ternal air. 

Now  fuppofe  the  cock  C (hut,  and  all  the  reft  open  j 
the  upper  cylinder  will  contain  air,  and  the  lower  cy 
linder  will  be  filled  with  water,  bccadfe  it  is  funk  So 
deep  that  its  top  is  below  the  ufual  furface  of  the  mine- 
waters.  Now  (hut  the  cocks  F,  E,  M*  K,  and  open 
the  cock  C.  The  water  of  the  fourcc  B muft  run  in 
by  the  orifice  D,  and  rife  in  the  upper  cylinder,  com- 
prefling  the  air  above  it  and  along  the  pipe  GHH'« 
and  thus  a&ing  on  the  furfacc  of  the  water  in  the  lower 
cylinder.  It  will  therefore  caufe  it  to  rife  gradually 
in  the  pipe  IN,  where  it  will  always  be  of  fuch  a height 
that  its  weight  balances  the  elafticity  of  the  compreiTcd 
air.  Suppose  no  iffue  given  to  the  air  from  the  upper 
cylinder,  it  would  be  compreffcd  into  th  of  its  bulk  by 
the  column  of  1 36  feet  high  j for  a column  of  34  feet 
nearly  balances  the  ordinary  elafticity  of  the  air.  There- 
fore, when  there  is  an  iffue  given  to  it  through  the 
pipe  GH  H',  it  will  drive  the  comprcflcd  air  along  this 
pipe,  and  it  will  expel  uratcr  from  the  lower  cylinder. 

When  the  upper  cylinder  is  full  of  water,  there  will  be 
34  cubic  feet  of  water  expelled  from  she  lower  cylinder. 

If  the  pipe  IN  had  been  more  than  136  feet  long, 
the  water  would  have  rifcti  1 36  feet,  being  then  in 
cqmlibrio  with  the  water  in  the  feeding  pipe  B/ CD 
(aswaefhown  innt>5X.),  by  the  intervention  of  the 
elaftic  air ; but  no  more  water  would  have  been  ex- 
pelled from  the  lower  cylinder  than  what  fills  this  pipe* 

But  the  pipe  being  only  96  feet  high,  the  water  wiH 
be  thrown  out  at  N with  a very  great  velocity.  If  it  were 
not  for  the  great  obftrufrions  which  water  and  air  muft 
meet  with  in  their  paffage  along  pipes,  it  would  iffue  at  N 
with  a velocity  of  more  than  50  feet  per  (Second.  It 

iffue* 
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fcneanmie  Mues  much  more  flowly,  and  at  lafl  the  upper  cylin- 
Krgiac*.  ^er  ^ (dll  0y  ^tcr,  and  the  water  woula  enter  the 

u pipe  GH  ami  enter  the  lower  cylinder,  and  * ithout 

dilplacing  the  air  in  it,  would  rife  through  the  dif* 
charging  pipe  IN,  and  run  off  to  wade.  To  pre- 
vent this  there  hangs  in  the  pipe  HG  a cork  ball  or 
double  cone,  by  a brafv  wire  which  is  guided  by  holes  in 
two  croft  pieces  in  the  pipe  HG.  When  the  upper 
cylinder  it  filled  with  water,  this  cork  plugs  up  ti  c 
orifice  G,  and  no  water  it  walled  j the  influx  at  D 
now  Hops.  But  the  lower  cylinder  contains  compref- 
£ed  air,  which  would  balance  water  in  a di/charging 
pipe  1 36  feet  high,  whereat  IN  is  only  96.  There- 
fore tl*  water  will  continue  to  flow  at  N till  the  jut 
has  fo  far  expanded  as  to  balance  only  96  feet  of  wa- 
ter, that  is,  till  it  occupies  ‘ of  its  ordi  nary  hulls,  that 
is,  d of  the  capacity  of  the  upper  cylinder,  or  42 1 cu- 
bic feet.  Therefore  42  V cubic  feet  will  be  expelled, 
and  the  efflux  at  N will  ceafe  j and  the  lower  cylinder 
it  about  , full  of  water.  When  the  attending  work- 
man obferves  this,  he  (huts  the  ox'k  C.  He  might  have 
done  this  before,  had  he  known  when  the  orifice  G was 
Hopped ; but  no  loft  enfues  from  the  delay.  At  the 
lame  time  the  attendant  opens  the  cock  E,  the  water 
•Huts  with  great  violence,  being  prefled  by  the  eon- 
denfed  air  from  the  lower  cylinder.  It  therefore  iffues 
with  the  fum  of  its  own  weight  and  of  this  compref- 
fion.  Thcfe  gradually  decrease  together,  by  the  efflux 
of  the  water  and  the  expanfion  of  the  air ; bat  this 
efflux  flop*  before  all  the  water  lias  flowed  out ; fur 
there  is  42!-  feet  of  the  lower  cylinder  occupied  by 
air*  The  quantity  of  water  remains,  therefore,  in  tlie 
upper  cylinder  nearly  : the  workman  knows  this,  be- 
caufc  the  dife  barged  water  is  received  firft  of  all  into 
a vtfi'el  containing  y of  the  capacity  of  the  upper  cylin- 
der. Wherever  this  is  filled,  the  attendant  opens  the 
40ck  K by  a long  rod  which  goes  down  the  (loft ; this 
allow.,  the  water  of  the  mine  to  fill  the  lower  cylinder, 
shows  the  air  to  get  into  the  upper  cylinder,  aud  this 
allows  the  rtmaioieg  water  to  run  out  of  it. 

And  thus  every  thing  is  brought  into  its  nrfi  condi- 
tion ; ar.d  when  the  attendant  ices  no  more  water  come 
out  at  E,  be  /huts  the  cock*  E and  M.and  opens  the  cock 
C,  and  tlie  operation  it  repeated. 

There  it  a vv  ry  furprifing  appearance  In  the  working 
of  this  engine.  When  the  efflux  at  N hat  Hopped,  if 
the  cock  F be  opened,  the  water  and  air  rulh  out  toge- 
ther with  prodigitui  violence,  and  the  drops  of  water 
arc  changed  into  hail  or  lumps  of  ice.  It  is  a fight 
ufualiy  (frown  to  /trangrrs,  who  4r c defined  to  bold  their 
hats  to  receive  the  blafl  of  air : the  ice  cotr.es  out  with 
luch  violence  as  fmptcntly  to  pierce  the  hat  like  a piftol 
bullet.  This  rapid  congelation  is  a remarkable  inftance 
«f  the  general  fail,  that  air  by  fud  daily  expanding,  ge- 
■f rales  cold,  its  capacity  for  heat  being  increased.  Thus 
the  peafaut  oook  his  broth  by  blowing  over  the  fpoon, 
even  from  warm  lungs:  a ffrearn  of  air  from  a pipe  h al- 
ways cooling. 

The  above  account  of  the  procedure  in  working  this 
engine  (hows  that  the  efflux  both  at  N and  E becomes 
▼ay  How  near  the  end.  It  is  found  convenient  therefore 
not  to  wait  for  the  complete  difeharges,  but  to  turn  the 
cocks  when  about  30  cubic  feet  of  water  have  been  dif-* 
charged  at  N ; more  work  is  done  in  this  way.  A gen- 
tleman of  great  accuracy  and  knowledge  of  thcfcfubje&s. 
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took  the  trouble,  at  ourdefire,  of  noticing  particularly  Pceumauc 
the  performance  of  the  machine.  He  oblcrvcd  that  gngtpc>*|> 
each  flrokc,  as  it  may  be  called,  took  up  about  three  mi-  _ * 
nutes  and  ■*  ; and  that  3 2 cubic  feet  of  water  were  dif- 
chargcd  at  N,  and  66  were  expended  at  E.  The  expence 
therefore  is  66  feet  of  water  filling  136  feet,  and  the 
perfotraaiKC  is  32  raifed  96,  and  they  are  in  the  propor- 
tion of  66X136  to  32X96,  or  of  1 to  0,3422,  or  nearly 
as  3 to  I.  This  is  fuperior  to  the  performance  of  the 
tnoft  pcrfcfl  underfhot  mill,  even  when  all  friction  and 
irregular  obftruCtlon*  are  neglected  ; and  is  not  much  in- 
ferior to  any  ©verfbot  pump-mill  that  has  yet  been  erect- 
ed. When  we  reflect  on  the  great  obitru&ions  which 
water  meets  with  in  its  pafiiige  through  long  pipes,  we 
mav  be  afl'uretl  that,  by  doubling  the  fixe  of  the  feeder 
and  difeharger,  the  performance  of  the  machine  will  be 
greatly  improved;  u do  not  hefitate  to  fay,  that  it  would- 
be  incrcafcd  \t  it  is  true  that  it  will  expend  more  water* 
but  this  will  not  be  nearly  in  the  fame  proportion ; far 
moil  of  the  deficiency  of  the  machine  antes  from  the 
necdlcCs  velocity  of  the  firil  efflux  at  N.  The  diichar- 
gfag  pipe  ought  to  be  1 to  feet  high,  and  not  give  fenfi* 
bly  let's  water. 

Then  it  mud  be  conflderrd  how*  inferior  in  original 
c x pence  this  fimple  machine  mud  be  to  a mill  of  any 
kind  which  would  raife  10  cubic  feet  96  feet  high  in  *- 
minute,  and  how  fmall  the  repairs  on  it  need  be,  when 
compared  with  a miO- 

And,  hilly,  let  it  be  noticed,  that  fuch  a machine  cars 
be  ufed  where  no  mill  whatever  cun  be  put  in  motion. 

A fmall  Area  a*  of  water,  which  would  not  move  nay  kind 
of  wheel,  will  here  ntiie  { of  its  own  quantity  to  the 
fame  height ; working  as  fail-  as  it  is  fupplicdo 

For  all  thcfe  reafons,  wc  think  that  the  Hungarian 
machine  eminently  deferves  the  attention  of  mathemati- 
cians and  engineers,  to.  bring  it  to  its  utmoil  perfection,  - 
and  into  genet  al  ufe.  There  are  filuations  where  thkl 
kind  of  machine  may  be  very  ufcfuh  Thus,  where  the 
tide  riles  1 7 feet,  it  may  be  ufed  for  comprcfling  air  to 
y of  iti  bulk ; and  a pipe  leading  from  a very  large  veffd 
inverted  in  it,  may  be  ufed  for  railing  the  water  from 
a vcffrl  of  -J.  of  its  capacity  17  feet  high;  or  if  th» 
ydfel  has  only  TV  of  the  capacity  of  the  large  one  fet- 
in  the  tide- way,  two  pipes  may  be  led  from  it ; one 
into  the  fmall  feflel,  and  the  other  into  ao  equal  vcilcl 
16  feet  higher,  which  receives  the  water  from  the 
firft.  Thus  tV  of  waser  may  be  railed  34  feet,  and 
a fmallcr  quantity  to  a (ITU  greater  height}  and  this  with 
a lead  of  power  that  can  hardly  bompplkd  in  any  other 
way.  Machines  of  this  kind  are  deferihed  by  ScboUus, 

Sturmius  Leupold,  and  other  old  writers ; and  they 
(hould  not  be  forgotten,  becauie  opportuaitiea  may  c far 
of  making  them  highly  ufcful.  A gentleman’s  houfc  in 
the  country'  may  thus  be  fupplied  with  water  by  a ma- 
chine tiiat  will  cofl  little,  aud  hardly  go  out  of  repair. 

The  laft  pncurantical  engine  which  we  (hall  fpcak  of 
at  prefent  is  the  common  fanners,  ufed  for  winnowing 
grain,  and  for  drawing  air  out  of  a room : aod  we  have 
but  few  obfcrv3 lions  to  make  on  them. 

The  wings  of  the  f annas  arc  indofird  in  a cylinder 
or  drum,  whole  circular  fidcs  have  a large  opening  BDE 
(fig.  Hi.)  round  the  centre,  to  admit  the  air.  By  turning  ***** 
the  wings  rapidly  round,  tlie  air  is  hurried  round  along  CCCCVII* 
with  them,  and  thus  acquires  a centrifugal  tendency,  by 
which  it  preffes  flxongly  oh  the  outer  rim  of  the  drum  t 
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Vn,  na*»f  ||  ptn'iiully  drt>tW  from  the  ircfa  ns  at  KI,  nnd 
, *•  :l_‘  * terminated  in  a trunk  1HGF,  which  goes  off  in  h tan* 

’ gemial  direction  j the  uir  therefore  is  driven  along  this 
paffagt*. 

If  the  wings  weredifpofed  in  plane*  parting  through 
the  axis  C,  the  comprvffion  of  the  air  by  their  anterior 
fiirfaec  would  give  it  fome  tend  -ncy  to  efcape  in  every 
direction,  and  would  obftruft  in  fome  degree  the  arrival 
of  mote  air  through  the  fidr-holcs.  They  are  therefore 
reclined  a little  backward,  as  rrprcftnted  in  the  figure. 
It  may  be  fhown  that  their  belt  form  would  be  that  of  a 
hyperbolic  fpiral  ab  r;but  the  ftraight  form  approaches 
Efficiently  near  to  the  muft  perfect  (hape. 

Much  labour  is  loft,  however,  in  carrying  the  air 
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round  thole  parti  of  the  -rum  where  it  etnnet  efcapr.  prn<rv;; 
The  fanner*  would  cither  draw  or  difeharge  ahnoft 
twice  ««  much  air  if  an  opening  were  made  all  round  ” ’ ^ 
one  lide.  This  could  be  gradually  contra&cd  (where 
required  for  winnowing)  by  a furrounding  cone,  and 
thus  dirrded  aglinft  the  falling  grain : this  has  been 
verified  by  a&ual  trial.  When  tiled  for  drawing  air  out 
of  a room  for  ventilation,  it  would  be  much  better  to 
remove  the  outer  fide  of  tlic  drum  entirely,  and  let  the 
air  fly  freely  off  on  all  (ides  ; but  the  flat  fide*  are  ne* 
oeffary,  in  oidcr  to  prevent  the  air  from  arriving  at  the 
fanners  any  other  way  but  through  the  central  holes, 
to  which  trunks  flietdd  be  fitted  leading  to  the  apart- 
ment which  is  to  be  ventilated. 
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Pmumt  PNEUMATOSIS.  Sre  Medicine,  n*  336. 

PNEUMONIA.  Set  Medicine,  n°  183. 

Poencke  PNEUMONICS,  in  pharmacy,  medicines  proper  in 
> difaafes  of  the  lungs,  in  which  refpiration  is  affected. 

PO,  a large  and  celebrated  river  of  Italy,  which  has 
ks  fource  at  mount  Vifs  in  Piedmont,  and  on  the  con- 
fines of  Dauphiny.  It  runs  through  Piedmont,  Mont- 
faxrat,  the  Milanefe,  and  duchy  of  Mantua  j from  thence 
k runs  to  the  borders  of  the  Parmezan,  and  a part  of 
the  Modenefe ; and  having  entered  tlie  Ferarcfe,  it  be- 
gins to  divide  at  picheruolo,  and  proceeds  to  difeharge 
Atfelf  into  the  Gulf  of  Venice  by  lour  principal  mouths. 
As  it  partes  along,  it  receives  fcvcral  river|,  and  often 
Overflows  its  batiks,  doing  a great  deal  of  mifehief : the 
rcafon  of  which  is,  tliat  mod  of  thofe  rivers  defeend 
from  the  Alps,  and  are  increafed  by  the  melting  of 
the  fnow. 

POA,  meadow-crass:  A • genus  of  the  digynia 
order,  belonging  to  the  pentandna  clafs  of  plants ; and 
in  the  natural  method  ranking  under  the  fourth  order, 
Gramma.  The  calyx  is  bivalved  and  multiflorous  ; the 
fptcola  or  partial  fpike  is  ovate,  with  the  valvules  fca- 
nous  and  a little  (harp,  or  thin  on  the  margin.  There 
are  30  fpecics  j mod  of  them  grades,  and  very  agreeable 
food  for  cattle  ; for  one  fpecics,  which  grows  in  marches, 
the  cattle  will  frequently  go  fo  deep  as  to  endanger  thrir 
lives.  This  is  called  the  aquatic  a,  or  tuatrr  rtrd^raft. 
It  is  the  larged  of  the  Britidi  grades,  growing  to  the 
height  of  five  or  fix  feet.  The  leaves  are  fmooth,  and 
half  an  inch  wide  or  more.  The  panicle  is  eight  or 
ten  inches  long,  greatly  branched,  and  decked  with  nu- 
merous fpicula  : theft  are  of  a reddifli  brown  colour  in- 
termixed with  green,  of  a compreffed  lanceolate  form, 
imbricated  with  about  fix  flowers  for  the  mod  part,  but 
varying  from  five  to  ten. 

POCHETTl.  Sec  Barbatellt. 

POCOCKE  (DrEdwaril),  one  of  the  mod  learned 
men  in  the  oriental  tongues  in  Europe,  was  the  elded 
fon  of  the  Rev.  Edward  Pococke  ; and  was  bom  at 
Oxford  in  1604,  where  he  was  alio  bird.  In  1628 
he  was  admitted  probationer-fallow  of  his  college,  and 
about  the  fame  time  liad  prepared  an  edition  of  the 
Second  Epiftle  of  St  Peter,  the  Second  and  Third  of 
St  John,  and  that  of  St  Jude,  in  Syriac  and  Greek, 
with  a Latin  Tranflation  and  Notes.  In  1629  he  was 
ordained  pried,  and  appointed  chaplain  to  the  Englilh 
merchants  at  Aleppo,  where  he  continued  five  or  fix 
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years ; in  which  time  he  diftingtiiflied  himfelf  by  his 
fortitude  and  zeal  while  the  plague  raged  there.  At  P'd*'* 
length  returning  to  England,  he  wa*  in  1636  appointed  ~ ,mtl 
reader  of  the  Arabic  lectures  founded  by  archbiftiop 
Laud.  Three  years  after  he  Wi.it  to  Conflantinoplc, 
where  he  profecuted  hi*  (ladies  ot  t1  r eaftem  tongues, 
and  procured  many  valuable  manuscripts.  After  near 
four  years  flay  in  that  city,  he  embarked  in  1640  ; and 
taking  Paris  in  his  way,  vifited  Gabriel  Sionita  the  fa- 
mous Maronitc,  and  Hugo  Grotius.  In  1643  he  wa* 
pr  r -ted  to  the  rectory  of  ChiMrey  in  Berks  ; and 
a.  Mt  three  years  after  married  the  daughtc  jf  Thomas 
Burdctt,  Efq.  About  the  middle  nf  1647  he  obtained 
the  refill  .ion  of  the  fidary  of  his  A;  ’bic  failure,  which 
had  been  detained  from  him.  about  three  years.  In 
1648  king  Charles  I.  who  was  then  priloncr  in  the 
ifle  of  Wight,  nominated  Mr  Pococke  to  the  profdTar- 
(hip  of  Hebrew,  and  the  canonry  of  Chrift-churcb  an* 
noted  to  it } but  in  1650  he  was  cje&ed  from  his  o 
nonry  for  refilling  to  take  the  engagement,  and  foon 
after  a vote  parted  for  depriving  him  of  bis  Hebrew  and 
Arabic  lectures  { but  fcvcTal  governors  of  houfm, 
prefenting  a petition  in  his  favour,  he  was  {offered  to 
enjoy  both  theft  places.  He  had  fome  years  btfort 
published  his  Seamen  HiJlctUt  dr  ahum ; and  now  ap- 
peared his  Porta  Mofin  and  foon  after  the  Englilh  Po- 
lyglot edition  of  the  Bible,  to  which  he  had  largely 
contributed,  and  alio  Eutychius's  Annals,  with  a Latin 
vqjion.  At  the  Restoration,  he  was  reftored  to  the 
canonry  of  Chrift-church,  and  alfo  received  the  degree 
of  doctor  of  divinity.  He  then  published  his  Arabic 
verfion  of  Grotius’s  Trcatife  of  the  Truth  of  the  Chrif-' 
tian  Religion } and  an  Arabic  poem  intitlcd  I.flmt  Uu'l 
djam , with  a Latin  tranflation  and  notes.  Soon  after 
he  publifhed  Gregory  Abul  PharXjius'g  Hifioria  DynuJL 
harum.  In  1674  he  pubii(hcd  an  Arabic  verfion  of  the 
chief  parts  of  the  Liturgy  of  the  Church  of  England} 
and  a few  years  after  his  Commentary  on  the  Prophecies 
of  Micah,  Malachi,  Hofca,  and  JqcL  • This  great  man 
died  in  1691,  after  having  been  for  many  ycart  con- 
feffrdly  the  firfl  perfon  in  Europe  for  eaftem  learning  j 
and  was  no  lefs  worthy  of  admiration  for  his  uncommon 
modefty  and  humility,  and  all  the  virtues  that  can  adorn 
a Chriftian.  His  theological  works  were  repubbfbed  at 
London  in  1 740,  in  two  volumes  in  folio. 

PODAGRA,  or  the  Gout.  See  Medicine* 
ft°  *11. 
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Pedinnw  rODALlRIUS,  fon  t>f  JECrulapius  and  Epione, 
H was  one  of  the  pupils  of  the  Centaur  Chiron,  under  whom 
i m*de  himfclf  tuch  a matter  of  medicine,  that  during 
the  Trojan  war  the  Greeks  invited  him  to  their  camp  to 
Jlop  a peitilracc  which  had  baffled  the  (kill  of  all  their 
phyficians.  Some  fuppofie,  however,  that  he  went  to 
the  Trojan  war,  not  in  the  capacity  of  a phyfician  in  the 
. Grecian  army,  but  as  a warrior,  attended  by  his  brother 
Mnchaon,  in  30  fhips,  with  foldiers  from  (Echalia, 
Ithomc,  and  Trica.  At  his  return  Podalirius  was  (hip- 
wrecked  on  the  coatt  of  Caria,  where  he  cured  of  the 
falling  ficknefs  a daughter  of  the  king  of  the  place.  He 
fixed  his  habitation  there ; and  built  two  towns,  on*  of 
which  he  called  Syma , after  his  wife.  The  Carians, 
on  his  death,  built  him  a temple,  and  paid  him  divine 
honours. 

PODEX,  in  anatomy,  the  fame  wills  Anus. 

PODGRAJE.  Sec  Asisia. 

PODOLIA,  a province  qf  Poland,  bounded  on  the 
*att  by  Volhinia  and  the  river  Ukrain  ; on  the  north  and 
north-eatt,  by  Budfiac  Tartary ; on  the  fouth-eaft,  by 
the  river  NicAcr,  which  feparatca  it  from  Bettarahia  and 
Moldavia  in  European  Turkey  on  the  fouth-weft  ; and 
by  the  province  ot  Red  Ruilia  on  the  north- well.  It 
is  ufualiy  divided  into  the  Upper  and  Lower.  In  the 
Upper,  which  is  the  weftem  part,  the  chief  town  is 
Kaaiieck,  the  capital  of  Podolia,  and  of  a palatinate, 
la  the  Lower,  or  caftero  part  of  Podolia,  the  chief  town 
is  Bracklaw,  the  capital  of  a palatinate. 

PODOPHYLLUM,' in  botany  : A genus  of  the 
monogyiria  order,  belonging  to  the  poly  mdria  clafs  of 
plants ; and  in  the  natural  method  ranking  under  the 
27th  order,  Rh**J*.  The  corolla  has  nine  petals;  the 
calyx  triphyllous ; the  berry  uuilucular,  crowned  with 
the  ftigtna. 

PODURA,  or  sfring  tail,  in  zoology,  a genua 
of  infects  of  the  order  of  aptera.  Linn.  Sjfi.  Nut* 
p.  1013.  They  have  fix  feet  formed  for  running ; two 
eyes  compofed  of  eight  facets  : a tail  forked,  bent  under 
the  body,  elattir,  and  afting  like  a fpring  ; the  ant  come 
are  long  and  fetaceous.  M This  genus  is  diftinguiihed 
{.iys  llarlmt ) into  feverat  fpecics.  Some  inhabit  fliH  wa- 
ters, leaping  and  walking  with  eafe  on  the  furface  of  that 
element.  They  aflvmble  in  troops  in  the  morning,  on  the 
banks  of  pools,  filh-ponds  and  rclervoirs;  others  arc  found 
in  damp  places  under  leaves,  bark,  and  ftoncs ; others 
Among  heaps  of  rotten  wood,  mufhrooms,  and  in  melon- 
beds.  In  Lapland,  they  are  fevn  running  upon  the  fnow, 
but  when  it  begins  to  melt  they  pcrifti.  The  podura,  by 
its  elallicity,  elude*  the  eager  gnrfp  of  the  natural  ill.  Its 
hard  forty  tail  is  a kind  of  fpring,  by  means  of  which 
the  body  of  the  animal  is  thrown  up  into  the  air.”  The 
podura  viUofa  is  one  of  the  lajgcil  fpccics  found  in  Bri- 
tain, afid  appears  to  be  of  a brown  footy  colour,  though 
it  is  really  of  a yellow  brown,  interfperfed  throughout 
with  black-coloured  fpots  and  ttrrak*.  The  head  and 
thorax  are  hairy,  and  ftiek  to  the  fingers  when  touched: 
the  abdomen  in  fmooth  : the  anterm*,  confiding  of  four  • 
Articulations,  arc  as  long  sw  two-thirds  of  the*body.  It 
is  commonly  found  under  (lones. 

- POE- mao,  in  ornithology,  is  an  inhabitant  of  fume 
•f  the  South  Sea  iflond*,  where  it  is  held  in  great  efteem 
' and  veneration  by  the  natives.  It  goes  by  the  name  of 
bogo  in  New  Zealand  ; but  it  is  better  known  by  that  of 
jwc-lird.  It  is  feme  what  lefs  than  our  blackbird.  The 
Vol.  XV.  Tart  L 
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feathers  arc  of  a fine  nvi/ariae  blue,  except  thofe  of  its  Tstcila 
neck,  which  arc  of  a moll  beautiful  Giver  grey,  and  two 
cr  three  Hunt  white  ones  which  are  on  the  pinioivjomt  _ 
of  the  wing.  Under  its  throat  hang  two  little  tufts  of 
Curled  (how. white  feathers,  called  its poies  (the  Otahcitiaa 
word  for  ear-rings) ; which  occafioned  the  name  of  por. 
bird  being  given  to  it.  « It  is  remarkable  for  the  fweet- 
nefs  of  its  note,  as  well  as  the  beauty  of  its  plumage. 

Its  flelh  is  ailb  delicate  food. 

PCECILE  wa*  a famous  pottico  at  Athens,  which 
received  its  name  from  the  variety  ( ) of  paintings 

which  it  contained.  Zeno  kept  his  fchool  there  ; and 
there  alfo  die  ttoics  received  their  lettbns,  whence  their 
name,  a r*mt  a porch.  The  Pcecile  was  adorned,  among 
many  others,  with  a picture  of  the  fiege  and  facking  of 
Troy,  the  battle  of  Thefeus  again  it  the  Amazons,  and 
the  fight  between  the  I^accdxmonians  and  Athenians  at 
CEuoc  in  Argolis.  The  only  reward  which  Miltiades 
obtained  after  the  battle  of  Marathon  was  to  have  his 
picture  drawn  more  confpicuou*  than  that  of  the  rett  of 
the  officer*  that  fought  with  him,  in  the  representation 
which  was  made  of  the  engagement,  and  which  was  hung 
up  in  the  Ptxcile  in  commemoration  of  that  Celebrated 
vi&ory. 

POEM,  a poetici!  compofitcon.  See  Poktry. 

POESTUM,  or  Posidonia,  an  ancient  city  of 
Grecia  Magas,  now’  part  of  the  kingdom  of  Naples. 

It  was  founded  by  one  of  thofe  colonies  from  Greece 
which  in  the  early  ages  ettahlithed  them  (elves  in  Italy  ; 
and  it  flourished  before  the  foundation  of  Rome  itfeIC 
It  was  deftruyed  by  the  Goths  on  the  decline  of  the 
Roman  empire,  who  ia  their  barbarous  zeal  for  the 
Chriftian  religion  overturned  every  place  of  Pagan  wur- 
(hip  which  was  expo  fed  to  their  ravages.  Since  tliat 
time  it  has  been  in  ruins ; aruj  thefc  ruins  were  unknown 
till  they  were  difeovered  in  the  following  manner  : “ In 
the  year  1 75  j (fays  the  author  of  the  JnHquitiet,  Hij • 
toryy  and  Vtrtoi  of  Porfium )t  an  apprentice  to  a painter 
at  Naples,  who  was  en  a vilit  to  htt  friends  at  Capnrcio, 
by  accident  took  a walk  to  the  mountain*  which  fur* 
round  the  territory  of  Poeftam.  The  only  habitation 
he  perceived  was  tlir  cottage  of  a farmer,  who  cultivated 
the  beft  part  of  the  ground,  and  referred  the  rett  for 
pit!  lure.  The  mins  of  the  ancient  city  made  a part  of 
this  view,  and  particularly  ttruck  the  eyes  of  the  young 
painter ; who,  approaching  nearer,  fatv  with  attonilh- 
ment  walls,  towers,  gates,  and  temples.  Upon  his  re- 
turn to  Capaccio,  he  confuted  the  neighbouring  people 
about  the  origin  of  thefe  monuments  of  antiquity.  He 
could  only  learn,  that  this  part  of  the  country  had  been 
uncultivated  and  abandoned  during  their  memory  ; that 
about  ten  years  before,  the  farmer,  Whi/c  habitation  he 
had  noticed,  eftablifhed  himfclf  there  ; and  that  having 
dug  in  many  places  and  fcarcbcd  among  the  ruins  that 
lay  round  him,  he  had  found  trcafurcs  ftifficicnt  to  enable 
him  to  puruhafe  the  whole.  At  the  painter’s  return  ’ 
to  Naples,  he  informed  his  matter  of  thefe  particulars, 
whofc  curiofity  was  fo  greatly  excited  by  the  deferiptinn, 
that  lie  took  a journey  to  the  place,  and  made  dmvvings 
of  the  principal  views.  Tlici’c  were  fhown  to  the  king 
of  Naples,  who  ordered  the  ruins  to  be  cleared,  ?jitl 
Poe !lum  nrofe  from  the  obfeurity  in  which  it  had  re- 
mained for  upwards  of  700  years,  as  little  known  to  tlie 
neighbour!:' s inhabitants  as  to  travellers.” 

Our  author  gives  the  following  description  of  it  in 
Y its 
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Pot  tom.  its  prefent  ftate.  It  is,  fays  he,  of  an  oblong  figure, 

about  two  milts  and  a half  in  circumference*  It  has 

four  gates,  which  arc  eppofite  to  each  other.  On  the 
kty -llone  of  the  arch  of  the  north  gate,  o»»  the  out  fide, 
is  the  figure  of  Neptune  in  hallo  relievo,  and  within  a 
hippocampus.  The  walls  which  Hill  remain  are  com- 
puted of  very  large  cubical  i l ones,  and  arc  extremely 
thick,  in  fomc  parts  1 8 feet*.  That  the  walls  have  re- 
mained unto  this  time  is  owing  to  the  very  Cxad  maimer 
in  which  the  Hones  arc  fitted  to  one  another  (a  circum- 
ft«.nee  obferved  univcrfally  in  the  mafonry  of  the  an- 
cients), and  pc  1 haps  in  foene  meafurc  to  a ftabdieil 
concretion  which  has  grown  over  them.  On  the  walla 
here  and  there  are  placed  towers  of  different  heights  \ 
thofc  near  the  gates;  being  much  higher  and  larger  than 
the  other#,  and  evidently  of  modern  workinanihip.  He 
obferves,  that,  from  it*  fituation  among  marihes,  bitu- 
minous and  fulphurcous  fprings  Podium  mull  have  been 
unwholefome  ; a circumftancc  mentioned  by  Strabo, 
JMorbojam  earn  facit  Jluvhu  in  faludet  citjfufui.  In  fuch 
a fituation  the  water  mull  have  been  bad.  Hence  the 
inhabitants  were  obliged  to  convey  that  necrflhry  of  life 
from  purer  fpringa  by  meaus  of  aqueducts,  of  which 
many  veftiges  Hill  remain. 

The  principal  monuments  of  antiquity  are  a theatre, 
an  amphitheatre,  and  three  temples.  The  theatre  and 
amphitheatre  are  much  ruined.  The  firft  temple  is 
hexaffyloe,  and  amphiproftylos.  At  one  end,  the  pi- 
Laffers  and  tw  o columns  which  divided  the  cclla  from  the 
pronacus  are  Hill  remaining.  Within  the  cella  arc  two  rows 
of  fmaller  columns,  with  an  architrave,  which  fupport 
the  fecund  order.  This  temple  our  author  takes  to  be 
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AMIDST  thofc  thick  clouds  which  envelope  the 
firft  ages  of  the  world,  rcafon  and  hiftory  throw* 
fomc  lights  on  the  origin  and  primitive  employment  of 
this  divine  art.  Rcafon  fuggelU,  that  before  the  inven- 
tion of  letters,  all  the  people  of  the  earth  had  no  other 
t method!  of  tranfmitting  to  their  defendants  the  prin- 

Oripui  ciples  of  their  worfhip,  their  religious  ceremonies,  their 

9! poetry,  laws,  and  the  renowned  actions  of  their  fages  and  heroes, 
than  by  poetry  ; which  included  all  thefe  objc&s  in  a 
kind  of  hymns  that  fathers  fung  to  their  children,  in 
order  to  engrave  them  with  indelible  ffrokes  in  their 
hearts.  Hiftory  not  only  informs  us,  that  Mofes  and 
Miriam,  the  firft.  authors  that  are  known  to  mankind, 
fung,  on  the  borders  of  the  Red  Sea,  a fong  of  divine 
praiie,tocelcbratc  thcdrlivcrancc  which  the  Almighty  had 
vouchfafed  to  the  people  of  Ifrael,  by  opening  a pottage 
to  them  through  the  waters  ; but  it  has  alfo  tranfmilted 
to  us  tlic  fong  itfelf,  which  is  at  once  the  moft  ancient 
monument  and  a mafteT-picce  of  poetic  compofition. 

The  Greeks,  a people  the  moff  ingenious,  the  moft 
animated,  and  in  every  feufe  the  moft  accomplifhed,  that 
the  world  ever  produced — ft  rove  to  ravifh  from  the  He- 
brews the  precious  gift  of  poetry,  which  was  touchfafed 
them  by  the  Supreme  Author  of  all  nature,  that  they 
/night  aferibe  it  to  their  fialfe  deities.  According  to 
their  ingenious  fi£lion%  Apollo  became  the  god  of  poe- 
try, ana  dwelt  on  the  hills  of  Phocis,  Parnaffus,  and 
Helicon,  whofe  feet  were  waihed  by  the  waters  of  Hyp- 
pocrcnc)  of  which  each  mortal  that  ever  drank  was 


of  that  kind  caUed*by  Vitruvius  hyphtihras,  and  ftipportt  Possum, 
his  opinion  by  a quotation  from  that  author.  The  fc-  p<Kt* 
corn!  temple  is  alfo  amphiproftylos : it  has  nine  columns  - * * 

in  front  and  t8  in  flunk,  and  feems  to  be  of  that  kind 
called  by  Vitruvius  pfti)dotlipterr,$,  'Hie  third  is  likewife 
amphipt  oftrlo*.  It  has  fix  columns  in  front  and  1 3 in 
flank.  Vitruvius  calls  this  kind  of  temple  peripurot . 

“ The  columns  of  thefe  temples  (fays  our  author)  are 
of  that  kind  ot  Doric  order  which  we  find  employed  iit 
works  of  the  grtateft  antiquity.  They  are  hardly  five 
diameters  in  height.  They  are  without  bales,  which 
alfo  has  been  urged  as  a proof  of  their  antiquity  ; but 
we  do  not  find  that  the  ancients  cverufcd  bafts  to  this 
order,  at  lraft  till  very  late.  Vitruvius  makes  no  men- 
tion of  bales  for  this  order : and  the  only  inikincc  we 
have  of  it  is  in  the  firft  order  of  the  coliftrum  at  Rome,, 
which  was  built  by  Vcfpafian.  The  pillars  of  thefe 
temples  are  fluted  with  very  fhallow  fluting*  in  the  man- 
ner deferibed  by  Vitruvius.  The  columns  dimmifh  from 
the  bottom,  which  was  the  moft  ancient  method  almoft 
univcrfally  in  all  the  orders.  The  columns  Have  ail ra gals 
of  a very  fingular  form  ; which  (hows  the  error  of  thofc 
who  imagine  that  this  member  was  firft  invented  with 
the  Ionic  order,  to  which  the  Greeks  gave  an  ailragal, 
and  that  the  Romans  were  the  firft  who  applied  it  to 
the  Doric.  The  echinus  of  the  capitol  is  of  the  fame 
form  with  that  of  the  temple  of  Corinth  deferibed  by 
Le  Roy.”  See  Swinburne’ t Travels  in  the  Two  Sir  dies, 
vol.  ii.  p.  131—140. 

POET,  the  author  of  a poem.  See  the  article 
Poetry. 

Provencal  Ports.  Sec  Troubadours. 
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feized  with  a facred  delirium.  The  immortal  fwana 
floated  on  its  waves.  Apollo  was  accompanied  by  the 
Mufes — thofc  nine  learned  fillers— the  daughters  of 
Memory:  and  he  was  conftantly  attended  by  the  Graces* 
Pegafus,  his  winged  courier,  tranfported  him  with  a ra- 
pid flight  into  all  the  regions  of  the  univerfe.  Happy 
emblems  ! by  which  we  at  this  day  cmbcllilh  our  poe- 
try, as  no  one  lias  ever  yet  been  able  to  invent  more 
brilliant  imagCH. 

The  literary,  annals  of  all  nations  afford  veftiges  of 
poetry  from  the  remuteft  ages.  They  are  found  among 
the  moft  lavage  of  the  ancient  barbarians,  and  the  mott 
dcfolatc  of  all  the  Americans.  Nature  afterts  her  rights 
in  every  country  and  every  age.  Tacitus  mentions 
the  veries  and  the  hymus  of  the  Germans,  at  the  tuna 
when  that  rough  people  yet  inhabited  the  woods,  and 
while  their  manners  were  ftill  lavage.  The  firft  inha- 
bitants of  Rumua,  and  the  other  northern  countries, 
thole  of  Gaul,  Albion,  Iberia,  Aufonia,  and  other  na- 
tions of  Europe,  had  their  poetry,  as  well  as  the  an- 
cient people  of  Afia,  and  of  the  known  borders  of  A- 
frica.  But  the  fimple  productions  of  nature  have  con- 
ftantly fomething  unformed,  rough,  and  favage.  The 
Divine  Wifdom  appears  to  have  placed  the  ingenious  and 
pohftu'd  part  of  mankind  on  the  earth,  in  order  to  refine 
that  which  comes  from  her  bofom  rude  and  imperfeft  : 
and  thus  art  has  polifhcd  poetry,  which  iffued  quite  naked 
and  lavage  from  the  braius  of  the  firft  of  mankind. 

But  what  is  Poetry  ? It  would  be  to  abridge  the 
6 limits 
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s limit!  of  the  poetic  empire,  to  contraA  the  fphere  of 
m thio  divine  art,  ihould  we  fey,  in  imitation  of  all  the 
<#  poetry.  |j^]ooarJe*  amd  other  treatifes  on  verification,  That 
pottry  u the  art  of  making  verfet,  of  lines  or  periods  that 
are  in  rhyme  or  metre.  This  is  rather  a grammatical 
explanation  of  the  word,  tlian  a real  definition  of  the 
thing,  and  it  would  be  to  degrade  poetry  thus  to  de- 
fine it.  The  father  of  criticilm  has  denominated  poe- 
try an  imitative  art : but  this,  though 

jull  in  itfelf,  is  too  general  for  a definition,  as  it  doct 
not  diferiminate  poetry  from  other  arts  which  depend 
equally  on  imitation.  The  juftcil  definition  teems  to 
be  that  given  by  Baron  Bielfield  *,  7 “hat  poetry  u the 
^Unix^E^fwd  *rt  t*PreJfinX  our  Noughts  by JiSion . In  faft,  it  is  af- 
ter tin's  manner  (if  we  reflect  with  attention)  that  all 
the  metaphors  and  allegories,  all  the  various  kinds  of 
fiction,  form  the  firfl  materials  of  a poetic  edifice : it 
is  thus  that  all  images,  all  comparifons,  allufion?,  and 
figures,  efpecially  thofe  which  perfonify  moral  fubje&s, 
as  virtues  and  vices,  concur  to  the  decorating  of  fuch  a 
flru6ture.  A work,  therefore,  that  is  filled  with  in- 
vention, that  inceffantly  prefents  images  which  render 
the  reader  attentive  and  affected,  where  the  author 
give3  intcrcfting  ftntiments  to  every  thing  (hat  he  makes 
{peak,  and  where  he  makes  fpcak  by  fenliblc  figures 
all  thofe  objects  which  would  aifedt  the  mind  but  weak- 
ly when  clothed  in  a fimplc  profaic  ftyle,  fuch  a work 
is  a poem.  While  that,  though  it  be  in  verfe,  which 
is  of  a dida&ic,  dogmatic,  or  moral  nature,  and  where 
the  obje£U  are  prefented  in  a manner  quite  fimple,  with- 
out fiction,  without  images  or  ornaments,  cannot  be 
called  poetry,  but  merely  a work  in  verfe ; for  the  art 
of  reducing  thoughts  maxims,  and  periods,  into  rhyme 
. or  metre,  is  very  different  from  the  art  of  poetry. 

An  ingenious  fable,  a livdy  and  interelling  romance, 
. a comedy,  the  Uiblime  narrative  of  the  adtions  of  a hero, 
fuch  as  the  Teleinachua  of  M.  Fcnclon,  though  written 
In  profe,  but  in  meafured  profc,  is  therefore  a work  of 
poetry : becaufc  the  foundation  and  the  fupcrftrudture 
are  the  productions  of  genius,  as  the  whole  proceeds 
from  fiction  ; and  truth  itfelf  appears  to  have  employed 
an  innocent  and  agreeable  deception  to  inftruCt  with  ef- 
ficacy. This  is  fo  true,  that  the  pencil  alfo,  in  order  to 
pleafe  and  affedt,  has  rcc»uric  to  fidtion  ; and  this  part 
of  painting  is  called  the  port'u  ermpoftion  of  a ptdurt.  ft 
is  therefore  by  the  aid  of  fidtion  that  poetry,  fo  to 


TRY.  171 

fpeak,  paints  its  expreffions,  that  it  gives  a body  and  a 
mind  to  its  thoughts,  that  it  animates  and  exalts  that 
which  would  otherwife  have  remained  arid  and  infenli- 
blc.  It  is  the  peculiar  privilege  of  poetry  to  exalt  ina- 
nimate things  into  animals,  and  abftradt  ideas  into  per- 
fons.  The  former  licence  is  fo  common,  that  it  is  now 
confidcred  as  nothing  more  than  a charaAerifiical  dialed 
appropriated  by  the  poets  to  diflinguifh  thcrafelve*  from 
the  writers  of  profe  ; and  it  is  at  the  fame  time  fo  elfen- 
tial,  that  wc  queftion  much  if  this  fpecies  of  competi- 
tion could  fubfiil  without  it : for  it  will  perhaps  upon 
examination,  be  found,  that  in  every  poetical  defeription 
feme  of  the  qualities  of  Animal  Nature  are  aferibrd  tc* 
things  not  having  life.  Every  work,  therefore,  wlienr 
the  thoughts  are  expreffed  by  fi&ions  or  image*,  is  po- 
etic ; and  every  work  where  they  are  expreffed  natu- 
rally, fimply,  and  without  ornament,  although  it  be  in 
verfe,  is  profaic. 

Verfe,  however,  i»  not  to  be  regarded  as  foreign  or 
fupcrfluoui  to  poetry'.  To  reduce  thofe  images,  thofe 
fictions,  into  verfe,  is  one  of  the  greateff  difficulties  in 
poetry,  and  one  of  the  grcatclt  merits  in  a pocin  : and 
for  thefe  rcafons,  the  cadence,  the  harmony  of  founds, 
particularly  tliat  of  rhyme,  delight  the  ear  to  a high 
degree,  and  the  mind  infcnfibly  repeats  them  while  the 
eye  reads  them.  There  refults  therefore  a pleafure  to 
the  mind,  and  a ftrong  attachment  to  thrfc  ornaments ; 
but  this  pleafure  would  be  frivolous  and  even  childifh,  j 
if  it  were  not  attended  by  a real  utility.  Verfes  were  v*rie, 
invented  in  the  firfl  ages  of  the  world,  merely  to^^h 
aid  and  to  ffrengthen  the  memory:  for  cadence,  har-^,*^ 
mony,  and  efpecially  rhyme,  afford  the  grestell  afliftance<>r  it*  tv 
to  the  memory  that  art  can  invent ; and  the  images,  cricncics. 
or  poetic  fictions  that  ftrike  our  fenfes,  affifl  in  graving 
them  with  fuch  deep  traces  in  our  minds,  as  even  time 
itfelf  frequently  cannot  efface.  How  many  excellent 
apophthegms  leniences,  maxims,  and  precepts,  would 
have  been  buried  in  the  abyfs  of  oblivion,  if  poetry  had 
not  preferved  them  by  its  harmony?  To  give  more 
efficacy  t®  this  lively  impreffion,  the  firfl  poets  fung 
their  verfe*,  and  the  words  and  pbrafes  mull  neccffarily 
have  been  reduced,  at  lcafl  to  cadence,  or  the}'  could 
not  have  been  fufccptiblc  of  mufical  exprdfion.  One 
of  the  great  excellencies,  therefore,  though  not  a ne- 
ceflarv  conffituent,  of  poetry,  conlitls  in  its  being  cx* 
preffed  in  verfe.  See  Part  ill. 


Part  I.  GENERAL,  PRINCIPLES  of  the  ART. 


Sect.  I.  Of  the  Effence  and  End  of  Poetry. 

THE  ffmee  of  PoHte  /furs  in  general,  and  conse- 
quently of  poetry  in  particular,  confifls  in  exprejfon ; 
and  we  think  that,  to  be  poetic,  the  expreffion  mull 
^ neceflarily  arife  from  ficliun,  or  invention.  (See  the  ar- 
Cifence  of  tide  Art,  particularly  from  n°  1 2.  to  tlie  end. ) Tha in- 
^octry*  vention,  which  is  the  fruit  of  happy  genius  alone,  ari- 
fes,  1.  From  die  fubjttt  itfelf  of  which  wc  undertake 
to  treat : 2.  From  the  manner  in  which  we  treat  that 
fubjedt,  or  the  fpccics  of  writing  of  which  we  make 
ufe : 3.  From  the  plan  that  wc  propofe  to  follow  in 
conformity  to  this  manner  j and,  4.  From  the  method 
of  executing  this  plan  in  its  full  detaiU  Our  firfl  guides, 
the  ancients,  afford  us  no  lights  that  can  elucidate  all 
thefe  objects  in  general  The  precepts  which  Ariitolic 


lays  down,  relate  to  epic  and  dramatic  poetry  only: 
and  which,  by  the  way,  confirms  our  idea,  that  anti- 
quity itfilf  made  the  cffcucc  of  poetry  to  confitl  in  fic- 
tion, and  not  in  that  fpcciei  of  verfe  which  is  ddlitute 
of  it,  or  in  tliat  which  is  not  capable  of  it.  But  fincc 
this  art  has  arrived  to  a great  degree  of  perfection ; and 
as  poetry,  like  electricity,  communicate*  its  fire  to  eve- 
ry thing  it  touches,  and  animate.*  and  cmbcllifhes  what- 
ever it  treats ; there  feems  to  he  no  fubjcdl  in  the  uni- 
verfc  to  which  poetry  cannot  be  applied,  and  which  it 
cannot  render  equally  brilliant  and  pleating.  From  this 
univerfality  of  poetry,  from  its  peculiar  property  of  ex* 
preflion  by  tied  ion,  which  is  applicable  to  all  fubjedts, 
have  arifen  its  different  fpcetes,  of  which  a particular 
deferiptiun  will  be  given  in  the  feeond  pail. 

Horace,  in  a well-known  verfe*  has  been  fuppofed  ta 
Y 2 declare 
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°f  drclarr  the  end  of  poetry  to  be  twofold,  to  pleafe,  or  to 
Invention^  ioilruft  . 

Aut  prodeffe  vo lunt,  out  dele  flare  poet*. 

But  Dr  Beattie  * maintains,  that  the  ultimate  end  of 
this  art  is  to  pleafe  ; inftro&ion  being  only  one  of  the 
means  (and  not  always  a neceffiuy  one)  by  which  that 
ultimate  end  is  to  be  accomplilhed.  The  paftage  rightly 
undcrtlood,  he  obferves,  will  not  appear  to  contain  any 
thing  inconfident  with  this  doctrine.  The  author  is 
there  dating  a companion  between  the  Greek  and  Ro- 
man writers,  with  a new  to  the  poetry  of  the  ftage  ; and, 
after  commending  the  former  for  their  corrcftnefs,  and 
fpr  the  liberal  Ipirit  wherewith  they  conduced  their 
literary  labours,  and  blaming  his  countrymen  for  their 
inaccuracy  and  avarice,  he  proceeds  shut : u The  ends 
propofed  by  pur  dramatic  poets  (or  by  poets  in  ge- 
neral) are,  to  pleafe,  to  indraft,  or  to  do  both.  When 
inftruftion  is  your  aim,  let  your  moral  fcntcnccs  be 
txprdTcci  with  brevity,  that  they  may  be  readily  un- 
dcritood,  and  long  remembered  : where  you  mean  to 
pleafe,  let  your  fiftions  be  conformable  to  truth,  or 
probability.  The  elder  part  of  your  audience  (or 
readers)  have  no  rcKfh  for  poems  that  give  pleafute  only 
without  init  ruction  ; nor  the  younger  for  fuch  writings 
as  give  inftruftion  without  pkafurc.  He  only  can  1c- 
curc  the  univcifbl  fuffiage  in  his  favour,  who  bknds 
the  ufcful  with  the  agreeable,  and  delights  at  the  fame 
time  that  he  indrafts  the  reader.  Such  are  the  works 
that  bring  money  to  the  bookfeller,  that  pafa  into. fo- 
reign countries,  an <L  perpetuate  the  author’s  name 
through  a long  fitcirmon  of  ages  — Now,  what  is 

the  meaning  of  all  this?  What,  but  that  to  the  perj'eflion 
of  dramatic  poetry  (or,  if  you  pleafe,  of  poetry  in  ge- 
neral) both  found  'murals  and  beautiful  fiction  arc  re- 
quifitc  ? But  Horace  never  meant  to  fay,  that  inftrue- 
tion,  as  will  as  pleafurc,  is  needrary  to  give  to  any 
com poli t ion  the  poetical  < bar oiler  ; or  he  would  not  in 
another  place  have  celebrated  with  fo  much  afTeftiou 
and  rapture  the  melting  drains  of  Sappho,  and  the 
playful  genius  of  Anacreon  X » — two  authors  traofeen- 
dcntly  fwcet,  but  not  remarkably  indraftive.  We  arc 
fure,  that  pathos,  and  harmony,  and  elevated  language, 
were,  in  Horace’s  opinion,  cflential  to  poetry  $ ; and 
of  thefe  decorations  nobody  will  affirm  that  iutlruftioo 
is  the  end,  whp  confident  that  the  mod  inftruftivc  books 
in  the  world  are  written  in  plain  profe. 

In  fhort,  our  autbor  has  endeavoured  by  many  inge- 
nious arguments  and  iUuftrations  to  cftablifh  it  its  a 
truth  in  criltcifm,  that  the  end  of  poetry  is  to  pleafe. 
Verfes,  If  pleafing,  may  be  poetical,  though  they  con- 
vey little  or  no  iultniftion  ; but  verfes,  whole  lok  me- 
rit it  is  that  they  convey  inftruftion,  are  not  poeti- 
cal. Indr uft ion,  however,  he  admits,  efpccialiy  in 

poem*  of  length,  is  necefiory  to  their  perfrUion,  be* 
caufe  they  would  not  be  perfeQlj  agreeable  without  it. 

Sect.  II.  Of  the  Standard  0/  Poetical  Inven- 
tion. 

6 

Port**!  HoMia*»  beautiful'  deferiptton  of  the  heaven*  and 
invention  earth,  as  they  appear  in  a calm  evening  by  the  light  of 
Ire!  rC*U"  the  1,1000  and  darn,  concludes  with  this  circumdance, 
1 ILsl,  b.  8.  “ And  the  heart  of  the  (hepherd  is  glad  Madame 
v.  Dacirr,  from  the  turn  ffie  gives  to  the  paffage  in  her 

tetfiofli  freir.s  to  lluuk,  and  Pope,  in  order  perhaps  to 
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make  out  his  couplet,  infinuatet,  that  the  rtadnef*  of  of 
the  (hepherd  is  owing  to  his  fenfeof  the  utility  of  thofe  lli,Cl  lK>,  ‘ 
luminaries.  And  ttus  may  in  part  be  the  cafe  : but  ' 

this  is  not  in  Homer;  nor  is  it  a neccflhry  confidcration. 

It  is  true,  that,  in  contemplating  the  material  univrrfe, 
they  who  difoem  the  caufe*  and  effefts  of  things  mud 
be  more  rapuiroufly  entertained  than  thofe  who  perceive 
nothing  but  ffiape  and  fize,  colour  and  motion.  Vet, 
in  tlac  mere  outfide  of  Nature’s  work,  there  is  a fplcndor 
and  a magnificence  to  Much  even  untutored  minds  can-  * 
not  attend  without  gnat  delight. 

Not  that  all  pcafants  or  ail  philofophers  are  equally 
fufceptiblc  of  thefe  charming  impreffions.  It  is  Grange 
to  obferve  the  calluufuefs  of  fome  men,  before  vriiom  all 
the  glories  of  heaven  and  earth  pafs  in  daily  fucccffion, 
without  touching  their  hearts,  elevating  their  fancy,  or 
leaving  any  durable  remembrance.  Even  of  thofe  who 
pretend  to  fenlibility,  how  many  are  there  to  whom  the 
luilre  of  tlie  riling  or  fetting  fun;  the  fparkling  concave 
of  the  midnight-ficy  ; the  mountain-forcfl  tolling  and 
roaring  to  the  dorm,  or  warbling  with  all  the  melodies 
of  a Imnmer-cvening  ; the  fwcet  interchange  of  hill  and 
dale,  lha.de  and  funfhine,  grove,  lawn,  and  water,  which 
an  extenfive  landfcape  offers  to  the  view  ; the  feenery 
of  the  ocean,  fo  lovely,  fo  majcttic,  and  fo  tremendous; 
and  the  many  pleafing  varieties  of  the  animal  and  vege- 
table kingdoms,  could  never  afford  fo  much  real  fatrsfae- 
tion,  as  the  fleams  and  noifc  of  a ball-room,  the  iufipid 
fiddling  and  fqueakiug  of  an  opera,  orthc  vexations  and 
WTanghngs  of  a card-table  l 

But  fome  minds  there  arc  of  a different  make  ; who, 
even  in  the  early  part  of  life,  receive  from  the  contem- 
plation of  Nature  a fpecies  of  dcligiit  which  they  would 
hardly  exchange  for  any  other,  and  who,  as  avarice  and 
ambition  are  not  the  infirmities  of  that  period,  would, 
with  equal  finerrity  and  rapture,  exclaim, 

I care  not.  Fortune,  what  you  me  deny  ; 

You  cannot  rob  me  of  free  Nature’s  grace  ; 

You  cannot  fhut  the  windows  of  the  Iky, 

Through  which  A ut ora  thovvs  her  bright ’oing  face; 

You  cannot  bar  rny  conflant  feet  to  trace 
The  woods  and  lawns  by  living  dream  at  eve. 

Cajlte  of  Indolence. 

Such  minds  have  always  in  them  the  feeds  of  true  tafte, 
and  frequently  of  imitative  genius.  At  lead,  though 
their  cnthufiattic  or  vifionary  turn  of  mind  (as  the  mars 
of  the  world  would  call  it)  fhould  not  always  incline 
them  to  praftife  poetry  or  painting,  we  need  not  Temple 
to  affirm,  that  without  fome  portion  of  this  enthufiafm 
no  perfon  ever  became  a true  poet  or  painter.  For  he 
who  would  imitate  the  works  of  nature,  mud  fird  ac- 
curately obferve  them ; and  accurate  obfervation  is  to 
be  expefted  horn  thofe  only  who  take  great  plcafure 
in  it. 

To  a mind  thus  difpofed  no  part  cf  creation  is  indif- 
ferent. In  the  crowded  city  and  howling  wftdernefs  ; 
in  the  cultivated  province  and  folitary  ifle ; in  the 
flowery  lawn  and  craggy  mountain  ; in  the  murmur  of 
the  rivulet  and  in  the  uproar  of  the  ocean  ; in  the  ra- 
diance of  dimmer  and  gloom  of  winter  ; in  the  thunder 
of  heaven  and  in  the  wlufpcr  of  the  breeze ; he  dill 
finds  fomething  to  rauze  or  to  foothe  his  imagination, 
to  draw  forth  his  affections,  or  to  employ  his  undcr- 
ftanding.  And  from  every  mental  energy  that  is  not 
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Of  attended  with  pain,  and  *vcn  from  fome  of  thofe  that 
Invention.  mojcn(e  terror  and  pity,  a found  mind  derives 

~"T~  fatisfa&iou ; exercifc  bring  equally  necefinry  to  the  body 
and  the  Tom!,  and  to  both  equally  productive  of  health 
and  pkafure. 

This  happy  fenfibility  t6  the  beauties  of  nature  fhould 
be  cherifhed  in  young  perfons.  It  engages  them  to 
contemplate  the  Creator  in  his  wonderful  works;  it  pu- 
rifies and  harmonizes  the  foul,  and  prepares  it  for  moral 
and  intdlcftual  difeipline  ; it  fuppliek  an  endlefs  fource 
of  amufement ; it  contributes  even  to  bodily  health  i 
and,  as  a drift  analogy  fubiifts  between  material  and  mo- 
ral beauty,  it  leads  the  heart  by  an  eafy  tranfition  from 
the  one  to  the  other  ; and  thus  recommends  virtue  for 
its  tranfevndant  lovclinefs,  and  makes  vice  appear  the 
objeft  of  contempt  and  abomination.  An  intimate  ac- 
quaintance with  the  bell  deferiptive  poets,  Spenfer,  Mil- 
ton, and  Thotnfoo,  but  above  all  with  the  divine  Geur- 
gic,  joined  to  fome  practice  in  the  art  of  drawing,  will 
promote  this  amiable  fenfibility  in  early  years  : for  then 
the  face  of  nature  has  novelty  fuperadded  to  its  other 
charms,  tl»e  portions  are  not  pre-engaged,  the  heart 
is  free  from  care,  and  the  imagination  warm  and  ro- 
mantic. 

By  the  But  not  to  Jnfift'  longer  on  thofe  ardent  emotions  that 

fUndard  of  are  peculiar  to  the  enthuftaflie  difciplc  of  nature,  may  it 
nature.  not  affirmed  of  all  men,  without  exception,  or  at 
Icaft  of  all  the  enlightened  part  of  mankind,  that  they 
arc  gratified  by  the  contemplation  of  things  natural,  as 
©p  poled  to  unnatural  ? Monftrous  fights  pleafe  but  for 
a moment,  if  they  pleafe  at  all;  for  they  derive  their 
charm  from  the  beholder’s  amazement,  which  is  quickly 
over.  We  read  indeed  of  a man  of  rank  in  Sicily  •, 
•T  ’T2  choofes  to  adorn  his  villa  with  pictures  and  ftatucs 

nioft  deformity  : hut  it  is  a lingular  in- 

fiance ; and  one  would  not  be  much  more  furprifed  to 
hear  of  a perfon  living  without  food,  or  growing  fiit  by 
the  ufe  of  poifbn.  To  fay  of  any  thing,  that  it  is 
contrary'to  ntttvrr,  denotes  ccnfure  and  difguft  on  the 
part  of  the  fpeaker ; as  the  epithet  natural  intimates  an 
agreeable  quality,  and  feerm  for  the  moll  part  to  imply, 
that  a thing  is  as  it  ought  to  be,  fuitablc  to  our  own 
tafte,  and  congenial  with  our  own  conditution.  Think 
with  what  fentimenta  we  fhould  penxfc  a poem,  in  which 
nature  was  totally  mifivprefented,  and  principles  of 
thought,  and  of  opmtion  fuppofed  to  take  place,  re- 
pugnant to  every  thing  we  had  feen  or  heard  of -in 
which,  for  example,  avarice  and  coldaefs'  were  aferibed 
to  youth,  and  prodigality  and  paflionatc  attachment  to 
the  old ; in  which  men  were  made  to  aft  at  random, 
fometimes  according  to  charaftcr,  and  fometimes  con- 
trary to  it  *,  in  which  cruelty  and  envy  were  productive 
of  love,  and  beneficence  and  kind  affeftion  of  hatred  ; 
in  which  beauty  was  invariably  the  objeft  of  diilike,  and 
trgliucfs  of  delirc  ; in  which  focicty  was  rendered  happy 
by  atheifm  and  die  prootifcuotM  perpetration  of  crimes, 
and  juflice  and  fortitude  were  held  in  univerfid  contempt. 
Or  think,  how  wc  fhould  rclifh  a painting,  where  no 
regard  was  had  to  the  proportions,  colours,  or  any  of 
the  phylical  laws,  of  Nature: — where  the  ears  and  eyes 
of  animals  were  placed  in  their  (houlders  ; where  the 
H:r  was  green  and  the  grafs  crimfon  ; where  trees  grew 
with  their  branches  in  the  earth  and  their  roots  in  the 
a»r;  wiiere  men  were  l'cen  fighting  after  their  heads  were 
cut  off,  flops  fading  on  tl*c  land,  lions  cntaagledin  cob- 


webs, fhcep  preying  on  dead  carcafcs,  fifties  fporring  in 
the  woods,  and  elephants  walking  on  the  fca.  Could 
fuel)  figures  and  combinations  give  plcafurc,  or  merit  the 
appellation  of  fublimc  or  beautiful  ? Should  we  hefitatc 
to  pronounce  their  author  mad?  And  are  the  abfurdities 
of  madmen  proper  ftibje&s  either  of  amufement  or  of  imi- 
tation to  tttfenablc  beings  ? 

Let  it  be  remarked,  too,  that  though  we  diftinguifh 
qjar  internal  powers  by  different  names,  btcaufe  other- 
wife  wc  could  not  fpeak  of  them  fo  as  to  be  underftood, 
they  arc  all  but  fo  many  energies  of  the  fame  individual 
mind  ; and  therefore  it  is  not  to  be  fuppofed,  that  what 
contradifts  any  one  leading  faculty  rtundd  yield  perma- 
nent delight  to  the  reft.  That  cannot  be  agreeable  to 
renfon,  which  confidence  difapp roves;  nor  can  that  gra- 
tify imagination,  which  is  repugnant  to  reafon.  — — Bc- 
fidcs,  belief  and  acquiescence  of  mind  are  pleafant,  as 
diftruil  and  disbelief  arc  painful : and  therefore,  that 
only  can  give  folid  and  general  fatisfaftion,  which  has 
fomething  of  plaufibility  in  it  ; fomething  which  we 
conceive  it  pomblc  for  a rational  bring  to  believe.  But 
no  rational  being  can  acquiefce  in  what  isobvioufly  con- 
trary to  nature,  or  implies  palpable  abfunlity. 

Poetry,  therefore,  and  indeed  every  art  whofc  end  is 
to  pleafe,  muff  be  natural ; and  if  fo,  muff  exhibit  real 
matter  of  faft,  or ‘fomething  like  it  ; that  is,  in  other 
words,  mult  be  either'  according  to  truth  or  according 
to  vcrifimilitude. 

And  tho’  every  part  of  the  material  univerfe  abounds 
in  objeft s of  pleafurablc  contemplation,  yet  nothing  ift 
nature  fo  powerfully  touches  our  hearts,  or  gives  fo  great 
variety  of  exrrcifc  to  our  moral  and  intellectual  facul- 
ties, as  man.  Human  affairs  and  human  feelings  are 
univcrfally  mterefting.  • 'Inhere  are  many  who  have  no 
great  reh'lh  for  the  poetry  that  delineates  only  irrational 
or  inanimate  beings ; but  to  that  which  exhibits  the 
fortunes,  the  characters,  and  the  conduft  of  men,  there 
is  hardly  any  perfon  who  does  not  liitcn  with  fympathy 
and  delight.  And  hence,  to  imitate  human  action,  is 
con  fide  red  by  At  iff  otic  as  effential  to  this  art;  and  muff 
be  allowed  to  be  effential  to  the  moll  pleating  and  mod 
inffruftive  part  of  it,  Epic  and  Dramatic  compofition. 
Mere  deferiptions,  however  beautiful,  and  moral  reflec- 
tions, however  juft,  become  tirefome,  where  our  portions 
are  not  occafionally  awakened  by  fome  cvrnt  tliat  con- 
cerns our  fellow-men.  Do  not  all  readers  of  tarte  re- 
ceive peculiar  pleafure  from  thofe  little  tales  or  cpifodes 
with  which  Thamfon’s  deferiptive  ppem  on  the  Seatons 
is  here  and  there  enlivened  ? and  are  they  not  fcnlible, 
that  the  thunder-ftonn  would  not  have  been  half  fo  in- 
terefting  without  the  tale  of  the  two  lovers  (Summ.  v. 
1171)  ; nor  the  liarveft-femc,  without  that  of  Palcmon 
and  .Lavinia  v.  177.)  ; nor  the  driving  fnoirx, 

without  that  exquifrte  pifturt  of  a man  perithing  among 
tb^m  ( WmUr%  v.  276.)?  It*  is  much  to  be  regretted, 
that  Youiijj  did  not  employ  the  fame  artifice  to  animate 
his  Night -Thoughts.  Sentiments  and  deferiptions  may 
be  regarded  as  the  pilaftcrs,  carvings,  gildings,  ami 
other  decorations  of  the  poetical  fahric;  but  human  ac- 
tions are  the  columns  and  the  rafters  that  give  it  lia- 
bility and  elevation.  Or,  changing  the  metaphor,  we 
may  confider  thefe  as  the  foul  which  informs  the  lovely 
frame  ; while  thofe  arc  little  more  than  the  ornaments 
of  the  body. 

Whether  the  plcafure  we  take  in  things  natural,  and 
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our  diflike  to  what  is  the  reverie,  he  the  effect  of  habit 
or  of  conftitution,  is  not  a material  inquiry.  There  is 
nothing  abfurd  in  fuppoiing,  that  between  the  foul,  in 
its  fu it  formation,  and  tlie  reft  of  natuic,  a mutual  har- 
mony and  fympathy  may  have  been  eilabliihed,  which 
g eitperience  may  indeed  confirm,  but  no  perverfe  habits 
Hibit  ha*  cou*d  entirely  iubdue.  As  no  fort  of  education  could 
rest  in-  make  man  believe  the  contrary  of  a lelf-cvident  axiom, 
or  reconcile  bun  to  a life  of  perfect  folitude  ; io  we 
overfeuti  imirine,  that  our  love  of  nature  and  regularity 

fcelinir, ind,Iug^1  remain  with  us  u>  lome  degree,  though  we 
••f  courts  had  been  bora  and  bred  in  the  Sicilian  villa  above- 
mentioned,  and  never  heard  any  thing  applauded  but 
what  deferved  cenfure,  nor  ecu  Cured  but  what  merited 
applaufo.  Yet  habit  mult  be  allowed  to  have  a power- 
ful influence  over  the  fcntinvrnts  and  feelings  of  man- 
kind : for  objects  to  which  wc  have  been  long  aecuf- 
tomed,  wc  arc  apt  to  contract  a fondnefs ; we  conceive 
them  readily,  and  contemplate  them  with  pleafure  ; nor 
Jo  we  quit  our  old  tracts  of  fptculation  or  practice  with- 
out reluctance  and  pain.  Hence  in  part  arifes  our  at- 
tachment to  our  own  profeflions,  our  old  acquaintance, 
our  native  foil,  our  homes,  and  to  the  very  hills,  ft  reams, 
and  rocks  in  our  neighbourhood-  It  would  therefore 
be  Itrange,  if  man,  accuitomcd  as  he  is  from  his  earlieil 
days  to  the  regularity  of  nature,  did  not  contract  a liking 
to  her  productions  and  principles  of  operation. 

Yet  wc  neither  expert  nor  defire,  that  every  human 
invention,  where  the  ead  is  only  to  pleafe,  fhould  be  an 
ex  aft  tranfeript  of  real  cxiltcncc.  It  is  enough,  that  the 
mind  acquicfcc  in  it  as  probable  or  plaufible,  or  fuch  as 
we  think  might  happen  without  any  dircA  oppofition  to 
the  laws  of  nature  : — Or,  to  fpeak  more  accurately,  it  is 
enough  tliat  it  be  confident,  either,  firft,  with  general 
experience ; or,  fecondly,  with  popular  opinion  ; or, 
thirdly,  that  it  be  confident  with  itfelf,  and  connected 
with  probable  circum (lances. 

Firft : If  a human  invention  be  confident  w\i\i  general 
experience,  wc  acquicfcc  in  it  at  fufficicntly  probable. 
Particular  experiences,  however,  there  may  be,  fo  un- 
common, and  fo  little  expected,  that  wc  fhcmld  not  ad- 
mit their  probability,  if  we  did  not  know  them  to  be 
true.  No  mao  of  fenfe  believes,  that  he  has  any  likeli- 
hood of  being  enriched  by  the  difeovery  of  hidden  trea- 
furc ; or  thinks  it  probable,  on  purchafing  a lottery- 
ticket,  that  he  (hall  gain  the  firft  prize  : and  yet  great 
wealth  has  actually  been  acquired  by  fuch  good  fortune. 
But  we  Ihould  look  upon  thefe  as  poor  expedients  in  a 
play  or  romance  for  bringing  about  a happy  catattrophc. 
We  expert  that  tidtion  fhould  be  more  coufonant  to  the 
general  tenor  of  human  affairs  ; in  a word,  that  not  pof- 
libility,  but  probability,  fhould  be  the  llandard  of  poeti- 
cal invention. 

fuf  Secondly  : Fiction  is  admitted  as  conformable  to  this 
ftandard,  when  it  accords  with  receded  opinions.  Thefe 
may  be  erroneous,  but  arc  not  often  apparently  repug- 
nant to  nature.  On  this  account,  and  bccaufc  they  are 
wheu  it  »e- familiar  to  us  from  our  infancy,  the  mind  readily  ac- 

touli  tvj<h 
received 

opinion*,  — ■ - — - ■ 


9 

njo  neccf- 
fity  tint 
the  poet 
Jfcotild  ei- 

aAl)  ciij'jr 

Suture. 


Fi«ioi 
licienly 
cnufurin- 
a!>lc  to 
nature 


TRY.  Pant 

quiefees  in  tliem,  or  at  lead  yields  them  that  degree  of  Of 
credit  which  is  ncccffary  to  render  them  pleafing:  hence 
the  fairies,  gbofts,  and  witches  of  Slukcl'pearc,  are  ad-  — — ‘ 
mitted  as  probable  beings  ; and  angels  obtain  a place  in 
religious  pictures  though  we  know  that  they  do  not 
now  appear  in  the  fecnery  of  real  life.  A poet  who 
fhould  at  this  day  make  the  whole  aetion  of  hi*  tragedy 
depend  upon  enchantment,  and  produce  the  chief  events 
by  the  afiiitancc  of  fupernatund  agents,  would  indeed  be 
ccnfmed  as  tranfgrdluig  the  bounds  of  probability,  be 
banilhed  from  the  theatre  to  the  nurfery,  and  con- 
demned to  write  fairy  talcs  inltcad  of  tragedies.  But 
Shakcfpcaic  was  in  no  danger  of  fuch  cemures:  In  hit 
days  the  dodlrine  of  witchcraft  was  eilabliihed  both  by 
law  and  by  the  fafhion  ; and  it  was  not  only  uupolite, 
but  criminal,  to  doubt  it.  Now  indeed  it  is  admitted 
only  by  the  vulgar  j but  it  does  nut  therefore  follow 
that  an  old  poem  built  upon  it  fhould  not  be  acceptable 
to  the  learned  thcmfclvcs.  When  a popular  opinion  has 
long  Ix'cn  exploded,  and  has  become  repugnant  to  phi- 
lofopliical  belief,  the  fictions  built  upon  it  arc  ftill  ad- 
mitted as  natural,  both  bccaufc  wc  all  remember  to  have 
liftened  to  them  in  childhood  with  fome  degree  of  cre- 
dit, and  bccaufc  we  know  that  they  were  accounted  na- 
tural by  the  people  to  whom  they  were  firft  addicffcd; 
whofc  fentiments  and  views  of  things  wc  are  willing  to 
adopt,  when,  by  the  power  of  pleafing  defeription,  we 
are  introduced  into  their  fcencs,  and  made  acquainted 
with  their  manners.  Hence  wc  admit  the  theology  of 
the  ancient  poets,  their  Elyfium  «yid  Tartarus,  ScyQa 
and  Charybdis,  Cyclops  and  Circe,  and  the  reft  of  ibofc 
“ beautiful  wonders”  (as  Horace  calls  them)  which 
were  believed  in  the  heroic  ages  ; as  well  as  the  demons 
and  enchantments  of  Taflb,  which  may  be  fuppofcJ  to 
have  obtained  uo  fmall  degree  of  credit  among  the  Ita- 
lians of  the  1 6th  century,  and  arc  fu  it  able  enough  to 
the  notions  that  prevailed  univerfally  in  Europe  not  long 
before  (a).  In  fail,  when  poetry  is  in  other  refpeds 
true,  when  it  gives  an  accurate  ditplay  of  thefe-  part*  of 
nature  about  which  we  know  that  men  in  all  ages  mult 
have  entertained  the  fame  opinion,  namely,  thofe  appear- 
ances in  the  vilible  creation,  and  thofe  feelings  and  work- 
ings of  the  human  mind,  which  are  obvious  to  all  man- 
kind ; — when  poetry  is  thus  far  according  to  nature,  we 
arc  very  willing  to  be  indulgent  to  what  is  fictitious  is 
it,  and  to  grant  a temporary  allowance  to  any  iyftrm  at 
fable  which  tlie  author  plcai'cs  to  adopt  ) provided  that 
he  lay  the  fccnc  ia  a diftant  country,  or  fix  tlie  date  to 
a remote  period.  This  is  no  unreafonablc  piece  of  com- 
plaifance  ; we  owe  it  both  to  the  poet  and  to  ourfelvcij 
for  without  it  we  fhould  neither  form  a right  cilimateof 
his  genius,  nor  receive  fiom  his  works  that  plcaiure 
which  they  were  intended  to  impart.  Let  him,  how- 
ever, take  case,  that  his  fyftem  of  fable  be  fuch  as  hi* 
countrymen  and  cotemporaries  (to  whom  his  work  is 
immediately  addreffed)  might  be  fuppofed  capable  of 
yielding  their  affent  to  ; for  ofherwife  wc  fhould  not 
believe  him  to  be  in  earned  : and  let  him  connect  it  as 

much 


(a)  In  the  14th  century,  the  common  people  of  Italy  believed,  that  the  poet  Dante  went  down  to  hell ; th*t 
the  Infern r>  was  a true  account  of  what  he  faw  there  ; and  that  his  fallow  complexion,  and  ttunted  beard  (which 
feemed  by  its  growth  and  colour  to  have  been  too  near  the  fire),  were  tlie  coutequence  of  his  palling  io  much  «f 
bis  time  ip  that  hot  and  fruoky  region.  See  Vktndk  della  Liierutura  del  Sig.  C.  Demna , cap.  4. 
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Of  much  a*  he  can  with  probable  clrcumftances,  and  make 
In rc:. cion.  jt  appear  in  a ferics  of  events  confident  with  ttfclf. 

L ■ For  (thirdly)  if  this  be  the  cafe,  we  (hail  admit  his 

ftory  as  probable,  or  at  lead  as  natural,  and  confcqncntly 
be  interefted  in  it,  even  though  it  be  not  warranted  by 
general  experience,  and  derive  but  fiendef  authority  from 
popular  opinion.  Calyhan,  in  the  Temped,  would  have 
(hocked  the  mind  as  an  improbability,  if  we  bad  not  been 
made  acquainted  with  hi*  origin,  and  feci!  his  character 
difplaycd  in  a feries  of  confident  behaviour.  l}ut  when 
we  are  told  that  he  fprung  from  a witch  and  a demon,  a 
connection  not  contrary  to  the  laws  of  nature,  as  they 
were  uadtrdood  in  Shakcfpcarc’s  time,  and  find  his 
manners  conformable  to  hisdefeent,  wc  arc  eafily  recon* 
ii  ciled  to  the  tiff  ion.  In  the  fame  fenfe,  the  Lilliputians 
J*  . of  Swift  may  pafs  for  probable  beings  ; not  fo  much  bc- 
with  ilfclf.  cauic  we  know  that  a belief  in  pigmies  was  once  current 
in  the  world  (for  the  true  ancient  pigmy  was  at  lead 
thrice  as  tall  as  thofe  whom  Gulliver  vifited),  but  be- 
caufc  we  find  that  every  circumdance  relating  to  them 
accords  with  itfelf,  and  with  their  fuppofed  character. 
It  is  not  the  fixe  of  the  people  only  that  is  diminutive ; 
their  country,  fcas,  (hips,  and  towns,  are  all  in  exact 
proportion  ; their  theological  and  political  principles, 
their  paftions,  manners,  cuftoms,  and  all  the  part9  of 
their  conduct,  betray  a levity  and  littlcncfs  perfectly 
fuitable  ; and  fo  fimple  is  the  whole  narration,  and  ap- 
parently fo  artlefs  and  finccre,  that  we  Ihould  not  much 
Beattie  t w°nder  if  it  had  impofed  (as  we  have  been  told  it  has) 

JiJ+yj,  upon  fomc  pcflcns  of  no  contemptible  underdanding. 

»t  Xupra.  The  fame  degree  of  credit  may  perhaps  for  the  fame  rca- 
fons  be  due  to  his  giants.  But  when  he  grounds  his 
narrative  upon  a contradiction  to  nature  ; when  he  pre- 
fents  us  with  rational  brutes,  and  irrational  men  j when 
he  tells  us  of  horfes  building  houfrs  for  habitation,  milk- 
ing cows  for  food,  riding  in  carriages  and  holding  con- 
▼erfations  on  the  laws  aud  politics  of  Europe  ; not  all 
his  genius  (and  he  there  exerts  it  to  the  utmod)  is  able 
to  reconcile  us  to  fo  monftrous  a fidtion  : we  may  fmilc 
at  fomc  of  his  abfurd  exaggerations  ; wc  may  he  pleated 
with  the  energy  of  dyle,  and  accuracy  of  description, 
in  particular  puces;  and  a malevolent  heart  may  triumph 
in  the  (atire  ; but  we  can  never  rclifh  it  as  a fable,  bc- 
caufe  it  is  at  once  unnatural  and  fclf-contradictory. 
Swift’s  judgment  feems  to  have  forfaken  him  on  this  oc- 
cafion  : he  wallows  in  nailinefs  and  brutality  : and  the 
general  run  of  his  fatirc  is  downright  defamation.  Lu- 
cian's True  H'jiory  is  a heap  of  extravagancies  put  to- 
gether without  order  or  unity,  or  any  other  apparent 
defign  than  to  ridicule  the  language  and  manner  ot  grave 
authors.  His  ravings,  which  liavc  no  better  right  to 
the  name  of  fable , than  a bill  of  rubbilh  has  to  that  of 
palace,  arc  deftitute  of  every  colour  of  plaufibility.  Ani- 
mal trees,  (hips  failing  in  the  (ky,  armies  of  monilrous 
tilings  travelling  between  the  fun  and  moon  on  a pave* 
ment  of  cobwebs,  rival  nations  of  men  inhabiting  woods 
and  mountains  in  a whale's  belly, — are  liker  the  dreams 
x%  of  a bedlamite  than  the  inventions  of  a rational  being. 

K (Ir.Arr  Jf  we  ^ to  profecute  this  fubjedt  any  farther,  it 
equffite  m wou^  bc  Pf©PCT  to  remark,  that  in  fomc  kinds  of  poe- 
>mc  kinds 
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tical  invention  a ffrietcr  probability  is  required  than  in  . Of 
others: — that,  fur  indancc,  Comedy,  whether  dramatic  ,n 

or  narrative  (9),  mud  fetdom  deviate  from  the  ordinary  utr^‘  ^ 
COUrfe  ot  human  affairs,  becaufc  it  exhibits  the  maimers 
of  real  and  even  of  familiar  life  that  the  tragic  poet, 
becaufc  he  imitates  characters  more  exalted,  and  gene- 
rally refers  to  events  little  known,  or  long  fincc  pall, 
may  be  allowed  a wider  range;  but  mud  never  attempt 
the  marvellous  fictions  ol  the  epic  mufc,  hccaufi.  he  ad- 
drefles  his  work,  not  only  to  the  pillions  and  imagina- 
tion of  mankind,  hut  alfo  to  their  eje*  and  ram,  which 
are  not  eafily  impofed  on,  and  refufe  to  be  gratified  with 
any  representation  that  docs  not  come  very  near  the 
truth  : that  the  epic  poem  may  claim  (till  ampler  pri- 

vileges becaufc  its  fiction*  arc  not  fubject  to  the  font- 
liny  of  any  outward  fenfe,  and  becaufc  it  conveys  in- 
formation in  regard  both  to  the  higheft  human  charac- 
ters, and  the  mod  important  and  wonderful  events,  and 
alfo  to  the  affairs  of  unfeen  worlds  anti  luperior  beings. 

Nor  would  it  be  improper  to  obferve,  that  the  fcveral 
fpccies  of  comic,  of  tragic,  of  epic  compofition,  are  not 
confined  to  the  fame  degree  of  probability  : for  that 
farce  may  be  allowed  to  be  lets  probable  than  the  regu- 
lar comedy;  the  mafque  than  the  regular  tragedy;  and 
the  mixed  epic,  fuch  as  the  Fairy  Queen,  and  Orlando 
Furiofo,  than  the  pure  epopee  of  Horner,  Virgil,  and 
Milton.  But  this  part  of  the  fubjedt  feems  not  to  re- 
quire further  illuftration.  Enough  has  been  faid  to 
Ihow,  that  nothing  unnatural  can  plcafc;  and  that  there- 
fore poetry,  whole  end  is  to  pleafe,  mull  be  according  to 
nature. 

And  if  fo,  it  muff  be  either  according  to  real  na- 
ture, or  according  to  nature  fomewliat  different  from  the 
reality. 

Sec  r.  III.  Of  the  Syflem  of  Nature  exhibited  by 
Poetry. 

To  exhibit  real  nature  is  thebufinefs  of  thehiftorian* 
who,  if  he  were  ftridtiy  to  confine  himfelf  to  his  own 
fphere,  would  never  record  even  the  minulcff  circuuv- 
llance  of  any  fpeecb,  event,  or  defeription,  which  was  f j 

not  warranted  by  fufficient  authority.  It  has  been  the  Hrftorisn#’ 
language  of  critics  in  every  age,  tliai  thehiftorian  ought-6”’!*1*'*1 
to  relate  nothing  as  true  which  is  falfc  or  dubious, 
to  conceal  nothing  material  which  he  knows  to  be  true.  artr)  xndkx 
But  it  is  to  be  doubted  whether  any  writer  of  profane  tUcm 
hillory  has  ever  been  fo  fcrupulous.  Thucydides  him- 
felf, who  began  his  hiltory  when  that  war  began  which 
he  records,  and  who  fet  down  every  event  foon  after  it 
happened,  according  to  the  molt  authentic  information, 
feems,  however,  to  have  indulged  his  fancy  not  a little 
in  his  harangues  and  descriptions,  particularly  that  of 
the  plague  of  Athena : and  the  fame  thing  has  been 
pradtiicd,  with  greater  latitude,  by  Livy  and  Tacitus, 
and  more  or  lefs  by  all  the  bed  hiitorians  both  ancient 
and  modem.  Nor  are  they  to  be  blamed  for  it.  By 
thefe  improved  or  invented  (beeches,  and  by  the  height- 
enings  thus  given  to  their  deferiptions,  their  work  be- 
comes more  mtcrdling,  and  mare  ufcful ; nobody  is  de- 
ceived. 
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(■)  Fielding**  Tom  foner,  Amelia,  and  Jofeth  Andrews,  asc  examples  of  what  may  be  called  the  Epic  or  Nor* 
TOtve  Comedy,  or  more  properly  perhaps  the  Comic  Epopee. 
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t cnvrd,  and  liiftorical  truth  is  not  materially  affe&cd.  A 
Ka'urc  in  mcc|ilim  j*t  however,  to  be  obferved  in  tin's,  as  in  other 
. - ^ v things.  When  the  hiftorian  lengthens  a defeription  in- 
to a detail  of  fi&itiom  events,  as  Voltaire  has  done  in 
lus  account  of  the  battle  of  Fontenoy,  he  lofcs  hi#  cre- 
dit with  us,  by  railing  a fufpicion  that  he  is  snore  in- 
tent upon  a pretty  ftory  than  upon  the  truth.  And 
%e  are  difgufted  with  his  infmeerity,  when,  in  defiance 
even  of  vtxifimilitudc,  he  puts  long  elaborate  orations  in 
the  mouth  of  thofe,  of  whom  we  know,  either  from  the 
circumftances  that  they  could  not,  or  from  more  authen- 
tic records  that  they  did  not,  make  any  fuch  orations  ; 
as  Dionyfiua  of  Halicamaifus  has  done  in  the  cafe  of 
Volumnia  haranguing  her  fon  Coriolanus,  and  Flavius 
•Jofephns  in  that  of  Judah  addrdling  his  brother  as 
•viceroy  of  Egypt.  From  what  thefc  hiftorian*  relate, 
one  would  conjc&ure  that  the  Roman  matron  had  ftu- 
died  at  Athens  under  fome  long-winded  rhetorician,  and 
that  the  Jewifli  patriarch  muft  have  been  one  of  the 
moft  flowery  orators  of  antiquity.  But  the  fictitious 
part  of  hiftory,  or  of  (lory-telling,  ought  never  to  take 
up  much  room  ; and  muft  be  highly  blameablc  when  it 
leads  into  any  miftake  cither  of  fails  er  of  characters. 

Now,  wiiy  do  biftoriaita  take  the  liberty  to  embcllifh 
their  works  in  this  manner  ? One  reafon,  no  doubt,  is, 
that  they  may  difplay  their  talents  in  oratory  and  narra- 
14  tion  : but  the  chief  rcalbn,  as  hinted  already,  is,  to  ren- 
in Come  Ce-dcr  their  compofition  more  agreeable.  It  would  feem, 
then,  that  fomething  more  pleating  than  real  nature,  or 
fomething  which  (hall  add  to  the  pleafing  qualities  of 
real  nature,  may  be  devifed  by  human  fancy.  And  this 
may  certainly  be  done.  And  this  it  is  the  poet’s  buli- 
nefsto  do.  And  when  this  is  in  any  degree  done  by 
the  hiilorian,  his  narrative  becomes  in  that  degree  poe- 


tical. 

# The  poflibility  of  thus  improving  upon  nature  muft 

be  obvious  to  every  one.  When  we  look  at  a land- 
# t fcape,  we  can  fancy  a thoufand  additional  einbcllilh- 
merits.  Mountains  loftier  and  more  piClurefqur;*  river* 
iL  more  copious,  more  limpid,  and  more  beautifully  wind- 
ing ; fmoother  and  wider  lawns ; valleys  more  richly 
diverfified ; caverns  and  rocks  more  gloomy  and  more 
ftupendous  ; ruins  more  majciltc  ; huiiding*  more  mag- 
nificent; oceans  more  varied  with  iflands,  more  fplcndid 
with  (hipping,  or  more  agitated  by  ftomi,  than  any  wc 
have  ever  fecn — it  is  eafy  for  human  imagination  to  con- 
ceive. Many  things  in  art  and  nature  exceed  expecta- 
tion ; but  nothing  fcnfihle  tranfeenda  or  equals  the  ca- 
pacity of  thought : — a (Inking  evidence  of  the  dignity 
of  the  human  foul  ! The  fineft  woman  in  the  world  ap- 
pears to  every  eye  fufciptiblc  of  improvement,  except 
perhaps  to  tfiat  of  her  lover.  No  wonder,  then,  if  in 
poetry  events  can  be  exhibited  more  compaCl,  and  of 
Poc’.tm-  pkafitig  variety,  than  thofe  delineated  by  the  hi- 

bciiifh  n.-  (lorian,  and  iVencs  of  inanimate  nature  more  dreadful  or 
Ure  itfci/,  tnure  lovelv,  and  human  characters  more  fublime  and 
more  exquifitc,  both  in  good  and  cvD.  Yet  dill  let 
nature  fupply  the  ground-work  and  materials,  » well  as 
the  ftanckird,  of  poetical  fi&ion.  The  moil  expert  paint- 
ers ufe  a layman,  or  other  vifible  figure,  to  direCt  their 
hand  ar.d  regulate  their  fancy.  Homer  himfelf  founds 
his  two  potms  on  authentic  tradition  ; and  tragic  as 
well  as  epic  poe»*  have  followed  the  example.  The 
writers  of  romance,  too,  arc  ambitious  to  interweave  fine 
adventures  with  their  fables  ; and  when  it  can  be  coavc- 
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niently  done,  to  take  the  ontlines  of  their  plan  from  0; 
real  life.  Thus  the  tale  of  Robinfon  Crufoc  is  founded  •*»»■ 
on  an  incident  that  actually  bcfel  one  Alexander  $el.  *#a,r 
kirk,  a fea-faring  man,  who  lived  fevcral  years  alone  in 
the  ifland  of  Juan  Fernandes  : Smollct  is  thought  to 
have  given  us  fcvcral  of  his  own  adventures  in  the  Hif- 
tory of  Rodcric  Random  : and  tlie  chief  chara&nx  ia 
Tom  Jones,  Jofqih  Andrews,  and  Pamela,  are  (aid  to 
have  been  copied  from  real  originals.  Dramatic  co- 
medy, indeed,  is  for  the  moft  part  purely  fictitious:  for 
if  it  were  to  exhibit  real  events  as  well  as  prefent  man- 
ners, it  would  become  too  perfonal  to  be  endured  by  a 
well-bred  audience,  and  degenerate  into  downright 
abufe ; which  appears  to  have  been  the  cafe  with  the 
old  comedy  of  the  Greeks*.  But  in  general,  hints  ta- • Cn^ir, 
ken  from  real  exiftencc  will  be  found  to  give  no  little  Av.ttt 
grace  and  (lability  to  fiCtion,  even  in  tlie  moft  fanciful^4  "f 
poems.  Thofe  bints,  however,  maybe  improved  by  thf 
poet’s  imagination,  and  fet  off  with  every  probable nriik- 
omainent  that  can  be  devifed,  confidently  with  thcde-*8j. 
fign  and  genius  of  the  work  ; or,  in  other  worth,  with 
the  fympathiea  that  the  poet  means  to  awaken  in  the 
mind  of  his  reader.  For  mere  poetical  ornament,  when 
it  fails  to  intcrrft  the  affections,  is  not  only  ufeWr*, 
but  improper;  all  true  poetry  being  addrefied  to  the 
heart,  and  intended  to  give  plcafurr  by  raifmg  or  Tooth- 
ing the  paflions  ; — the  ouly  effectual  way  of  pleating  a 
rational  and  moral  creature.  And  therefore  wc  would 
take  Horace’s  maxim  to  be  univerfal  in  poetry  .*  “ No n 
fat  'u  eji , pv  libra  ejf- pomato  ; dulcia  fuatj  . " M It  is  not 
enough  that  poems  be  beautiful;  let  them  alfo  be  offed- 
it . — For  that  this  is  the  meaning  of  the  word  Juleia 
in  this  place,  is  admitted  by  the  bird  interpreters,  and 
is  indeed  evident  from  the  context  f . f 

That  the  fentrments  and  feeling*;  of  percipient  beings,  wt 
when  exprefled  in  poetry,  ihonld  call  forth  our  affec-9'  J6 
tions,  is  natural  enough  ; but  can  defeription#  of  nuuii-Asd fe- 
male thing*  alfo  be  made  a fie  Cling  ? certainly  they  cam  toft* 
and  the  more  they  affect,  the  more  they  plcafe  us, 
the  more  poetical  we  allow  them  to  be.  Virgil’s G*or- ! 
gic  is  a noble  fpccimen  (and  indeed  the  noblcft  in  the^cWs! 
world)  of  this  fort  of  poetry.  Hi#  admiration  of  ei-dhtf-*- 
temal  nature  gains  upon  a reader  of  talle,  till  it  rife  to 
perfect  enthufiafm.  Ihc  following  oblervation*  will  per- 
haps explain  this  matter. 

Every  thing  in  nature  is  complex  in  itfelf,  and  bears 
innumerable  relations  to  other  things  ; and  may  there- 
fore be  viewed  in  an  endlcfs  variety  of  lights,  and  con- 
fcqucntlv  deferibed  in  an  endlcfs  variety  of  wnyv.  Some 
deferiptions  are  good,  and  others  bad.  An  hiftoricd 
defeription,  that  enumerates  all  the  qualities  of  any  ob» 
jcCl,  is  certainly  good,  becaufe  it  is  true  ; but  may  be 
as  uiaffieftiw  as  a logical  definition.  In  poe  try,  no  un- 
affeCting  defeription  is  good,  however  conformable  id 
truth  : for  here  wc  expect  not  a complete  enumeration 
of  qualities  (the  chief  end  of  the  art  being  to  plcafe), 
but  only  fuch  au  enumeration  as  may  give  a lively  and 
intcrefting  idea.  It  i*  not  memory,  or  the  -knowledge 
of  rules,  that  can  qualify  a poet  for  this  fort  of  deferip- 
tion ; but  a peculiar  liveliuefx  of  fancy  and  fenfibflity 
of  heart,  the  nature  whereof  wc  may  explain  by  it* 
effects,  but  we  cannot  lay  down  rules  for  the  attain- 
ment of  it. 

When  our  mind  is  occupied  by  any  emotion,  we  na- 
turally ufe  words  and  meditate  00  things  that  arc  fuit- 
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Of  able  to  it  and  tend  to  tneourage  it.  If  a man  vrere  to 
,n  write  a letter  when  he  is  very  angry,  there  would  pro- 
. n^‘,‘  bably  be  fomrthing  of  vehemence  or  bitterneft  in  the 
Ryle,  even  though  the  perfon  to  whom  he  wrote  were 
not  the  object  of  his  anger.  The  fame  thing  holds  true 
of  every  other  flrong  pafiion  or  emotion: — while  it  pre- 
dominates in  the  mind,  it  gives  a peculiarity  to  our 
thoughts,  as  well  as  to  our  voice,  gtfture,  and  counte- 
nance : And  hence  we  expert,  that  every  perfonage  in- 
troduced in  poetry  fttould  fee  things  through  the  me- 
dium of  his  ruling  paffion,  and  that  his  thoughts  and 
Frer/per-  language  IHould  be  tin&urcd  accordingly.  A mclan- 
fnr  intro-  choly  man  walking  in  a grove,  attends  to  thole  things 
doced  in  that  fuit  and  encourage  his  melancholy  ; the  fighing  of 
5ottr? , . the  wind  in  the  trees  the  murmuring  of  waters,  the 
darknefs  and  fohtude  of  the  (hades  : A cheerful  man  in 


fhuold  fee 
thing* 


through  the  the  fame  place,  finds  many  fubje&s  of  cheerful  medita- 
m.-dium  of  t»on,  in  the  tinging  of  birds,  the  bri(k  motions  of  the 
hisralkig  babbling  dream,  and  the  livelinefi  and  variety  of  the  ver- ^ 
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dure.  Perfons  of  different  chara&ert,  contemplating 
the  fame  thing,  a Roman  triumph,  for  inllancc,  feel  dif- 
ferent emotions,  and  turn  their  view  to  different  obic&s. 
One  is  tilled  with  wonder  at  fuch  a difplay  of  wealth  and 
power;  another  exults  in  the  idea  of  conqueft,  and  pants 
for  military  renown;  a third,  ftunned  with  clamour,  and 
handled  with  confution,  wi/het  for  tilence,  fecurity,  and 
folitude ; one  melts  with  pity  to  the  vanquilhed,  and 
makes  many  a fad  rcflc&ion  upon  the  infigniftcance  of 
worldly  grandeuri  and  the  uncertainty  of  human  things; 
while  the  buffoon,  and  perhaps  the  philofopher,  con- 
tiders  the  whole  as  a vain  piece  of  pageantry,  which,  by 
its  folemn  procedure,  and  by  the  admiration  of  fo  many 
people,  is  only  rendered  the  more  ridiculous  : — and  each 
of  thefe  perfons  would  deferibe  it  in  a way  fuitablc  to 
his  own  feelings,  and  tending  to  raife  the  fame  in  others. 
We  fee  in  Milton's  Allegro  and  Penforofo,  how  a dif- 
ferent caft  of  mind  produces  a variety  in  the  manner  of 
conceiving  and  contemplating  the  fame  rural  fccnary. 
In  the  former  of  tlude  excellent  poems,  the  author  per- 
foliate* a cheerful  man,  and  takes  notice  of  thofe  things 
in  external  nature  that  arc  fuitable  to  cheerful  thoughts, 
and  tend  to  encourage  them  i in  the  latter,  every  object 
deferibe d is  lerious  aad  folemn,  and  productive  of  calm 
refleflion  and  tender  melancholy : and  fix  Ibould  not 
be  eatily  perfuaded,  that  Milton  wrote  the  firft  under 
the  influence  of  forrow,  or  the  fecond  under  that  of 
gladncfs.  We  often  fee  an  author's  character  in  hit 
works ; and  if  every  author  were  in  earned  when  he 
writes,  we  Ihould  oftener  fee  it.  Thomfon  was  a man 
of  piety  and  benevolence,  and  a warm  admirer  of  the 
beauties  of  nature  ; and  every  defeription  in  hi*  delight- 
ful poem  on  the  Scafons  tend*  to  raife  the  lame  laudable 
affections  in  his  reader.  The  parts  of  natore  that  at- 
tract his  notice  arc  tbofc  which  an  irapiou*  or  hard- 
hearted man  woutd  neither  attend  to,  nor  be  affc&cd 
with,  at  leaft  in  the  fame  manner.  In  Swift  we  fee  a 
turn  of  mind  very  different  from  that  of  the  amiable 
Thomfon  ; little  rclffh  for  the  fublirr.c  or  beautiful,  and 
a perpetual  fticctftion  of  violent  emotions.  All  his  pic- 
Von.  XV.  Part  I. 
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tures  of  human  life  feetn  to  fliovr,  that  deformity  asd  . 

meannefa  were  the  favourite  objects  of  his  attention,  and 

that  his  foul  was  a conilant  prey  to  indignation  (c),  < 

difguft,  and  other  gloomy  paflxons,  ariting  from  fuch  a 
view  of  things.  And  it  ia  the  tendency  of  almoft  all 
his  writings  (though  it  was  not  always  the  author's  dc- 
fign),  to  communicate  the  fame  pailions  to  his  reader  : 
infomuch,  that  notwithftanding  his  erudition  and  unjw-"’ 
lodge  of  the  world,  liis  abilities  as  a popular  orator  and 
man  of  butinefs,  the  energy  of  his  ftyle,  the  elegance  of 
fome  of  his  verfes,  and  his  extraordinary  talents  In  wit 
and  humour,  there  is  reafon  to  doubt,  whether  by  ilu- 
dying  his  works  any  perfon  was  ever  much  improved  in 
piety  or  benevolence.  rt 

And  thu3  wc  fee,  how  the  competitions  of  an  inge-I*  *»di*t 
nious  author  may  operate  upon  the  heart,  whatever  be^J0*^ 
the  fubjccl.  The  affections  that  prevail  in  the  author- 
hixnfelf,  direct  hi*  attention  to  objc&s  congenial,  ande.-crbeiu 
give  a peculiar  bias  to  his  inventive  powers,  and  & pe-fubjeift. 
culiar  colour  to  his  language.  Hence  his  work,  as  well 
as  face,  if  nature  is  permitted  to  exert  hcrfclf  freely  in 
it,  will  exhibit  a picture  of  his  mind,  and  awaken  cor- 
refpondent  fympathies  in  the  reader.  When  thefe  arc 
favourable  to  virtue,  which  they  always  ought  to  be, 
the  work  will  have  that  fweet  pathos  to  which  Horace  • 
alludes  in  the  paflage  above  mentioned  j and  which  ivc  * 
fo  highly  admire,  and  fo  warmly  approve,  even  in  thofe 
parts  of  the  Gcorgic  that  deferibe  inanimate  nature. 

Horace's  account  of  the  matter  in  queflion  differs  not 
from  what  is  here  given.  **  It  is  not  enough  (fays  he*)  # 'fr* 
that  poems  be  beautiful;  let  them  be  affecring,  and*  99 
agitate  the  mind  with  whatever  paflior.a  the  poet  withes 
to  impart.  The  human  countenance,  as  it  fmiles  On 
thofe  who  fmile,  accompanies  alfo  with  fympathetic 
tears  thofe  who  mourn.  If  you  would  have  me  weep, 
you  mult  firft  weep  yourfclf;  then,  and  not  before,  (hall 
•I  be  touched  with  your  misfortunes. — For  nature  firft 
makes  the  emotions  of  our  mind  conrcfpond  with  our 
circumllances,  infilling  real  joy,  forrow,  or  refentment, 
according  to  the  occafion  ; and  afterwards  gives  the 
true  pathetic  utterance  to  the  voice  and  language."  * 

This  doctrine,  which  concerns  the  orator  and  the  player 
no  left  than  the  poet,  isftridly  philosophical,  and  equal- 
ly applicable  to  dramatic,  to  deforiptive,  and  indeed  to 
every  fpccies  of  intcreliing  poetry.  * The  poet’*  fenfibi- 
lity  mud  firft  of  all  engage  him  warmly  in  his  fubjeft* 
and  in  every  part  of  it ; otherwise  he  will  labour  in  vain 
to  intcreft  the  reader.  If  he  would  paint  external  na- 
ture, as  Virgil  and  Thomfon  have  done,  fo  as  to  make 
her  amiable  to  others,  he  muft  firft  be  enamoured  of  her 
himfi.lt ; if  he  would  have  his  heroes  and  heroines  fpeak 
the  language  of  love  or  fonow,  devotion  or  courage,  am- 
bition or  anger,  benevolence  or  pity,  his  heart  muft  be 
fufocptible  of  thofe  emotion*,  and  in  fomc  degree  fed 
them,  as  long  at  leaft  as  he  employs  himfelf  in  framing 
words  for  them ; being  allured,  that 

He  beft  (hall  paint  them  who  can  feel  them  mod.  1 

Pope’s  J'/oifa , v.  365. 
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(c)  For  part  of  thii  remark  we  have  hi?  own  authority,  often  in  lm  letter?,  and  very  explicitly  in  the  Latin 
epitaph  which  be  compofed  for  himfelf ubi  fteva  iadignatio  uheriu,  cor  lac  era  re  i.equit."  Set  his  iafl  wilt 
awl  If/lament,  t 
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°f  , The  true  port,  therefore,  trull  not  only  ftudv  nature, 
aK^  know  the  reality  of  thing*,  but  rnuB  alfo  potlcfi 
fancy,  to  invent  additional  decorations ; judgment,  to 
direct  him  in  the  choice  of  fuch  as  accord  with  verifi- 
militude  ; and  fenfibilitv,  to  enter  with  ardent  emotions 
into  every  part  of  hi*  fubje&,  fo  as  to  tramfufc  into 
every  part  of  his  work  a pathos  and  energy  fufficicnt 
to  raife  corrcfponding  emotions  in  the  reader. 

M The  hillorian  and  the  poet  (fays  Arittotlc*)  dif- 
fer in  this,  that  the  former  exhibits  things  as  they  are, 
the  latter  as  they  might  be  e.  in  that  JJate  of  per- 

fection which  is  confiUcnt  with  probability,  and  in  which, 
for  the  fake  of  our  own  grati'ication,  we  wilh  to  find 
them.  If  the  poet,  after  all  the  liberties  he  is  allowed 
to  take  with  the  truth,  can  produce  nothing  more  cx- 
quifitc  than  is  commonly  to  he  nirt  with  in  hillorv,  his 
reader  will  be  difappointed  and  diffatisfied.  Poetical  re- 
presentations mull  therefore  be  framed  after  a pattern  of 
*the  highcll  probable  perfection  that  the  genius  of  the 
work  will  admit : — external  nature  mull  in.  them  be 
more  picturefque  than  in  reality;  ad  ion  more  animated; 
tentinunts  more  expreflive  of  the  feelings  and  character, 
and  more  firilablc  to  the  circumftances  of  the  fpcakeT ; 
perfonage*  better  accomplUhed  in  thofc  qualities  that 
raife  admiration,  pity,  terror,  and  other  ardent  emo- 
tions ; and  events  more  compact,  more  clearly  connect- 
ed with  caufes  and  confequences,  and  unfolded  in  an 
order  more  Battering  to  the  fancy,  and  more  interelling 
to  the  pafiion«i.  But  where,  it  may  be  faid,  is  this  pat- 
tern of  perfection  to  be  found  ? Not  in  real  nature ; 
ntherwife  hiftory,  which  delineates  real  nature,  would 
alfo  delineate  this  pattern  of  perfection.  It  is  to  be 
found  only  in  the  mind  of  the  poet ; and  it  is  ima- 
gination, regulated  by  knowledge,  dial  enables  him  to 
form  it. 

In  the  beginning  of  life,  and  whfle  experience  is  con- 
fined to  a Onall  circle,  we  admire  every  thing,  and  are 
pleafed  with  very  moderate  excellence.  A pcal’ant  thinks 
the  hall  of  his  landlord  the  fineft  apartment  in  the  uni- 
verfc,  liHens  with  rapture  to  the  Broiling  ballad-finger, 
and  wonders  at  tlvc  rude  wooden  cuts  that  adorn  his 
ruder  competitions.  A child  looks  upon  his  native  vil- 
lage as  a town  ; upon  the  brook  that  runs  by  as  a ri- 
ver.; and  upon  the  meadows  and  hills  in  the  neighbour- 
hood es  the  moil  fpacious  and  beautiful  that  can  be. 
But  when,  after  long  abfence,  he  returns  in  his  de- 
clining years,  to  vifit,  once  before  he  die,  the  dear  fpot 
that  gave  him  birth,  and  thofe  fee  nos  whereof  he  re- 
members rather  the  original  charms  than  the  exacl  -pro- 
portions ; how  is  he  dilappointed  to  find  every  thing  fo 
debafedund  fo  diminithed!  The  bills  feeiti  to  have  funk 
into  the  ground,  the  brook  to  be  dried  up,  and  the  vil- 
lage to  be  forfaken  of  its  people  ; tile  parirti-church, 
ftftpped  of  all  its  fancied  magnificence,  is  become  low, 
gloomy,  and  narrow ; and  the  fields  are  now  only  the 
miniature  of  what  they  werr.  Had  he  never  left  this 
(pot,  hts  notions  might  hxve  remained  the  fame  as  at 
hril ; and  had  he  travelled  but  a little  way  from  it,  they 
would  not  pcihaps  have  received  any  material  enlarge- 
ment. It  ferma  then  to  be  from  obfervation  of  many 
things  of  the  fame  or  fimilar  kinds,  that  we  acquire  the 
talent  of  forming  ideas  more  perfect  than  the  real'ob- 
r.  poetical  je&s  that  lie  immediately  around  us  : and  thefe  ideas  we 
Unqr,  W#  may  improve  gradually  more  and  more,  according  to  the 
vivacity  of  our  mind,  and  extent  of  our  experience,  till  at 
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laft  wc  come  to  raife  them  to  a degree  of  perfeAion  fu-  Of 
perior  to  any  thing  to  he  found  in  real  life.  There  can-  b 
not  fore  be  any  inyfiery  in  this  doctrine;  for  we  think 
and  fpcak  to  the  fame  purpofc  every-  day.  Thus  nothing  ” T 
is  more  common  than  to  fay,  that  fuch  an  artift  excels 
all  we  have  ever  known  in  his  profdfion,  and  yet  that 
we  can  Bill  conceive  a fuperior  performance.  A mo- 
raliB,  by  bringing  together  into  one  view  the  feparate 
virtues  of  many  perfons,  is  enabled  to  lay  down  a fvf- 
tem  of  duty  more  perfect  than  any  he  has  eveV  feen  ex- 
emplified in  human  Conduct.  Whatever  be  the  emo- 
tion the  poet  intends  to  raife  in  his  reader,  whether  ad> 
miration  or  terror,  joy  or  forrow ; and  whatever  be  the 
object  he  would  exhibit,  whether  Venus  or  TifipHoor, 
Achilles  or  Therfites,  a palace  or.  a pile  of  ruins,  a 
dance  or  a battle  ; he  generally  copies  an  idea  of  h» 
own  imagination;  confidering  each  quality  as  it  is 
found  to  exifi  in  feveral  individuals  of  a fpecie*,  and 
thence  forming  an  aflemblage  more  or  lefs  perfeft  in  its 
kind,  according  to  the  purpofc  to  which  he  means  to  . 
apply  it. 

Hctice  it  would  appear,  that  the  ideas  of  poetry  arc  r *j 
rather  general  than  lingular ; rather  colle&ed  from  tbceonceiWf 
examination  of  a fpccies  or  rlafs  of  things,  than  copied  mwfl  « 
from  an  individual.  And  this,  according  to  Ariftotle,1*^ 
is  in  fad  the  cafe,  at  leaB  for  the  moB  part ; wlience 
that  critic  determines,  that  poetry  is  fomrthing  more 
cxquifitc  and  more  philofophical  than  hiftory*.  'Hie  hi-* 
Borian  may  deferibe  Bucephalus,  but  the  poet  delineates 5 * 
a war-horfe  ; the  former  muB  have  feen  the  animal  he 
fpeaka  of,  or  received  authentic  information  concern- 
ing  it,  if  he  mean  to  deferibe  it  hiBoricatly ; for  the 
latte*',  it  is  enough  that  he  has  feen  feveral  animals 
of  that  fort.  The  former  tells  us,  what  Achilles  ac- 
tually did  and  faid;  the  latter,  what  fuch  a fpecie#  of 
human  eharafter  as  that  which  bears  the  name  of  Achil- 
les would  probably  do  or  lay  in  certain  given  circum- 
lUnccs. 

It  i*  inded  true,  that  the  poet  may,  and  often  does, 
copy  after  individual  objects.  Homer,  no  doubt,  took 
his  chnra&crs  fmm  tin:  life  ; dr  at  halt,  in  forming 
them,  was  careful  to  follow  tradition  as  far  as  the  na- 
ture of  his  plan  would  allow'.  But  he  probably  took 
the  freedom  to  add  or  heighten  fome  qualities,  and 
take  away  others;  to  make  Achilles  for  example, 
ftronger,  perhaps,  and  more  impetuous,  and  more  emi- 
nent for  filial  affection,  and  Hector  more  patriotic  and 
more  amiable  than  he  really  was.  If  he  had  not  done 
this,  * or  fotnething  like  it,  his  work  would  have  been 
rather  a hiBory  than  a poem  ; would  have  exhibited 
men  and  things  a#  they  were,  and  not  as  they  might 
have  been  ; and  strfA Uts  and  Heilor  would  have  been  the 
names  of  individual  and  real  heroes ; whereas,  according 
to  Ari&bde,  they  are  rather  to  be  confidered  as  two 
diftinft  modifications  or  fpccies  of  the  heroic  charafter. 
Shakefpearc*s  account  of  the  cliffs  of  Dover  comes  fo 
near  the  truth,  that  wc  cannot  doubt  of  its  having  been 
written  by  one  who  had  feen  them  ; but  he  who  takes 
it  for  an  exact  hiilorical  deferi prion,  will  be  furprifed 
when  he  comes  to  the  place,  and  finds  tl-ofe  difts  not 
half  fo  lofty  as  the  poet  had  made  him  believe.  An 
htfiorian  would  be  to  blame  for  fuch  amplification ; 
bccaofc,  being  to  deferibe  an  individual  precipice,  he  • 
ought  to  tdl  us  juft  what  it  is ; which  if  he  did,  the 
deferiptioo  would  fuit  that  place,  and  perhaps  no  other 
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Of  io  tHc  whole  wot  Id.  But  the  poet  meant  only  to  gtvq 
KatU'C  m jyj  0f  what  fuch  a precipice  may  be } and  therefore 
, *<fy  his  defeription  may  perhaps  be  equally  applicable  to 
many  fuch  chalky  precipices  on  the  Ica-lhore. 

This  method  of  copying  after  general  ideas  formed 
by  the  artiil  from  ohlervalton  of  many  individuals,  di- 
ftinguhhcs  the  Italian  and  all  the  fublime  painters, 
from  the  Dutch  and  their  imitators.  Thefe  give  us 
bare  nature,  with  the  imperfections  and  pcciuiat  idea 
of  individual  things  or  perions;  but  thofe  give  nature 
improved  as  Jar  as  probability  and  the  dclign  of  the 
piece  will  admit.  Teniers  and  Hogarth  draw  faces, 
and  figures,  and  dreffes,  from  real  life,  and  prefent  man* 
ners  ; and  therefore  their  pieces  mull  in  fomc  degree 
lofelhe  effecl,  and  become  auk  ward,  when  the  prelent 
fulhions  become  obfolete.  — — Raphael  and  Reynolds 
In  n.<ter  to.|a|ie  their  models  from  general  nature  | avoiding,  as 
irfewnd  h*ras  poilihle,  (at  leail  in  all  their  gnat  performances), 
cwui.u.c*.  thofe  peculiarities  that  derive  their  beauty  from  mere 
fathiem  ; and  therefore  their  works  mull  give  pleat urc, 
and  appear  elegant,  as  long  as  men  are  capable  of  foi  m- 
ing  general  ideas,  and  of  judging  from  them.  The 
hd-mentioned  incomparable  artiil  is  particularly  ob- 
lervant  of  children,  whofe  looks  and  attitudes,  being 
]tfs  under  the  contsoul  of  art  aud  local  manners,  are 
more  characfccrifficul  of  the  fpccies  than  thofe  of  men 
and  women.  This  held  of  obfervatiou  has  fupplied 
him  with  many  hue  figures,  particularly  that  molt  ex- 
quifitc  one  of  Comedy,  ftrugglingfor  and  winning  (for 
who  could  refill  her ! ) the  affections  of  Garrick  : a 

figure  which  could  never  have  occurred  to  the  imagi- 
nation of  & painter  who  had  confined  his  views  to 
grown  perfons  looking  and  moving  in  all  the  forma- 
lity of  polite  life  ; — a figure  which  in  all  ages  and  coun- 
tries would  be  pronounced  natural  and  engaging;  — 
whereas  thofe  human  forms  that  we  fee  every  day  bow- 
ing and  courtcfying,  aud  limiting,  aud  turning  out 
their  toes  fecund urn  ortrm , and  dreffod  in  ruffles,  and 
wigs,  and  flounces,  and  hoop-petticoats,  and  full-trim- 
med fuits,  would  appear  elegant  no  further  than  the 
prefent  fashions  arc  propagated,  aud  no  longer  than 
they  remain  unaltered. 

The  pened  There  is,  in  the  progreft  of  human  fociety,  as  well 
in  flic  pro.  as  of  human  life,  a period  to  which  it  is  of  great  im- 
geef- of  h»-  porta  nee  for  the  higher  order  of  poets  to  attend,  and 
t^whi'ch*^  from  which  they  will  do  well  to  take  llieir  characters, 
,p  c aaJ  and  manners,  and  tlie  era  of  their  events;  namely,, 
tragic  poet* that  wherein  men  arc  raifed  above  Ravage  life,  and  con* 
Oioiifd  fiderably*  improved  by  arts,  government,  and  conver- 
fation  ; but  not  advanced  fo  high  in  the  alccnt  towards 
politenefs  as  to  have  acquired  a habit  of  difg oiling 
their  thoughts  and  paffious,  aud  of  reducing  llieir  be- 
haviour to  the  uniformity  of  the  mode.  Such  was  the 
period  which  Homer  had  the  good  fortune  (as  a poet) 
to  live  in,  and  to  celebrate.  This  is  the  period  at  which 
*the  manners  of  men  are  moll  piiturdqur,  and  their 
adventures  moll  romantic.  This  is  the  period  when 
the  appetites  unperverted  by  luxury,  the  powers  uu- 
* nervuttil  by  effeminacy,  and  the  thoughts  tlifengaged 
from  artificial  reftruiut,  will,  in  period*  of  fimibr  dd- 
JwfitioN  and  circumffanccs,  operate  in  nearly  the  fame 
way  ; and  when,  consequently , the  characters  of  par- 
ticular men  will  approach  to  the  nature  of  poetical  or 
general  ideas,  aud,  if  well  imitated,  give  pkaiurc  to  tire 
whole,  or  at  kail  to  a great  majority  of  mankind. 
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But  a chancier  tinflurrd  with  t!ic  fafftioni  of  polite  life  Of  PneticsJ 
would  not  be  fo  generally  interesting.  I. ike  a human 
figure  adjufted  by  a modem  dancing-miller,  and  dref- 
fed  by  a modem  tailor,  it  may  have  a good  rffeel  in 
fat  ire,  comedy,  or  farce : but  if  introduced  into  the 
higher  poetry',  it  would  be  admired  by  thofe  only  who 
had  learned  to  admire  nothing  but  prefent  fafhions, 
and  by  than  no  longer  tluui  the  prefent  faffuons  lad- 
ed ; and  to  all  the  reft  of  the  world  would  appear  auk- 
ward,  unaffc^ting,  and  perhaps  ridiculous.  But  A- 
chillis  and  Sarpeden,  Diomede  and  Hedor,  Nellor 
and  Ulyfles,  as  drawn  by  Homer,  muff  in  all  ages,  in- 
dependently on  fafhion,  command  the  attention  and  ad- 
miration of  mankind.  Thefe  have  the  qualities  that 
aa*  universally  known  to  belong  to  human  nature; 
whereas  the  modern  fine  gentleman  is  diilinguilhed  by 
qualities  tluit  belong  only  to  a particular  age,  foefetv, 
and  coi  ner  of  the  world.  We  fpcak  not  of  moral  or 
intellectual  virtues,  which  arc  objects  of  admiration  to 
every  age  ; but  of  thole  outward  accompli  fitments,  and 
that  pauicular  temperature  of  the  paJfioitx,  which  form 
tlit  moft  perceptible  pa»t  of  a human  character.  — 

As,  therefore,  the  politician,  in  difculfing  the  rights  of 
mankind,  muff  often  allude  to  an  imaginary  llatc  of  na- 
ture ; fo  the  poet  who  intends  to  raife  admiratiou,  pity, 
terror,  and  other  important  emotions,  in  the  general  ty 
of  mankind,  especially  in  thofe  tenders  whole  minds  are 
moll  approved,  muff  take  his  pictures  of  life  and  man- 
ners, rather  from  the  heroic  period  we  now  fpeak  of, 
than  from  the  ages  of  refinement ; aud  muff  therefore 
(to  repeat  the  maxim  of  Aiiitodc)  “ exhibit  things,  net 
as  they  arc,  but  as  they  might  be." 

S EC  T.  1 V.  Of  Poetical  Characters. 

k 

Horace  feems  to  tlu’nk,  that  a competent  knov-Haiailrr* 
ledge  of  moral  philofophy  will  fit  an  author  for  iffisn-'"  , 
ing  the  fui  table  qualities  and  duties  to  each  poetical 
perfonage  : ( drt.  Pori.  v.  309. — 316.)  The  maxim  chuaAer*; 
may  be  true,  as  far  as  nunc  morality  is  the  aim  of 
the  poet ; but  cannot  be  underitood  to  refer  to  the  de- 
lineation of  poetical  charadci  s in  general : for  a thorough 
acquaintance  with  ail  the  moral  phiiofophy  in  the  world 
would  not  have  enabled  Blackmorc  to  paint  fuch  a per- 
fonage  as  Homer’s  .Ychillcs,  Shakefpearc’s  Othello,  or 
the  Satan  of  lVrad.fe  Loft.  To  a competency  of  mo- 
ral foie-nee,  there  muff  be  added  an  extenfive  knowledge 
of  mankind,  a warm  and  elevated  imagination,  and  the 
great  ell  fallibility  of  heart,  before  a genius  can  be 
formed  equal  to  fo  difficult  a talk.  Horace  is  in- 
deed fo  fenfihic  of  the  danger  of  introducing  a new 
character  in  poetry,  that  he  even  difeourages  the  at- 
tempt, and  advifo*  the  poet  rather  to  take  his  perfons 
from  the  ancient  authors,  or  from  tradition : Ibui. 
lip.— 130. 

To  conceive  the  idea  of  a good  man,  and  to  invent 
and  fupport  a great  poetical  character,  arc  two  very 
different  things,  however  they  may  feem  to  have  been 
confounded  by  tome  kite  critics.  The  firft  is  eafy  to 
any  perfon  fuificieutly  inllniAed  in  the  duties  of  life: 
the  laff  is  pc  1 haps  of  all  the  efforts  of  human  genius 
the  ipoff  difficult;  fo  very  difficult,  that,  though  at- 
tempted by  many,  Homer,  Sbakcfpcare,  and  Milton, 
arc  abnoff  the  only  authors  who  have  fuccecdcd  in  it. 

Bat  charade  rs  of  perfeci  virtue  are  not  the  moll  pn*- 
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Of  Po«t3e*]pfr  for  poetry.  It  Teems  to  be  agreed,  that  the  Dei- 
1 haraflers  ty  not  be  introduced  in  the  machinery  of  a pee* 

’ tical  fable.  To  afertbe  to  him  words  and  aftions  of 
our  own  invention,  feems  very  unbecoming  ; nor  can 
a poetical  defeription,  that  is  known  to  be,  and  mud 
of  needfity  be,  infinitely  inadequate,  ever  fatisfy  the 
Wb  ch,  human  mind.  Poetry,  according  to  the  bed  critics, 
though  «’c-is  an  imitation  of  human  action  ; and  therefore  poeti- 
fhouhi  ^ charafters,  though  elevated,  ihould  ftill  partake  of 
takcYf^hc  the  paffions  and  frailties  of  humanity.  If  it  were  not 
f/«kic<  of  for  the  vices  of  fome  principal  perfonages,  the  Iliad 
humanity ; would  not  be  either  fo  interefting  or  fo  moral : the 

mofl  moving  and  mod  eventful  parts  of  the  jEncid  arc 
thole  that  deferibe  the  effects  of  unlawful  p;ifliun 
the  moft  indruftive  tragedy  in.  the  world,  we  mean 
Macbeth,  is  founded  in  crimes  of  dreadful  enormity : 

\ —and  if  Milton  had  not  taken  into  his  plan  the  fall  of 
our  firtl  parents^  as  well  as  their  date  of  innocence, 
his  divine  poem  mull  have  wanted  much  of  its  pathos, 
and  could  not  have  been  (what  it  now  is)  fuch  a trea- 
fure  of  important  knowledge,  as  no  other  uoinfpired 
writer  ever  comprehended  iu  fo  fmall  a compafs.  — * 
Virtue,  like  truth,  is  uniform  and  unchangeable.  We 
may  anticipate  the  part  a good  man  will  aft  in  any  gi- 
ven circuindances : and  therefore  the  events  that  <le- 
ptnd  on  fuch  a man  mud  be  lefs  furprifing  than  thofc 
which  proceed  from  paffion  ; the  vicilfitudes  whereof 
it  is  fireque  *dy  impoffible  to  forefee.  From  the  vio- 
lent temper  of  Achilles,  in  the  Iliad,  fpring  many  great 
incidents;  which  could  not  have  taken  place,  if  he  had 
been  calm  and  prudent  like  Ulyffes,  or  pious  and  pa- 
triotic like  Eneas : — Has  rejeftion  of  Agamemnon's  of- 
fers, in  the  ninth  book,  arifes  from  the  violence  of  his 
rdentment  j— bis  yielding  to  the  requeft  of  Patrodus, 
• ui  the  1 6th,  from  the  violence  of  his  fricndfhip  (if  we 

may  fo  fpcak)  counteracting  his  refentment  ; and  his 
idloring  to  Priam  the  dead  body  of  Htftor,  in  the 
34th,  from  the  violence  of  his  affcdlion  to  his  own  aged 
lather,  and  lus  regard  to  the  command  of  Jupiter,  coun- 
tt  rafting,  in  fome  mealure,  both  his  forruw  for  his 
friend,  and  his  thirll  for  vengeance. Bcfidcs,  ex- 

cept where  there  is  fome  degree  of  vice,  it  pains  us  too 
exquifitely  to  fee  misfortune ; and  therefore  poetry 
would  ecafe  to  have  a pleafurable  influence  over  our  ten- 
der paffions  if  it  were  to  exhibit  virtuous  charafters  only. 
And  as  in  life,  evil  is  ncceffary  to  our  moral  probation, 
and  the  poffibOity  of  error  to  our  intcllcftual  improve- 
ment ; fo  bad  or  mixed  charafters  are  ufeful  in  poetry, 
to  give  to  the  good  fuch  opposition,  as  puts  them  upon 
difplaying  and  cxcrcifing  their  virtue. 

Whilft  the  All  thofc  perfonages,  however,  in  whofe  fortune 
perfonages  the  poet  means  that  we  ihould  be  interefted,  mud  have 
fatethc  aKTCCa^e  an(I  admirable  qualities  to  recommend  them 
poet 'meant  to  our  regard.  And  perhaps  the  greauil  difficulty  in 
tha  we  the  art  lies  in  fuitably  blending  thufe  faults  which  the 
Should  be 
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poet  finds  it  expedient  to  give  to  any  particular  hero,  Of fseial 
with  fuch  moral,  intelleftual,  or  coponeal  accompltfh- 
ments,  as  may  engage  our  eitcem,  pity,  or  admira- ' J 
tion,  without  weakening  our  hatred  of  vice,  or  love 
of  virtue.  In  moil  of  our  novels,  and  in  many  of  our 
plays,  it  happeus  unluckily,  that  the  hero  of  the  piece 
is  fo  captivating,  as  to  incline  us  to  be  indulgent  to 
every  part  of  his  charaftcr,  the  bad  as  well  as  the 
good.  But  a great  mailer  knows  how  to  give  the  pro- 
per direction  to  human  fenfibility ; and,  without  any 
perverfion  of  our  faculties,  or  any  confufion  of  right 
and  wrong,  to  make  the  fame  per fon  the  objed  of 
very  different  emotions,  of  pity  and  hatred,  of  admi- 
ration and  horror.  Who  docs  not  ctlecm  and  admire 
Macbeth  for  his  courage  and  gencrofity  i who  docs 
not  pity  him  when  befet  with  all  the  terrors  of  a preg- 
nant imagination,  fuperllitious  temper,  ai.d  awakened" 
conference  t who  does  not  abhor  him  as  a monftcr  of 
cruelty,  treachery,  and  ingratitude  ? His  good  quali- 
ties, by  drawing  us  near  to  him,  make  us,  as  it  were, 
eyc-witnefles  of  his  crime,  and  give  us  a fellow-feel- 
ing of  his  remorfc  ; and  therefore,  his  example  cannot 
fall  to  have  a powerful  effeft  in  cheriihing  our  love  of 
virtue,  and  fortifying  our  minds  again  ft  criminal  iiw 
prcffioM  : whereas,  had  he  wanted  thofc  good  quali- 
ties, we  Ihould  have  kept  aloof  from  his  concerns,  or 
viewed  them  with  a fupcrficial  attention  ; in  which  cafe 
his  example  would  have  had  little  more  weight  than 
that  of  the  robber,  of  whom  we  know  nothing,  but 
that  he  was  tried,  condemned,  and  executed.— Satan, 
in  Paradife  Loft,  is  a charaftcr  drawn  and  fupported 
with  the  moft  confummatc  judgment.  The  old  furies 
and  demons,  Hecate,  Tilipnone,  Alcfto,  Megan,  are 
objects  of  unmixed  and  unmitigated  abhorrence ; Ti- 
tyus,  Enceladus,  and  their  brethren,  are  remarkable 
for  nothing  but  impiety,  deformity,  and  vaftnefs  of  fixe; 

Pluto  is,  at  beft,  an  inftpid  perfonage ; Mara,  a hair- 
brained  ruffian  ; Taffo's  infernal  tyrant,  an  ugly  and 
overgrown  monftcr : — but  in  the  Miltonic  Satan,  wc 
are  forced  to  admire  the  majefty  of  the  ruined  arch- 
angel, at  the  fame  time  that  we  deleft  the  unconquer- 
able depravity  of  the  fiend.  “ But,  of  all  poetical  cha- 
rafters,  (fays  the  elegant  critic  from  whom  we  art f/y- 
extracting),  the  Achilles  of  Homer  (d)  feems  to  roe 
the  mofl  exquifite  of  invention,  and  the  moft  highly 
fmifhed.  The  utility  of  this  charaftcr  in  a moral  view 
is  obvious  ; for  it  may  be  confidcred  as  the  fourc*  of 
all  the  morality  of  the  Iliad.  Had  not  the  generous 
and  violent  temper  of  Achilles  determined  him  to  pa- 
tronife  the  augur  Calchds  in  defiance  of  Agamemnon, 
and  afterwards,  on  being  affronted  by  that  vindiftive 
commander,  to  abandon  for  a time  the  common  caufc 
of  Greece  ; - the  fatal  effefts  of  diflenfion  among  confe- 
derates, and  of  capricious  and  tyrannical  behaviour  io  a . 
fovercign,  would  not  have  been  the  leadiug  moral  of 

Homer's 


(d)  44  I fay  the  Athi'let  of  Homs*.  Latter  authors  have  degraded  the  charaftcr  of  this  hero,  by  fuppofing 
every  part  of  his  body  invulnerable  except  the  heel.  I know  not  how  often  I have  heard  this  urged  as  one  ot 
Homer’s  abfurditics ; and  indeed  the  whole  Iliad  is  one  continued  abfurdity,  on  this  fuppofitihn.  But  Ho- 
mer all  along  makes  his  hero  equally  liable  to  wounds  and  death  with  other  men.  Nay,  to  prevent  all  nit- 
ftakes  in  regard  to  this  matter,  (if  thofc  who  cavil  at  the  poet  would  but  read  his  work),  he  actually  wounds 
him  in  the  right  arm  by  the  lance  of  Aileropacus,  in  the  battle  near  the  river  Scaraandcr.’*  Sec  //W,  ui* 
vor.  161.— jfil. 
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Of  tvttlemIMwntr'i  pottrfl  nor  eou'd  Hcfbr,  Sirpedoa,  Enew, 
Changer*  Ulyflc*,  and  the  other  amiable  heroes,  Iiave  been  brought 
v ■'  forward  to  Ggnalire  their  virtues,  and  to  recommend 
themfelves  to  the  cileem  and  imitation  of  mankind. 

*«teU  “ They  who  form  their  judgment  of  Achilla  from 
knee  «f the the  impeded  fkctch  given  of  him  by  Horace  in  the 
yoetied  Art  of  Poetry,  (v.  121,  I2J.)  J and  conlidcr  him  only 
ihiiifltf  u 3 hateful  compnltfiim  of  anger,  revenge,  fiercends, 
^^^'obftinacT,  and  pride,  can  uever  enter  into  the  views  of 
Homer,  nor  be  iuitably  affected  with  his  narration. 
All  thefc  vices  arc  no  doubt,  in  fomc  degree,  combin- 
ed in  Achilles;  but  they  ire  tempered  with  qualities 
of  a different  fort,  which  render  him  a moll  lnterett- 
ing  character,  and  of  courfc  make  the  Iliad  a moll  in* 
tcrelling  poem.  Every  reader  abhors  the  faults  of  this 
hero  : and  yet,  to  an  attentive  reader  of  Homer,  this 
hero  mull  be  the  objeft  of  efteem,  admiration,  and 
pity  ; for  he  has  many  good  as  well  as  bad  affections, 
and  is  equally  violent  in  all  i — Nor  is  he  poffcflcd  ‘d  a 
fingle  vice  or  virtue,  which  the  wonderful  art  of  the 
poet  has  not  made  fubfervient  to  the  defign  of  the 
poem,  and  to  the  peogrefs  and  cataftroplic  of  the  ac* 
lion ; fo  that  the  hero  of  the  Iliad,  confidcrcd  as  a 
poetical  perfonage,  is  juft  what  he  fhould  be,  neither 
greater  nor  lcf%  neither  worfc  nor  better. -He  is  every- 
where diftinguilhed  by  an  abhorrence  of  opprelfion, 
by  a liberal  and  elevated  mind,  by  a paffion  for  glory, 
and  by  a love  of  truth,  freedom,  and  fiuccrity.  He  is 
for  the  moll  part  attentive  to  the  duties  of  religion  ; 
and,  except  to  thofe  who  have  injured  him,  courteous 
and  kind  : he  is  affeaionate  to  his  tutor  Phenix  ; and 
not  “tonly  pities  the  misfortune*  of  his  enemy  Priam, 
but  in  the  mod  Toothing  manner  adminifters  to  him 
the  bell  confolation  that  Homer’s  poor  theology  could 
fumith.  Though  no  admirer  of  the  caufe  in  whfch  his 
evil  deftiny  compels  him  to  engage,  he  is  warmly  at- 
tached to  his  native  land  ; and,  ardent  as  he  w in  ven- 
geance, he  is  equally  fo  in  love  to  hk  aged  father  Pc- 
k-us,  and  to  his  friend  Patrodua.  He  is  not  luxuri- 
ous like  Paris,  nor  downifli  like  Ajax;  his  accom- 
pbfhmcnts  arc  princely,  and  his  amufcmeifts  worthy 
of  a hero.  Add  to  this,  as  an  apology  for  the  vehe- 
mence of  his  anger,  that  the  affront  he  had  received 
was  (according  to  the  manners  of  that  age)  of  the  moll 
atrocious  nature ; aid  not  only  unprovoked,  but  fucli 
as,  on  the  part  of  Agamemnon,  betrayed  a brutal  in- 
fcnfibility  to  merit,  as  weH  as  a proud,  felfilh,  ungrate- 
ful, and  tyrannical  difpofition.  And  though  he  is  of- 
ten incxcufably  furious ; yet  it  is  but  jutllce  to  re- 
mark, that  he  was  not  naturally  cruel  (e)  ; and  that 
his  wildcft  outrages  were  fuch  as  in  thofe  rude  times 
might  be  ex  petted  from  a violent  man  of  invincible 
Rrength  and  valour,  when  exafpe rated  by  injury,  and 
frantic  with  furrow. —Our  hero’s  claim  to  the  ad- 
miration of  mankind  is  indifputablc.  Every  part  of 
his  chara&er  is  fublime  and  aftonilhing.  In  his  per- 
' fon,  he  is  the  RrongcR,  the  fwiftcR,  the  moft  beauti- 
ful of  men  tliia  laft  circumlhmcc,  however,  occurs 
not  to  his  own  obfervation,  being  too  trivial  to  attract 
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the  notice  of  fo  great  a mind.  The  Tates  had  put  it  Of  Mai 
in  his  power,  either  to  return  home  before  the  end  of 
tlic  war,  or  to  remain  at  Troy : — if  he  chofe  the  for-  " 
mer,  he  would  enjoy  tranquillity  and  happtneft  in  his 
Own  country  to  a good  old  age  ; if  the  latter,  he  mull 
perilh  in  the  bloom  of  his  youth  : — his  affc£tion  to  his 
father  and  native  country',  and  his  hatred  to  Agamcm* 
non,  Rrongly  urged  him  to  the  firft ; but  a defirc  to 
avenge  the  death  of  his  friend  determines  him  to  ac-* 
cent  the  laft,  with  all  its  confcquenccs.  This  at  once 
diiplays  the  greatneCs  of  his  fortitude,  the  warmth  of 
his  friend  (hip,  and  the  violence  of  hit  fanguinary  paf- 
iions : and  it  is  this  that  fo  often  and  fo  powerfully 
recommends  him  to  the  pity,  as  well  as  admiration,  of 
the  attentive  reader.”  st 

It  is  equally  a proof  of  rich  invention  and  cxa&  Of  ^11  rto. 
judgment  in  Homer,  that  he  mixes  forae  good  quali-™^^*” 
tics  in  all  his  bad  cliara&crs,  and  force  degree  of  im- 
porfc&ion  in  altnuft  all  his  good  ones. -—Agamem- 
non, nothwitliftanding  his  pride,  is  an  able  general,  and 
a valiant  man,  and  highly  efteemed  as  fuch  by  the 
greater  part  of  the  army.  — — Paris,  though  effemi- 
nate, and  vain  of  his  drefs  and  perfon,  is,  however, 
good-natured,  patient  of  reproof,  not  deftilute  of 
courage,  and  eminently  (killed  in  mufic  aud  other  fine 

arts. Ajax  is  a huge  giant;  fcarlcfs  rather  from 

infcniibility  to  danger,  and  confidence  in  his  maffy 
arms  than  from  any  nobler  principle ; boaflful  and 
rough  ; rcgardlcfs  of  the  gods,  though  not  downright 
impious : yet  there  is  in  his  manner  fomething  of  Brattle', 
franknefs  and  blunt  fincerity,  which  entitle  him  to  aut  fupra, 
(hare  in  our  efttrem ; and  he  is  ever  ready  to  aflift  his 
countrymen,  to  whom  he  renders  good  fervice  on 
many  a perilous  emergency.— —The  character  of  He- 
len, in  fpitc  Of  her  faults,  and  of  the  many  calamities 
whereof  (he  is- the  guilty  caufe,  Homer  has  found  means 
to  recommend  to  our  pity,  and  -abnoft  to  our  love ; and 
this  he  does,  without  fecking  to  extenuate  the  crime 
of  Paris,  of  which  the  moll  refpe&able  perfonages  in 
the  poem  are  made  to  fpeak  with  becoming  abhorrence. 

She  is  fo  full  of  remorfe,  fo  ready  on  every  occafiou 
to  condemn  her  pall  coudu&,  fo  affectionate  to  her 
friends,  fo  willing  to  do  juftice  to  every  body’s  merit, 
and  withal  fo  finely  accomplished,  that  (he  extorts  our 
admiration,  as  well  as  that  of  the  Trojan  fenators.— 
Menclaus,  though  fufliciently  fenliblc  of  the  injury 
lie  had  received,  is  yet  a man  of  moderation,  clemency, 
and  good-nature,  H valiant  foidicr,  and  a moft  affec- 
tionate brother:. but  there  is  a dalh  of  vanity  in  his  com- 
petition, and  he  entertains  rather  too  high  an  opinion 
of  his  own  abilities,  yet  never  overlooks  nor  underva- 
lues the  merit  of  others. Priam  would  claim  un~ 

referved  efteem,  as  well  as  pity,  if  it  were  not  for  hie 
iucxcufeable  wcakuefs,  in  gratifying  the  humour,  and 
by  indulgence  abetting  the  crimes,  of  the  moft  worth- 
ids  of  all  his  children,  to  the  utter  ruin  of  hie  people, 
family,  and  kingdom.  Madame  Dacicr  fuppofes,  that  he 
liad  loll  his  authority,  and  was  obliged  to  fall  in  with 
the  politics  of  the  times : but  of  this  there  appears  no 

, evidence ; 


* (s)  See  ITtoJxx i.  too.  and  xxiv.  485.-673. In  the  firft  of  thefe  paflages,  Achilles  himfelf  declares^ 

that  before  Patroclus  was  Cain,  he  often  fpared  the  lives  of  his  encmieB,  and  took  pleafure  in  doing  it.  It  is- 
ftrange,  as  Dr  Beattie  obferves,  that  this  fhould  be  left  out  in  Pope’s  Tranllatioiu 
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Of  Poetics)  evidence  *,  on  the  contrary,  he  and  hi*  unworthy  favou- 
Ohanfle  «.n>tr  parfs  fcrm  to  have  been  the  only  perfims  of  di- 
" * Ain&ion  in  Troy  who  were  averfe  to  the  reftorinfof  He- 
len. Priam's  foible  (if  it  can  l>c  railed  by  lo  loft  a 
name),  however  faulty,  i*  not  unconmnon,  and  has  of* 
ten  produced  calamity  both  in  private  and  public  life. 
The  Scripture  gives  a memorable  in  An  nee  in  the  hiftory 

of  the  good  old  Eli. Sarpedon  cornea  nearer  a per- 

fcifl  character  than  any  other  of  Hunter’*  heroes ; but 
the  part  he  has  to  a i\  is  Aiort.  It  is  a character  which 
one  could  hardly  have  expected  in  thole  rude  times  : a 
fo vc reign  prince,  who  coniiders  himfclf  as  a magiftrate 
fet  up  by  the  people  for  the  public  good,  and  therefore 
hound  in  honour  ami  gratitude  to  be  himfclf  their  ex- 
ample, and  Andy  to  excel  as  much  in  virtue  as  in  rank 
and  authority. HcAor  is  the  favourite  of  every  rea- 

der, and  with  good  rcafon.  To  the  trueA  valour  he 
joins  the moA  generous  patriotifm.  He  abominates  the 
crime  of  Paris : but  not  being  able  to  prevent  the  war, 
he  thinks  it  his  duty  to  defend  his  country,  and  hi*  fa- 
ther and  fovercign,  to  the  laiL  He  too,  as  well  as  A- 
. chillcs,  forefees  his  own  death  ; which  heightens  our 
compaflinn,  and  raifts  our  idea  of  his  magnanimity.  In 
all  the  relations  of  private  life,  as  a fun,  a father,  a hut- 
hand,  a brr.tlier,  he  is  amiable  in  the  highcA  degree ; 
and  he  is  diAinguiAied  among  all  the  heroes  for  tcndcr- 
utfs  of  affcAion,  gcnilenefs  of  manners,  and  a pious  re- 
gard to  the  duties  of  religion.  One  circumtUnce  of  his 
tharafter,  ftrongly  csprcfiivc  of  a great  and  delicate 
mind,  we  learn  from  Helen’s  lamentation  over  his  dead 
body,  that  he  was  almoft  the  only  perion  in  Troy  who 
had  always  treated  her  with  kindncls,  and  never  uttered 
one  reproachful  word  to  give  her  fsain,  nor  heard  others 
reproach  her  without  blaming  them  for  it.  Some  ten- 
dency to  oAentation  (which,  however,  may  be  pardon- 
able in  a commander  in  chief),  and  temporary  fits  of 
timidity,  are  the  cmlv  blemiihc*  difcoverable  in  this  he- 
ro ; whole  portrait  I lomer  appears  to  have  drawn  with 
an  affectionate  and  peculiar  attention. 

By  sferihing  fo  many  amiable  qualities  to  Hedter  and 
fome  others  of  the  Trojans,  the  poet  interefts  us  in  the 
fate  of  that  people,  notwithAanding  our  being  conti- 
nually kept  in  mind  that  they  nnr  the  injurious  party. 
And  by  thus  blending  good  and  evil,  virtue  and  frailty, 
in  the  compofition  o?  his  characters,  he  makrs  them 
the  more  conformable  to  the  real  appearances  of  human 
nature,  and  more  ufeful  as  examples  fur  our  improve- 
ment ; and  at  the  fame  time,  without  hurting  verifimi- 
litude,  gives  even-  necefUry  cmbcllilhmcnt  to  particular 
parts  of  hra  poem,  and  variety,  coherence,  and  anima- 
tion, to  the  wnolr  fable.  And  it  may  alio  he  obferved, 
that  though  fcvcral  of  his  charartem  arc  complex,  not 
one  of  them  is  made  up  of  incompatible  parts;  all  are 
natural  and  probable,  and  fuch  as  see  think  wc  have 
met  with,  or  might  have  met  with,  in  our  intcrcourfe 
with  mankind. 

From  the  fame  extenfive  views  of  good  and  evil,  in  all 
•their  forms*  and  combinations,  Homer  has  been  enabled 
to  make  each  of  his  characters  perfectly  diltinft  in  it- 
fclf,  and  different  from  all  the  rcA  ; infomuch,  that  be- 
fore we  come  to  the  end  of  the  Iliad,  wc  arc  as  well  ac- 
ii > quainted  with  his  lurocs,  as  with  the  face*  and  tempers 

of  our  moil  familiar  friends.  Virgil,  by  confining  hiro- 
Jeif  to  a few  general  ideas  of  fidelity  and  fortitude,  has 
Ihaxldcri.  raade  his  fubordinatc  heroes  a very  good  foit  of  people; 


Virgil 
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hut  they  are  all  the  fame,  and  we  hats  no  char  kiom.  Of  to* 
ledge  of  any  yne  of  them.  Achates  is  faithful,  and  •* 

Oyas  i*  bravr,  and  Cloanthus  is  brave;  and  this  it  J 1 

we  can  fay  of  the  matter.  We  fee  thefe  heroes  at  a 
diAauce,  and  have  fome  notion  of  their  ihspe  and  fixe  * 
but  arc  not  near  enough  to  diAinguilh  their  feature*; 
and  every  face  feems  to  exhibit  the  fame  faint  aud  am- 
biguous appearance.  But  of  Homer’s  heroes  wc  know 
every  particular  that  can  be  known.  We  eat,  and  drink, 
and  talk,  and  fight,  with  them;  we  fee  them  in  adion 
and  out  oHt;  in  the  field  and  in  their  tents  and  Loufei: 
the  very  face  of  the  country  about  Troy  wc  Item  to  be 
a«  well  acquainted  with  a*  if  wc  had  been  there.  Si- 
milar chani&ers  there  arc  among  thefe  heroes,  as  there 
are  fimilar  fucesin  every  fociety  ; but  we  never  mitteke 
one  for  another.  Neftor  and  Ulyffes  arc  both  w ife  awl 
both  eloquent ; but  the  wifilom  of  the  formeT  teem*  to 
be  the  effeft  of  experience;  that  of  the  latter  of  genius: 
the  eloquence  of  the  one  is  fweet  and  copious,  but  net 
always  to  the  purpoft,  and  apt  to  degenerate  into  fiory- 
t riling  ; that  of  the  other  is  dote,  emphatical,  and  per- 
fuaiivc,  and  accou  panied  with  a peculiar  mode  A v and 
Simplicity  of  manner.  Homer’s  heroes  are  all  valiar.t; 
yet  each  difplays  a modification  of  valour  peculiar  to 
himfclf;  one  is  valiant  from  principle,  another  from  coo- 
dilution  ; one  is  rath,  another  cautious  ; one  is  impe- 
tuous and  hcadArong,  another  imjKtuous,  but  tradable; 
one  is  cruel,  another  merciful;  one  is  infokut  and  oftco- 
tatious,  another  gentle  and  tmaflunnng  ; one  is  rain  of 
his  perfoo,  another  of  his  flrvngth,  and  a third  of  hi* 
family.-— — It  would  be  tedious  to  give  a complete  nu- 
meration. Alinotl  every  fpccics  at  the  heroic  charac- 
ter is  to  be  found  in  Hoiner. 

OF  the  agents  in  Famdifc  Loft,  it  has  been  obferved*,  * JM *>. 
that  M the  weakell  arc  the  highcA  and  noblcA  of  human  •f 
beings,  the  original  parents  of  mankind;  ritlislwft”** 
aAions  the  elements  contented  * on  whole  rectitude  or 
deviation  of  will  depended  lire  Ante  of  tcrreitrial  nature, 
and  the  condition  of  ail  the  future  inhabitant*  of  the 
globe,  (yi  the  other  agent*  in  the  poem,  the  chief  are 
fuch  as  it  is  irreverence  to  name  on  llight  occafians ; the 
reft  arc  lower  powers  ; 

jo 

Of  which  the  IcaA  could  wield  The  cd i- 

Thefe  elements,  aud  arm  him  with  the  force 

Of  >11  their  itgi>N»  : . . 

Powers,  which  only  the  contnnd  of  Omnipotence  •►""a? 
ft  rates  from  laying  creation  watte,  and  filling  the 
expanfe  of  fpace  with  ruin  and  confufton.  To  difplay  P*^ 
the  motives  and  actions  of  beings  thus  fuperior,  fofaras^ 
human  reaiou  can  examine,  or  human  imagination  rc- 
pretent  tlrcm,  is  the  talk  w hich  Milton  undertook  and 
performed.  The  character*  in  the  Paradifc  LoA,  which 
admit  of  examination,  are  tliqfe  of  angtls  and  of  men: 
of  angel*  good  and  evil ; of  man  in  hi»  innocent  and 
finful  Aate.  ’ j, 

“ Among  the  sngtls,  the  virtue  of  Raphael  is  srJU  sod  Mi  t e*» 
placid,  of  cafy  condricciifiou,  and  free  txMnmunicHtiwi : 
that  of  Micltael  is  regal  and  lofty,  attentive  to  the 
nit y of  his  ouit  nature.  Abdid  and  Gabriel  appear  <onbif~ 
cafionally,  ami  act  as  every*  incident  requires : the  foli> 
tai-y  fidelity  of  Abdid  is  very  amiably  painted. 

“ Of  ike  evil  angcU,  the  characters  are  more  diver- 
fified.  To  Satan  fuch  teu  tins  cut*  are  given  as  luit  the 

roc  A. 
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of  P.ntWnxfll  exalted  and  mod  depraved  being.  Milton  has 

ttai after  j<cn  c^rtfijrr,!  for  the  impiety  which  fometitnes  breaks 
* from  Satan’s  mouth  ; for  there  arc  thoughts,  it  is  juftly 
. remarked,  which  no  obfervation  of  character  cm  jollify; 
bccaufc  no  good  man  would  willingly  permit  them  to 
pafs,  however  tninfiently,  through  his  mimL  This  ccu- 
hr  has  been  fhown  to  be  groundkfs  by  the  great  critic 
Jrwn  whom  we  quote.  To  make  Satan  fpcak  as  a rebet, 
fays  he,  without  any  fuch  expfeflions  ns  might  taint  the 
readers  imagination,  was  indeed  one  of  the  great  diffi- 
culties in  Mihon’s  undertaking:  and  I cannot  hut  think 
that  he  has  extricated  himfclf  with  great  happincf*. 
There  is  in  Satan's  fpecchrs  little  that  can  give  p;u'n  to 
h pious  car.  The  language  of  rebellion  cannot  be  the 
fame  with  that  of  obedience : the  malignity  of  Satan 
foams  in  haughtinefs  and  obftinacy  ; but  his  cxpreflioni 
are  commonly  general,  and  no  otnerwife  often  five  than 
as  they  are  wicked.  — The  other  chiefs  of  the  celcitial 
r<  hellion  arc  very  judiciously  diferimiuated  ; and  the  fe- 
rocious character  of  Moloch  appears,  both  in  the  battle 
and  in  the  council,  with  cxa£l  confiftency. 

4*  To  Adam  and  to  Eve  are  given,  during  their  in- 
nocence, fueh  fentiments  as  innocence  can  generate  and 
utter.  Their  love  is  pure  benevolence  and  muiual  vene- 
ration ; their  repnfts  arc  without  luxury,  and  their  di- 
ligence without  toil.  Their  addretfes  to  their  Maker 
have  little  more  than  the  voice  of  admiration  and  grati- 
tude : fruition  left  them  nothing  to  a(k,  and  innocence 
left  thetn-nothing  to  fear.  — But  with  guilt  enter  dif- 
truff  and  dittoed,  mutual  accuiation  and  ftuhbom  (elf- 
defence  : they  regard  each  other  with  alienated  minds, 
and  dread  their  Creator  as  the  avenger  of  their  tnuif- 
gTtfSon  ; at  lad,  they  feck  (belter  in  his  mercy,  foften 
to  repentance,  and  melt  in  fupplientiun.  Both  before 
and  after  the  fall,  tlie  different  fentiments  arifmg  from 
difference  of  fex  are  traced  out  with  inimitable  delica- 
cy and  philofophical  propriety.  Adam  has  always  that 
prc-cminence  in  dignity,  and  Eve  in  loveh’ncfs,  which 
wc  fliould  naturally  look  for  in  the  father  and  mother 
of  mankind." 


From  what  has  been  fald,  it  feems  abundantly  evident, 
— That  the  end  of  poetry  is  to  plcafe ; and  therefore 
that  the  moil  perfect  poetry  muft  be  the  moil  pleaiing; 
-—that  what  is  unnatural  cannot  give  pleafure ; and 
'therefore  that  poetry  muft  be  according  to  nature : — 
that  it  muft  be  cither  according  to  real  nature,  or  ac- 
cording to  nature  fumewhat  different  from  the  reality  ; 
— that,  if  according  to  real  nature,  it  would  give  no 
ny  ae-  greater  plcaftirr  than  hiftory,  which  is  a tranfcript  of 
liog  10  ‘real  nature that  greater  pleafure  is  however,  to  be 
• re  in  - expelled  from  it,  becaufc  we  grant  it  fuperior  indul- 
*°  gence,  in  regard  to  fiction,  and  the  choice  of  words 
-I,  -J  and,  confcqoently,  that  poetry  muft  be,  not  according 

{lent  to  real  nature,  but  according  to  nature  improved  to  that 
pro-  degree  which  is  confident  with  probability  and  fuitablc 
to  the  poet’s  purpofe.  — And  hence  it  is  that  wc  call 
poetry,  An  imitation  of  nature . — For  that  which  is  pro- 
perly termed  imitation  has  always  in  it  fomething  which 
is  not  in  the  original.  If  |hc  prototype  and  tranfeript 
be  exa&ly  alike ; if  there  be  nothing  in  the  one  which 
is  not  in  the  other j wc  may  call  the  latter  a reprrfmta- 
tion,  a copy,  a draught,  or  a pidurt,  of  the  former  j but 
we  never  call  it  an  hnitation. 
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Sect.  V.  Of  Arrangement,  Unity,  DigreJ/ions. Poetical 

— Further  remarks  on  Nature  in  Poetry. 

J nient,  ccc. 


I.  The  origin  of  nations,  and  the  beginnings  of  great 
events,  arc  little  known,  and  Icldom  intererting;  whence 
the  firft  port  of  every  hiftory,  compared  with  the  fcqucl, 
in fomrwhat  dry  and  tedious.  But  a poet  muft, even  in  Haw* 
the  beginning  of  his  work,  intereft  the  readers,  and  ntifepoeni 
high  expedition ; not  by  any  nfTcdcd  pomp  of  ilyle,'*li«h‘ 
far  left  by  ample  promifes  or  bold  profefiiioDs ; but  byb;^10* 
fetting  immediately  before  them  fome  incident,  ftriking 
enough  to  raife  curiofity,  in  regard  both  to  its  caufcs 
and  to  Its  confcqucnce*.  He  muft  therefore  take  up 
his  ilory,  not  at  the  beginning,  but  in  the  middle ; or 
rather,  to  prevent  the  work  from  being  too  long,  as 
near  the  end  as  poffible  ; and  afterwards  take  fome  pro- 
per opportunity  to  inform  us  of  the  preceding  events, 
in  the  way  of  narrative,  or  by  converfatioti  of  the  perfons 
introduced,  or  by  fliort  and  natural  digrcflioqs. 

The  action  of  both  the  /ft ad  and  Qdyjfy  begins  about 
fix  weeks  before  its  conclufion  ; although  the  principal 
events  of  the  war  of  Troy  arc  to  be  found  in  the  former; 
and  the  adventures  of  a ten  years  voyage,  followed  by 
the  fuppreihon  of  a dangerous  domcllic  enemy,  in  the 
latter.  One  of  tlie  f.rft  thiogs  mentioned  by  Homer  in 
the  Iliad,  is  a plague,  which  Apollo  in  anger  feut  into 
the  Grecian  army  commanded  by  Agamemnon  and 
now  encamped  before  Troy.  Who  this  Agamemnon 
was,  and  who  the  Grecians  were;  for  what  rcafbn  they 
had  come  hither  ; how  long  the  liege  had  tailed ; w hut 
memorable  actions  had  been  already  performed  ; and  in 
what  condition  both  parties  now  were  r— all  this,  and 
much  more,  we  foon  learn  from  neealiona!  hints  and 
converfatious  interfptrfed  through  the  poem. 

In  the  ACnei/t,  which,  though  it  comprehends  the 
tranfa£tions  of  feven  years,  opens  within  a few  months 
of  the  concluding  event,  we  are  firft  prefented  with  a 
view  of  the  Trojan  fleet  at  fea,  and  no  lefs  a peribn  than 
Juno  intrrefting  hcrfclf  to  raife  a ftorm  for  their  deft  ruc- 
tion. This  excites  a curiofity  to  know  foiru-thing  fur-  , 

ther;  who  theie  Trojans  were,  whence  they  had  come,  , 
and  whither  they  wtrr  bound ; why  they  had  left  their 
own  country,  and  what  liad  befallen  them  fincc  they 
left  it.  On  all  tlitfe  points,  the  poet,  without  quitting 
the  track  of  his  narrative,  foon  gives  the  fulled  informa- 
tion: The  llonn  rifes;  the  Trojans  are  driven  to  Africa, 
and  hofpitably  received  by  the  queen  of  the  country ; at 
whofedcii re  their  commander  relates  his  adventures. 

The  action  of  Puradife  Loji  commences  not  many 
days  before  Adam  and  Eve  are  expelled  from  the  garden 
©f  Eden,  which  is  the  concluding  event.  This  poem, 
as  its  plau  is  incomparably  more  fubliroc  and  more  im- 
portant than  that  of  cither  the  Iliad  or  iEneid,  opens 
with  a far  more  intrrefting  feene ; a multitude  of  angela 
and  archangels  (hut  up  in  a region  of  torment  and  dark- 
neft,  and  rolling  on  a lake  of  unquenchable  fire.  Who- 
thefe  angels  are,  and  what  brought  them  into  this  mi- 
fcrablc  condition,  we  naturally  tnib  to  kuow  ; and  the 
poet  in  due  time  informs  us ; partly  from  the  convcrfa- 
tion  of  the  fiends  themfilves  ; and  more  particularly  by 
the  mouth  of  a happy  fpiiit,  fent  from  heaven  to  caution 
the  father  and  mother  of  mankind  againft  temptation, 
and  confirm  their  good  refutations  by  unfolding  tlie. 
dreadful  cffc&s  of  impiety  and  difobcditncc. 
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Of  Poetics]  This  poetical  arrangement  of  events,  fo  different  from 
raerrt^Stc  t^ie  ^**®or*a^»  h**  other  advantage?  brfides  thofe  ari- 
. V fing  from  brevity  and  compaclnefs  of  detail : it  is  ob- 
heattif,  vioufly  more  affe&ing  to  the  fancy,  and  more  alarming 

tit  fupra.  to  the  paflions  ; and,  being  more  fuitable  to  the  order 

The  advar  an<*  P'anncr  in  which  the  action*  of  other  men  ftrikes 
ttge4  ,,f  ,hJour  fenfes,  is  a more  cxa&  imitation  of  human  affairs, 
foriral  ar.  I hear  a fudden  noife  in  the  ftrect,  and  run  to  fee  what 
rangemeht.  fa  the  matter.  An  infurre&ion  has  happened,  a great 
multitude  is  brought  togctlurr,  and  fomething  very  im- 
portant is  going  forward.  The  feene  before  me  is  the 
•fir  ft  thing  that  engages  my  attention  ; and  is  in  itfelf  fo 
•*  intcrcfting,  that  fora  moment  or  two  I look  at.it  in 
filcncc  and  wonder.  By  and  by,  when  I get  time  for 
Tcfle&ion,  I begin  to  inquire  into  the  caufe  of  all  this 
tumult,-  and  what  it  is  the  people  would  be  at  { and 
one  who  is  better  informed  than  I,  explains  the  affair 
from  the  beginning ; or  perhaps  I make  this  out  for 
myfclf,  from  the  words  and  actions  of  the  perfons  prin- 
cipally concerned. — This  is  a fort  of  pi&ure  of  poetical 
arrangement,  both  in  epic  and  dramatic  compofttion  f 
and  this  plan  has  been  followed  in  narrative  odes  and 
ballads  both  ancient  and  modern. — The  hiftorian  purfues 
a different  method.  He  begins  perhaps  with  an  account 
of  the  manners  of  a certain  age,  and  of  the  political  con- 
ftitution  of  a certain  country  ) then  introduces  a parti- 
cular perfon,  gives  the  flory  of  his  birth,  connections, 
private  character,  purfuits,  difappointments,  and  of  the 
events  that  promoted  his  views,  and  brought  him  ac- 
quainted with  other  turbulent  fpirits  like  himfelf ; and 
fo  proceeds,  unfolding,  according  to  the  order  of  time, 
the  caufes,  principles,  and  progrefs  of  the  confpiracy, 
if  that  Ik  the  fubjc&  which  he  undertakes  to  iliuftrate. 
It  cannot  be  denied,  that/  this  latter  method  is  more 
favourable  to  calm  information  t but  the  former,  com- 
pared with  it,  will  be  found  to  have  all  the  advantages 
already  fpcci^ed,  and  to  be  more  effectually  productive 
ef  that  mental  pleafucc  which  depends  on  the  paflions 
and  imagination. 

II.  If  a work  have  no  determinate  end,  it  has  no 
meaning. ; and  if  it  have  many  ends,  it  will  diftra£t  by 
its  multiplicity.  Unity  of  defign,  therefore,  belongs 
in  fome  meafure  to  all  eompofitions,  whether  in  verfe  or 
profe.  But  to  fome  it  is  more  effential  than  to  others  ; 
and  to  none  fo  much  as  in  the  higher  poetry.  In  cer- 
tain kinds  of  hiftory,  there  is  unity  fufBricnt  if  all  the 
events  recorded  be  referred  to  one  perfon  ; in  others, 
if  to  one  period  of  time,  or  to  one  people,  or  even  to 
the  inhabitants  of  one  and  the  fame  planet.  But  it  is 
not  enough  that  the  fubjcdl  of  a poetical  fable  be  the 
exploits  of  one  perfon  ; for  thefe  may  be  of  various  and 
•even  of  oppofitc  forts  and  tendencies,  and  take  up  longer 
time  than  the  nature  of  poetry  can  admit : — far  lefs  can 
a regular  poem  comprehend  the  affairs  of  one  period  or 
of  one  people  : — it  muff  be  limited  to  one  great  a&ion 
or  event,  to  the  Qluffration  of  which  all  the  fubordinate 
events  muff  contribute  ; and  thefe  muff  be  fo  conne&ed 
with  one  another,  as  well  as  with  the  poet’s  general 
pdrpofe,  that  one  cannot  be  changed,  tranfpofed,  or 
taken  away,  without  affecting  the  conffftence  and  liabi- 
lity of  the  whole  *.  In  itfelf  an  incident  may  be  in- 
tcrefting,  a character  well  drawn,  a defeription  beautiful ; 
and  yet,  if  it  disfigure  the  general  plan,  or  if  it  obft ru& 
or  incumber  the  main  a&ion,  inftead  of  helping  it  for- 
ward, a coircdt  artiff  would  confide*  it  but  as  a gaudy 


TJirfty  of 
drfiirn  ne- 
tcffj  y to 
the  higher 
poetry. 
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fuperfluity  or  fplendid  deformity  ; like  a piece  of  fesdet  Of  total 
cloth  fewed  upon  a garment  of  a different  colour  f . Not  A"t%’r- 
that  all  the  pans  of  the  fable  either  arc,  or  can  be,  equally  4c 
effential.  Many  descriptions  and  thoughts,  of  Httle  coo-  r Hot.  a, 
fequence  to  the  plan,  may  be  admitted  for  the  fake  of  t.ij. 
variety  ; and  the  poet  may,  as  well  as  the  hiftorian  and  **• 
philofopher,  drop  his  fubjett  for  a time,  in  order  to  take 
up  an  affedting  oc  mftructive  digreffion. 

III.  The  dodtrinc  of  poetical  digreflums  and 
fodcs  has  been  largely  treated  by  the  critics.  We  •(hall 
here  only  remark,  that,  in  effimating-  their  propriety,  m.' q.u 
three  things  are  to  be  attended  to  : — their  connection («ie» 4t. 
with  the  fable  or  fubjedl  ; their  own  peculiar  excellence  • 
and  their  fubfcrricncy  to  the  poet’s  defign.  J7 

(i.)  Thofe  digreffions  that  both  arife  from  and  ter- Their  t®. 
minate  in  the  fubjedl,  like  the  cpifode  of  the  angel  Rs.oca.on 
phacl  in  Paradife  Loft,  and  the  tnwfition  to  the  death 
Cwfar  and  the  civil  wars  in  the  firft  book  of  the  Georgic, 
are  the  moll  artful,  and  if  fuitably  executed  claim  the 
highcll  praife : —thofe  that  arife  from,  but  do  not  ter- 
minate in,  the  fubjedl,  arc  perhaps  fccond  in  the  order 
of  merit ; like  the  (lory  of  Dido  in  the  iEncid,  and  the 
encomium  on  a country  life  in  the  fccond  book  of  the 
Gtorgic  : thofe  come  next  that  terminate  in,  but  do 

not  rife  from,  the  fable  ; of  which  there  are  fevcral  fa 
the  third  book  of  the  ALncid,  and  in  the  Odyflcy 
and  thofe  that  neither  terminate  in  the  fable  nor  rile 
from  it  are  the  lead  artful ; and  if  they  be  long,  cannot 
efcapc  ccnfure,  uulcfs  their  beauty  be  very  great.  . 

But  (a.)  we  are  willing  to  excufe  a beautiful  epifode  j}lf,r 
at  whatever  cxpencc  to  the  fubjedl  it  may  be  introduced.  j«odura 
They  who  can  blame  Virgil  for  obtruding  upon  them  the  'c'Miei 
charming  tale  of  Orpheus  and  Euridice  in  the  fourth ,c® 
Gcorgic,  or  Milton  for  the  apoftrophe  to  light  in  the 
beginning  of  his  third  book,  ought  to  forfeit  all  title  to 
the  perufal  of  good  poetry  j for  of  fuch  divine  ft  rains 
one  would  rather  be  the  author  than  of  all  the  books  of 
criticifm  in  the  world.  Yet  ftill  it  is  better,  that  an 
cpifode  poflefs  the  beauty  of  connexion,  together  with 
its  own  intrinfic  elegance,  than  this  without  the  other. 

Moreover,  in  judging  of  the  propriety  of  cpifode*  n*u  fu^« 
and  other  fimitar  contrivances,  it  may  be  expedient  tofarencji* 
attend  (3.)  to  the  defign  of  the  poet,  as  diftiuguilhed^f0*1' 
from  the  fable  or  fubject  of  the  poem.  The  great  de-  ej8t- 
fign,  for  example,  of  Viigil,  was  to  intereft  his  coun- 
trymen ir\a  poem  written  with  a view  to  reconcile  them 
to  the  perfon  and  government  of  Auguftus.  Whatever, 
therefore,  in  the  poem  tends  to  promote  this  defign, 
even  though  it  (hould  in  fome  degree  hurt  the  contexture 
of  the  fable,  is  really  a proof  of  the  poet’s  judgment  | 
and  may  be  not  only  allowed,  but  applauded. — Thd 
progrefs  of  the  a&ion  of  the  ./Lucid  may  feem  to  be  too 
long  obft ru&ed  in  one  place  by  the  ftory  of  Dido,  which, 
though  it  rifet  from  the  preceding  part  of  the  poem, 
has  no  influence  upon  the  fcquel ; and,  in  another,  hr 
the  cpifode  of  Cacus,  which,  without  injury  to  the  fable, 
might  have  been  omitted  altogether.  Yet  thefe  epilodcit 
mterefting  as  they  are  to  us  and  ull  mankind  becaufc  of 
the  tranfeendant  merit  of  the  poetry,  muff  have  been 
dill  more  intereft ing  to  the  Romans  becaufc  of  their 
conucdtion  with  the  Roman  affairs  $ foi  the  one  accounts 
poetically  for  their  wars  with  Carthage  ; and  the  other 
not  only  explains  fome  of  their  religious  ceremonies,  but 
alfo  gives  a mod  charming  rural  pidture  of  thofe  hiUs 
and  valleys  in  the  neighbourhood  of  the  Tiber,  on  which, 

a in 


PartT.  POE 

Of  Poetical  in  after  times,  their  tnajeRir  city  was  fated  to  (land. — 
t^rY;  And  M wr  couftder,  that  the  defigti  of  Homer’s  Iliad 
■ J was  not  only  to  ihow  the  fatal  effect*  of  difienfion  among 
confederates,  but  alfo  to  immortalize  his  country',  and 
celebrate  the  moll  diflinguilhcd  families  in  it,  we  (hall 
be  inclined  to  think  more  favourably  than  critics  gene- 
rally do  of  foinc  of  his  long  fpccchc*  and  digreflions  ; 
which,  though  to  us  they'  may  feem  trivial,  muff  huve 
been  very  intcrdling  to  his  countrymen  on  account  of 
the  genealogies  and  private  hillory  recorded  in  them. — 
Shakdpt are’s  hiiiorical  plays,  confidercd  as  dramatic 
fables,  and  tried  by  the  laws  of  tragedy  and  comedy, 
appear  very  rude  compofiiions  ; but  if  we  attend  to 

• Fftjt  tn  the  poet’s  detign  (as  the  elegant  critic  * hat  with  equal 

th<  truth  and  beauty  ex plained  it),  we  (hall  he  forced  to 

admire  his  judgment  in  the  general  conduct  of  thofc 
\ 'tr'  P‘ccc*«  as  WCD  **  unequalled  fuccef*  in  the  execution 
of  particular  parts. 

There  is  yet  another  point  of  view  in  which  thefe 
digrrfTions  may  be  confidcred.  If  they  tend  to  eluci- 
date any  important  chara&er,  or  to  introduce  any  in- 
terdling  event  not  otherwife  within  the  compafs  of  the 
poem,  or  to  give  an  amiable  difplay  of  any  particular 
virtue,  they  may  be  intitled,  not  to  our  pardon  only, 
but  even  to  our  admiration,  however  loofely  they  may 
hang  upon  the  fable.  All  thefe  three  ends  are  effected 
by  that  moll  beautiful  cpifode  of  HeCtor  and  Andro- 
mache in  the  firth  book  of  the  Iliad  ; and  the  two  lad, 
by  the  no  left  beautiful  one  of  Euryalus  and  Nifus  in 
the  ninth  of  the  iEneid. 

IV.  And  now,  from  the  pofition  formerly  cAablifhcd, 
that  the  end  of  thin  divine  art  is  to  give  pleaiure,  it  has 
been  endeavoured  to  prove,  that,  whether  in  difplaying 
the  appearances  of  the  material  univerfe,  or  in  imitating 
the  workings  of  the  human  mind,  and  the  varieties  of 
human  character,  or  in  arranging  and  combining  into 
one  whole  the  feveral  incidents  and  parts  whereof  his 
fable  confilU,— the  aim  of  the  poet  muft  be  to  copy 
nature,  not  as  it  is,  but  in  that  ilatc  of  perfection  in 
which,  confidently  with  the  particular  genius  of  the 
work,  and  the  law*  of  verilimilitude,  it  may  be  fuppo- 
(cd  to  be. 

Sud),  in  general,  is  the  natnre  of  that  poetTy  which 
is  intended  to  raife  admiration,  pity,  and  other  ferious 
emotions.  But  iu  this  art,  as  in  all  others,  there  are 
different  degrees  of  excellence ; and  we  have  hitherto 
directed  our  view  chiefly  to  the  highrft.  All  ferious 
poets  arc  not  equally  felicitous  to  improve  nature.  Eu- 
ripides is  laid  to  have  reprefented  men  as  they  were  ; 
f Arift.  Sophocles,  more  poetically,  as  they  (hould  or  might  he  f. 

Theocritus  in  his  Idyls,  and  Spencer  in  his  Shepherd’s 
Calendar,  give  us  language  and  fentiment*  more  nearly 
X rtial.  approaching  thofe  tif  the  Riu  vet  urn  rt  barlarum  tiiau 
what  we  meet  with  in  the  Pail  orals  of  Virgil  and  Pope. 

* in  the  hiiiorical  drama,  human  characters  and  events 
mull  be  according  to  hiiiorical  truth,  or  at  Icail  not  fe 
remote  from  it  as  to  lead  into  any  important  mifappre- 
heuiion  of  fact.  And  in  the  hiiiorical  epic  poem,  luck 
us  the  P hart  alia  of  .Lucan,  and  the  Campaign  of  Addi- 

40  fen,  the  hiiiorical  arrangement  is  preferred  to  the  pocti- 

tfeturcal-  cal,  as  being  nearer  the  truth.  Yet  nature  is  a little 
%saj  « tw  be  improved  even  in  thefe  poems.  The  perfens  in  Shake- 
improved  fpCarc’$  hiiiorical  play*,  and  the  heroes  of  the  Pharialia, 
,l,e  i„  verfc,  and  fuitsbly  to  their  characters,  and  with 
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a retdinefs,  beauty,  and  harmony  of  exnrdTton,  not  to  Poetical 
be  met  with  in  real  life,  nor  even  in  hiilory : fpceches 
are  invented,  and,  to  heighten  the  defeription,  circurit.  * * 

fiances  added,  with  great  latitude : real  events  arc  ren- 
dered more  compact  and  more  ilricUy  dependent  upon 
one  another  { and  fictitious  ones  brought  in,  to  elucidate 
human  characters  and  diverfify  tire  narration. 

The  more  poetry  improves  nature,  by  copying  after 
general  ideas  collected  from  attentive  oblervation,  the 
more  it  partakes  (according  to  Ariftotle)  of  the  nature 
of  philofophy  ; the  greater  It  retch  of  fancy  and  of  ob- 
fervation  it  requires  in  the  artift,  the  better  chance  it 
has  to  be  universally  agnrcable.  4t 

Yet  poetry,  when  it  falls  fhort  of  tin's  perfection.  When 
may  have  great  merit  as  an  inftrument  of  both  inftnic-^T  fell* 
tion  and  pleafure.  To  molt  men,  timple  unadorned 
nature  is,  at  certain  times,  and  in  certain  compofition*,  fcftlon  h 
more  agreeable  than  the  moll  elaborate  improvements  may  have 
of  art ; as  a plain  fliort  period,  without  modulation,*?**1  mc* 
gives  a plealing  variety  to  a difeomfe.  Many 
portraits  of  Ample  nature  there  arc  in  the  fubordinate  ^ 
parts  both  of  Homer’s  and  of  Virgil's  poetry  : and  an 
excellent  effect  they  have  in  giving  ptobakility  to  the 
fiction,  as  well  aa  in  gratifying  the  reader’s  fancy  with 
images  diilinct  and  lively,  and  cafily  comprehended.  The 
hiltorical  plays  of  Shukefpearv  raife  not  our  pity  and 
terror  to  fuch  a height  as  Lear,  Macbeth,  or  Othello  ; 
but  they  intcrell  and  inftrudt  us  greatly  notwithfianding. 

The  rudeft  of  the  eclogues  of  Theocritus,  or  even  of 
Spe lifer,  Imvc  by  feme  authors  been  extolled  above  thofe 
of  Virgil,  bccaufc  more  like  real  life.  Nay,  Corneille 
is  known  to  have  preferred  the  Pharfalia  to  the  ^Encid, 
perhaps  from  its  being  nearer  the  truth,  or  perhaps  from 
the  fublime  fentimenu  of  lloical  morality  fe  forcibly  and 
fo  oilcntatioufly^lilplayed  in  it. 

l’octs  may  refine  upon  nature  too  much  a*  w'cll  as 
too  little j for  afle&aiiou  and  ratiicity  are  equally  re- 
mote from  true  elegance.  The  llyle  and  fentiments  of 
comedy  (hould  no  doubt  be  more  correct  and  more 
pointed  than  thofe  of  the  inoti  polite  coitverfation : but 
to  make  every  footman  a wit,  and  every  gentleman  and 
lady  an  epigrammatill,  an  Congreve  has  done,  is  an  ex- 
ceffivc  and  faulty  refinement.  The  proper  medium  haa 
been  hit  by  Menander  and  Terence,  by  Shakefpeare  iu 
his  Iiappier  feenes,  and  by  Garrick,  Cumberland,  and 
feme  others  of  late  renown.  To  defcribe  die  paftioti  of 
love  with  as  little  ddicacy  as  feme  men  fpeak  of  it 
would  be  unpardonable ; hut  to  transform  it  into  mere 
Platonic  adoration  is  to  run  into  another  extreme,  left 
criminal  indeed,  but  too  remote  from  umverfa!  truth  to 
be  uuivcrially  intcrdling.  To  die  further  extreme  Ovid 
inclines,  and  Petrarch  and  his  imitators  to  the  latter. 

Virgil  has  happily  avoided  both  : but  Milton  has  painted 
this  paffion  as  dillinCt  from  ail  others,  with  fuch  peculiar 
truth  and  beauty,  di.it  we  cannot  think  Voltaire’s  en- 
comium too  high,  when  he  fays,  that  love  in  all  other 
poetry  feci  us  a weaknefs,  but  in  Paradilc  Loll  a virtue. 

1‘here  are  many  good  it  cokes  of  nature  in  Ramfay’a 
Gentle  Shepherd  ; but  the  author's  pafiioa  for  the  rut 
vfrum  betray*  him  into  feme  indelicacies : a cenfurc  that 
falL  with -prater  weight  upon  Theocritus,  who  is  often 
absolutely  indecent.  The  Italian  pail  oral  of  Taffo  and 
Giuinni,  and  the  Krcnch  of  l'ontrnelic,  run  iulo  the 
op  polite  extreme  (though  in  feme  parts  beautifully 
Jimple),  and  difplay  a fyllern  of  rural  manners  fe  quaint 
A a and 
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(Jf  Pnettcal and  affc&ed  as  !o  outrage  all  probability.  In  fine, 
. though  mediocrity  of  execution  in  poetry  be  allowed  to 

deferve  the  doom  pronounced  upon  it  by  I lorace  ; yet 
it  U true,  aotw'thftanding,  that  in  this  art,  a*  in  many 
other  good  things,  the  point  of  excellence  lice  in  a 
middle  between  two  extreme*  ; and  ha*  been  reached 
by  thofe  only  who  fought  to  improve  nature  as  far  an 
the  genial  of  their  work  would  permit,  keeping  at  an 
equal  dilUncc  from  rufticity  on  the  one  hand,  and  affected 
elegance  on  the  other. 

Sect.  Vi.  Of  Poetical  Language. 

Words  in  poetry  arc  chofen,  firft,  for  their  ftnfct 
and,  fccondly,  for  their  found.  That  the  fir  ft  of  tliefe 
grounds  of  choice  » the  more  excellent  nobody  can 
deny.  He  who  in  literary  matters  prefers  found  to 
fenfe  is  a fool.  Yet  found  is  to  he  attended  to  even  in 
profe,  and  in  verfe  demands  particular  attention.  We 
(hall  confider  poetical  language,  firft,  as  sign  iric amt  ; 
and,  fccondly,  as  suiCErTiBLB  or  harmony* 

$ [.  Of  Poetical  language  tonfidtred  as  siGf/lftCstMT. 

Ir,  as  it  has  been  endeavoured  to  prove,  poetry 
be  imitative  of  nature,  poetical  fictions  of  real  events, 
poetical  images  of  real  appearance*  in  the  vifible  crea- 
tion, and  poetical  prrfonages  of  real  human  cliara&ens  ; 
it  would  feem  to  follow,  that  the  language  of  poetry  mull 
be  an  imitation  of  the  language  of  nature. 

According  to  Dr  Beattie  *,  that  language  is  natural 
which  is  fuitcd  to  the  fpcakcr's  condition,  character, 
and  circumftances.  And  as,  for  the  moil  part,  the 
images  and  fentimenta  of  ferious  poetry  arc  copied  from 
the  images  and  fentiment*,  not  of  real,  but  of  improved, 
nature* ; fo  the  language  of  ferious  poetry  mull  (as  hinted 
already)  be  a tranfeript,  not  of  the  real  language  of  na- 
ture, which  is  often  aiffonant  and  rude,  but  of  natural 
language  improved  a*  far  as  may  be  confident  with  pro- 
bability, and  with  the  fuppofed  character  of  the  fpeaker. 
If  this  be  not  the  cafe,  if  the  language  of  poetry  be  fuch 
only  as  wc  hear  in  conversion  or  read  in  hiftory,  it  will, 
inltcad  of  delight,  bring  difappointmenl : becaufe  it 
will  fall  iTmrt  of  what  we  expect  from  an  art  which  is 
recommended  rather  by  its  pleafu ruble  qualities  than  by 
its  intnnfic  utility  ; and  to  which,  in  order  to  render  it 
{dealing,  wc  grant  higher  privileges  than  to  any  other 
kind  of  literary  compofition,  or  any  other  mode  of 
human  language. 

The  next  inquiry  muft  therefore  he,  u What  arc  tliefe 
improvements  that  peculiarly  belong  to  the  language  of 
poetry  V*  And  rtidfe  may  he  comprehended  under  two 
heads  ; poetical  •words  t and  tropes  and fgures. 

Art.  I.  Of  Poetical  Words. 

Our  mode  of  improvement  peculiar  to  poetical  di&ion 
Tefal: s from  the  ufc  of  thofe  words  and  phrafes  which, 
becaufe  they  rarely  Occur  in  profe,  and  frequently  in 
verfe,  are  by  the  grammarian  and  lexicographer  termed 
poetical.  In  tliefe  fomc  languages  abound  more  than 
goagt*  others ; but  no  language  perhaps  is  altogether  without 
have  wonUtkcrrit  p^fhaps  no  language  can  be  fo  in  which  any 
T*  try ? 10  number  of  good  poems  have  been  written:  for  poetry 
* k k,  Irtrttcr  reme  n'.brrcd  than  profe,  efpeciaDy  by  poetical 

authors,  who  will  always  be  apt  to  imitate  the  phrafe- 
ology  of  thofe  they  have  been  accuitcmcd  to  read  and 
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admire  ; and  thus,  in  the  works  of  poets  down  through  Of  ^nctiol 
fucceffive  generations,  certain  phrafes  may  have  been 
conveyed,  which,  though  originally  perhaps  in  common  *"  J 
ufc,  are  now  confined  to  poetical  compofition.  Profe 
writers  arc  not  fo  apt  to  imitate  one  another,  at  leafl  in 
words  and  phrafes,  both  becaufe  the}*  do  not  fo  well 
remember  one  another's  phrafeology,  and  alfc  becaufe 
their  language  is  lefs  artificial,  and  muff  not,  if  they 
would  make  it  eafy  and  flowing  ( without  which  it  cannot 
be  elegant ),  depart  effcntially  from  the  ffvle  cf  corrcft 
convention.  Poets,  too,  on  account  of  the  greater 
difficulty  of  their  numbers,  have,  both  in  the  choice  and 
in  the  arrangement  of  words,  a liettcr  claim  to  indul- 
gence, and  (land  more  in  need  of  a difcretionary  power. 

The  language  of  Homer  differs  materially  from  what 
was  written  and  lpokcn  in  Greece  in  the  days  of  So- 
crates. It  differs  in  the  mode  of  inflection,  it  differs  in 
the  fyntax,  it  differs  even  in  the  words : fo  that  one 
might  read  Ilomer  with  cafe  who  could  not  read  Xeno- 
phon j or  Xenophon,  without  being  able  to  read  Hocner. 

Yet  wc  cannot  believe  that  Homer,  or  the  firft  Greek 
poet  w ho  wrote  in  his  ftyle,  would  make  choice  of  a 
dialect  quite  different  from  what  was  intelligible  in  his 
own  time : for  poets  have  in  all  ages  w ritten  with  a 
view  to  be  read,  and  to  be  read  with  pleafurc ; which 
they  could  not  be  if  their  diction  were  hard  to  be  ud- 
derffood.  It  is  more  reafonahle  to  fuppofe  that  the 
language  of  Homer  is  according  to  fomc  ancient  dialed, 
which,  though  not  pci  haps  in  familiar  ufc  among  the 
Greeks  at  the  time  he  wrote,  was  however  intelligible. 

From  the  Homeric  to  the  Socratic  age,  a period  had 
clapfed  of  no  left  than  400  years ; during  which  the 
flyle  both  of  difeourfe  and  of  writing  mult  have  under- 
gone great  alterations.  Yet  the  Iliad  continued  the 
ltandard  of  heroic  poetry,  and  was  confidercd  as  the 
very*  perfection  of  poetical  language ; notwithftanding 
that  fomc  words  in  it  were  become  fo  antiquated,  or  fo 
ambiguous,  that  Ariffotlc  himfelf  fee  ms.  to  have  been 
fbmewhat  doubtful  in  regard  to  their  meaning  And* 
if  Chaucer's  merit  a*  a poet  had  been  as  great  as  Ho-  cap.  ij- 
mcr’s,  and  the  Englifli  tongue  under  Edward  III.  as 
perfect  as  the  Greek  was  tn  the  fccond  century  after 
the  Trojan  war,  the  ftyle  of  Chaucer  would  probably 
have  been  our  model  for  poetical  diction  at  this  day ; 
even  as  Petrarch,  his  contemporary,  is  Hill  imitated  by 
the  bell  poets  of  Italy. 

The  i ndent  ft  of  the  ftyle  of  Ennius  has  been  impu- 
ted by  the  old  critics  to  his  having  copied  too  clotcly 
the  dialect  of  common  life.  But  this  appears  to  be  a 
miilakc.  For  if  we  compare  the  fragments  of  that  au- 
thor with  the  comedies  of  Plautus,  who  flourished  in 
the  fame  age,  and  whole  language  was  certainly  co- 
pied from  that  of  common  life,  w e (hall  be  itruck  with 
an  air  of  antiquity  in  the  former  that  is  not  in  the  lat- 
ter. Ennius,  no  doubt,  like  moil  other  fublimc  poets, 
affe&cd  fomething  of  the  antique  in  his  exprefllon  : and 
many  of  his  words  and  phrafes,  not  adopted  by  any 
profe-writer  now  extant,  arc  to  be  found  in  Lucretius 
and  Virgil,  and  were  by  them  tranfmitted  to  fucceed-  4 6 
ing  poets.  Thcfc  form  part  of  the  Roman  poetical  dia-  fh*  !•<>•* 
1 e£t  ; which  appears  from  the  writings  of  Virgil,  where 
we  have  it  in  perfection,  to  have  been  very  copious.  f.nt  f oa 
The  ftyle  0/  this  charming  poet  is  indeed  fo  different  tint  of 
from  profe,  and  is  altogether  fo  peculiar,  that  it  is  per-iruk* 
haps  unpofiiblc  to  analyfc  it  un  the  common  principles 
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of  Latin  grammar.  And  yet  rvo  author  can  he  more 
, **  . ncvfpicuoiu  or  more  exjHtffife ; notwith  Handing  the 

frequency  of  Grccifm  in  his  fyntax,  and  his  love  uf 
old  word*,  which  he,  in  the  judgment  of  Quintilian, 
knew  belter  than  any  other  man  how  to  Improve  into 
decoration  *. 

The  poetical  dialed  of  modern  Italy  an  fo  different 
from  the  profaic,  that  perfons  who  can  read  the  hi du- 
rians, and  even  fpeak  with  tolerable  fluency  the  lan- 
guage of  tlut  counti  y,  may  vet  find  it  difficult  to  corv- 
flrue  a page  of  Petrarch  or  TafTo.  Yet  it  is  not  pro- 
bable, that  Petrarch,  vrliofe  works  are  a tlandard  of 
tlie  Italian  poetical  diction  f,  made  any  material  inno- 
** lticr-*’  vations  in  hi*  native  tongue.  It  is  rather  probable  that 
^ he  wrote  it  neatly  as  it  was  fpoken  in  his  time,  that  in, 
* * in  the  14th  century;  omitting  only  harfh  combinations, 

and  taking  that  liberty  which  Homer  probably,  and 
Virgil  certainly,  took  before  him,  of  reviving  fuch  old, 
but  not  obfulete  exprrffioii*,  a*  fctined  peculiarly  figui- 
ficant  and  melodious  and  polifhing  his  ltyleto  tlut  de- 
gree of  elegance  which  human  fpetvh,  without  beco- 
ming mmatuial,  may  admit  of,  and  which  the  genius  of 
poetry,  as  an  art  fubfervient  to  pleafure,  may  be  thought 
to  require. 

The  French  poetry  in  general  i»  diflinguilhed  from 
profe  rather  by  the  rhiinc  and  the  mtaiure,  than  by 
any  old  or  uncommon  phrstfeology.  Yet  the  French, 
on  certain  (ubjcdU,  imitate  the  ftyle  of  their  old  poets, 
of  Marot  in  particular ; and  may  therefore  lie  faid  to 
have  fomething  of  a poetical  dialect,  though  far  lets 
ex  ten  five  than  the  Italian,  or  even  that)  the  Luglifli. 
And  it  may  be  prefumed,  that  in  future  ages  they 
■will  have  more  of  this  dialect  than  they  have  at  pre- 
lent. This  may  l»c  inferred  from  the  very  uncommon 
merit  of  fomc  of  their  late  ports,  particufailv  Boikau 
and  La  Fontaine,  who,  in  their  rtfpecrive  department*, 
will  continue  to  be  imitated,  when  the  prefeut  modes  of 
French  profe  art  greatly  changed  : an  event  that,  for 
all  the  pains  they  lake  to  preferve  their  language,  mull 
inevitably  happen,  and  whereof  there  art  not  wanting 
fomc  prciagrh  already. 

The  Englifli  poetical  dialed  is  not  change rifed  by 
any  peculiarities  of  infirdion,  nor  by  any  great  lati- 
tude in  the  ufe  of  foreign  idioms.  More  copious  it  is, 
however,  than  one  would  at  firfl  imagine ; as  may  ap- 
pear from  the  following  fpccimen  and  observations. 

(1.)  A few  Greek  and  Latin  idioms  are  common 
in  Englifli  poetry,  which  are  feldom  or  never  to  be  met 
with  in  prole-  Quenched  or  ho***.  Shake fpcare.— 
Shorn  or  his  he  a ms.  Milt  on.  -Created  thins  *OR 
valued  he  N«R  shun’d.  Milton.— *7u  thus  wve  riot , 
e vhile  who  sow  it  starve.  Pope. — Tbit  day  le 
BREAD  AND  PEACE  MY  LOT.  Pope.—  INTO  WHAT  FIT 

thou  bee’st  From  what  height  fallen-  Milton. 
He  deerrved  7 he  mother  of  UMnkmd,  what  time  his 
fride  Had  cast  him  out  of  Milton.— 

Some  of  thefc,  with  others  to  be  found  in  Milton, 
feein  to  have  been  adopted  For  the  fake  of  brevity, 
which  in  the  poetical  longue  is  indifprufnble.  For 
the  fame  rcufon,  perhaps  tlur  articles  a and  the  are  fome- 
times  omitted  by  our  poets,  though  kfs  frequently  in 

ferioua  than  burlclque  compofition. In  Englifli,  the 

adjective  generally  goes  before  the  fubflanttve,  the  no* 
Donative  before  the  verb,  and  the  adtive  verb  before 
(wliat  wc  call)  the  aceulutbc.  Exception*,  lipwever, 
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to  lluj  rule,  are  not  uncommon  even  ia  profe.  ll’Jt  Gf  P«c:k  J 
in  poetry  they  are  more  frequent.  Their  homely  joy/,  ^ ' r<**'  , 
and  destiny  obscure.  Nona  fadtt  the  glimmering 
landfcafr  on  the  fight;  utul  all  the  air  a fultmn  jlitlne ft 
hoi, It.  In  general,  Out  verlification  may  be  Icfs  ddfr- 
cult,  and  the  cadence  more  uniformly  pkafing  ; and 
forortimes,  too,  in  order  to  give  energy  to  exprefuon, 
or  vivacity  to  .in  image the  Englifli  poet  is  permit- 
ted to  take  much  greater  liberties  than  the  profe-wri- 
ter,  in  arranging  his  words,  and  modulating  his  Unit 
and  periods.  Examples  may  be  feen  in  every  page  of  - 
Paradilc  Lofl. 

(2.)  Some  of  our  poetical  words  take  an  additional 
fy liable,  that  they  may  fuit  the  verfe  the  better ; 3% 
difpart,  diftain , di/f-ort , affright*  enchain,  for  part,  (lain, 
fport,  fright,  chain.  Others  feem  to  be  nothing  clfie 
than  common  words  made  fliorter,  for  the  convenience 
of  the  verifier.  Such  are,  auxifiar,  Jublunur , trump, 
vale,  f* nt,  clime,  fitbmift , frolic,  plain,  drear,  dread, 
hdm,  mom,  mead,  eve  and  rtvn.  fan,  illume  and  illumine , 
ope,  hoar,  f»tie,  fivaye,  Jcape ; for  auxiliary,  fublunari , 
trumpet,  valley,  depart,  climate,  fubmiffivc,  froliefome, 
complain,  dreary,  dreadful,  helmet,  morning,  meadow, 
evening,  began  or  begau  to,  illuminate,  open,  hoary, 
abide,  afluago,  cfcape.  — — Of  fume  of  thefc  the  fho.t 
form  is  the  more  aucicnt.  In  Scotland,  rtvr,  morn, 
bide,  jwage,  are  ll ill  in  vulgar  ufe;  but  morn,  except 
when  coutradiilinguiihcd  tort*/»,isf\nionymouf,not  with 
morning  (as  in  the  Englifli  poetical  dialed!),  but  with 
morrow.  —The  Lnlin  poets,  in  a way  fomewhat  timtlar, 
and  perhaps  for  a funilar  rtkloii.  flioitencd  fundimentutn. 
lutoomiuMx,  rnutume.  turn,  &c.  into  fundamcn,  tutamen, 
muni  men. 

( 3.)  Of  the  following  words,  which  arc  now  almoft 
peculiar  to  poetry,  the  greater  pait  are  ancient,  and 
were  once  no  doubt  in  common  ufe  in  England,  as 
many  of  them  (kill  arc  in  Scotland.  Afield,  amain,  an- 
noy (1  noun),  anon,  aye  (ever),  bchefl,  ttiithe,  brand 
(fwonl),  bridal,  carol,  dame  (lady ),  feally,  fell  (an  P.d- 
gore,  hofi  (army),  lambkin,  late  (of  late], 
toy  (poem),  lea,  glade,  gleam,  hurf,  lor-,  merit,  trifjnl, 
plod  (to  travel  laboriouflv),  ringlet,  nee  (a  verb),  ruth, 
ruthJefs , fojourn  (a  noun),  fmitr,  fpe  d (an  a drive  verb), 
fixe  (except),  ! ferny  (twig),  /led,  ft  rain  (fong),  Jiran  /, 
fw'tn,  thrati,  thrift , trad  (a  vcib),  troll,  xv.tf,  welter, 
warble,  wayward,  woe,  the  whue  (in  the  mean  time), 
yon,  of  y me. 

(4.)  Thefc  that  follow  are  alfo  poetical;  but,  fo 
far  as  appears,  were  never  in  common  ufe.  Appal, 
arrowy,  attune,  battailous,  br«%\,  car  (chariot),  clarion, 

Ctitet,  courfer. , darlttng, Jficktr,  ji  xveret,  mhlaxe,  gairjh, 
cirdtt,  tmpC  or!,  nightly,  Muf cleft,  pinion  (wing),  Jfat/cwj, 

Jlumleruut,  fittermv,  troulhu .,  wilder  (a  verb),  jhritl  (a 
verb),  Jhook  (fluken),  maddinp,  xitwlef. — The  follow- 
ing, too,  derived  from  the  Greek  and  Latin,  feem  pe- 
culiar-to  poetry,  t tang,  clangor , choral,  blurt. I , boreal, 
dir,,  mfanguimd,  ire,  ireful,  lave  (to  vrafhl,  nymph  (lady, 
girl),  o»ieuf,  panoply,  pi  dome!,  infuriate,  jocund,  radumt, 
rapt,  redolent,  refulgent,  verdant,  vernal,  zephyr,  it ne 
(zirdk), /jhar,  /.Jf.fr. 

(5.)  In  mult  languages,  the  rapidity  of  pronuncia- 
tion abbreviates  foinc  of  the  commonctt  words,  or  even 
joins  two,  or  perhaps  more,  of  them,  into  one ; and 
fomc  of  thofc  abbreviated  forms  find  admifiion  into  wri- 
ting. The  Englifli  language  was  quite  di, figured  by 
A a 2 them 
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©fPoeHealthem  in  the  cud  of  the  lift  century ; but  Swift,  by  his 
» crt**‘  fatirc  and  example,  brought  them  into  difreputc  : and, 
" ' though  fomc  of  them  be  retained  in  converfaticm,  as 
don't,  jkan't , on'/,  they  arc  now  avoided  in  folemn 
ftyle ; and  by  elegant  writers  in  general,  except  where 
the  colloquial  dink  el  is  imitated,  as  in  comedy.  *77/ 
and  W;,  fince  the  time  of  Shaftefbury,  feem  to  have 
been  daily  luting  credit,  at  lead  in  profe  ; hut  ftill  have 
a place  in  poetry,  perhaps  bccaufc  they  contribute  to 
concifenefs.  '7 was  *m  a lofty  vafe's  f de.  Gray. — *77/ 
true,  ’ lit  certain,  man,  t /sough  dead,  retains  part  of  bimf'J. 
Pope,  In  verfe  too,  over  may  be  Ihortcned  into  o’er, 
(which  is  the  Scotch,  and  probably  was  the  old  Eng- 
lilh,  pronunciation)  ; never  into  ne’er  ; and  from  the  and 
to,  when  they  go  before  a word  beginning  with  a vowel, 
the  final  letter  is  fometimes  cut  off.  O'er  kith , o'er 
dales,  o'er  crags,  o'er  rocks  they  go.  Pope.  — Where'er 
Jhe  turns,  the  Graces  homage  pay.  Sind  all  that  beau- 
ty, all  that  wealth  e'er  gave.  Rich  with  the  fpoilt  of 
time  did  ne'er  unroll.  Gray. — 7^ alarm  th'  eternal  mid- 
night of  the  grave Thefe  abbreviations  are  now  pe- 

culiar to  the  poetical  tongue,  but  not  ncceffary  to  it. 
They  fometimes  promote  brevity,  and  render  verifica- 
tion  lefs  difficult* 

(6.)  Thofe  words  which  arc  commonly  called  com- 
pound epithets,  as  rofy  finger'd,  rofy-hofom'd,  many  twinh  • 
ling,  many  founding,  mufs -grown,  bright-eyed , frawbudt, 
fpirilflirring,  incenfe-brea  thing,  heaven-taught,  love-whif- 
pering,  lute-refounding , are  alfo  to  be  conltdercd  as  part 
of  our  poetical  dialect.  It  is  true,  we  have  compound- 
ed adjectives  in  familiar  ufc,  as  highfeafoned,  well-natu- 
red,  ill-bred,  and  innumerable  others.  But  we  fpeak  of 
thofe  that  arc  lefs  common,  that  feldom  occur  except 
4*  in  poetry,  and  of  which  in  profe  the  ufc  would  appear 
Tb  be  ufed  affected.  And  that  thev  fi/metimes  promote  brevity 
fparipgfjr. 

and  vivacity  of  expreffion,  cannot  be  denied.  But  as 
they  give,  when  too  frequent,  a ftiff  and  finical  air  to 
a performance ; as  they  arc  not  always  explicit  in  the 
fenfr,  nor  agreeable  in  the  found ; as  they  are  apt  to 
produce  a confulion,  or  too  great  a multiplicity,  of 
image* ; as  they  tend  to  disfigure  the  language,  and 
furnifh  a pretext  for  entflef*  innovation  ; they  ought  to 
be  ufrd  fparingly  ; and  thofe  only  ufrd  which  the  prac- 
tice of  popular  authors  ha*  rendered  familiar  to  the  car, 
and  which  are  in  thcmfclvcs  peculiarly  emphatical  and 
harmonious. 

(7.)  In  the  transformation  of  nouns  into  verbs  and 
participles,  our  poetical  dialeft  admits  of  greater  lati- 
tude than  profe.  Hjynn,  ptllaw,  curtain,  ftory,  pil- 
lar, picture,  peal,  forge*  cavern,  honey,  career,  cinc- 
ture, bofom,  fphere,  arc  common  nouns;  but  to  hymn, 
to  pillow,  curtained,  pillared,  pictured,  pealing , forging, 
cavern' d,  honied , careering , cinBured,  bofomed,  fohertd, 
would  appear  affeded  in  profe,  and  yet  in  yerfe  they 
arc  warranted  by  great  authorities,  though  it  mull  be 
• Johnfim  co ti filled  that  they  are  ccn fared  by  An  able  critic-*,  wbo 
had  ftudied  the  Englifh  language,  both  poetical  and 
profaic,  with  wonderful  diligence. 

Some  late  poet*,  particularly  the  imitators  of  Spen- 
cer, have  introduced  a great  variety  of  uncommon  word*. 
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ns  cert e%  eftfoons,  ne,  whilom,  tranfinew,  moil,  Tone, Of  Portia! 
lofcl,  albe,  hight,  dight,  pight,  thews,  coutliful,  allot,  w 
muchel,  wend,  arrear,  &c.  Thefe  were  once  poetical  ’ -J 
words,  no  doubt  ; but  they  are  now  obfoletr,  and  to 
many  readers  unintelligible.  No  man  of  the  prefeat  age, 
however  converfant  in  this  dialect,  would  naturally  ex- 
prefs  himfclf  in  it  on  any  intcrelking  emergence  ; or, 
fuppofing  this  natural  to  the  antiquarian,  it  would  ne- 
ver appear  fo  to  the  common  bearer  or  reader.  A mix- 
ture of  thefe  words,  therefore,  mull  ruin  the  pathos  of 
modem  language  ; and  a*  they  are  not  familiar  to  our 
ear,  and  plainly  appear  to  be  fought  after  and  affc&ed, 
will  generally  give  a ftHFncfs  to  modem  verification. 

Yet  in  fuhjects  approaching  to  the  ludicrous  they  may 
have  a good  effect ; as  in  the  Sckodmijirefs  of  Sheultone, 

Parncl’s  Fairy-tale,  Thomfon’s  Callle  of  Indolence,  and 
Pope’s  lines  in  the  Dunciad  upon  Wormius.  But  this 
effect  will  be  molt  pleufmg  to  thofe  who  have  lealt  occi* 
fion  to  recur  to  the  gloffary. 

Indeed,  it  is  not  always  eafy  to  fix  the  boundary 
between  poetical  and  obfulete  expreffion*.  To  many 
readers,  lore,  meed,  btbefi,  blithe , gaude,  fpray , thrall, 
may  already  appear  antiquated  ; and  to  fomc  the  Itylc 
of  Spencer,  or  even  of  Chaucer,  may  be  as  intelligible 
as  that  of  Dry  den.  This  however  we  may  venture  to 
affirm,  that  a word,  which  the  majority  of  reader*  can- 
not uuderftand  without  a glofiary,  may  with  rcafon  be 
confidcrcd  as  ohfoletc  ; and  ought  not  to  he  ufed  in 
modern  compofition,  unlefs  revived,  and  recommended 
to  the  public  ear,  by  fome  very  eminent  writer.  'l"here 
are  but  few  word*  in  Milton,  as  nathlef,  tine,  frore, 
bofky.  See.  ; there  are  but  one  or  two  in  Dryden,  as  fal- 
fofy  (*)  i and  in  Pope,  there  are  none  at  all,  which 
every  reader  of  our  poetry  may  not  be  fuppofed  to  un- 
dcrfUnd:  whereat  in  Shakcfpcare  there  are  many,  and 
in  Spcnccr  many  more,  for  which  one  who  knows  En-. 
jjlilh  very  well  may  be  obliged  to  confult  the  dictionary. 
l*he  practice  of  Milton,  Dryden,  or  Pope,  may  there- 
fore, in  almoft  all  cafe*,  be  admitted  as  good  autho- 
rity for  the  ufc  of  a poetical  word.  And  in  tliem,  all 
the  words  above  enumerated,  as  poetical,  and  in  pre- 
fer nt  ufe,  may  actually  be  found.  And  of  fuch  poets 
as  may  choofc  to  obferve  this  rule,  it  will  not  be  faid, 
cither  that  they  reject  the  judgmrnt  of  Quintilian,  who 
recommends  the  neweft  of  the  old  words,  and  the  old* 
clt  of  the  new,  or  tliat  they  are  inattentive  to  Pope’s 
precept ; 

Be  not  the  firft  by  whom  the  new  arc  tried', 

Nor  yet  the  but  to  lay  the  old  aftde. 

FJf.  on  Crit.  v.  335^ 

We  muff  not  fuppofc  tlwt  thefe  poetical  words  ne- 
ver occur  at  all  except  in  poetry.  Even  front  convcr* 
fat  ion  they  are  not  excluded:  and  the  ancient  critics 
allow,  that  they  m.vy  be  admitted  into  profe,  where 
they  occafionally  confer  dignity  upon  a fublime  fubject* 
or  heighten  the  ludicrous  qualities  of  a mean  one.  But 
it  is  in  poetry  only  where  the  frequent  ufc  of  them 
docs  not  favour  of  affectation. 

Nor  muff  wc  fuppofc  them  effential  to  this  art. 

Marqr 


(»)  Dryden  in  one  place  (^Encidix.  verf.  1095.)  ufes  Fclfifed  to  denote  Pierced  through  and  through.  Hew. 
knowledges,  that  tins  ufe  of  the  word  is  an  innovation  ; and  ha*  nothing  to  plead  for  it  but  his  own  authority, 
and  that  half  art  in  Italian  fun*  times  means  the  fame  thing. 
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Of  p*-ti«l  Many  paflages  there  arc  of  exquifite  poetry,  wherein 
Wwda  not  a finglc  phrafe  occurs  that  might  cot  lie  ufed  in 
'r~~  profe.  In  fad,  the  influence  of  thefe  words*  in  adorn- 
ing Engliih  verfe  is  not  very  exteufivc.  Some  fie* 
fluence  however  they  have-  They  ferve  to  render  the 
poetical  ftvlc,  firft,  more  melodious ; ar.d,  fccondly, 
49  more  folcmn. 

In  which  Firft,  7 hey  render  the  poetical  ft  vie  more  melodious, 
cafe  they  and  more  eafily  reducible  into  mcafurc.  Words  of 
eJeMht"*  tt0|riddJr  *'rc*  or  pronunciation,  are  never  ufed 

ratical  bylcurred  poets,  where  they  can  be  avoided : unlcft 
ii j !t  move  in  \heir  found  they  have  fomclhing  imitative  of  the 
■ielodioiu  fenfe.  Homer**  p<Hticarinfleftioni  contribute  wonder- 
fully to  the  fweetnefs  of  his  nutnl»en : and  if  the  read- 
er is  pleafcd  to  look  hack  to  tlie  fpecimm  al>ove  given 
of  the  Englifti  poetical  dialed,  he  will  find  that  the 
words  arc  in  general  well-founding,  and  fuch  as  may 
coalcfcc  with  other  words,  without  producing  harili 
combinations.  Quintilian  obferves,  that  poets,  for  the 
fake  of  their  verfe,  arc  indulged  in  many  liberties,  not 
granted  to  the  orator,  of  lengthening,  mortening,  and 
• dividing  their  words  * : — and  if  the  Greek  and  Roman 

Crat.  lib.  poets  claimed  this  indulgence  from  nccelfity,  aud  ob- 
5a"  ^ **  *a'nc^  *'»  'he  Englilh,  thole  of  tlum  efpecially  who 
write  in  rhyme,  may  claim  it  with  better  reafon ; as 
the  words  of  their  language  are  lefs  mutical  and  far  lefs 
fufceptiblc  of  variety  in  arrangement  and  fyntax. 

And  fo-  Secondly,  Such  poetical  words  as  are  known  to  be 
I*010*  ancient  have  fomething  venerable  in  their  appearance, 
and  impart  a folcmnity  to  all  around  them.  This  re- 
maik  is  from  Quintilian  ; who  adds,  that  they  give  to 
a compolition  uiat  call  and  colour  of  antiquity  which 
in  painting  is  fo  highly  valued,  but  which  art  can  never 
t Lib  1.  effectually  imitate  f.  Poetical  words  that  are  either  not 
>53-  ancient,  or  not  known  to  be  fuch,  have,  however,  a 
pleating  effect  from  afTociation.  We  arc  accuftomcd  to 
meet  with  them  in  fublime  and  elegant  writing ; and 
hence  they  come  to  acquire  fublimity  and  elegance  : 
Even  as  tfie  words  we  hear  on  familiar  occasions  come 
to  be  accounted  familiar ; and  as  thofc  that  take  their 
rife  among  pick-pocket*,  gamblers,  and  gypfics,  arc 
thought  too  indelicate  to  be  ufed  by  any  perfon  of  tafte 
or  good  manners.  When  one  hears  the  following  lines, 
wind)  abound  in  poetical  words, 

The  brcc/y  call  of  i new fe- breathing  mom. 

The  fwallow  twittering  from  the  ft  raw-built  filed. 

The  cock’s  fhi ill  clarion,  or  the  echoing  hom, 

Ko  more  (hall  roufc  them  from  their  lowly  bed: 

— one  is  as  fenfible  of  the  dignity  of  the  language,  as 
one  would  be  of  the  viknefs  or  vulgarity  of  that  man’s 
fpccch,  who  ftiould  prove  his  acquaintance  with  Brtde- 
wcD,  by  interlarding  his  difeourfe  with  fuch  terms  as  mH/~ 
% «ee  the  doll,  ejnter  (ull,  or  i tubbing  ebrat  X ; or  wlio,  in  imitation 
■Snmmjrsf  # of  fDpB  and  gamblers,  ftiould  on  the  common  occafiont 
C^in'u?  Jw,  talk  of  being  beat  baUow,  or  facing  his  Ji//arur§. 

Ncw-*^C  What  gives  dignity  to  perform  gives  dignity  to  language, 
market.  A man  of  this  chara&cr  is  one  who  has  Lome  important 
employments,  been  connected  with  honourable  affociates, 
and  never  degraded  himfclf  by  levity  or  immorality  of 
cundu&.  Dignified  phrafes  are  thole  which  have  been 
ufed  to  exp  refs  elevated  fentiments,  have  always  made 
their  appearance  in  elegant  compofilion,  and  have  never 
been  profaned  by  giving  permanency  or  utterance  to  the 
pafDuna  of  the  vile,  the  giddy,  or  the  worthkfs.  And 
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as  by  an  a&ive  old  age,  the  dignity  of  fuch  men  is  con-  Of  r>o|<s 
firmed  and  heightened;  fo  the  dignity  of  fuch  words,  if  Fl" 
they  be  not  fuft’ertc!  to  fall  into  difuic,  feldum  fads  to  im-  « 

prove  by  length  of  lime. 

Art.  II.  Of  Tr.orrs  and  Fiovris. 

If  it  appear  that,  by  means  of  figures,  language  may  Tropes  and 
be  made  more  pUafing  ar.d  more  natural  tlian  it  would  bc®*|!re*  ne" 
without  them ; it  will  follow,  dial  to  poetic  language, 
whofc  end  is  to  pUaje  by  imitating  nature , figure*  mud  Li^jigc, 
be  not  only  ornamental,  but  neccfiary-  It  will  here  be 
proper,  therefore,  firft  to  point  out  the  impoi tance  and 
utility  of  figurative  language  ; kcondly,  to  (how,  that 
figures  arc  more  ncccffary  to  poetry  in  general  titan  to 
any  other  mode  of  writing. 

I.  /it  to  the  importance  and  utility  of  Ji gurat;ve  txprrJ[ionx 
in  making  language  more  plcafmg  and  more  natural ; it 
may  be  it  marked, 

(r.)  That  tropes  and  figures  are  often  neccffary  to 
fupply  the  unavoidable  defects  of  language.  When  ' 
proper  words  are  wanting,  or  not  recollected,  or  when 
we  do  not  choofc  to  be  always  repeating  litem,  we  mult 
have  recourfe  to  tropes  and  figures.  When  philofophers 
began  to  explain  the  operations  of  the  mind,  they  found 
that  mod  of  the  words  in  commou  ufc,  being  framed  to  ^ a 
anfwerthc  more  obvious  exigencies  of  life,  were  in  their  To  fupply 
proper  fignification  applicable  to  matter  only  and  its  ‘he  JefcAa 
qualities.  What  was  to  be  done  in  this  cafe  ? Would 
they  think  of  making  a new  language  to  exprefs  tl»c 
qualities  of  mind  ? No  : that  would  have  been  difficult  • 
or  impracticable;  and  granting  it  both  practicable  and 
eafy,  they  mult  have  forefetn,  tlut  nobody  would  read 
or  liften  to  what  was  thus  fpoken  or  written  in  a new 
and  confcqucntly  in  an  unknown  tongue.  They  there- 
fore took  the  language  as  they  found  it  ; aud  where- 
ever  they  thought  there  was  a fimilarity  or  analogy  be- 
tween the  qualities  of  the  miml  and  the  qualities  of  mat- 
ter, ferupted  not  to  ufc  the  names  of  the  material  quali- 
ties tropically,  by  applying  them  to  the  mental  qualities. 

Hence  came  the  phrafes  foitdky  of  judgment,  warmth  of 
imagination,  enlargement  of  underllandfng,  and  many 
others;  which,  though  figurative,  expicfs  the  meaning 
juft  as  well  a*  proper  word*  would  have  done.  In  faC>, 
numerous  a*  the  words  in  every  language  are,  they  mull 
always  fall  ftiort  of  the  unbounded  variety  of  human 
thoughts  and  perceptions.  Tatli  s and  fnielhare  altnoft 
a*  numerous  as  the  fpecies  of  bodies.  Sounds  admit  of 
percrptiblc  varieties,  that  furpafs  all  computation,  and 
the  (even  primary  colours  may  be  diveriificd  without  end. 

If  each  variety  of  external  peiception- were  ty  have  a 
name,  language  would  he  infurmountably  difficult  ; nay, 
if  men  were  to  appropriate  a clafs  of  names  to  each  par- 
tiVulaftjenfc,  they  would  multiply  words  exceedingly, 
witiiout  adding  any  thing  to  the  cl  camels  of  fpceclu 
Thofc  words,  therefore,  that  in  their  proper  fignifi- 
cation denote  tl*c  objeds  of  one  fenfr,  we  often  apply 
tropically  to  the  objects  ot  anollicr,  and  lav.  Sweet 
taffe,  fweet  fmcll,  fwcct  iound;  Ihaip  point,  Ihurp  tafte, . 
ftiarp  found;  harmony  of  Iound#,  harmony  of  colours, 
harmony  of  part*  ; foft  lilk,  foft  colour,  foft  found,  foft 
temper ; and  fo  in  a thouhmd  iuftanccs : and  yet  thefe 
words,  in  -their  tropical  fignification,  arc  not  lefs  intelli- 
gible than  in  their  proper  one;  for  (harp  tafte  and  ftiarp 
found,  arc  a*  expreffive  as  ftiarp  fword;  and  harmony  of 
tones  is  not  better  undu  ftoed  by  the  mufician,  than  har- 
mony 
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Of  Trope*  monr  of  parts  by  tlie  ifcKited,  and  harmony  of  colours 
ar»!  Fi.  painter. 

» ^u|c,>  Sava grs,  illiterate  perfons,  and  children,  have  compa- 

ratively but  few  words  in  proportion  to  the  thing*  they 
may  have  occalion  to  fpcak  of;  and  mud  therefore  re- 
cur to  tropes  and  figures  more  frequently  than  perfons 
of  copious  elocution.  A fearnan,  or  mechanic,  even 
when  he  talks  of  that  which  doc*  not  belong  to  hi*  art, 
borrows  his  language  from  that  which  docs ; and  this 
makes  his  diction  figurative  to  a degree  that  is  fomc- 
times  entertaining  enough.  **  Death  (fays  a feaman  in 
one  of  Smollet’s  novels;  has  not  yet  lairded  my  com- 
rade ; but  they  have  been  yard  arm  and yard-arm  thefe 
three  glaffer.  board  eye  is  open,  but  fad  jammed 

in  his  head;  ami  the  kaufyardt  of  his  under  jaw  have 
given  way/’  Thefe  phrafe*  art*  exaggerated  ; but  wc 
allow  them  to  be  natural,  hccanfc  wc  know  that  illiterate 
people  arc  apt  to  make  ufe  of  trope*  and  figures  taken 
from  their  own  trade,  even  when  they  fjjcak  of  things 
that  are  very  remote  awl  incongruous.  In  thofc  poems, 
therefore,  tli.it  imitate  the  comer  fat  ion  of  illiterate  per- 
form, as  in  comedy,  farce,  and  pailoral,  fuch  figures  ju- 
dicioufly  applied  may  render  the  imitation  more  pleating, 
becaufe  more  exadt  aud  natural. 

To  aioid  Word*  that  arc  unttutcable  and  harfli,  the  poet  is  of- 
harihm  ii  t^n  obliged  to  avoid,  when  perhaps  he  has  no  other  way 
U to  fxpr.fK  their  meaning  than  by  tropes  and  figures  ; 

and  form  times  the  meafure  of  his  verfe  may  oblige  him 
to  reje&  a proper  word  that  if  not  harfli,  merely  on 
account  of  its  being  too  long,  or  too  ihort,  or  in  any 
other  way  unfuitable  to  the  rhythm,  or  to  the  rhyme. 
And  hcncc  another  ufe  of  figurative  language,  that  it 
contributes  to  poetical  harmony.  Thus,  to  freft  the 
plain,  is  frequently  ufed  to  fignify  to  he jlain  in  battle', 
liquid  plain  is  put  for  ocean , blue  Jerene  foiyij,  and  fylvun 
I , fe’gn  for  country  life. 

Trope*  and  (2.)  Tropes  and  figures  ire  favourable  to  delicacy. 
fi£u.  c*  fa-  When  the  proper  name  of  a thing  is  in  any  refpect  un- 
to deb  *C  plcafant,  a wtli-chofen  trope  will  convey  the  idea  in  fuch 
'’a  way  as  to  give  no  offence.  This  is  agreeable,  ami 
even  neceflary,  in  polite  converfation,  and  cannot  be  dif- 
penfed  with  in  elegant  writing  of  any  kind.  Many 
words,  from  their  living  often  applied  to  vulgar  ufe,  ac- 
quire a meannefs  that  dtfqualifits  them  for  a place  in  rc- 
Hous  poetry ; while  perhaps,  under  the  influence  of  a 
different  fyftem  of  manners,  the  eorrcfponding  words  in 
another  language  may  be  elegant,  or  at  Icaft  not  vulgar. 
When  one  reads  Homer  in  the  Greek,  one  takes  no 
offence  at  his  calling  Eumeus  bv  a name  which,  literally 
rendered,  figilifies  fftrtne-herd  t torft,  becaufe  the  Greek 
word  is  well-founding  in  itfirlf ; lecondly,  becaufe  we 
have  never  heard  it  pronounced  in  converfation,  tior  con- 
sequently debafed  by  vulgar  ufe ; and,  thirdly,  becaufe 
'wc  know,  that  the  office  denoted  by  it  was,  in  the  age 
of  Eumeus,  both  important  and  honourable.  But  Pope 
would  have  been  blamed,  if  a name  fo  indelicate  as  /wmsa> 
hrrd  had  in  his  t ran  11  at  ion  been  applied  to  fo  eminent  a 
perfonage ; and  therefore  he  judicioufly  makes  ufe  of 
• 3J\f.  the  trope  fyneedathe,  and  calk  him  trji «*  * ; a word 

•b  14.  both  elegant  and  poetical,  am!  not  likely  to  lead  the 

T*41,  reader  into  any  mittakc  about  the  pe  Hun  Ipoken  of,  as 
his  employment  had  been  described  in  a preceding  paf- 
fa.»e.  The  fame  Eumeus  is  faid,  in  the  lirnple  but  mt- 
lodiuUS  l ihguage  of  the  original,  to  have  been  making 
hi*  ovva  {hou»  when  Ulvffcs  came  to  hit  door;  a work 
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which  in  thofc  days  the  grcntrft  berwi  would  often 
neceflary.  This,  too,  tin:  tranffator  foftens  by  a tropi.  **•  «• 
cal  cxprelfion : - 

Here  fat  Eumeus,  and  his  cares  applied. 

To  form  ft  rung  bujkint  of  well  fcafon’d  hide. 

A hundred  other  examples  might  lie  quoted  from  this 
tranllation  ; but  thefe  will  explain  our  meaning. 

There  are  other  occalions  on  which  the  delicacy  of 
figurative  language  is  ftill  more  needful ; as  in  Virgil’s 
account  of  the  effrcks  of  animal  love,  and  of  the  plague 
among  the  hearts,  in  the  third  Gcorgic;  where  Drydcn’i 
ftyle,  by  being  lefs  figurative  than  the  original,  is  in  one 
place  exceedingly  filthy,  aud  in  another  ihockiitgly  ob- 

lCCTIC. 

Hobbes  could  conftrue  a Greek  author  ; hut'lus  (kill 
in  words  mull  have  been  all  derived  from  the  dictionary: 
for  he  fceitii  not  to  have  kitowni  that  any  one  articulate 
found  could  be  more  agreeable,  or  any  one  phrafe  more 
dignified,  than  another.  In  his  Iliad  and  Odyflev, 
even  when  he  hits  the  author's  fenfe  (which  is  not  A- 
ways  the  cafe),  Ik*  prove*,  by  his  choice  of  words,  that 
of  harmony,  elegance,  or  energy  of  ftyle,  he  had  no 
manner  of  conception.  And  hence  that  work,  though 
called  a 7 ruojLutn  of  Iiomer,  doe*  not  even  definve  the 
name  o t poem  ; becaufe  it  is  in  every*  rcfpeCt  unpleafing, 
being  nothing  more  than  a fictitious  narrative  delivered 
ia  a mean  profit,  with  the  additional  mearmefa  ofharlh 
rhyme,  and  un  tuneable  meafure.  — ■■■Trapp  under  flood 
Virgil  well  enough  as  a grammarian,  and  had  a tafte  for 
his  bcautic*  : yet  his  trauflation  bears  no  relemhlancc  to 
\ irgil ; w hich  is  owing  to  the  fame  caufe,  an  imprudent 
choice  of  word*  and  figure*,  and  a total  want  of  har- 
mony. II 

The  delicacy  we  here  contend  for,  may  indeed,  both'W*-- 
in  converfation  and  in  writing,  he  carried  too  fitr.  To^aT^i 
call  hilling  an  innocent  m m in  a duet  an  affair  of  honour,^]  {(JS  (4 
and  a violation  nf  the  right/  of  fordo  l an  affair  of  gal- 
lantry, i*  a prollitution  of  figurative  language.  Nor  is 
it  any  credit  to  us,  that  we  are  faid  to  have  upward*  of 
40  figurative  phrafes  to  denote  txccflivc  drinking.  Lan- 
guage  of  this  fort  generally  implies,  that  the  public  ab- 
honcucc  of  fuch  crime*  is  not  fo  llrong  as  it  ought  to 
be  { aud  it  is  a quell  ion,  whether  even  our  monk  might 
not  be  improved,  if  wc  were  to  call  thefe  aud  fuch  like 
crimes  by  their  proper  names,  murder,  adultery t drunken* 
neft,  gluttony ; names,  that  not  only  exprefs  our  mean- 
ing, but  alio  betoken  our  dif.ippruhatfon.  — ■ — As  to 
w*riting,  it  cannot  be  denied,  that  even  Pope  lumfidf, 
in  the  excellent  verfion  jull  now  quoted,  ha*  Comet imes, 
for  the  fake  of  his  numbers,  or  for  fear  of  giving  of- 
fence by  too  dofc  au  imitation  of  Homer’s  fimplicitr, 
employed  tropes  and  figure*  to<i  quaint  or  too  fulemn 
for  the  uccafiou.  And  the  finical  itylc  is  lu  part  cha- 
raCtenlVd  by  the  writer’s  dillikc  to  literal  exprefftoro, 
and  affectedly  fubftituting  in  their  ilcad  u u neceflary 
trojie*  and  figures.  With  thefe  authors,  a man’s  ouly 
child  muft  always  be  hr,  only  hope ; a country  maid  be- 
comes a rural  beauty,  or  perhaps  a nymph  of  the grxrvij 
if  flattery  ling  at  all,  it  mull  be  a jyren  fang  ; the 
ihepherd’s  flute  dwindles  into  an  oaten  retd,  and  his  crook 
h»  exalted  into  a jeeptrt ; the  fiver  Ufigt  rile  from  their 
golden  beili , aud  ungui/h  to  the  complaining  gale.  A 
young  woman,  though  a good  Chrillian,  cannot  make 
hcriclf  agreeable  Without  JacrjLtng  to  the  (J  races  ; nor 
* hope 
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Vi  rrnpes  hope  to  do  any  execution  among*  the gtntle  fivaint,  till  a 
t\ «1  Ti-  wKolc  legion  of  Cupid. r,  armed  with  /Janet  and  dart/,  and 
^ RU_ . other  weapon*,  begin  to  thTcharge  from  her  eyes  their 
formidable  artillery.  For  the  fake  of  variety,  or  of  the 
vrrfe,  fomc  of  thefe  figures  may  now  and  then  find  a 
place  in  a poem ; but  in  pro  ft,  un'.cft  very  fparingly  ufed, 
jfi  thev  favour  of  affixation. 

J -^ro  3* ) ^ roPei  an<^  figures promote  brevity;  and  brevity, 
r^a/bre-  united  with  perfpicuity,  if  always  agreeable.  An  ex- 
v.:y,ioid  ample  or  two  will  be  given  in  the  next  paragraph.  Sen- 
timents thus  delivered,  and  imagery  thus  painted,  are 
readily  apprehended  by  the  mind,  snake  a ftrong  im- 
preflion  upon  the  fancy,  and  remain  Iosg  in  the  memo- 
ry ; whereaa  tr*>  many  words,  even  when  the  meaning 
is  good,  never  fail  to  bring  difguft  and  wearinefa.  They 
argue  a debility  of  mind  which  hinders  the  author  from 
feeing  his  thoughts  in  one  diitinX  point  of  view  ; and 
they  all'o  encourage  a fufpicion,  tlsut  there  is  fome tiling 
faulty  or  deftdive  in  the  matter.  In  the  poetic  ftyle, 
therefore,  which  is  addrrffcd  to  the  fancy'  and  paflions, 
and  intended  to  make  a vivid,  a pleating,  and  a perma- 
nent  imprefiton,  brevity,  and  eonfequently  tropes  and 
figures,  arc  indifpenfuble.  And  a language  will  always 
be  the  letter  fuited  to  poetical  purpofes,  the  more  it 
admits  of  this  brevity a eharaXer  which  is  more 
confpicuous  in  the  Greek  and  Latin  than  in  any  modem 
tongue,  and  much  lets  in  the  French  than  In  the  Italian 
57  or  Englilh. 

Cmt-ibtue  (4. ) Tropes  and  figures  contribute  to  ftrength  or  ener- 
*"  Orengrh  gy  of  language,  not  only  by  their  coocifend's,  but  alfo 
«wnvqring  to  the  fancy  ideas  that  arv  eafdy  compre- 
hended, aud  make  a ftrong  imprdfion.  Wc  are  power- 
fully affected  with  what  wt  fee,  oc  feel,  or  hear.  When 
a fentiment  comes  enforced  or  illullrated  by  figure*  taken 
from  objeXs  of  fight,  or  touch,  or  hearing,  one  thinks, 
as  it  were,  that  one  fees  or  feels  or  hears,  the  thing 
fpoken  of ; and  thus,  what  ifl  itfelf  would  perhaps  be 
nbfctire,  or  is  merely  intrilcXuat,  may  be  made  to  feizc 
our  attention  and  intereft  ourpaffionsalmoft  aseffcXual- 
ly  as  if  it  were  an  objeX  of  outward  fenfe.  When  Vir- 
gil calls  the  Scipios  thundrhaitt  ef  ctvjr,  he  very  ftrongly 
expreffes  in  one  word,  and  by  one  image,  the  rapidity 
of  their  viXorics,  the  noife  their  achievements  made 
in  the  world,  and  the  ruin  and  condonation  that  at- 
tended their  irrcfiftible  carrer.  — — When  Homer  calls 
Ajax  the  lulvjrtrk  of  the  Greek/,  he  paints  with  equal 
brevity  his  vail  fisc  and  ftrength,  the  difficulty  of  pre- 
vailing againfl  him,  and  the  confidence  wherewith  his 

countrymen  repofed  on  his  valour. When  Solomon 

fays  of  the  ft  range  woman,  or  harlot,  that  “ her  feet  go 
drum  to  death/’  he  lets  us  know,  not  only  that  her 
path  ends  in  deflruXion,  but  alfu,  that  they  who  accom- 
pany her  will  find  it  eafy  to  go  forwards  to  ruin,  and 

difficult  to  return  to  their  duty. Satan’s  enormous 

magnitude,  and  refulgent  appearance,  his  perpendicular 
aJccnt  through  a region  of  darknefs,  and  the  inconceiv- 
able rapidity  of  his  motion,  arc  all  painted  out  to  our 
fancy  by  Milton,  in  one  very  Ihort  fimilitude, 

«• 

Sprung  upward,  like — a pyramid  of  fire. 

Par.  Lojl , b.  4.  v.  1013. 

To  take  in  the  full  meaning  of  which  figure,  we  mull 
imagine  ou delves  in  chaos,  and  a vait  luminous  body 
rtfing  upward,  near  the  place  where  wc  are,  fo  fwiftly 
as  to  appear  a continued  track  of  light,  and  Idfening 
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to  the  view  according  to  the  increase  of  diftancc,  till 
it  end  in  a point,  and  then  disappear  ; and  all  this  i*uft  guret- 

be  fuppofed  to  ftrike  our  eye  at  one  inftant. Equal  ___ -y— J 

to  this  in  propriety,  though  not  in  magnificence,  is  that 
allegory  of  Gray, 

The  paths  of  glory  lead  but  to  the  grave : 

Which  prefentj  to  the  imagination  a wide  plain,  where 
feveral  roads  appear,  crowded  with  glittering  multitudes, 
and  iffuing  from  differmt  quarters,  but  drawing  nearer 
and  nearer  as  they  advance,  till  they  terminate  in  the 
dark  and  narrow  houfc,  where  all  their  glories  enter  in 

fucceffion,  and  disappear  for  ever. When  it  is  faid 

in  Scripture,  of  a good  man  who  died,  that  he  fell 
fifleef,  what  a number  of  idw*a«  are  at  once  conveyed  to 
our  imagination,  by  this  beautiful  and  exprvfiive  figure  t 
As  a labourer,  at  the  rlofe  of  day,  goes  to  deep,  with 
the  fatisfiaXion  of  having  performed  his  work,  and  with 
the  agreeable  hope  of  avr.K:»i£  in  the  morning  of  a new 
day,  a-freftud  and  cheerful ; lo  a good  man,  at  the  cod 
of  life,  refigns  himfelf  calm  and  contented  to  the  will  of 
his  Maker,  with  the  fweet  rcfleXion  of  having  endea- 
voured to  do  his  duty,  and  with  the  tratifporting  hope 
of  foun  awaking  in  the  regions  of  light,  to  life  and  hap- 
pinds  eternal.  The  figure  alfo  fuggclU,  tliat  to  a good 
man  the  tranfitinn  from  life  to  death  is,  even  in  the  Jcnfa- 
tion,  no  more  painful,  than  when  our  faculties  melt  away 

into  the  pleafitig  infallibility  of  flccp. .Satan,  flying 

among  the  liars,  is  faid  by  Miiton  to  “fail  between 
worlds  and  worlds which  has  an  elegance  and  force  far 
fuperior  to  the  proper  word  JJj.  For  by  tilts  allufion 
to  a fhip,  we  arc  made  to  form  a lively  idea  of  his  great 
fize,  and  to  conceive  of  his  motion,  that  it  was  equable 
and  majdlic.— — V'irgrl  ufes  a happy  figure  to  exprefa 
the  fi/e  of  the  great  wooden  horft,  by  means  of  which 
the  Greeks  were  conveyed  into  Troy  ; 11  Equum  divina. 

Palladia  arte  adfuantP Milton  is  Hill  bolder  when 

he  fays, 

Who  would  not  fine  for  Lycidas  ? he  knew 

Himfelf  to  ling,  and  build  the  lofty  rhyme. 

The  phrafe,  however,  though  bold,  fa  cmphatical ; and 
gives  a noble  idea  of  the  durability  of  poetry,  as  well 
as  of  the  ait  and-  attention  requilite  to  form  a good 
poem.  — — There  arc  hundreds  of  tropical  cxprclfions  in 
common  ufe,  incomparably  more  energetic  than  any  pro- 
per words  of  equal  brevity  that  could  be  put  in  their  *■ 
place.  A check  burning  with  blufhes,  is  a-  trope  which 
at  once  deferibes  the  colour  as  it  appears  to  the  beholder, 
and  the  glowing  heat  as  it  is  felt  by  the  perfon  Muffling. 

Chilled  with  defpondence,  petrified  with  aftoniftiment, 
tbunderflnuk  with  difagrvcable  and  unexpeXcd  intelli- 
gence, melted  with  love  or  pity,  difidved  in  luxury,  har- 
dened in  vewkcdnch,  foftening  into  remorfe,  inflamed  with 
dclirc,  tofed  with  uncertainty,  See. — every  cne  is  fcnfible 
of  the  force  of  thefe  and  the  like  phrafes,  and  that  they 
.muff  contribute  to  the  energy  of  compofition.  ^ 

( 5 ) Tropes  and  figures  promote  ftrength  of  expreffion ; n cy  a e 
and  are  in  poetry  peculiarly  rcquiiitc,  bccaulr  they  arcliVewhe 
often  more  natural , and  more  imitative , than  proper  ^ *ar*'^. 
words.  In  faX,  this  is  fo  much  the  cafe,  that  it 
be  impofliblc  to  imitate  the  language  ot  paffion  without fiau. 
diem.  It  is  true,  that  when  the  mind  is  agitated,  one 
does  not  run  out  into  allegories,  or  long-winded  fimi- 
litudes,  or  any  of  the  figures  that  require  much  attention 

andi 
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and  many  words,  or  that  tend  to  withdraw  the  fancy 
^urev*  fr,,ni  the  eiijcd  uf  the  paftion.  Yet  the  language  of 
« f many  paffi'jns  mull  be  figurative  notwithftimding  ; be- 

raufc  they  roufe  the  fancy,  and  direct  it  to  objefts 
congenial  tr>  their  own  nature,  which  diveriify  die  Ian* 
gunge  of  the  fpeaker  with  a multitude  of  allufions. 
The  fancy  of  a very  angry  man,  for  example,  prefects 
to  his  view  a train  of  dil'agrrcable  ideas  connected  with 
the  paflion  of  anger,  and  tending  to  encourage  it  ; and 
if  he  fpcak  without  reftraint  during  the  paroxyfm  of 
Ills  rage,  thofe  ideas  will  force  themfelvts  upon  him, 
and  compel  him  to  give  them  utterance.  41  Infernal 
monflcr ! (he  will  fay), — my  blood  boils  at  him;  he 
has  ufed  me  like  a dog ; never  was  man  fo  injured  as 
I liave  been  by  this  barbarian.  He  lias  no  more  fenfe 
of  propriety  than  a Hone.  His  countenance  is  diabolical, 
and  his  foul  as  ugly  as  his  countenance.  His  heart  is 
cold  and  hard,  and  his  refolutions  dark  and  bloody,”  dee. 
This  fpeech  is  wholly  figurative.  It  is  made  up  of  meta- 
phors and  by  fit  r Met,  which,  with  the  profopopeia  and 
apttjlropbe , arc  the  moll  p&ffionatc  of  all  the  figures. 
Tear,  driven  out  of  doors  by  his  unnatural  daughters, 
in  the  midil  of  darknefs,  thunder,  and  tempcil,  natu- 
jaBy  breaks  forth  (for  his  indignation  is  juft  now  railed 
to  the  very  highctl  pitch)  into  the  following  violent  ex- 
clamation againil  the  crimes  of  mankind,  in  which  almoil 
every  word  is  figurative. 

Tremble,  thou  wretch, 

That  baft  within  thee  undivulgcd  crimes 
Howhipt  of  juftice.  Hide  thee,  thou  bloody  band. 
Thou  periur’d,  and  thou  limular  of  virtue, 

That  art  inceftuous.  Caitiff,  to  pieces  (hakr, 

ITiat  under  covert,  and  convenient  feeming. 

Haft  practis'd  on  man’s  life.  Clofe  pent-up  guilts. 

Rive  your  concealing  continents,  and  cry 

Thefe  dreadful  lummoners  grace.  King  Leaf. 

The  vehemence  of  maternal  love,  and  forrow  from 

the  apprehenlion  of  lofing  her  child,  make  the  Lady 
Conftance  utter  a language  that  is  ftrongly  figurative, 
though  quite  fuitablC  to  the  condition  and  character  of 
the  fpcaker.  The  paflage  is  too  long  for  a quotation, 
but  concludes  thus : 

O Lord!  my  boy,  my  Arthur,  my  fair  fon. 

My  life,  my  joy,  my  food,  my  all  the  world. 

My  widow-comfort,  and  my  forrow *s  cure.  King  Jehu. 

Similar  to  this,  and  equally  expreffirc  of  conjugal 

love,  is  that  beautiful  hyperbole  in  Homer ; where 
Andromache,  to  diffuadc  her  hufband  from  going  out 
to  the  hattlc,  tell*  him  that  fhc  had  now  no  mother, 
father,  or  brethren,  all  her  kindred  being  dead,  and  her 
native  country  defolate ; and  then  tender]}'  adds. 

Rut  while  my  Heftor  yet  furvives,  I fee 

My  father,  mother,  brethren,  all  in  thee.  IRadt  b.  5. 

The  lim-  As  the  paflions  that  agitate  the  foul,  ar.d  roufe  the 
pVft  Inn*  arc  apt  |0  vent  themfefaes  in  tropes  and  figures. 


l thofe  that  deprefs  tlie  mind  adopt  for  tl^e  moft  part 

drp*Hiiug  a plain  diction  without  any  ornament : for  to  a dejected 
mind,'  wherein  the  imagination  is  generally  inactive,  it 
is  not  probable  tint  any  great  variety  of  ideas  will  pre- 
fcflt  tbcmftdvcs ; and  when  thefe  are  few  and  familiar, 
the  words  that  exprefs  them  mull  be  firnple.  As  no 
author  equals  Shakefpeare  in  boldncis  or  variety  of 
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figures  when  he  copies  the  ftyle  of  thofe  violent  paffioct  Oi Tmp« 
that  llimuLte  the  fancy  ; fo,  when  he  would  exhibit  *od 
tlie  human  mind  in  a dejected  Rate,  no  uninfpired  writer 
excels  him  in  fimplicity.  The  fame  Lear  whofe  relent-  ’ J 
ment  had  impaired  his  underilanding,  while  it  broke 
out  in  the  moft  boillcroiu  language,  when,  after  fomc 
medical  applications  he  recovers  his  reafoo,  his  rage 
being  now  exhaufted,  his  pride  humbled,  and  his  fpirita 
totally  dep  refled,  1 peaks  m a ftyle  than  which  nothing 
can  be  imagined  more  firnple  or  more  affecting. 

Pray,  do  not  mock  me  : 

I am  a very  foolifh,  fond  old  man, 

Fourfcorc  and  upward  ; and,  to  deal  plainly  with  you, 

I fear  I am  not  in  my  perfect  mind. 

Met h inks  I (hould  know'  you,  and  know  this  man  j 
Yet  I am  doubtful:  for  I am  mainly  ignorant 
What  place  this  is ; and  all  the  fkill  I have 
Rememhers  not  thefe  garments : nor  I know  not 
Where  T did  lodge  laft  night.— —Lear,  adt  f.  fc.  7. 

Defdemona,  ever  gentle,  artlcfs,  and  line  ere,  fhocked 

at  the  unkindneft  of  her  hufband,  and  overcome  with 
melancholy,  fpcak*  in  a ftyle  fo  beautifully  limplc,  and 
fo  perfectly  natural,  that  oue  knows  not  what  to  fay  in 
commendation  of  it : 

My  mother  had  a inaid  call’d  Barbara  ; 

She  was  in  love,  and  he  fhc  lov’d  p rov’d  mad, 

And  did  foriake  her.  She  had  a long  of  willow  ; 

An  old  thing  it  was,  but  it  exprefs’d  her  fortune. 

And  flic  died  finging  it.  That  fong  to-night 
Will  not  go  from  my  mind  : I have  much  to  do. 

But  to  go  hang  my  head  all  at  one  fide,  * 

And  ling  it  like  poor  Barbara.  Qthelk , aCt  4.  fc.  3. 

Sometimes  the  imagination,  even  when  exerted  to 
the  utmofl,  takes  in  but  few  ideas.  This  happens  when 
the  attention  is  totally  engrofted  by  fomc  very  great 
objeft  ( admiration  being  one  of  thofe  emotions  that 
rather  fi|fpend  the  exercife  of  the  faculties  than  pufh  them  6 
into  action.  And  here,  too,  tlie  ftmpleft  language  And  tort* 
the  moft  natural;  as  when  Milton  fays  of  the  Deity, ftneimm 
that  he  fits  “ high-throned  above  all  height.”  And  juofsinw* 
this  fimplicity  is  more  fuitablc  to  that  one  great  exertion  uo®* 
which  occupies  the  fpcaker’ a mind  than  u more  elaborate 
imagery  or  language  would  have  been,  fo  has  it  alfo  a 
more  pow  erful  effect  in  fixing  anti  elevating  the  imagi- 
nation of  the  hearer ; for  to  introduce  other  thoughts 
for  the  fake  of  illuilratii.g  what  cannot  be  iiluftrated, 
could  anfwer  no  other  purpofe  than  to  draw  off  the  at- 
tention from  the  principle  idem.  In  thefe  Wid  tl»e  like 
cafes,  the  fancy  left  to  itfcIF  will  have  more  fatisfa&ion 
in  puiluing  at  lcifutc  its  own  /peculations  than  in  at- 
tending to  thofe  of  others  ; a*  they  who  fee  for  the  firft 
tune  fume  admirable  object  would  chooie  rather  to  fcaft 
upon  it  in  filcnce,  than  to  have  their  thoughts  interrupted 
by  a kwig  description  from  another  perlon,  informing 
them  of  nothing  but  what  they  fee  before  them,  arc  al- 
ready acquainted  with,  or  may  caftly  conceive. 

It  was  reroasked  above,  that  the  bjptrMe,  profopoftsa, 
and  appfiropbrt  arc  among  the  moft  p&fliuoate  figures. 

This  deferves  ill  uft  ration.  di 

\fl9  A very  angry  man  is  apt  to  think  the  injury  beHypffW* 
has  juft  received  greater  than  it  really  is;  and  if  he y 
proceed  immediately  to  retaliate  by  word  or  deed,  feldom 
fails  to  exceed  the  due  bounds,  and  to  become  injurious  tw. 
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Of  FVopc*  in  hi*  turn.  The  fond  parent  looks  upon  bis  child  as  a 
prodigy  of  genius  and  beauty  ; and  the  romantic  lover 

. *u^e*‘  will  not  be  perfuaded  that  his  raiftrefs  has  nothing  fuper- 
natural  either  in  her  mind  or  perfun.  Fear,  in  like 
manner,  not  only  magnifies  its  object  when  real,  hut 
even  forms  an  object  out  of  nothing,  and  miftakes  the 
fictions  of  fancy  for  the  intimations  of  fenfe. — No  won- 
der, then,  that  they  who  fpcak  according  to  the  impulfe 
of  paJTion  ihould  fpcak  hyperbolical!} ; that  the  angry 
man  ihould  exaggerate  the  injury  he  has  received,  and 
the  vengeance  he  is  going  to  infliel  ; that  the  forrowful 
Ihould  magnify  what  they  have  loft,  and  the  joyful  what 
they  have  obtained ; that  the  lover  Ihould  fpcak  extra, 
vagantly  of  the  beauty  of  his  miAreft,  the  coward  of 
the  dangers  he  ha*  encountered,  and  the  credulous  clown 
of  the  miracles  performed  by  the  juggler.  In  fa  cl, 
thefe  people  would  not  do  jufticc  to  what  they  feel  if 
they  did  not  fay  more  than  the  truth.  The  valiant  man, 
on  the  other  hand,  as  naturally  adopts  the  dirtiinifliing 
hyperbole  when  he  fpcaks  of  danger;  and  the  man  of 
fenfe,  when  he  is  obliged  to  mention  his  own  virtuo  or 
ability ; bccaufe  it  appears  to  him,  or  he  is  willing  to 
confidcr  it,  as  lcs  than  the  truth,  or  at  bdi  as  intonfi- 
dcr&blc.  Contempt  ufta  tlie  fame  figure  ; and  there- 
fore Pctruchio,  affecting  that  paflion,  affects  alfo  the 
language  of  it : 

Thou  lieft,  thou  thread,  thou  thimble, 
Thou  yard,  three-quarters,  half-yard,  quarter,  nail. 

Thou  flea,  thou  nit,  thou  winter-cricket,  thou ! 

Brav’d  in  mine  own  houfc  with  a fkein  of  thread ! 
Away,  thou  rag,  thon  quantity,  thou  remnant ! 

Taming  of  the  Sbrcivy  ad  4.  fc.  I. 

For  fume  paffions  confidcr  their  obic&s  as  important, 
and  others  as  unimportant.  Of  the  former  fort  anr 
anger,  love,  fear,  admiration,  joy,  furrow,  pride  ; of  the 
latter  arc  contempt  and  courage.  Thofc  may  he  faid 
to  fubduc  the  mind  to  the  object,  and  thefe  to  fubdue 
the  objctl  to  the  mind.  And  the  former,  when  violent, 
always  magnify  their  obje&s ; whence  the  hyperbole 
called  amplification,  or  auxe/is : and  the  latter  as  con- 
flantly  diminifh  theirs  ; and  give  rife  to  the  hyperbole 
called  wit//,  or  diminution. — Even  when  the  mind  can- 
not be  faid  to  be  under  the  influence  of  any  violent  paf- 
fion,  we  naturally  employ  the  fame  figure  when  we 
would  unprefs  another  very  ilrongly  with  any  idea.  **,Hc 
is  a walking  (hadow  ; he  is  worn  to  fkin  and  bone  ; he 
has  one  foot  in  the  grave  and  the  other  following  :M — 
thefe,  and  the  like  phrafes,  arc  proved  to  be  natural  by 
their  frequency.  By  introducing  great  ideas,  the  hy- 
perbole is  further  ufcfid  in  poetry  as  a fource  of  the 
fublime ; but  when  employed  injudiciouily  is  very  apt 
to  become  ridiculous.  Cowley  makes  Goliah  as  big  as 
flXrmdth,  the  hill  down  which  he  was  marching  ft  and  tells  us, 
h*  J*  that  when  he  came  into  the  valley  he  feenud  to  fill  it, 
and  to  overtop  the  neighbouring  mountains  (which,  by 
the  by,  firms  rather  to  leffen  the  mountains  and  valleys 
than  to  magnify  the  giant ) ; nay,  he  adds,  that  the  fun 
ftarted  back  when  he  faw  the  fplcndour  of  his  arms. 
This  poet  feems  to  have  thought  that  the  figure  in 
queftion  could  never  be  fuf&cientfv  enormous  ; but  Quin- 
tilian would  have  taught  him,  “ Quamvis  omnis  hyper- 
bole ultra  (idem,  non  tamcn  effe  debet  ultra  modum.” 
The  rcafen  is,  that  this  figure,  when  exedfive,  betokens 
father  abfolute  infatuation  than  iaunfc  emotion]  and 
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rcfcmblc".  the  efforts  of  a ranting  tragedian,  or  the  ra-  Of  Tropes 
viugs  of  an  enthufuftte  declaimer,  who,  by  puttin'*  on  the  kni  Pl‘ 
geftures  and  looks  of  a lunatic,  fatisfy  the  difeeming  *u><a*  j. 
part  of  their  audience,  that,  in  Head  of  feeling  Ilrongly,  V 
they  have  no  rational  feelings  at  all.  In  the  wildcff 
energies  of  nature  there  is  a m oddly  which  the  imitative 
artifl  will  l>c  careful  never  to  overilep, 

2 ify,  That  figure,  by  which  things  are  fpoken  of  as  ^ofopo. 
if  they  were  perfons,  is  called  profbpofait,  or  > erfonifi.  > * ‘ v--‘>ca 
cation.  It  is  a bold  figure,  and  yet  is  often  natural.  **'***• 
Long  acquaintance  recommend*  to  fome  (hare  in  our 
affc&ion  even  things  inanimate,  as  a houfc,  a tree,  a 
rock,  a mountain,  a country ; and  were  we  to  leave 
fuch  a thing,  without  hope  of  return,  we  Ihould  be  in- 
clined to  addrefs  it  with  a farcwel,  as  if  it  were  a per- 
cipient creature.  Hence  it  was  that  Mary  queen  of 
Scotland,  when  on  her  return  to  her  own  kingdom,  fo 
affectionately  bade  adieu  to  the  country  which  flu*  had 
left.  14  Farcwel,  France, M faid  (he;  “ farcwel,  beloved 
country,  which  I fliall  never  more  behold  f”  Nay,  we 
find  that  ignorant  nations  have  actually  worfliipped  fuel* 
things,  or  confidcrcd  them  as  the  haunt  of  certain 
powerful  beings.  Dryads  and  hamadryads  were  by  the 
Greeks  and  Romans  fuppofed  to  prefide  over  trees  and 
groves ; river  gods  and  nymphs,  over  ft  reams  and  foun- 
tains ; little  deities,  called  L ires  and  Penafti,  were  be- 
lieved to  be  the  guardians  of  hearths  and  houfes.  Its 
Scotland  then*  is  hardly  a hill  remarkable  for  the  beauty 
of  its  lb  ape,  that  was  not  in  former  times  thought  to 
be  the  habitation  of  fairies.  Nay,  modem  as  well  if 
ancient  fuperftttion  has  appropriated  tire  waters  to  a pe- 
culiar fort  of  demon  or  goblin,  and  peopled  the  very 
region*  of  death,  the  tombs  and  charnel  houfes,  with 
multitudes  of  ghofls  and  phantom*. — Befides,  when 
things  inanimate  make  a ttrong  impreflion  upon  us* 
whether  argeeabte  or  otherwife,  we  arc  apt  to  addrefs 
them  in  terms  of  affcClion  or  diflike.  The  failor  blcffcs 
the  plank  that  brought  him  alhore  from  the  fhipwreck  i 
and  the  paflionatc  man,  and  fometimes  even  tlie  philofo- 
pher,  will  fay  bitter  words  to  the  ftumbling-block  tliat 
gave  him  a fall. — Moreover,  a man  agitated  with  any 
mterefting  paflion,  cfpcciaDy  of  long  continuance,  is 
apt  to  fancy  that  all  nature  fympathife*  with  him.  If 
he  has  loft  a beloved  friend,  lie  thinks  the  fun  lefs  bright 
than  at  other  times;  and  in  the  fighisg  of  the  wind* 
and  groves,  in  the  lowing*  of  the  herd,  and  ia  the  mur- 
murs of  the  dream,  he  feems  to  hear  the  voice  of  lamen- 
tation. But  when  joy  or  hope  predominate,  the  whole 
world  a flume*  a gay  appearance.  In  the  contemplation 
of  every  part  of  nature,  of  every  condition  of  mankind, 
of  every  form  of  human  fociety,  the  benevolent  and  the 
pious  man,  the  morofc  and  the  cheerful,  the  mifer  and 
the  mifanthrope,  finds  occafion  to  indulge  hi*  favourite 
paflion,  and  fees,  or  thinks  he  fee*,  his  own  temper  re- 
flefted  back  in  the  a&ions,  fympathici,  and  tendencies 
of  other  things  and  perfon*.  Ouraffc&ions  are  indeed 
the  medium  through  which  we  may  be  faid  to  furvey 
ourfelvc*,  and  every  thing  elfe ; and  whatever  be  our 
inward  .frame,  we  are  apt  to  perceive  a wonderful  con- 
geniality in  the  world  without  us.  And  hence  the  fancy, 
when  roufed  by  real  emotions,  or  by  the  pathos  of  com- 
pofition,  is  eafily  reconciled  to  thofc  figures  of  fpcech 
that  aferibe  fympathy,  perception,  and  the  other  attri- 
butes of  animal  life,  to  things  inanimate,  or  even  to  no- 
tion® merely  intellectual. — Motion,  too,  bears  a clofe 
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affinity'  to  lAIon,  and  affefts  our  imagination  nearly  in 
'*  the  fame  manner  ; and  we  fee  a great  part  of  nature  in 
t motion,  and  by  its  fcnfible  cffc&s  are  led  to  contem- 
plate energies  innumerable.  Thefc  conduct  the  rational 
mind  to  the  Great  Firft  Caufe ; and  thefe,  in  times  of 
ignorance,  difpofed  the  vulgar  to  believe  in  a variety  of 
fubordinatc  agents  employed  in  producing  thofe  appear- 
ances that  could  not  otherwife  be  accounted  for.  Hence 
an  endlefs  train  of  fabulous  deitier.,  and  of  witches,  de- 
mons, fairies,  genii ; which,  if  they  prove  our  reafoa 
weak  and  our  fancy  ftrong,  prove  alfo  that  pcrfonifica- 
tion  is  natural  to  the  human  inird  ; and  that  a right 
tife  of  this  figure  may  have  a powerful  cffcCl,  in  fabulous 
writing  efpccially,  to  engage  onr  fympalby  in  behalf  of 
things  as  well  as  perfon*:  for  nothing  can  give  lulling 
’delight  to  a moral  being,  but  that  which  awakens  fym- 
pathy,  and  touches  the  heart ; and  though  it  l>c  true 
that  we  fyinpathife  in  feme  degree  even  with  inanimate 
things,  yet  what  has,  or  is  firppoftd  to  hive,  life,  calls 
forth  a more  finerre  and  more  permanent  fellow-ferling, 
—Let  it  be  obferved  further,  that  to  awaken  our  fym- 
pathetic  feelings,  a lively  conception  of  their  obj«  d is 
ncccfiary.  This  indeed  is  true  oT  almoft  all  our  emo- 
tions ; their  kccnr.cfs  is  in  proportion  to  the  vivacity  of 
the  perceptions  that  excite  them.  D'ftreft  that  we  fee 
*Hvr.Ar'  is  more  afFe&ing  than  what  we  only  hear  of  • ; a per- 
fret.i.  xSo  ufai  Gf  |hc  grayed  feenes  in  a coinedv  does  not  nmfc 
the  mind  fo  elfcdually  as  the  prtfence  of  a cheerful 
companion  ; and  the  death  of  a friend  is  of  greater 
energy  in  producing  ferioufnefs,  arid  the  c,mfiiicratit.n 
r»f  our  latter  end,  tnan  all  the  pathos  of  V^ur.g.  Of 
defcription9  addrefled  to  the  fancy,  thofe  that  are  moil 
vivid  and  pidurefquc  will  generally  be  found  to  have 
the  mod  powerful  influence  over  our  affc&ion* ; and 
thofe  that  exhibit  perfons  engaged  in  action,  and  adorned 
with  vifiblc  infignia,  give  a brilker  iinpulfe  to  the  facul- 
■tics  than  fucli  a.  convey  intcllc&ual  ideas  only,  or  images 
taken  from  dill  life.  No  abftradl  notion  of  time,  or  of 
love,  can  be  fo  ftriking  to  the  fancy  as  the  image  of  an 
old  man  accoutred  with  a feythe,  or  of  a beautiful  boy 
with  wings  and  a bow  ami  arrows : and  no  phyliological 
account  of  frenzy  could  fugged  fo  vivid  an  idea  as  the 
poet  lus  given  us  iu  that  cxquifite  portrait. 

And  moody  madm-fs  laughing  wild  amid  fevered  w<x 

And  for  this  reafoti  partly  it  is  tliat  the  epic  p<*T,  in 
order  to  work  the  more  tffcft  unify  upon  our  portions 
and  imagination,  rofers  the  fee  ret  fpringu  of  human 
conduct,  and  the  viciflitudes  of  linmun  affairs,  to  the 
agency  of  pcTfonilied  caufcs  ; that  is,  to  the  machinery 
of  gods  and  gixldifTcs,  angels,  demons,  magicians,  and 
other  powerful  beings.  And  hence,  in  ail  fublime 
poetry,  life  ami  motion,  with  their  fcvcral  modes  and 
attributes,  are  liberally  bellowed  on  thofe  obj.Cis  where- 
with the  author  intends  that  we  flioukl  be  Urongly  im- 
prefled  : fccncs  perfcClly  inanimate  and  ftid,  tending 
rather  to  diflvfc  a languor  over  the  miud  than  to  com- 
municate to  our  internal  powers  thofe  lively  energies 
without  which  a being  cfTcutially  aclive  can  never  re- 
ceive complete  gratification.—  Lallly,  fome  violent  paf- 
fions  arc  peculiarly  inclined  to  change  things  into  per- 
iods. The  horrors  of  his  mind  luiuntcd  Orefte*  in  the 
fhape  of  furies.  Confcience,  in  the  form  of  the  mur- 
dered perfon,  flares  the  murderer  in  the  lace,  and  often 
terrifies  him  to  diftra&ion.  The  fupcrftilious  man, 
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travelling  alone  in  the  dark,  mi&akes  a white  ftone  for  a OfTn,«i 
ghoft,  a bufh  fur  a demon,  a tree  waving  with  the  wind  *,M**,,‘ 
for  an  enormous  giant  hrandifhing  a hundred  arms.  *u'*^  ^ 
rl*he  lunatic  and  enthufuft  converfe  with  perfons  who 
cxill  only  in  their  own  diftempered  fancy ; and  the  glut- 
ton  and  the  mifer,  if  they  were  to  give  utterance  to  all 
their  thoughts,  would  often,  it  is  prefumable,  fpeak,  the 
one  of  his  gold,  the  other  of  his  belly,  not  only  as  a per- 
foo,  but  as  a god, — the  object  of  bis  warmeft  love  and 
me  ft  devout  regard. — More  need  not  be  faid  to  prove 
that  perfonification  is  natural,  und  may  frequently  con- 
tribute to  the  pathos,  energ^,  and  beauty  of  poetic 
Ungmgf.  , , 

3-4't,  4pofirophf%  or  a fudden  dmrfioa  of  fpeech  from 
one  per  fun  to  another  perfon  or  thing,  is  a figure  h*w  to  its 
nearly  related  to  the  former.  Poets  fometimes  make uiei 
ufe  of  it,  in  order  to  help  out  their  verfe,  or  merely  to 
give  variety  tp  their  ftyle : but  on  thefc  occafiofts  it  is 
to  be  confidefed  as  rather  a trick  of  art,  than  an  effort 
of  nature.  It  is  moll  natural,  and  mod  pathetic,  when 
the  perfon  or  thing  to  whom  the  apoftrophe  it  mtdh, 
and  for  whofe  fake  we  give  a new  direction  to  our 
fpcech,  is  in  our  eyes  eminently  diflinguiftied  for  good 
pr  esil,  or  raifes  within  us  fomc  fudden  and  powerful 
emotion,  fuch  as  the  hearer  would  acquicfcc  in,  or  at 
leaft  acknowledge  to  be  reafonahlo.  Hut  this,  like  the 
other  pathetic  figures,  mull  be  ufed  with  great  prudence. 

For  if,  in  Read  of  calling  forth  the  hearer**  fytnpathy,  it 
fhould  only  betray  the  levity  of  the  ipeaker,  or  fiich  wan- 
d ;ringv  of  his  mind  as  neither  the  lubject  nor  the  oceft- 
fion  would  bad  one  to  expect,  it  will  then  create  dif- 
guft  inftead  of  approbation.  The  orator,  therefore,  mull 
not  attempt  the  paflionate  apoftrophe,  till  the  minds  of 
the  hearers  be  prepared  to  juh»  in  it.  And  every  ait- 
dicnee  is  not  equally  chfequious  in  this  refpeft.  In  the 
foium  of  ancient  Rome  that  would  have  parted  for  fub- 
lime and  pathetic,  which  in  the  moft  refpeclahle  Brifirtt 
Auditories  would  appear  ridiculous.  For  our  ilyle  of 
public  fneaking  is  cool  and  argumentative ; and  par- 
takes lc«  of  enthufiafm  than  the  Roman  did,  and  much 
lefs  than  the  modern  French  of  Italian.  Of  Britifh 
eloquence,  particularly  that  of  the  pulpit,  the  chief  rc* 
commendations  are  gravity  and  frmplicity.  And  it  is 
vain  to  fh)\  that  our  oratory  **ghi  to  be  more  vehement ; 
for  that  matter  depends  on  caufes,  which  it  is  not  only 
inexpedient,  but  impoffible  to  alter  j namely,  on  the  cha- 
racter and  fpirit  of  the  people,  and  their  rational  notions 
in  regard  to  religion,  policy,  and  literature.  The  ex- 
clamations of  Cicero  would  weigh  but  little  in  our  par- 
liament ; and  many  of  thofe  which  wc  meet  with  m 
French  fermons  w ould  not  be  more  effectual  if  attempt- 
ed in  our  pulpit.  To  fee  one  of  our  preachers,  who 
tl»e  moment  before  was  a cool  rcafoncr,  a temperate 
fjicakcv,  an  humble  Chriftian,  and  an  orthodox  divine, 
break  out  into  a fudden  apoftrophe  to  the  immortal 
power*,  or  to  the  walls  of  the  church,  tends  to  force  a 
{mile,  rather  than  a tear,  from  thofe  among  us  win* 
reflect,  tliat  there  is  nothing  in  the  fubjefl,  and  fhould 
be  nothing  in  the  orator,  to  warrant  fuch  wandering*  of 
fancy  or  vehemence  of  emotion.  If  he  be  careful  to 
cultivate  a pure  Ryle,  and  a grave  and  graceful  utter- 
ance, a Britifh  clergyman,  who  fpeaks  from  conviction 
the  plain  unaffected  words  of  truth  and  fobernefs,  of  be- 
nevolence and  piety,  will,  h is  believed,  convey  more 
pathetic,  as  wdl  as  more  permanent,  imprtfftua*  to  the 

heart, 
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OfTrape*  heart,  and  be  merer  ixfcfijl  as  a Chriflian  teacher,  than 
if  he  were  to  put  in  prafticr  all  the  attitudes  of  Rofciiw, 

,_****! and  all  the  trope*  and  flours  of  Cicero. 

But  where  the  language  of  pailson  and  enthufiafm  » 
permitted  to  difplay  it  felt,  whatever  nuics  any  tfrong 
emotion,  whether  it  be  animated  or  inanimate,  abfent 
or  prefent,  leu  Jib  lc  or  intellectual,  may  give  rife  to  the 
r.poftrophe.  A man  in  a dillant  country,  (peaking  of 
the  place  of  his  birth,  might  naturally  exclaim,  **  O my 
clear  native  land,  (hall  1 never  fee  thee  more!”  Or,  when 
fome  great  misfortune  befals  him,  **  Happy  are  ye,  O 
my  parent?,  that  ye  arc  not  alive  to  fee  this.”  We 
have  a beautiful  apoftrcphe  in  the  third  book  of  the 
>&nck],  vrlere  jErnras,  who  is  telling  his  dory  to  Dido, 
liappetiitig  to  mentii  n the  death  of  bis  father,  makes  a 
iiuldcn  addrefs  to  him  a*  tblJows : 

lik,  pelagi  tot  tempeftatihux  aflus 

Hc'U,gcnitorem,  onuiis  cur*  cafttfq.tr  kvaxncn, 
Atnitto  Ancbifen  : — hie  me,  pater  op  time,  fcfTum 
•Dcftrit,  heu,  tanli*  ncquicquam  creptc  pcriclia  ! 

This  ajvjilrophe  has  a pleating  effed.  It  feems  to  inti- 
mate, that  the  love  which  the  heio  horr  his  father  was 
lw  great,  that  when  Uc  mentioned  him  ht  forgot  every 
thing  elfepand,  without  minding  Jiis  company,  one  of 
whom  was  a queen,  fuddtnly  addrefied  himfclf  to  that 
which,  though  peefeut  only  in  idea,  was  Hill  a principal 
objeft  of  bis  affection.  An  emotion  fo  warm  and  fo 
rcaforuble  cannot  fail  to  command  the  fympathy  of  th» 

reader. When  Michael,  in  the  eleventh  book  of  Pa- 

radile  Loft,  announces  to  Adam  and  Eve  the  mocfiity 
•f  their  immediate  departure  from  the  garden  of  Eden, 
the  poet's  art  in  preferving  the  decorum  of  the  two  cha- 
ra&ern  is  very  remarkable.  Pierced  to  the  heart  at  the 
thought  of  leaving  that  happy  place,  live,  in  all  tlie 
violence  of  ungovernable  forrow,  breaks  forth  into  a pa- 
thetic apoftruphe  to  Paradife,  to  tlve  (lowers  (he  liad 
Wared,  and  to  the  nuptial  bower  (he  had  adorned.  A- 
dam  makes  no  addreis  to  the  walks,  the  trees,  or  the 
flowers  of  the  garden,  the  lofs  whereof  did  not  fo  much 
afBkt  hint ; but,  in  his  reply  to  the  Archangel,  expref- 
fcs,  without  a figure,  his  regret  for  being  bauifhed  from 
a place  where  he  had  been  fo  oft  hooouml  with  a fen- 
tiible  manifeftatioa  of  the  divine  prefence.  'I'he  uft  of 
ibe  aperilrophe  in  the  one  cafe,  and  the  imiffiou  of  it  in 
Uk.  other,  not  only  give* a beautiful  variety  to  the  it ylc, 
but  sUo  marks  that  fuperior  elevation  and  compofurc  of 
■tind,  by  which  the  poet  had  all  along  ddtinguifncd  die 
chapter  of  Adam.— One  of  the  tiuvil  application*  of 
this  figure  that  is  anywhere  to  be  fern,  its  us  the  fourth 
book  of  the  hunr  poem ; where  the  author,  catching  by 
iyinpatby  the  devotion  of  our  lirft  parents,  iu Jdcnly 
drop*  his  narrative,  and  joins  his  voice  to  theirs  in  ndo- 
«.”«£  the  Father  of  the  uoiverfe. 

Thus  at  their  fhady  lodge  arriv'd,  both  flood. 

Both  turn'd,  autd  under  open  fky  ador'd 
The  God  that  made  both  Bey,  air,  rartli,  and  henv’n, 
’Which  they  beheld,  the  moon's  refpkrndent  globe, 
And  ftany  pole  : — Thou  alfo  mad 'ft  the  night, 
Maker  omp'pffJrnt ! =~«mJ  day. 

Which  we  in  our  appointed  work  employ’d 
Have  hnifh’d. — — 

Milton  took  the  hint  of  this  fine  contrivance  (mo  a 
well-known  pai&gc  of  Virgil  t. 
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Hie  juver.um  chorus,  iDe  fenum;  qui  carmine  laudci 

Hercuk-as  et  facta  ferant ; purea. 

— ut  duros  millc  laborers  *■"  * 

Rege  fub  Eunrftbeo,  fatis  Junonis  iniquae, 

Pertulerit : — i’u  nubigens*,  invifte,  brmembres, 

Hytrum  Pholoumquc,  manu  ; tu  Crcfu  ma&as 
Prodigia.  — ■ 

The  beauty  ari/ing  from  diverfified  compofition  is  the 
fame  in  both,  and  very  great  in  each.  Hut  every  read- 
er mult/«/,  tliat  the  figunris  incomparably  more  affect- 
ing to  the  mind  in  the  imitation  than  in  the  original, 
bo  true  it  is,  that  the  moil  rational  emotion*  raiie  the 
moft  intenfe  fdlow-fcding  ; and  tliat  the  apoftrophe  if 
then  the  moil  emphatical,  when  it  diiplays  thofc  work- 
ings of  human  attention  which  arc  at  once  ardent  and 
well-founded.  64 

To  conclude  this  head  : Tropes  and  figures,  parti-Trnyc« 
cularly  the  metaphor*  JlmUttude,  and  allegory*  are  further 
ufcful  in  beautifying  language,  by  fogged ing,  together,*  th€y^  * 
with  the  thoughts  cilcntuil  to  tlic  fubjcCt,  an  crvdkft  va-fu^eft* 
rkty  of  agreeable  images,  for  which  there  would  be  no  an  end*  ft 
place,  if  writers  were  always  to  confine  thcmfdves  to  the’,4f*,)r. 
proper  names  of  things.  And  this  beauty  and  variety, 
judicioufly  applied,  is  fo  far  from  diftnkting,  that  it 
tends  rather  to  fix,  the  attention^  and  captivate  the 
heart  of  the  readers,  by  giving  light,  and  life,  and  |>a- 
thos,  to  the  whole  compofition. 

II.  That  trope*  and  figures  are  more  ncceflary  to 
poetry,  than  to  any  other  mode  of  writing,  was  the 
fecund  point  propofed  to  l*  diuit rated  in  this  fec- 
tioru  ty 

language,  as  already  obfenred,  is  then  natural,  wbenTropsisiwI 
it  is  fuitahlc  to  tire  fuppofed  condition  of  the  ffieakcr.  Jj^r”ete£ 
Figurative  language  i*  peculiarly  luitablr  to  the  fuppo-|^y  :o 
fed  condition  of  the  poet;  became  figures  arc  fuggtiied  than 
by  the  fancy;  and  the  fancy  of  him  who  compofeatosnyoihso' 
poetry  is  more  employed  than  that  of  any  other  author. “ ot 
Of  all  h ilorical,  philofophical,  and  theological  rc (cards- 
cs,  tlie  objefifc  is  not  truth,  which  is  fixed  and  penna- 
nent.  Tne  aim  of  ihctorical  d«x~ Lunation  (aceuxluig  to 
Cicero)  is  aptnirent  truth  j which,  being  lefs  determi- 
nate, leaves  the  fancy  of  the  fpcaker  more  free,  given- 
greater  fcopc  to  the  inventive  powers,  and  GippUcs  the 
materials  of  a more  figurative  phrafeology.  But  the 
j*oct  is  fubjeit  to  no  reilrakts,  but  thofe  of  verifimill-^ 
tude  ; winch  is  dill  lefs  determinate  than  rhetorical 
truth.  He  feaks  not  to  convince  the  judgment  of  his 
reader  by  arguments  of  either  real  or  apparent  cogency  1 
he  means -only  to  plrafe  and  intereftr  him,  by  an  appeal 
to  his  fallibility  and  imagination.  His  own  imagina- 
tion is  therefore  continually  at  work,  ranging  through 
the  whole  of  real  and  probable  exilUnee,  “ glancing 
from  heaven  to  earth,  from  earth  to  heaven,”  in  qudfr 
of  images  and  ideas  foiled  to  the  emotions  he  himfelf 
feels,  and  to  the  fympathies  he  would  communicate  to 
others.  And,  confoqucntly,  figures  oX  fprech,  the  off- 
ering of  cxcurfive  fancy,  muft  (jf  he  fpcak  according 
to  what  he  is  fuppofed  to  think  and  feel,  that  is,  ac- 
cording to  his  fuppofed  condition)  tin&urc  the  lan- 
guage of  the  poet  more  than  that  of  any  other  compo- 
ser. So  that,  if  figurative  di&ioa  he  unnatural  in  geo- 
metry, breauie  all  wanderings  of  fancy  arc  unfuitahk*. 
and  even  impolTiblr,  to  tlie  geometrician,  while  intent, 
upon  hi*  orgiuncut ; it  is,  upon  the  fame  principle,  g «r- 
B b 2.  kdly 
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fiAly  natural,  and  even  unavoidable,  in  poetry;  bccaitfe 
*i*urr*  morc  * pp**  attends  to  his  fubjc&,  and  the  better 

*1  qua] i lied  he  is  to  do  it  jullice,  the  more  active  wit!  his 

imagination  be*  and  the  morc  divcriiltcd  the  ideas  that 

prelent  tkcmfclves  to  his  mind. Bclide*,  the  true 

poet  ad  lire  Acs  himfrlf  to  the  paffions  and  fympalhics  of 
mankind  ; which,  till  his  own  be  raifed,  lie  cannot  hope 
to  do  with  fuccefs.  And  it  is  the  nature  of  many  paf- 
fions, though  not  of  all,  to  increafe  the  activity  of  ima- 
gination : and  an  active  imagination  naturally  vents  it- 
brlf  in  figurative  language;  nay,  tinlcfa  reft  rained  by  a 
correct  tafte,  has  a tendency  to  exceed  in  it ; of  which 
Bilhop  Taylor  and  Lord  Verulam,  two  geniufes  diffe- 
rent in  kind,  but  of  the  higheft  order,  are  memorable 
examples. 

We  faid,  that  u the  poet  feck#  not  to  convince  the 
judgment  of  his  reader  by  arguments  of  cither  real  or 
apparent  cogency.” We  do  not  mean,  that  in  poe- 

try argument  has  no  place.  The  moil  legitimate  rea- 
soning, the  founded  philofophy,  and  narratives  purely 
Itiftorical,  may  appear  in  a poem,  and  contribute  great- 
ly to  the  honour  of  the  author,  and  to  the  impoitancc 
of  his  work.  All  this  we  have  in  Paradife  Loll.  Wc 
mean,  that  what  dilltnguilhea  pure  poetry  from  other 
writing,  is  its  aptitude,  not  to  fway  the  judgment  by  rea- 
foning,  but  to  plcafe  the  fancy,  and  move  the  paffions,  by 
a lively  imitation  of  nature.  Nor  would  we  exclude  poe- 
tical embcllifhmcut  from  hi(lory,or  even  from  philofophy. 
Plato’s  Dialogues  and  the  Moral  Eftays  of  Addifon 
and  Jolmlbn  abound  in  poetic  imagery  ; and  Livy  and 
Tacitus  often  amufe  their  readers  with  poetical  dried  p- 
tion.  In  like  manner,  though  geometry  and  phyfics  be 
different  feienecs ; though  abllract  ideas  be  the  fuhjc£ky 
and  pure  demonftration  or  intuition  the  evidence,  of  the 
former ; and  though  the  material  univerfe,  and  the  in- 
formations of  fenfe,  be  the  fubjeri  and  the  evidence  of 
the  latter;  yet  have  thefe  fcicnces  been  united  by  the  bell 
philofophcrs,  and  very  happy  effedi  rcfulted  from  the 

union. In  one  and  the  lame  work,  poetry,  hiftory, 

philofophy,  and  oratory,  may  doubtlri*  be  blended  J 
nay,  thefe  arts  have  all  been  actually  blended  in  one  and 
the  fame  work,  not  by  Milton  only,  but  alfo  by  Ho- 
mer, Virgil,  Lucan,  and  Shakcfpeare.  Yet  Hill  thefe 
arts  arc  different ; different  in  their  ends  and  principles, 
and  in  the  faculties  of  the  mind  to  which  they  are  re- 
1 petti vely  addreffed  : and  it  is  cafy  to  perceive  when  a 
writer  employs  one  and  when  aivotlurr. 


g*  f 2.  Of  the  Sound  of  Poetical  Language, 

ouditTo  As  the  car,  like  every  other  perceptive  faculty, 
artend  to  •*  capable  of  gratification,  regard  is  to  be  had  to  the 
th-  har-  found  of  words,  even  in  profe.  But  to  the  harmony  of 
inonjr  of  language,  it  behoves  the  poet,  more  than  any  other 
•whwKcou-  wr‘tcr* to  attc°d ; as  it  u more  especially  his  concern  to 
jUbiu  render  his  work  pleafurable.  In  faff,  we  find,  that  no 
poet  was  ever  popular  who  did  not  poffefa  the  art  of  har- 
monious cumpolition. 

What  belongs  to  the  fubjedfc  of  Poetical  Harmony 
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may  be  referred  to  one  or  other  of  thofe  head*, 

tkjj,  Meafttrr  and  Imitation.  HjrmarY» 

I.  In  order  to  give  footetnrfi  to  language,  either  in 

verfe  or  profe,  all  words  of  harfh  found,  difficult  pro-suettoefc 
nunriation,  or  unwieldy  magnitude,  arc  to  be  avoided  as  tod 
much  as  poffihlc,  unlcfs  when  they  have  in  the  found 
fomething  peculiarly  i mphatical ; and  words  arc  to  be 
fo  placed  in  refpett  of  one  another,  as  that  difeordant 
combinations  may  not  refult  from  their  union.  But  in 
poetry  tin’s  is  more  neceflary  than  in  profe;  poetical 
language  being  underftood  to.be  an  imitation  of  natural 
language  improved  to  that  perfection  which  i*  confident 
with  probability.  To  poetry,  therefore,  a greater  lati- 
tude mull  be  allowed  than  to  profe,  in  exprefling,  by 
tropes  and  figures  of  pleafing  found,  thofe  ideas  whereof 
the  proper  names  are  in  any  refpedt  offenfive,  either  to 
the  ear  or  to  the  fanev. 

I I.  How  far  vcrfincation  or  regal ir  rr.efnre  may  be 
effcntinl  to  this  art,  has  been  dffputed  by  critical  writers; 
feme  holding  it  to  be  'indifpcnfiibly  neceflary,  and  fomc 

not  neceflary  at  all.  ^ 

The  fad  feems  to  he,  as  already  hinted,  that  to  poe- .Mesfore, 
try  verfe  is  not  citcniial.  In  a profe  work,  we  may  which, 
have  the  fable,  the  artangement,  and  a great  deal  of  tlie^M 
pathos  and  language,  of  poetry ; and  fttch  a Work  is  ccr- '“**“*• 
t a inly  a poem,  though  perhaps  not  a perfect  one.  For 
how  abfard  would  it  be  to  fay,  that  by  changing  the 
pofition  only  of  a word  or  two  in  each  line,  one  might 
diveft  Homer’s  Iliad  of  the  poetical  charafttr  ! At  this 
rate,  the  arts  of  poetry  and  verification  would  be  the 
fame  ; and  the  rules  in  Defpauter**  Grammar,  and  the 
moral  diilichs  aferibed  to  Cato,  would  be  as  rral  poetry 
as  any  part  of  Virgil.  In  fadt,  fomc  very  ancient  poems, 
when  translated  into  a modern  tongue,  are  far  Iris  poe- 
tical in  verfe  than  in  profe  ; the  alterations  neceflary  to' 
adapt  them  to  our  numbers  being  detrimental  to  their 
fublimc  (implicit  y j of  which  any  perfon  of  tafte  will  be 
fcnfiblr,  wl»o  compares  our  common  prole- verfion  of 
Job,  the  Plaints,  and  the  Song  of  Solomon,  with  the 
beft  metrical  paraph  rate  of  thole  books  that  ha*  yet  ap- 
peared. Nay,  in  many  rafes,  Comedy  will  be  more 
poetical,  bccaufc  morc  pleafing  and  natural,  in  profe 
than  in  verfe.  By  verfifying  Tom  Jones,  and  The 
Merry  Wives  of  Windfor,  we  Ihould  fpotl  the  two  lined 
comic  poems,  the  one  epic,  the  other  dramatical,  now 
in  the  world.  69 

But,  fccondly,  though  verfe  be  not  cffential  to  poetry,  Add* ** 
it  ia  ncc;  (fary  to  the  perfection  of  all  poetry  that  admit* *.*** 
of  it.  Verfe  is  to  poetry,  what  colours  are  to  paint-  poetry* 
ing  (c).  A painter  might  difplay  great  genius,  and 
draw  mafterly  figures  with  chalk  or  ink ; but  if.  he  in- 
tend a perfect  picture,  he  mull  employ  in  hi#  work  as 
many  colours  as  are  feen  in  the  object  he  imitate*.  Or, 
to  adopt  a beautiful  companion  ofDemofthenes,  quoted 
by  Ariftotle*,  **  V edification  is  to  poetry  what  bloom  • 
is  to  thi  human  countenance.”  A good  face  is  agree-  ^b.  3 
able  when  the  bloom  is  gone,  and  good  poetry  may  cap 
plcafc  without  verification  ; harmonious  number*  may 

/et 


{ g ) Horace  Deems  to  hint  at  tlic  fame  companion,  when,  after  fpecifying  the  fevcral  fort*  of  verfe  fuitaUc  to 
Epic,  Elegiac,  Lyric,  and  Dramatic  Poetry,  he  adds, 

Delcriptas  fcrvarc  vices,  opemmqtte  coloret. 

Cur  ego,  fi  ncquco  ignoroque,  Poeta  falutor  f yfr.Poet,  vcr.  86.  *x. 
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if  Pxtlca?  fet  e*ff  in  lodlfferrtit  poem,  and  a fine  blown  indifferent 
-fa1,  many  features:  but,  vri'thou  tv  rife,  poetry  is  ino»mpli.te ; and 
• beputy  it  not  perfect,  unlci*  to  fwcctncfo  and  regularity 
of  feature  there  be  fuperadtLd, 

: The  bloom  of  young  defire,  and  purple  light  of  love. 

If  numbenf  are  ncceffary  to  the  perfection  of  the  higher 
poetry,  they  arc  no  leffi  fo  to  that  of  the  lower  kinds,  to 
Pallcral,  Song,  and  Satire,  which  bare  little befides  the 
language  and  verfificatioa  to  * diftingitifh  them  from 
prole;  and  which  fome’  ancient  authors  are  unwilling 
to  admit  to  the  rank  of  poems:  though  it  form*  too 
nice  a fcruple,  both  bccaule  'fuch  writings  are  commonly 
termed  poetical;  abd  aHohctaufe  there  is,  even  in  them, 
fumc-thing  that  tuny  not  improperly  bcconfiderctl  as  an 
Imitation  of  nature. 

That  the  rhythm  and  meafurrs  of  verfe  are  naturally 
agreeable,  and  therefore  that  by  thefe  poetry  may  be 
made  more  pleaAng  than  it  would  lx*  without  them,  is 
evident  from  this,  that  children  and  illiterate  people, 
whole  admiration  we  cannot  fuppofc  to  be  the  effcCt  of 
habit  or  prejudice,  are  exceedingly  delighted  with  them. 
In  many  proverbial  faying*,  where  there  is  neither  rhime 
Bor  alliteration,  rhythm  is  obvioufly  (ludied.  Nay,  the  ufc 
of  rhythm  in  poetry  is  univcrfol ; whereas  alliteration  and 
rhime,  though  rel  idled  by  fome  nations,  are  not  much 
fought  after  by  others.  And  we  need  not  be  at  a lofs 
to  account  for  the  agreeablencfs  of  proportion  and  order, 
if  we  reflect,  that  they  fugged  the  agreeable  ideas  of 
contrivance  aud  flail,  at  the  fame  time  that  they  render 
the  connection  of  things  obvious  to  the  underltanding, 
and  imprint  it  deeply  on  the  memory.  Verfe,  by  pro- 
moting diftinft  and  cafy  remembrance,  conveys  ideas  to 
the  mind  with  energy,  and  enlivens  every'  emotion  the 
poet  intends  to  raife  in  the  reader  or  hearer.  Bcfidcs, 
when  we  attend  to  verfe*,  after  hearing  one  or  two,  we 
become  acquainted  with  the  me.ifure,  which  therefore 
wc  always  look  for  in  the  fcqucl.  This  perpetual  inter- 
change of  hope  and  gratification  is  a fourcc  »f  delight ; 
and  to  this  in  part  is  owing  the  plcafurc  wc  take  in  the 
rhimes  of  modern  poetry.  And  hence  we  fee,  that 
though  an  incorrect  rhino:  or  untuneahle  ytrfe  be  in  it- 
felf,  and  compared  with  an  important  fentiment,  a veiy 
trifling  matter ; yet  it  is  no  trifle  in  regard  to  its  rffcfts 
on  the  hearer  ; bccaufc  it  brings  di&ppointment,  and  fo 
gives  a temporary  fbock  to  the  mind,  and  interrupts  the 
current  of  the  affections ; and  bee  a ufc  it  fugged*  the 
difagrccablc  ideas  of  negligence  or  want  of  fluU  on  the 
part  of  the  author.  And  therefore,  as  the  public  car 
becomes  more  delicate,  the  negligence  will  be  more  gla- 
ring, and  the  difappointmeut  more  intcnfely  felt ; and 
corrt&ncfo  of  rhime  and  of  meafurc  will  of  courfe  be 
the  more  indifpenfable.  Ini  our  tongue,  rhime  is  more 
nccclfary  to  Lyric  than  to  Heroic  poetry.  The  rcafon 
^ fetms  to  be,  that  in  the  latter  the  car  can  of  itfclf  per- 
n what  ccive  the  boundary  of  the  meafurc,  bccaufc  the  lines  are 

diime  iff  of  equal  length  nearly,  and  every  good  reader  makes 
ftrort  paufe  at  the  end  of  each;  whereas,  in  the  foT- 
Xb  m £,  .aner,  the  line*  vary  in  length  : and  therefore  the  rhime 
;l*(hp0c.  is  requifite  to  make  the  meafurc  and  rhythm  fuffickntly 
7.  perceptible.  Cuftorn  too  may  have  fome  influence.  Eng- 
Hih  Odes ‘with  out  rhime  are  uncommon  ; and  therefore 
have  fomething  aukward  about  them,  or  fomething  at 
kaft  to  which  the  public  ear  is  not  yet  thoroughly  re- 
conciled. Indeed,  when  the  drama  is  excepted,  wc  do 
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not  think  that  rhime  can  be  firfrfr  fpared  from  Engluli  Pf  Peetkal 
poetry  of  any  kind,  hut  when  the  fubjefl  is  able  to  ^artnoi‘>r,t 
fupport  itfclf.  14  He  that  thinks  himielf  capable  of  r 

aftonifomg  (lays  Johnfon)  may  write  blink  Verfe ; but. 
thofc  that  hope  only'  to  pteafe,  mull  .condeficnd  to 
rhim#."  • . 

Khime,  however,  is  of  lefs  importance  by  for  lluyt. 
rhythm,  which  in  poetry  as  well  as  in  mufic  is  the 
fourcc  of  much  pleating  variety  ; of  -variety  tempered 
with  uniformity,  and  regulated  by  art;  infomuch  that, 
notw ithllnnding  the  likencfs  of  one  hexameter  veife  to 
another,  it  is  Hot  common,  either  in  Virgil  or  in  Homer, 
to  meet  with  two  contiguous  hexameters  whofc  rhythm 
is  exactly  the  fame.  And  though  all  En^liih  heroic 
verfes  coitfifl  of  five  feet,  among  which  the  iambic  pre- 
dominates ) yet  this  meafurc,  in  refpeft  of  rhythm  alone, 
is  fufecptiblc  of  more  than  30  varieties.  And  let  it  be 
remarked  further,  that  different  kinds  of  verfe,  by  bar- 
ing adapted  to  different  fubjeCts  and  modes  of  writing, 
give  variety  to  the  poetic  language,  and  multiply  the 
charms  of  this  pleating  art. 

What  has  formerly  been  Ihown  to  be  true  in  regard 
to  ftyle,  will  alfo  in  many  cafes  hold  true  of  verfifica- 
tion,  44  that  it  is  then  natural,  when  it  is  adapted  to  The  hui- 
thc  fwfpofcd  condition  of  the  fprakcr," — In  the  epoper,  trusgc  of 
the  poet  affumes  the  character  of  calm  infpiration  ; aad die  epic 
therefore  his  language  muft  be  elevated,  and  his 
her*  majeltic  and  uniform.  A pcafant  fpeaking  in  he- and  hi* 
n.»ic  or  hexameter  verfe  is  no  improbability  here ; be-  number* 
canfe  hi*  winds  are  fuppofed  to  be  traufmitted  by  one un,’f0"n,I 
who  will  of  his  own  accord  give  them  every  ornament  aujc“ a 
neceflary  to  reduce  them  into  dignified  meafurc ; as  an 
eloquent  man,  in  a foletnn  affcmhly,  recapitulating  the 
fpeech  of  a clown,  would  naturally  exprefs  it  in  pure 
and  perfpicuous  language.  The  uniform  heroic  mca- 
fore  will  fuit  any  fuhjcct  of  dignity,  whether  narrative 
or  didaebic,  that  admits  or  requires  uniformity  of  ftvle* 

In  tragedy,  where  the  imitation  of  retd  life  is  more 
perfect  than  in  epic  poetry,  the  uniform  magnifi- 
cence of  epic  numbers  might  he  improper  ; bccaule  the 
heroes  and  heroines  arc  fuppofed  to  fpcak  in  their  own 
perfons,  and  according  to  the  immediate  irapulfe  of  paf- 
lioo  and  fentiment.  Yet,  even  in  tragedy,  the  vcrfifica-m  tragodp 
tion  may  be  botii  harmonious  and  dignified;  bccaufc  the  the  fume 
characters  are  taken  chiefly  from  high  life,  and  lire  uniform 
events  from  a remote  period  ; and  bccaufc  the  higher 
poetry  is  permitted  to  imitate  nature,  not  as  it  is,  biit^<5uU  be 
in  that  ftatc  of  perfection  iu  which  it  might  be.  The  improper, 
Greeks  and  Roman*  confidcrcd  their  hexameter  as  too*1”  much 
artificial  for  dramatic  poetry;  arul  therefore  in  tragedy, moirc  f°  *■ 
and  even  in  comedy;  made  ufe  of  the  iambic,  and  fomecooitdy* 
other  meafurc*  that  came  near  the  cadence  of  converfa- 
tion  : we  ufe  the  iambic  both  in  the  epic  and  dramatic 
poem;  but  for  the  moll  part  it  is,  or  ought  to  be,  much 
more  elaborate  in  the  former  than  in  the  latter.  In 
dramatic  comedy,  where  the  manners  and  concerns  of 
familiar  life  arc  exhibited,  verfe  would  feem  to  be  unna- 
tural, except  it  be  fo  like  the  found  of  common  difeourfe 
as  to  be  hardly  dillinguiftiablc  from  it.  Cuftorn,  how- 
ever, may  in  lome  countries  determine  otherwife ; and 
agaioil  cuftoro,  in  thefe  matters,  it  is  vain  to  argue. 

The  profeffed  cnthuiiafm  of  the  dithyrambic  poet  ren- 
ders wUdnefs,  variety,  and  a fonorous  harmony  of  num- 
bers, peculiarly  fuitSblc  to  his  odes.  The  love-fonnef, 
and  Anacreontic  fong,  will  be  lefs  various,  more  regu- 
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y f t'ortlctlJar,  sod  of  a JoRcr  harmony  j becaufc  the  fiat*  of  mind 
Htrmnny-  cxpreg,(f^  [0  jj  has  more  cotnpofurc.  Philofophy  can 
T * fcarce  go  further  in  this  inv  eft  igatioa,  without  deviating 
into  whim  and  hypothetic  Tlic  particular  forts  of 
serf.*  to  be  adopted  in  the  lower  fpecie*  of  poetry,  are 
determined  by  faftiion  chiefly,  and  the  practice  of  ap- 
proved author*. 

Ilk  The  origin  and  principles  of  tmitalrvt  karuitny, 
or  of  that  artifice  by  which  the  found  i*  made,  as  Pope 
lays,  **  an  echo  to  the  fenle,”  may  Lc  explained  in  the 
y ^ follow!  ng  manncT. 

A Ark  fy  It  is  plrafuig  to  obferve  the  uniformity  of  nature  in 
anally  be- aft  her  operation*.  Between  moral  and  material  beauty 
FiJ^indrra  and  harmony,  between  moral  and  material  deformity 
teriai  be»i  - *n<I  diffonance,  there  obtains  a very  finking  analogy. 
»r  and  de  The  vifihlc  and  audible  expreffions  of  almoft  every  vir- 
l^wity.  toons  emotion  are  agreeable  to  the  eye  and  the  car,  and 
thofe  of  almofi  every  criminal  paiTton  difagrccxblc.  The 
looks,  the  attitudes,  and  the  vocal  founds,  natural  to 
benevolence,  to  gratitude,  to  comp.iffion,  to  piety,  arc 
• in  tbemfelvcs  graceful  and  plcaftng  ; while  anger,  dif- 

content,  dtfpair,  and  cruelty,  bring  difeordto  the  voice, ' 
deformity  to  the  features,  and  dtilortion  to  the  limbs. 
Tliat  flowing  curve,  which  painters  know  to  be  eflen- 
tial  to  the  beauty  of  animal  fhape,  gives  place  to  a mul- 
tiplicity of  right  lines  and  (harp  angles  in  the  counte- 
nance and  gefturt  of  him  who  knits  his  brows,  firctcbes 
liia  no  finis,  grinds  his  teeth,  and  clenches  his  6ft  ; 
whereas,  devotion,  magnanimity,  benevolence,  content* 
» ent,  and  good-humour,  (often  the  attitude,  and  give  a 
more  graceful1  fweil  to  the  outline  of  every  feature.  Cer- 
tain vocal  tones  accompany  certain  mental  emotions. 
The  voice  of  furrow  is  feeble  and  broken,  that  of  dc- 
fpair  boiftcrous  and  incoherent ; joy  aflame*  a fweet  aud 
fprightly  note,  fear  a weak  and  tremulous  cadence  j the 
♦ones  of  love  and  benevolence  arc  muiical  and  uniform, 
thofe  of  rage  loud  and  diffonant;  the  voice  of  the  fedate 
trafoaer  is  equable  and  grave,  but  not  uupleafaut  ; and. 
he  who  declaim*  with  energy,  employs  many  varieties 
of  moduktion  felted  to  the  various  emotions  that  pre- 
dominate in  his  difeourfe. 

But  it  is  not  in  the  language  of  pafitoo  only  that  the 
human  voice  varies  its  tone,  or  the  human  face  its  fea- 
ture*. Every  ftrikiDg  fentiment,  and  every  intcrefting 
idea,  has  an  effeft  upon  it.  One  would  efiecra  that  per- 
son no  adept  in  narrative  eloquence,  who  ihould  deferibr* 
with  the  very  fame  accent,  fwift  and  flow  motion,  rv 
trmc  labour  and  cafy  performance,  agreeable  fenfation 
tnd  excruciating  pain  ; who  Ihould  talk  of  the  tumult 
of  a tcmprftuous  ocean,  the  roar  of  thunder,  the  dc- 
vaftatious  of  an  earthquake,  or  an  Egyptian  pyramid 
tumbling  into  mins,  in  the  fame  tone  ol  voice  where- 
with he  defcribet  tlie  murmur  of  a rill,  the  warbling  of 
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the  lurp  of  itolui,  thr  fvrinjjing  of  , c nik,  w ti*  tie-  Of  f 
feent  of  an  angel.  Elevation,  of  mind  gives  dignity  Hew* . 
to  the  voice.  Prom  AchOfca,  Sarpedon,  and  Othello,  1 v~* 
we  ihould  as  naturally  expert  a manly  and  funoroe*  sc* 
cent,  as  a nervous  ftyic  and  najeflic  attitude.  Cox. 
combs  and  bullies,  while  they  afTutrx  airs  of  important 
aud  valour,  afiect  nlfo  a dignified  articulation. 

Since  the  tones  uf  Mturyl  language  are  fo  various,  «?4 
poetry,  w hich  imitates  ilic  language  of  nature,  auifl  al»erfi*/v,* 
lo  vary  its  tones  ; and,  in  rrlpcct  of  found  os  well  *»ofhvr»>t  1 
meaning,  be  framed,  after  that  model  of  ideal  perfee-1 
tion,  which  the  variety  and  energy  uf  tlie  human  arti- 
culate voice  render  probable.  Tins  is  the  more  ealily 
accompli  filed,  became  in  every  language  there  is  be- 
tween the  found  and.  fenfe  of  certain  words  a percep- 
tible analogy  ; w hich,  though  not  fo  accurate  as  to  lead 
a foreigner  fium  the  found  to  tier  figoification,  is  ret 
accurate  enough  10  (how,  that,  in  forming  fush  words* 
regaid  has  becu  had  to  the  imitative  qualities  of  vocal 
found.  Such,  in  Englilh,  arc  the  woids  yeti,  cra/h, 
crad,  lift,  t Our,  murtrur,  and  many  others. 

All  the  particular  huss.  that  regulate  this  fort  of  imi- 
tation,  as  iar  as  they  arc  founded  in  nature,  and  liable 
to  the  cognizance  ol  philofophy,  depend  on  tilt  general 
law  of  ftyic  above  mentioned.  Together  with  the  other 
CMCumftanccs  of  the  fuppufed  fpcaker,  the  pod  lakes, 
into  confideration  tlie  tout  of  voice  fuitable  to  the  ideas 
that  occupy  his  tnuid,  aud  thereto  adapts  the  (buud  of 
his  language,  if  it  can  be  done  coi.lifiu.il  y with  calc  and 
elegance  of  cxpttUion.  But  when  this  imitative  har- 
mony is  too  much  fought  after,  or  words  appear  to  be 
chofeu  for  found  rather  ilun  ft  tile,  lHc  verk  become* 
fin ’cal  and  ridicidous.  Such  is  Roi«ftuu’*  ofiulwd  itfii- 
Uliuu  of  the  long  of  the  iky  lark: 

EUt  quindee  d'J  rephirc 
Sublime  en  l’air  vire  et  revire, 

Et  y decKque  no  job  cri*, 

Qiti  rit,  guifrit,  rt  tire  Tire 
Dc&  efpnt  mkrux  que  je  it’ccrin. 

This  i»  as  ridiculous  as  that  line  of  Ennius* 

Turn  tuba  terribili  funitu  taratantara  dixit  t 
Or  as  the  following  vtifes  of  Swift  ; 

The  man  with  the  kettle-drum  enter*  the  gate. 

Dub  dub  a duh  dub  : the  trumpeters  follow, 

Tautara  tautara  ; while  all  the  boys  hollow. 

Word*  by  their  found  may  imitate  found  ; and  quick 
or  flbw  articulation  may  imitate  quick  or  flow  motion. siwnrd 
Hence,  by  a proper  choice  and  arrangement  of  wordifM,mfc®* 
the  poet  may  imitate  Sounds  that  are  fweet  with  dig- 
niry  (m),— fweet  aad  tender  (t), — loud  (a), -and 

hazfh 


{«)  No  former  had  tk*  Abnighty  ceas’d,  than  all. 
The  multitude  of  angel*,  with  a (bout 
Loud  asfrom  numbers  without  number,  facet 
A*  from  Well  voices  uttering  joy;  beav’n  rung 
With  jubilee,  and  load  hofunua*  fill’d 
TV  eternal  regions.*—  Par.  Laflt  b.  3* 

See  alfo  the  night-fiorm  of  thunder,  lightning,  wind,  and 
rain,  in  Virg.  Georg,  lib.  I.  vor.  3*8—334. 

(1)  Et  ion  gum,  foOTpft,  vale,  vale,  inquit,  I oh. 

fVp  Eck  & 


Form  ohm  refonorc  doccs  AraaiiHida  filva*. 

Firg.  Eel.  U 

See  alTo  the  fimikof  the  nightingale.  Gear.  kb.  q.  verC 
511.  And  fee  that  wonderful  couplet  dr ki firing  \M 
wailiug*  of  the  owl,  Aloeul  IV.  461. 


<«) 


vibratos  ab  artherc  fujgor 


Cum  fooitu  venit,  el  mere  omnia  vifa  repentc, 
Tyrrhcnufqcc  tub*  mugirc  per  set  her  a clangor, 
Sofpiciuuu  ilcrumaiquc it er umfragor in t o rvat  1 ijgcn* 

ALntid.  8. 

See 
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H Pwtical  harfh  (l)  and  Mirant  that  ate  flow,  in  confequenee 

itnnoay.  tfgpfay  (M^,—  flow  in  confcqttence  of  difficulty  (w), 
' fwift  and  notfy  (o)— fwift  and  fmooth  (f) — uneven 
and  abrupt  (<*.),— quick  and  joymia  (a).  An  unex- 

E:tted  paufe  in  the  verfe  may  alfo  imitate  a fudden 
Sure  of  ftrength  (a),  or  interruption  of  motion  (t), 
©r  give  vivacity  to  an  image  or  thought,  by  fixing  our 
attention  longer  than  ufual  upon  the  word  that  pre- 
• cedes  it  ^o). — Moreover,  when  we  deferibe  gre«  bulk, 
it  it  natural  for  ua  to  articulate  (lowly,  even  tn  common 
•xlifeourfc  *,  and  therefore  a line  of  poetry  that  tequires 
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a flow  pronunciation,  or  feems  longer  than  it  (hould  Of  Poetical 
be,  may  he  ufed  with  good  effedt  in  defcribing  vaJlncf* 
of  fixe  (x).—  Sweet  and  Crtooth  numbers  arc  molt  pro-  * ~ 
per,  when  the  poet  paint*  agreeable  objects,  or  gentle 
energy  ( v ) ; and  hardier  founds  when  be  fpeaks  of 
what  it  ugly,  violent,  or  disagreeable  (z).  This  too 
is  according  to  the  nature  cf  common  language ; for 
we  generally  employ  hardier  tonea  of  voice  to  expreft 
whai  we  diflike,  and  mere  melodious  notes  to  deferibt 


the  object  of  love,  complacency,  or  admiration, 
numbers,  however,  fhould  not  be  frequent  in 


5>ee  a!fo  the  ftorm  in  the  firft  book  of  the  jEneid,  and 
in  the  fifth  of  the  Odyfley. 

( l)  The  hoarfe  rough  verfe  fliall  like  the  torrent  roar. 

Pope* 

■ On  ft  fudden  open  fly. 

With  impetuous  recoil  and  jarring  found, 

Th'  infernal  doors,  and  on  their  hinges  grate 
Harih  thunder. Par.  Lifl,  if.  879. 

alfo  Homer’s  Iliad,  lib.  2.  ver.  563.  and  Clarke’s 
Annotation. 

(m)  Sec  an  exquifitc  example  tn  Gray’s  Progrcfs  of 
Pocfy  ; the  conclofioo  of  the  third  ftanla. 

\n)  And  when  up  teh  ftcep  flopes  you’ve  dragged 
your  tliighs.  Pope. 

Juft  brought  out  this,  when  fcarce  bis  tongue  could 
flir.  Pope* 

— ■ The  huge  leviathan 

Wallowing  unwieldy,  chormous  in  their  gait, 
Temped  the  ocCan.  Par.  VII.  41 f. 

See  the  famous  defeription  of  Sifyphus  rolling  the  done, 
OdyfT.  lib,  1 1.  ver.  592.  See  Qmnti’.  Inft.  Onjt.  lib.  9. 
cap.  4.  § 4.  compared  with  Paradife  Loll,  book  2.  ver. 
1022. 

{o)  Quadrupedante  putrrm  fonitu  qnatit  ungtila 

campum.  A \netdm 

Avrmp  vtrtv  wtJerh  (Untin  t»|  at »■>/•<-.  6/»/  II. 

Sec  alfo  Virg.  Ainad-  lib.  !.  ver.  83 — 87* 

i f)  Sec  wiki  as  the  winds  o’er  the  defert  he  flies. 

Pope. 

lllc  volat,  fimul  arva  fuga,  timid  arquora  verrens. 

Firg. 

Fm2,«  r*  i«»r«  fifiiMi.  Htfiri. 

ft)  /'  mvmtrm  ri  /«  y»m  t*  (kl'N 

k«*. 

The  lafs  (h rick’d,  darted  up>  and  Thriek'd  again, 

daiyn. 

(a)  Let  the  merry  bells  ring  round, 

And  the  jocund  rebecks  found. 

To  many  ft  youth,  and  many  a maids 
Dancing  in  the  chequer’d  ffiadc.  Mi  ft.  Allegro. 

See  alfo  Gray's  Progrcfs  of  Pocfy,  ftania  3. 

( a)  Ac  vdut  in  fomnia  oculos  ubi  languida  preffit 
Node  quiea*  nequicquam  avidos  extender*  curfua 


VcOc  vJdrmur  t — ct  in  rai  d us  conatibut  *gri 
Succtdimus.  ■■  JEaeuI. 

See  alfo  Virg.  Georg,  lib.  3.  ver.  315,  yt6. 

(r)  For  this,  be  Cure  tonight  ihou  (halt  have  ertunps, 
S.de-ftitrhea  that  (hall  pen  th?  breath  up.  Urdu  aft 

Shall  cxercife  upon  thee. • 

Profpero  to  Calybantu  the  Tempe/k 

See  Pope’s  Iliad,  XIII.  199. 

(u)  — How  often  from  the  fteep 

Of  echoing  kill  or  thicket  have  we  heard 
Cclcftial  voices,  to  the  midnight  air, 

Sole,— or  refponfive  to  each  other’s  note, 
Singing  their  great  Creator  ? Par.Lofa  J>.  q* 

And  over  them  triumphant  Death  hit  dart 
Shook,  ——.but  delay'd  to  ftrike.  JJ* 

See  alfo  Horn.  OdylT.  L 9.  v.  290. 

(x)  Thus  ft  retch’d  out,  huge  in  length,  the  ftveh  fiend 
Uy.  Par.  L*ft* 

Monftrum  hcArrendnm,  informe,  ingens,  coi  lumen 
adcrr.pt  um.  JF.neiJ.  3. 

F.ttnagno*  membrorumartiu,magn«offs,Uccrtoi!que 
Lxuit,  atque  ingens  media  CQaiiftit  arena. 

ALneid*  v.  422. 

^y)  Hie  gelidi  fbntc*,  hie  molha  prata,  Lvcofi, 

Hie  Remus,  hie  ipfo  tecum  coofumerer  «vo. 

Ftrg.  Eel.  10. 

The  dumb  Ihall  fing;  the  lame  hi*  crutch  forego, 

2 Vnd  leap,  exuiting,  like  die  bounding  roe. 

Pope's  Mfjpah. 

See  Milton's  defeription  of  th*  evening, . Par.  Loft* 
book  4.  ven  598 — <>09. 

Ye  gentle  gales  beneath  my  body  blow, 

And  fu/tly  lay  me  on  the  waves  below. 

Pope’s  Sappho. 

i s ) Strkktiti  itipula  miferum  difprrdere  carmen. 

Ftrg.  Ed.  J. 

Immo  ego  Sardois  videar  tibi  amarior  herbis, 
Homdior  rufeo,  proj«Cta  vilior  edgsu 

F irg.  Eel  7, 

Ncu  pa  txiic  rah  das  in  vifetra  vertite  vires. 

Virg.  Aineul.  6. 

See  alfo  Milton’s  defeription  of  the  Lazur-houfc  ia  Pa- 
radiic  Loft,  b.  2 1.  v.  477—492. 
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Of  »he  for  in  this  art,  as  in  mufic,  concord  and  melody  ought 
Epopee  and  ulwayg  predominate.  And  we  find  in  fact,  that  good 
. poets  can  occafionaUy  exprefs  themfclvcs  fomewhat  hardi- 

ly, when  the  fubjeft  requires  it,  and  yet  prcfetve  the 
fwcetncfs  and  majefty  of  poetical  diction.  Further,  the 
voice  of  complaint,  pity,  love,  and  all  the  gentler  affec- 
tions, is  tnild  and  mufical,  and  Ihould  therefore  be  imi- 
tated in  mufical  numbers ; while  dcfpair,  defiance,  re- 
venge, and  turbulent  emotions  in  general,  aflame  an 
abrupt  and  fonorous  cadence.  Dignity  of  deferip- 
tion  (a),  folemn  vows  (a),  and  all  fentiments  that  pro- 
ceed from  a mind  elevated  with  great  ideas  (c),  require 
a correfpondent  pomp  of  language  and  verification.— 
La  Illy,  an  irregular  or  uncommon  movement  in  the 
verfc  may  fometimes  be  of  ufc,  to  make  the  reader  con- 
ceive an  image  in  a particular  manner.  Virgil,  deferi- 
b!ng  borfes  running  over  rocky  heights  at  full  fpeed, 


T ^ Part  It, 

begins  the  line  with  two  dactyls,  to  iemUM  rapidity,  Oftte 
and  concludes  it  with  eight  long  fy  liable*;  Wid 

Saxa  per,  ct  fcopulos,  ct  depreffas  con  voiles, 

6W.HL  rj6. 

which  is  a very  unufual  mcafurc,  but  feems  well  adapted 
to  the  thing  expreffed,  namely,  to  the  tlefceot  of  the  ^ 
animal  from  the  hills  to  the  low  ground.  At,  any  rate, 
this  extraordinary  change  of  the  rhythm  may  be  allow, 
ed  to  bear  fomc  rcfcmblancc  to  the  animal's  change  of 
motion,  as  it  would  be  felt  by  a rider,  and  4#  we  may 
fuppofc  it  is  felt  by  the  animal  itfeif. 

Other  forms  of  imitative  harmony,  and  many  other 
examples,  bdidcs  thofe  referred  to  in  the  margin,  will 
readily  occur  to  all  who  arc  convcrfant  in  the  writings 
of  the  bed  verfifiers,  particularly  Homer,  Virgil,  Mil- 
ton,  Lucretius,  Spenfer,  Drydeu,  Shakc/pcarc,  Pope, 
and  Gray. 


Part  II.  Of  the  DIFFERENT  SPECIES  or  POETRY,  with  their  Particular 

Principles. 


Sect.  I.  Of  Epic  and  Dramatic  Compojitiem. 

§ 1 . 7 he  Epopee  and  Drama  compared. 

Tim  tf  'T’Ragedy  and  the  epic  differ  not  in  fubftantialsi  in 
Critinfm.  J.  both  the  fame  ends  arc  propofol,  via.  inftru&ion 
In  what  an<*  afflu^ein(nt  » af,d  *n  both  the  fame  mean  is  cm* 
tragic  and  ployed,  vie.  imitation  of  human  actions.  They  differ 
epic  poetry  only  in  the  manner  of  imitating  t epic  poetry  employs 
a^rec,  and  narration  ; tragedy  reprefents  its  fads  as  palling  in  our 
they  differ  ®{?ht : >n  *°nncr»  the  poet  introduces  himfclf  ae  an 
' ’ hi llurian  ; in  the  latter,  he  prefents  bis  aitors,  and  ne- 

ver himfelf. 

This  difference,  regarding  form  only,  may  be  thought 
flight : but  the  effects  it  occafions  are  by  no  means  fo; 
for  what  we  fee  makes  a deeper  imp  re  (Turn  than  what 
we  learn  from  others.  A narrative  poem  is  a ftory  told 
by  another  : fads  and  incidents  palling  upon  the  ftage, 
come  under  our  own  obferration  ; and  are  befidc  much 
enlivened  by  aftion  and  gefture,  expreffive  of  many  fen- 
timents beyond  the  reach  of  language. 

A dramatic  compofition  has  another  property,  in- 
dependent altogether  of  action;  which  i,»,  that  it  makes 
a deeper  impreflion  than  narration  : in  the  former,  per- 
form exprefs  their  own  fentiments;  in  the  latter,  fenti- 
ments are  related  at  fccond-kand.  For  that  reafon,  Ari- 
•pttt.  ehap  ftotle,  the  father  of  critics,  lays  it  down  as  a rule*.  That 
»j.  fed.  6.  in  an  epic  poem  the  author  ought  to  take  every  op- 
portunity of  introducing  his  aCtors,  and  of  confining 
the  narrative  part  within  the  narroweft  bounds.  Ho- 
mer underflood  perfectly  the  advantage  of  this  method; 
and  his  poems  arc  both  of  them  in  a great  meal  u re 
dramatic.  Lucan  runs  to  the  oppoiitc  extreme  : and 
is  guilty  of  a ftill  greater  fault,  in  fluffing  his  Ebarja. 


Da  with  cold  and  languid  refleftions,  the  merit  of  which 
he  aflumes  to  himfelf,  and  deigns  not  to  lharc  with  hi» 
aClors.  Nothing  can  be  more  injudicioufly  timed,  than 
a chain  of  fuch  reflections,  which  fufpend  the  battle  of 
Pharialia  after  the  leaders  had  made  their  fpcecbes, 
and  the  two  armies  are  ready  to  engage  f.  f LL% 

A riff  otic,  from  the  nature  of  the  fable,  divides  tra-^w 
gedy  into  Ample  and  complex  : but  it  is  of  greater  mo-^ 
nvent,  with  refpeCt  to  dramatic  as  well  as  epic  poetry,  ;; 
to  found  a diftindion  upon  the  different  czuk  attained  faf** 
by  fuch  compofition*,  A poem,  whether  dramatic 
epic,  that  has  nothing  in  view  but  to  move  the  piffioss^ ^ 
and  to  exhibit  pictures  of  virtue  and  vice,  may  he  di* 
ftrnguiftud  by  the  name  of  putbetu  ■ but  where  a ftory 
is  purpofely  contrived  to  illuflratc  fume  moral  truth, 
by  fbowir^  that  difordcrly  paflions  naturally  lead  to 
external  misfortunes,  fuch  compofition  may  be  dew 
minated  moral.  llefide  making  a deeper  impreflioa 
than  can  he  done  by  cool  rcafoniog,  a moral  poem  does 
not  fall  fhort  of  rcafoning  in  affording  conviction  : the 
natural  connection  of  vice  with  mifery,  and  of  virtue 
with  happinefs,  nuy  he  iilultrated  by  fluting  a fact  as 
well  as  by  urging  an  argument.  Let  us  afluroe,  for 
example,  the  following  moral  truths  ; That  difeotd 
among  the  chiefs  renders  ineffectual  all  common  mea- 
furcs;  and  that  the  confcqucncts  of  a flightly-foundcd 
quarrel,  foflered  by  pride  and  arrogance,  arc  uot  Ids 
fatal  than  thofe  of  the  grofltff  injury ; thefe  truths  may 
be  inculcated  by  the  quan-cl  between  Agamemnon  and 
AchtUes  at  the  fiegeof  ( roy.  If  facts  or  circumilancrt 
be  wanting,  fuch  as  tcud  to  roufe  the  turbulent  pal* 
fions,  they  mull  be  invculed  ; but  no  accidental  nor 
unaccountable  event  ought  to  be  admitted;  for  thene- 
cedar y or  probable  connection  between  vice  and  mifery 

is 


(a)  See  Virg.  Gcor.  1.  328.  and  Homer,  Virgil,  and  Milton, pojjm.  See  alfo  Drydea’s  Alexander’s  Fcafl,. 
and  Gray’s  Odes, 
fa)  See  Virg.  iEneid,  IV.  24. 

(c)  Examples  are  frequent  in  the  great  authors.  See  Othello’s  exclamation ; 

* • — — — — O now  for  ever  •<  # 

Farewell  the  tranquil  uynd ! See,  A3  3.  jfc.  3, 
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Of  this  Is  not  learned  from  ary  event*  hut  what  are  naturally 
Xp>i«e  »n«3  occafioncd  by  the  chandlers  and  pafiions  of  the  pcrfon* 
***  reprefented,  a^ing  in  foch  c ire  urn  ilanc«.  A real  event, 
of  which  we  fee  not  the  caule,  may  afford  a lcifon,  up- 
on the  prrfumption  that  what  hath  iiappctied  may  again 
happen  : but  thi*  cannot  be  inferred  from  a ftory  that 
. g is  known  to  be  a fiction. 

The  Vo*!  Many  air  the  good  effe£ls  of  fuch  compofitions.  A 


efloff*  of  pathetic  compofition,  whether  epic  or  dramatic,  tends 
inch  com-  ^ a hsdaJt  of  virtue,  by  exciting  us  to  do  what  is  right, 
{otitiou.  an(^  jnfftraining  ns  from  what  is  wrong.  Its  frequent 
pictures  of  human  woe*  produce,  betide,  two  effects, 
extremely  Criutary : they  improve  our  fympathy,  and 
fortify  us  to  bear  oar  own  misfortunes.  A moral  com* 
pofstion  muff  obvioofly  produce  the  fame  good  effects, 
becaitfir  by  being  moral  it  ceafeth  not  to  be  patlictic  s 
it  enjoys  befidcs  an  excellence  peculiar  to  itfelf ; for  it 
not  only  improves  the  heart,  as  above-mentioned,  but 
irtllru&s  the  head  by  the  moral  it  contains.  It  feem* 
impoffibk*  to  imagine  any  entertainment  more  fuited 
to  a rational  being,  than  a work  thus  happily  illutlra- 
ting  forne  moral  truth  ; where  a number  of  perlbns  of 
different  characters  are  engaged  in  an  important  aCVion, 
fome  retarding,  ethers  promoting,  the  great  cataftrwphe; 
aud  where  there  is  dignity  of  ftyle  as  well  as  of  mat- 
ter. A work  of  this  kind  has  our  fympathy  at  com- 
mand, and  can  put  in  motion  the  whole  train  of  the 
foci al  affections  : our  curjofity  in  fome  foenes  is  ex- 
cited, in  others  gratified ; and  our  delight  is  eonfum- 
mated  at  the  dole,  upon  finding,  from  the  character* 
and  fit  nations  exhibited  at  the  commencement,  that 
every  incident  down  to  the  final  cataftrophe  is  natural, 
and  that  the  whole  in  conjunction  make  a regular  chain 
of  caufea  and  effects. 

Confidrring  that  an  epic  and  a dramatic  poem  are  the 
fame  in  fub fiance,  and  have  the  fame  aim  or  end,  one 
will  readily  imagine,  that  fubjeCts  proper  for  the  one 
muff  be  equally  proper  for  the  other.  But  confidenng 
their  difference  as  to  form,  there  will  be  found  rrafon 
jn  to  cor  red  that  conjecture,  at  kaff  in  fome  degree. 
The  fame  Many  fuhjeCts  may  indeed  be  treated  with  equal  ad- 
fubject*  vantage  iu  either  form : but  tlie  fubjeds  are  ftill  more 
notsiway-  wnmcrolIJ  wtdch  they  are  not  equally  qualified; 
and  epic  »nd  mere  are  fufocCts  prefer  for  the  one  and  not  at  all 
f«*try.  for  tlie  other.  To  give  fome  flight  notion  of  the  dif- 
ference, as  there  is  no  room  here  for  enlarging  upon 
every  article,  we  obfcrve,  that  dialogue  is  better  qua- 
lified for  expTrffing  fentitnento,  and  narrative  for  dif* 
playing  fads.  Heroifm,  magnanimity,  undaunted 
courage,  and  other  elevated  virtues,  figure  beft  in  ac- 
tion : tender  pafiions,  and  the  whole  tribe  of  fympa- 
thetic  affections,  figure  beft  in  fentiment.  It  clearly 
follows,  that  tender  pafiions  arc  more  peculiarly  the  pro- 
vince of  tragedy,  grand  and  heroic  actions  of  epic  poetry. 
■*  BUu't  44  The  epic  poem  i*  univerfaily  allowed  to  bc#,  of 
L*thar*i.  all  poetical  works,  the  moll  dignified,  and,  at  the  fame 
time,  the  moft  difficult  in  execution.  To  contrive  a 
dory  which  Avail  pi  cafe  and  intereii  all  readers,  by  be- 
ing at  once  entertaining,  important,  and  inftruCtive ; 
to  fill  it  with  fuitablc  incidents ; to  enliven  it  with  a 
variety  of  characters  and  of  deferiptions  ; and,  through- 
out a long  work,  to  maintain  that  propriety  of  fenti- 
ment, and  that  elevation  of  ftyle,  which  the  epic  cha- 
racter requires,  is  unqudliosably  the  hightft  effort  of 
poetical  genius. 

Vou  XV.  Tart  I. 
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“ The  adion  or  fubjeCl  of  the  epic  poem  muff  be  the 
great  and  interefting.  Without  greatnefs  it  would  001 

have  fuffident  importance  either  td  fix  our  attention  or j 

to  juflify  the  magnificent  apparatus  which  the  poet  be-  go 
flows  on  it.  This  is  fo  evidently  requifite  as  not  to  rc*  jTJ*?  P"0?** 
quire  illufl  ration  ; and,  indeed,  hardly  any’  who  have^“ 
attempted  epic  poetry  have  failed  in  choofing  fome  fub-p^n,, 
jeCl  fufficiently  important,  eitlier  by  the  nature  of  the  ac- 
tion or  by  the  fame  of  the  perfonages  concerned  in  it. 

*1 'he  fame  of  Homer's  heroes, and  tlvc  confequenccsofdif-  , • 

fen  lion  between  the  greateft  of  them,  is  a fubjeCt  im- 

portant  in  itfelf,  and  mull  have  appeared  particularly 

fo  to  his  countrymen,  who  boafled  their  defeeut  from 

thofe  heroes.  The  fubjeCl  of  the  iEneid  is  ft  ill  greater 

than  that  of  tlvc  Iliad,  as  it  is  tlie  foundation  of 

the  moft  powerful  empire  that  ever  was  cftablilhcd  upon 

this  globe  \ an  event  of  much  greater  importance  than 

the  dcflrudtion  of  a city,  or  the  anger  of  a femibarba- 

roua  warrior.  But  the  poems  of  Homer  and  Virgil 

fall  in  this  refpet  infinitely  fbort  of  that  of  Milton. 

‘ Before  the  greatnefs  difplayed  in  Paradife  Loft,  it 
lias  been  well  obferved  § that  all  other  greatnefs  (brink*  j J*S*/m*t 
away.  The  fubjet  of  the  Eaglifti  poet  is  not  the  l'J‘\  *f 
deftrution  of  a tky,  the  conduct  of  a colony,  or  the 1 ,Jt*' 
foundation  of  an  empire : it  is  the  fate  of  worlds, 
the  revolution*  of  heaven  and  earth  } rebellion  againlt 
the  Supreme  King,  railed  by  the  higheft  order  of  crea- 
ted beings ; the  overthrow  of  their  hoft,  and  the  pu- 
nilhmcnt  of.  ihcir  crime ; the  creation  of  a new  race 
of  reafonable  creatures ; their  original  happinefs  and 
innocence,  their  forfeiture  of  immortality,  and  their 
reftoration  to  hope  and  peace.*' 

An  epic  poem,  however,  is  defective  if  its  a&ion  lie 
not  interefting  as  well  a*  great  ; for  a narrative  of  mere 
valour  may  be  fo  conllru&cd  as  to  prove  cold  and  tire- 
fotne.  “ Much  * will  depend  on  the  happy  choice  of  * BUhr  utff 
fome  fubjctl,  which  (hall  by  its  nature  interefl  the  pu-fu»’ra* 
blic  ; as  when  the  poet  felefts  for  his  hero  one  who 
is  the  founder,  or  the  deliverer,  or  the  favourite  of  liis 
nation  ; or  when  he  writes  atchievemcnts  that  have 
been  highly  celebrated,  or  have  been  connected  with 
important  confequcnccs  to  any  public  caufr.  Moll 
of  the  great  epic  poems  are  abundantly  fortunate  in 
thi*  rcfpcdl,  and  muft  have  been  very  interefting  to 
thofe  ages  in  which  they  were  compofed."  The  fubjrd 
of  the  Paradife  Loft,  as  it  is  infinitely  greater,  muff 
likewise  be  confidcrcd  as  more  tnriverially  interetting 
than  that  of  any  other  poem.  ” We  all  feel  the  ef- 
fe£b  of  Adam's  traafgTeflion  j wc  all  fin  like  him,  and 
like  him  mull  all  bewail  oor  offences.  We  have  reft- 
lefii  and  infidious  enemies  in  the  fallen  angels,  and  in 
the  bid fod  fpirits  we  have  guardians  and  friends ; in 
the  redemption  of  mankind  we  hope  to  be  included ; 
in  the  dcicriptinn  of  heaven  and  boll  we  arc  fijrcly  in- 
terefted,  as  we  are  ail  to  refide  hereafter  either  in  the 
regions  of  horror  or  blifs.**  ft 

**  The  chief  circumllance  which  renders  an  epic  poem  Cimml- 
intcrcflisigf , and  which  tends  to  interefl  not  one  age . 
or  country  alone,  but  nil  reader?,  is  the  ikilfnl  condo  cl feJ t p, 
of  the  author  in  tlie  management  of  his  fuhje£t.  His  epic-  (octry, 
plan  muft  comprehend  many  affecting  incident)*.  Jlcf  HWrW 
may  fometimes  be  awful  and  aitguft ; he  mull  often 
be  tender  and  pathetic  ; he  mull  give  us  gentle  and 
plcufmg  feenes  of  love,  fmodOup,  and  ? flection.  The 
more  (hat  an  epic  poem  abounds  with  Atuau’ons  which 
C w awaken 
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awaken  the  feelings  of  humanity,  it  is  the  more  intc- 
' retting.  In  this  rflptft  perhaps  no  epic  poets  have 
been  fo  happy  as  Virgil  and  Taflo.  The  plan  of  the 
PurOiltfe  f w rompnfes  neither  human  actions  nor 
human  manner*.  The  man  and  woman  who  aft  and 
fuffer,  are  in  a ttate  which  no  other  man  or  woman 
can  ever  know.  The  reader  finds  no  tranfaftion  in 
which  he  can  be  engaged  ; beholds  no  condition  in 
which  he  can  by  any  effort  of  imagination  place  him- 
fclf ; he  has  therefore  little  natural  curiofity  or  fym- 
pathy.” 

A queftion  has  been  moved,  Whether  the  nature  of 
the  epic  poem  does  not  require  that  the  hero  ffiould  be 
f-  ultimately  fuccefeful  i To  this  queflion  Johnfon  replies, 
that  44  there  >6  no  reafon  why  the  hero  Humid  not  be 
unfortunate,  except  eUablilhcd  prafticc,  fince  fuccef* 
and  virtue  do  not  neceflarily  go  together.**  Moil  cri- 
tics, however,  arc  of  a different  opinion,  and  hold  fuc- 
cefs  to  be,  if  not  the  ncceffary,  at  leaft  the  moil  pro- 
per ifluc  of  an  epic  poem.  An  unhappy  conclufion 
depreffes  the  mind,  and  is  oppofite  to  the  elevating 
emotions  which  belong  to  this  fpccirs  of  poetry.  Ter- 
ror and  compaffion  are  the  proper  fubjefts  of  tragedy  ; 
but  as  the  epic  is  of  larger  extent,  it  were  too  much, 
if,  after  the  difficulties  and  troubles  which  commonly 
abound  in  the  progrefs  of  the  poem,  the  author  fhould 
bring  them  all  at  lail  to  an  unfortunate  conclufion.  We 
know  not  that  any  author  of  name  has  held  this  courfe 
except  Luc nn  ; for  in  the  P:\radifs  L j/,  as  Adam’s  de- 
ceiver is  at  laft  cruHicd,  and  he  himfclf  reilorcd  to  the 
favour  of  his  maker,  Milton’*  hero  mull  be  conlidered 
as  finally  fuccefsful. 

We  have  no  occafion  to  fey  more  of  the  epic,  con- 
sidered as  peculiarly  adapted  to  certain  fubjeft*,  and  to 
be  condufted  according  to  a certain  plan.  But  as  dra- 
matic fubjefts  arc  more  complex,  it  is  neccffaty  to  take 
a narrower  view  of  them.  They  are  either  the  light 
and  the  gav,  or  the  grave  and  affefting,  incidents  of 
human  life.  The  former  eonttitute  the  fubjeft  of  co- 
medy, and  the  latter  of  tragedy. 

As  great  and  ferious  objefts  command  more  attention 
than  little  and  ludicrous  ones  ; as  the  fall  of  a hero 
intcrefU  the  public  more  than  the  marriage  of  a pri- 
vate perfon  ; tragedy  has  been  always  held  a more  dig- 
nified entertainment  than  comedy.  The  firft  tiring  re- 
quired of  the  tragic  poet  is,  that  he  pitch  upon  fomc 
moving  and  intcrctling  ftory,  arid  that  he  conduct  it 
in  a natural  and  probable  manner.  For  we  mull  ob- 
ferve,  that  the  natural  and  probable  are  more  cffcntial 
to  tragic  than  even  to  epic  poetry.  Admiration  is  ex- 
cited by  the  wonderful ; but  paflion  can  be  railed  only 
by  the  impreffions  of  nature  and  truth  upon  the  mind. 

The  fubjeft  bell  fitted  for  tragedy  is  where  a nun 
i has  himfclt  been  the  caufc  of  his  misfortune  5 not  fo 
• as  to  be  deeply  guilty,  nor  altogether  innocent : the 
misfortune  mull  be  occaiioned  by  a fault  incident  to 
human  nature,  and  therefore  in  fomc  degree  venial. 
Such  misfortunes  call  forth  the  focial  affeftions,  and 
warmly  intereft  the  fpeftator.  An  accidental  misfor- 
tune, if  not  extremely  finguiar,  doth  not  greatly  move 
our  pity:  the  perfon  who  fuffer*,  being  innocent,  is  freed 
from  the  greateft  of  all  torments,  that  anguilh  of  mind 
which  is  occafe>ned  by  remorfe.  An  atrocious  crimi- 
nal, on  the  other  hand,  who  brings  misfortunes  upon 
himfclf,  excites  little  pity,  for  a different  reafon : his 
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remorfe,  it  i*  true,  aggravate*  hi»  dittrefs,  and  fvrells  Oftb* 
the  firfl  emotion*  of  pity  ; but  then  our  hatred  of  him^F*'  ee»fld 
as  a criminal  blending  with  pity,  blunts  it*  edge  con-  . 
fiderably.  Misfortune*  that  arc  not  innocent,  nor  ’ 
highly  criminal,  partake  the  advantage*  of  each  ex- 
treme : they  are  attended  with  remorfe  to  embitter  the 
diftrefs,  which  raifct  our  pity  to  a great  height ; and 
the  flight  indignation  we  have  at  a venial  fault  de- 
tracts not  fenfiblv  from  our  pity.  The  happiclt  of  all 
fubjefts  accordingly  for  railing  pity,  is  where  a man 
of  integrity  falls  into  a great  misfortune  by  doing 
an  afttuti  that  is  innocent,  but  which,  by  fomc  lin- 
gular means,  is  conceived  by  him  to  be  criminal : his 
remorfe  aggravate*  hi*  ditirefs;  and  our  compaffion, 
unrellrained  by  indignation,  know*  no  bound*.  Pity 
come*  thus  to  be  the  ruling  paffion  of  a pathetic  tra- 
gedy ; and,  by  proper  reprefentation,  may  be  raifed 
to  a height  fcarce  exceeded  by  any  thing  felt  in  real 
life.  A moral  tragedy  takes  in  a larger  field  ; as  it  not 
only  exercifes  our  pity,  but  raifes  another  paffion, 
which,  though  felfilh,  deferves  to  be  chcrifhcd  equally 
with  the  focial  affection.  The  paffion  we  have  in  view 
is  fear  or  terror ; for  when  a misfortune  is  the  natural 
confequence  of  fome  wrong  bias  in  the  temper,  every 
fpectator  who  is  confciou*  of  1'uch  a bias  in  himfclt* 
take*  the  alarm,  and  dreads  his  falling  into  the  fame 
misfortune  : and  by  the  emotion  of  fear  or  terror,  fre- 
quently reiterated  in  a variety  of  moral  tragedies,  the 
fpeftators  are  put  upon  their  guard  againli  the  difordcr* 
of  paffion. 

The  commentator*  upon  Ariffotle,  and  other  critics* 
have  been  much  gravelled  about  the  account  given  of 
tragedy  by  that  author : 14  That  by  mean*  of  pity 
and  terror,  it  refine*  or  purifies  in  us  all  forts  of  paffion.” 

But  no  one  who  has  a etcar  conception  of  the  end  and 
effeft*  of  a good  tragedy,  can  have  any  difficulty  about 
Ariffotle’*  meaning  : Our  pity  is  engaged  for  the  per- 
fons  reprefented;  and  our  terror  i*  upon  our  own  account 
Pity  indeed  is  here  made  to  Hand  for  all  the  fympathe* 
tic  emotion*,  bccaufe  of  theft  it  is  the  capitaL  There 
can  be  no  doubt,  that  our  fympathctic  emotions  arc  re- 
fined or  improved  by  daily  exercife  ; and  in  what  manner 
our  other  paffion*  arc  refined  by  terror,  lias  been  juft  rtow 
faid.  One  thing  is  certain,  that  no  other  meaning  can 
juftly  be  given  to  the  foregoing  doftrinc  than  that  now 
mentioned ; and  that  it  was  really  Arililotle’s  meaning, 
appears  from  his  Hlh  chapter,  where  he  delivers  feve- 
ral  propofitions  conformable  to  the  doftrinc  as  here  ex- 
plained. Thefc,  at  the  fame  time,  we  take  liberty  to 
mention  ; bccaufe,  fo  far  a*  authority  can  go,  they 
confirm  the  foregoing  reafouing  about  fubjeft*  proper 
for  tragedy.  The  firft  prupolition  is.  That  it  being 
the  province  of  tragedy  to  excite  pity  and  terror,  an 
innocent  perfon  falling  into  adverfity  ought  never  to  be 
the  fubjeft.  '1  his  proportion  is  a ncceffary  confe- 
quence  of  his  doftrinc  a*  explained : a fubjeft  of  that 
nature  may  indeed  excite  pity  and  terror  ; but  the  for- 
mer in  an  inferior  degree,  and  the  latter  in  no  degree 
for  moral  iuliruftion.  Th%  ficond  proportion  is.  That, 
the  hillory  of  a wicked  perfoo  in  a change  from  mi- 
fery  to  happinefs  ought  not  to  be  reprefented ; which 
excites  neither  terror  nor  compaffion,  nor  is  agreeable 
in  any  rtfpeft.  The  third  is.  That  the  misfor- 
tunes of  a wicked  perfon  ought  not  to  be  reprefent- 
ed: filch  reprefenutiwu  may  be  agreeable  in  forms 
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Of  the  meaftire  upon  a principle  of  juftice ; but  It  will  not 
c our  » nor  any  degree  of  terror,  except  in 
* thofe  of  the  fame  vicious  difpofition  with  the  perfon 

reprefented.  The  laft  propofition  is,  That  the  only 
character  fit  for  reprefentation  lies  in  the  middle,  nei- 
ther eminently  good  nor  eminently  bad ; where  the 
misfortune  is  not  the  effcA  of  deliberate  vice,  but  of 
foinc  involuntary  fault,  as  our  author  expreffes  it.  The 
only  objection  we  find  to  Ariftotle's  account  of  tra- 
gedy, is,  that  he  confines  it  within  too  narrow  bounds, 
by  refufing  admittance  to  the  pathetic  kind  : for  if 
terror  be  effcntial  to  tragedy,  no  reprefentation  deferves 
that  name  but  the  moral  kind,  where  the  misfortunes  ex- 
hibited are  caufed  by  a wrong  balance  of  mind,  or  fome 
diforder  in  the  internal  conftitution:  fuch  misfortunes  al- 
ways fugged  moral  inftruftion;  and  by  fuch  misfortunes 
only  can  terror  be  excited  for  our  improvement. 

Thus  Ariftotle’s  four  propofition*  above-mentioned 
relate  folely  to  tragedies  of  the  moral  kind.  T-hofe 
of  the  pathetic  kind  are  not  Confined  within  fo  narrow 
limits : fubjeits  fitted  for  the  theatre  are  not  in  fuch 
plenty  as  to  make  u*  1x9 innocent  misfortunes  which 
roufc  our  fympathy,  though  they  inculcate  no  moral. 
With  refpc&  indeed  to  the-  fubje&s  of  that  kind,  it 
may  be  doubted,  whether  the  conclufion  ought  not 
always  to  be  fortunate.  Where  a perfon  of  integrity 
is  reprefented  as  fuffering  to  the  end  under  misfortunes 
purely  accidental,  we  depart  difeont.  ntetl,  and  with 
fome  obfeure  fenfe  of  injufticc : for  feldorn  is  man  fo 
fubmilfive  to  Providence,  as  not  to  revolt  againft  the 
tyranny  and  vexations  of  blind  chance ; he  wifi  be 
tempted  to  fay,  this  ought  not  to  be.  We  give  for 
an  example  the  R'men  and  'Juhrt  of  Shaktfpeare,  where 
the  fatal  cataftrophe  is  occafioncd  by  Friar  Laurence's 
coming  to  the  monument  a minute  too  late ; we  are 
vexed  at  the  unlucky  chance,  and  go  aw  ay  difTatfsfied. 
Such  wnprefiions,  which  ought  not  to  be  cherilhcd,  arc 
a fufficicnt  rcafon  for  excluding  ftorics  of  this  kind  from 
gj  ihe  theatre. 

The  impro*  The  misfortunes  of  a virtuous  perfon,  arifing  from 
per  ui t of  ncccffary  caufes,  or  a chain  of  unavoidable  circumftanccs, 
tMhny  m eg  they  excite  a notion  of  deftiny,  are  equally  unfatisfac- 
t rayed  set * ,ory  10  human  mind.  A mctiphyncian  in  his  elo* 
let  may  reafon  himfclf  into  the  belief  of  fate,  or  what  in 
modern  language  is  called  phdfipH  a!  ntr  jjit\ ; but  the 
feelings  of  the  heart  revolt  againft  that  do&rinc ; and 
we  have  the  confcffron  of  the  two  ableft  philofophcrs  by 
whom  it  was  ever  maintained,  that  men  conduit  them- 
felves  through  life  as  if  their  will  were  absolutely  free, 
•and  their  adtio ns  no  part  of  a chain  of  neceflary  cwfd 
and  effects.  As  no  man  goes  to  the  theatre  to  ftudy 
tnctaphyficft,  or  to  dived  himfclf  of  the  common  feelings 
of  humanity,  it  is  impoffible,  whatever  be  his  philofo- 
phical  creed,  that  he  fhtmld  contemplate  without  horror 
and  difguil  an  innocent  perfon  fuffering  by  mere  deftiny, 
A tragedy  of  uncommon  merit  in  every  other  refpeft 
fnav  indeed  be  endured,  nay  perhaps  admired,  though 
fuch  lie  its  cataftrophc;  becaufe  no  work  of  man  was 
evet  perfect ; and  becaufe,  where  imperfections  are  una- 
voidable, a multitude  o£  excellencies  may  be  allowed  to 
cover  one  fault  : but  we  believe  the  mifery  of  an  inno- 
cent perfon  refufting  from  a chain  of  unavoidable  dr* 
cumftancei;  has  never  been  conftdercd  as  a beauty  by 
. minds  unpervrrted  by  a falfe  philofophy.  “ It  muft  be 
• JJlsir.  acknowledged  • that  the  fubjc&s  of  the  ancient  Creek 
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tragedies  were  frequently  founded  on  mere  deftiny  and  tlK 
inevitable  misfortunes.  In  the  courfc  of  the  drama  ma- 
ny  moral  fentiments  occurred  ; but  the  only  inttrudion  _ ^ 
which  the  fable  conveyed  tvaa,  that  reverence  was  due 
to  the  gods,  and  fubimfOon  to  the  decrees  of  fate.  Mo- 
dem tragedy  has  aimed  at  a higher  object,  by  bccom.ng 
more  the  theatre  of  paflion ; pointing  out  to  men  the 
confluences  of  their  own  mifeondud,  ftiowing  the  dire- 
ful effects  which  ambition,  jealonfy,  love,  refentment, 
and  other  fuch  ftrong  emotions,  when  mifguided  or  left 
unreft rained,  produce  upon  human  life.  An  Othello, 
hurried  by  jealoufy  to  murder  his  innocent  wife  ; a Jaf- 
fier  enfnared  by  refentment  and  want  to  engage  in  a 
conspiracy,  and  then  Hung  with  remorfe  and  iuvolvcd 
in  ruin  ; a Siffredi,  through  the  deceit  which  he  employs 
for  publie-fpirited  ends,  bringing  deftrn&ion  0:1  all 
whom  he  loved  : thefe,  and  fuch  as  thefe,  are  the  exam- 
ples which  Trtgedy  now  difplays  to  public  view;  and  by 
means  of  which  it  inculcates  on  men  the  proper  govern- 
ment of  their  patRons.”  v 86 

There  is  indeed  one  lingular  drama,  in  which  deftiny  '"b»w  it  is 
is  employed  in  a manner  very  different  from  that  inJ,rr^J1^ 
which  it  was  tiled  by  the  poets  of  Greece  and  Rome.  ^Jb- 
It  is  Schiller’s  Tragedy  of  the  Robbers,  of  which  “the  inn. 
hero,  endowed  by  nature  (as  the  tranflator  of  the  piece 
obferves)  with  the  moll  generous  feelings,  animated  by 
the  higheft  fenfe  of  honour,  and  fufccptible  of  the  warm- 
eft  affections  of  the  heart,  is  driven  by  the  perfidy  of  a 
brother,  and  the  fuppofed  inhumanity  of  his  father,  into 
a ftate  of  confirmed  mifanthropy  and  defpair.”  He  with* 
es  that  he  **  could  blow  the  tru.r.pct  of  rebellion  through 
all  nature ; that  he  could  extinguifh  with  one  mortal 
blow  the  viperous  race  of  men ; and  that  lie  could  fo 
ftrike  as  to  deftroy  the  germ  of  cxiftence.”  In  thisfitu- 
ation  he  is  hurried  on  to  the  perpetration  of  a ftries  of 
crimes,  which  find  from  their  very  magnitude  and  atro- 
city  a recommendation  to  his  dillempcred  mind.  Sen- 
fiblc  all  the  while  of  his  own  guilt,  and  fuffering  for  that 
guilt  the  fevereft  pings  of  remorfe,  he  yet  believes  him- 
felf  an  in  liniment  of  vengeance  in  the  hand  of  the  Al- 
mighty for  the  punift.ment  of  the  crimes  of  others,  la 
thus  accomplifliing  the  dreadful  dell  in#  which  is  preferi- 
bed  for  him,  he  feds  a fpecies  of  gloomy  fatisfaCtion,  at 
the  fame  time  that  htreonfiders  himfclf  as  doomed  to  the 
performance  of  that  pa  it  in  life  which  is  to  confignJii* 
memory  to  infamy  and  his  foul  to  perdition.  After 
burning  a town,  he  exclaims,  **  O God  of  vengeance! 
am  I to  blame  for  this  ? Art  thou  to  blame,  O Father 
of  Heaven  ! when  the  inftmmcnts  of  thy  wrath,  the  pcf- 
tilencc,  flood,  and  famine  overwhelm  at  once  the  righte- 
ous and  the  guilty  ? Who  can  command  the  flames  to 
flay  their  courfe,  to  deftroy  only  the  noxious  vermin,  and 
fpare  the  fertile  field  ?"  yet  with  the  fame  breath  lie  ac- 
c ufc 5 himfclf  of  extreme  criminality  for  **  prefumptuouf- 
ly  wielding  the  fwoid  of  the  Moll  High !”  He  fre- 
quently laments  in  the  moft  affr&ing  manner  the  lofs  of 
his  innocence,  wifhes  that  “ he  could  return  into  the 
womb  that  bare  him,  that  he  hung  an  infant  at  the 
breaft,  that  he  were  born  a beggar,  the  meaneft  hind,  a 
pcafant  of  the  field.”  He  confident  himfclf  as  the  outeall 
of  Heaven,  and  finally  rejected  by  the  Father  of  metcy; 
yet  he  tells  the  band  of  robbers  whom  he  commanded, 
that  the  “ Almighty  honoured  them  as  agents  in  his 
hands  to  execute  ins  wondcroua  purpofrs;  employed  them 
fts  his  angels  to  execute  his  ftern  decrees, and  pour  the  vials 
Cel  «f 
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Of  the  of  him  wrath;”  and  in  a wry  Mona  prayer, he  fuppofes 
Ipoptt  xnd,t,„  .>  ,!„.  Gud  who  rulcth  over  all  liad  JtcruA  that  he 
l,,m±-  d,01Jd  become  the  chief  of  thele  foul  murdercni.” 

• “ It  will  be  allowed,  fay»  the  tranflator,  that  the 

imagination  conld  not  have  conceived  a fpe&acle  more 
deeply  interefting,  more  powerfully  affecting  to  the  mind 
of  nun,  than  that  of  a human  being  thus  charaaerifi-d 
and  ailing  under  fuch  imprefliont.  The  compaiTionate 
interefl  which  the  mind  feels  in  the  emotion*  or  lufFrrings 
of  the  guilty  perfon,  is  not  d'uninUhed  by  the  obfervation, 
that  he  ails  under  an  impreflion  of  inevitable  dclliuy  ; 
on  the  contrary,  there  i»  fomething  in  our  nature  which 
leads  ua  the  more  to  compaffionate  the  inftrument  of 
thole  crimes,  that  we  fee  him  conlidcr  himfelf  as  bound 
to  guilt  by  fetters,  which  he  haa  the  coaftant  wi(h,  but 
not  the  ftrength,  to  break." 

Tliis  is  indeed  true : we  fympathife  with  the  hero 
of  the  Robbers,  not  only  on  account  of  his  exalted  fen- 
timeota  and  his  inflexible  regard  to  the  abftrail  princi- 
ples uf  honour  and  jufticc,  but  much  more  for  that  dii- 
order  of  intelleil  which  makes  him/u/pc/r  “ his  deftmy 
fixed  and  unalterable,’*  at  the  very  time  that  he  is  torn 
with  remorfc  for  the  perpetration  of  thofc  crimes  by 
which  he  believed  it  to  be  fulfilling.  Deftiny,  however, 
is  not  in  this  tragedy  exhibited  as  real,  but  merely  as 
the  phantom  of  a dirtcmpered  though  noble  mind.  Had 
the  poet  reprdented  his  hero  aa  in  faB  dtcrrrd  l>]  6W, 
or  4o* nd  (■j  ftir,  to  lieail  a band  of  foul  murderers,  and 
to  commit  a feriea  uf  the  moil  atrocious  crimes;  though 
our  piry  for  him  might  not  have  been  leflened,  the  im- 
prclfiona  of  the  whole  piece  on  the  mind  could  liavc 
been  only  thofc  of  honor  and  difguft  at  what  would 
have  appeared  to  ua  the  unequal  ways  of  providence. 

■ r . t n .11 ’ ..  .1.11, 1.^  IwAnnos 


TRY.  Parc  II. 

rally  with  what  are  known  to  be  true  j hi {Lory  may  be  Of  the 
fupplied,  but  muft  not  be  ountradi&ed.  Further,  the  *°* 

fubjed  choftn  muft  be  diftant  in  time,  or  at  lcaft  in  piacr ; f 

for  the  familiarity  of  recent  perfon*  and  event*  ought  to  — " 
be  avoided.  Familiarity  ought  more  efpecially  to  be 
avoided  in  an  epic  poem,  the  peculiar  character  of  which 
is  dignity  and  elevation  : modem  manner*  make  but  a 
poor  figure  in  fuch  a poem.  Their  familiarity  unquali- 
fies them  for  a lofty  fubjed.  The  dignity  of  them  will 
be  better  undcrltood  in  future  ages,  when  they  are  no 
longer  familiar. 

AfteT  Voltaire,  no  writer,  it  is  probable,  will  think 
of  rearing  an  epic  poem  upon  a recent  event  in  the 
hifloryof  his  own  country.  But  an  event  of  that  kind 
is  perhaps  not  altogether  unqualified  for  tragedy  : it 
was  admitted  in  Greece}  and  Shakefpearc  lias  employed 
it  fucccfsfuUy  in  fcveral  of  hi*  pieces.  One  advantage 
it  pofiefies  above  fidion,  that  of  more  readily  engaging 
our  belief,  which  tends  above  any  other  particular  to 
raife  our  fympathy.  The  fcene  of  comedy  is  generally 
laid  at  liome : familiarity  is  no  objediou ; and  wc  are 
peculiarly  fcnfible  of  the  ridicule  of  our  own  manners.  gj 

After  a proper  fubjed  is  chofcn,  the  dividing  it  into  How  a 
parts  requires  fome  art.  The  condufion  of  a book  inV‘*K?|J[ 
an  epic  poem,  or  of  an  act  in  a play,  cannot  be  altoge-jj^^ 
ther  arbitrary  ; nor  be  intended  for  fo  flight  a purpofe  to  »«fb;  ini 
as  to  make  the  part*  of  equal  length.  The  fuppokd^*0* 
pa ufc  at  the  end  of  every  book,  and  the  real  paufe  at 
the  cud  of  every  aft,  ought  always  to  coincide  with  fomc 
paufe  in  the  a£lion.  hi  this  reiped*  a dramatic  or  epic  tJ*m. 
poem  ought  to  refemble  a fentence  or  period  in  language,  Crkieif—u 
divided  iuto  members  that  arc  diftinguifhed  from  cach*^  **• 
other  by  proper  paufe* ; or  it  ought  to  refemble  a piece 


The  Tragedy  of  the  Robbers  is  a linking  inftance  of  of  mufic,  having  a full  clofe  at  the  end,  preceded  by  ixn- 
e juftnefs  of  l>r  Blair’s  criticifin,  in  oppofition  to  that  porfcS  dot*  that  contribute  to  the  melody.  The  di- 
• U.  I L>nl  Karnes.  His  lordibip  holds  that  it  it  e dermal  vifion  of  every  play  into  fine  ads  has  no  other  found* 
flrsuU  hxvcto  s d J that  ita  principal  fafla  be  borrowed  tion  than  common  practice,  and  the  authority  of  Ho. 

' front  hiilory ; becaufe  a miature  of  knowu  truth  with  race  (o).  It  i»  a divifion  purely  arbitrary;  there  it  ao- 


tion  iq 

truth. 


the  fable  tends  to  delude  us  into  a conviction  of  the  re- 
ality of  the  whole.  The  Dodor  confidera  this  aa  n 
nutter  of  no  great  coilfrquence ; for  “ it  is  proved  by 
experience,  that  a fiftirious  tale,  if  properly  conduded, 
will  melt  the  heart  aa  much  aa  any  real  hiilory  ;”  tlua 
obfervation  is  verified  in  the  Robbers.  It  ia  indeed  a 
very  irregular  drama,  aia!  perhaps  could  not  be  adtd  on 
n Britifh  theatre.  But  although  the  whole  is  known  to 

be  a fidion,  we  believe  there  art  few  effufions  of  human  - „ , .... 

ireniui  which  more  powerfuUy  excite  the  emonons  of  action  relents,  if  it  be  not  aduaUy  fufpended  for  fome 
terror  and  pity.  Truth  is  indeed  congenial  to  the  mind;  time.  This  rule  is  alfo  applicable  to  an  epic  poem  i 
and  when  a fubied  proper  for  tragedy  occurs  in  hiilory  though  in  it  a deviation  from  the  rule  ia  lcf„  remarkable, 
or  tradition,  it  is  perhaps  better  to  adopt  it  than  to  in-  becaufe  it  is  in  the  reader's  power  fohidethe  abfurdity. 
vent  one  which  has  no  fuch  foundation.  But  in  chno-  by  proceeding  inftantly  to  another  book.  The  fi  r A bo.sk 
fmu  a fubied  which  makes  a figure  in  hiilory,  greater  of  Paradde  Loft  end,  without  any  dofe,  perfed  or  ms. 
6 . ; •_  rr — .v 1 — - u.Kr.1-  ia  a kAiftii.  nrrfcct : it  breaks  off  abruptly,  where  Satan,  feated  on 


thing  in  the  nature  of  the  compofition  which  fixes  tliia 
number  rather  than  any  other ; and  it  had  been  mac!) 
better  if  no  fuch  cumber  I uni  been  afeertained.  But, 
finer  it  is  afeertained,  ever)'  act  in  a dramatic  poem 
ought  to  clofc  with  fome  incident  that  makes  a paufe  ia 
the  action ; for  otherwife  there  can  be  no  pretext  for 
interrupting  the  reprefentation.  It  would  be  abfurd  ua 
break  off  in  the  very  heat  of  action } agataft  which  every 
odc  would  exclaim:  the  abfurdity  itill  remains  where  the 


precaution  it  ncccflary  than  where  the  whole  is  a fidtion. 
In  the  latter  cafe,  the  author  is  under  uo  reftraint  other 
than  that  the  charaders  and  incidents  he  juft  copies  of 
nature.  But  where  the  ftory  is  founded  on  truth,  no 
circuraftanccs  muft  be  added,  but  fuch  aa  conned  natu- 


his  throne,  is  prepared  to  harangue  the  convocatcd  haft 
of  the  fallen  angels ; and  the  fecond  book  begins  with 
the  fpeech.  Milton  feems  to  have  copied  the  ^Eneid, 
of  which  the  two  firft  books  arc  divided  much  in  the 

fame 


(d)  Nevt  minor , ruu  fa  quimto  produBior  aBu 

Fabulo,  Di  Arte  Poetica, 

If  you  would  have  your  play  deferve  fucctfa, 

GWc  it  five  ads  complete,  nor  more  nor  left.  Fronds. 


Part.  TI.  POE 

Of  the  fame  manner.  Neither  is  there  any  proper  paufc  at  the 
«adcn(j  Qf  ,^e  book  of  Paradife  Loft,  nr>r  at  the 

v end  of  the  eleventh.  In  the  Iliad  little  attention  is 

gy  given  to  this  rule. 

The  obj-:A  Befidci  tragedy,  dramatic  poetry  comprehends  eo- 
cf  comedy  medy  and  farce.  Thefe  are  fufficiently  diilingui'hcd 
from  tragedy  by  their  general  (pint  and  ilrain.  **  While 
pity  and  terror,  and  tlx'  other  throng  pillion?,  form  the 
province  of  the  tragic  mufc,  the  chief  or  rather  foie  in- 
urnment of  comedy  and  farce  is  ridicule/*  Thefe  two 
fpccics  of  compofition  arc  fo  perpetually  running  into 
each  other,  that  we  fhall  not  treat  of  them  feparately  •» 
fince  what  is  now  known  by  the  name  o (farce  differs  in 
nothing  cffcntial  from  what  was  called  tlie  oU  comedy 
I * WV  among  the  Greeks.  “ Comedy  nropofes  for  its  objedl  ^ 
Lta»rtj.  rCrthcr  the  great  fufferings  nor  the  great  crimes  of  men; 

but  their  foilies  and  (lighter  rices,  thofc  parts  of  their 
character  which  raife  in  beholders  a fenfe  of  impropriety, 
which  expole  them  to  be  cenfured  and  laughed  at  by 
others,  or  which  render  them  troublcfomc  in  civil  fo- 
cicty. 

“ The  fubjefts  of  tragedy  nre  not  limited  to  any  age 
or  country  ; Hut  the  feene  and  fubjcCt  of  comedy  fbouid 
always  be  laid  in  our  own  country,  and  in  our  own  times. 
The  rcafon  is  obvious : thofc  decorums  of  behaviour, 
thofc  IcfFer  diferiminatums  of  chara&cr,  which  afford  fub- 
jeft  for  comedy,  change  with  tlie  differences  of  countries 
and  times ; and  can  never  be  fo  well  underttood  by  fo- 
reigners as  by  natives.  The  comic  poet,  who  aims  at 
corre&ing  improprieties  and  follies  of  behaviour,  Ihould 
• catch  the  manners  living  as  th«y  rife/  It  is  not  his 
bufinefs  to  amufe  us  with  a tale  of  other  times  j but  to 
give  us  piffuM  taken  from  amonjr  ourfelves;  to  fatiriae 
reigning  and  prefent  vices;  to  e xhibit  to  the  age  a faith- 
ful copy  of  itfclf,  with  its  humours,  its  follies,  and  its 
extravagancies. 


and  his  fufpicions,  it  is  impoffible  to  conceive  any  man  Of  the 
in  his  wits  fufpedtinr  another  of  having  more  than  two  Epopee. 

hands.**  

It  appears  from  the  plays  of  Ariftophanes  which  re- 
main, that  the  characters  in  the  old  comedy  of  Athens 
were  almoft  always  overcharged.  They  were  likewife 
direct  and  avowed  (alircs  againft  particular  perfons,  who 
were  brought  upon  the  ftage  by  name.  “ The  ridicule 
employed  in  them  is  extravagant,  tlie  wit  for  the  moil 
part  buffouniffi  and  farcical,  the  raillery  biting  and  cruel, 
and  the  obfeenity  that  reigns  in  them  is  grofs  and  intole- 
rable. They  fecra  to  have  been  compofod  merely  for  the 
mob/*  Yet  of  tbefe  abominable  drama's,  an  excellent 
critic  # has  affirmed,  with  too  much  truth,  that  what  is  • j-fwA 
now  called  farce  is  nothing  more  than  the  ffiadow.  The 
characters  in  genuine  comedy  are  not  thofc  of  particular 
and  known  perfons,  but  the  general  characters  of  the 
age  and  nation ; which  it  requires  no  fmall  (kill  to  diftin- 
pd(h  clearly  and  naturally  from  each  other.  In  attempt- 
ing this,  poets  arc  too  apt  to  contrail  characters  and  in- 
troduce them  always  in  pairs;  which  gives  an  affected  air 
to  the  whole  piece.  The  perfection  of  art  is  to  conceal 
art.  “ A mafterly  writer  will  give  m his  character*  dif- 
tinguifficd  rather  by  fuch  (hades  of  diverfity  as  arc  com- 
monly found  in  fociety,  than  marked  with  fuch  ft  rung 
apportions  as  ace  rarely  brought  into  actual  contrail  in 
any  of  the  tircumftances  of  real  life/* 

'Hie  ftyle  of  comedy  ought  to  be  pure,  elegant.  The  (tyfe 
and  lively,  very  fddom  rifmg  higher  than  the  ordmary  °f  comedy, 
tone  of  polite  conversation  ; and  upon  no  occafion  de- 
scending into  vulgar,  mean,  and  grof*  expreffions ; and 
fn  one  word,  aaion  and  character  being  the  funda- 
mental parts  of  every  epic  and  dramatic  compofition, 
the  fentiroents  and  tone  of  language  ought  to  be  fubfer- 
rient  to  thefe,  (o  as  to  appear  natural  and  proper  for 
tlie  occalion. 


tww  kinds.  Qf  cbaraSer , and  comedy  of  mtrigue.  'lire  former  is  the 
more  valuable  fpecies  ; bccaufe  it  is  the  bufinefs  of  co- 
medy to  exhibit  the  prevailing  manners  which  mark  the 
chara&er  of  the  age  m which  the  fcenc  is  laid:  yet  there 
fhouki  be  always  as  much  intrigue  as  to  give  us  fomc- 
thing  to  wifh  and  fomething  to  fear.  The  incidents 
fhoidd  lb  fucceed  one  another,  as  to  produce  (Inking 
jituations,  and  to  fix  our  attention;  while  they  afford  at 
the  fame  time  a proper  field  for  the  exhibition  of  charac- 
ter. The  a&km  in  comedy,  though  it  demands  tlie 
poet's  care  in  order  to  render  it  animated  and  natural, 
is  a left  (igntficant  and  important  part  of  the  performance 
than  the  action  in  tragedy:  as  in  comedy  it  is  what  men 
fay,  and  hmv  they  behave,  that  draws  our  attention,  ra- 
ther than  what  they  perform  01*  what  they  fuffer. 
The^om-  **  1°  ^e  management  of  characteis,  one  of  the  mod 
ruon  faults  common  faults  of  comic  writers  is  tlie  carrying  of  them 
if  cumcdy.  too  far  beyond  life.  Wherever  ridicule  is  concerned,  it 
is  indeed  extremely  difficult  to  hit  the  precife  point 
where  true  wit  ends  and  buffoonery  begins.  When  the 
mifer  in  Plautus,  fearching  the  perfon  whom  he  Juipettf 
of  haring  llolcn  his  caikct,  after  examining  firft  hit  right 
hand  and  then  his  left,  cries  out,  aflewde  etiam  tertiam — 
• (how  me  your  third  hand,’  there  is  no  one  but  mull  he 
fcnfiblc  of  the  extravagance.  Certain  degrees  of  exag- 
geration are  allowed  to  the  comedian,  but  there  are  li- 
mits fet  to  it  by  nature  and  good  tafle  t and  fuppofing 
the  mifer  to  be  ever  fo  much  engrafted  by  Lis  jealoufy 


In  a theatrical  entertainment,  which  employs  both  Machinery 
the  eye  and  the  ear,  it  would  he  a grofs  abfordity  tocan  h*'re. 
introduce  upon  the  ftage  fuperior  beings  in  a riliblc  (hape.  IK^|{lj“* ,a 
There  is  no  place  fur  fuch  objc&ion  in  an  epic  form  ; not  * 

and  Botkau,  with  many  other  critics,  declares  (trong- 
ly  for  that  fort  of  machinery  in  an  epic  poem.  But  wa- 
ving authority,  which  is  apt  to  impofe  upon  the  judge- 
ment, let  us  draw  what  light  we  can  from  rcafou.  Wc 
may  in  the  firft  place  obferve,  that  this  matter  is  but 
indiftindly  handled  by  critics : the  poetical  privilege  of 
animating  infenfihlr  objeCls  for  enlivening  a description, 
is  very  different  from  what  is  termed  machinery,  where  dei- 
ties, angels, devils,  or  other  fupernatural  powers,  are  intro- 
duced as  real  perfonages,  mixing  m the  action,  and  con- 
tributing to  the  cataftrophe  ; and  yet  thefe  two  things 
are  conftantly  jumbled  together  in  reafoning.  The  form- 
er is  founded  on  a natural  principle : but  nothing  is 
more  unnatural  than  the  latter,  Itseffcdb,  at  thf  fame 
time,  are  deplorable.  Firft,  it  gives  an  air  of  fiftion  to 
the  whole;  end  prevents  that  imprrffion  of  reality  which 
is  rtquifite  to  mtcreft  our  affections,  and  to  move  our 
paffioti  i ; which  of  itfclf  is  fufficicnt  to  explode  machi- 
nery, whatever  entertainment  it  may  afford  to  readers 
of  a fantaftic  taftc  or  irregular  imagination.  And, next,  Hmus 
were  it  poffiblc,  by  dilguiling  the  fiflion,  to  delude  K00^  efledl 
us  into  a notion  of  reality,  an  infupcrable  objection  *n. t,>c 
would  dill  remain,  which  is,  tliat  the  aim  or  Lad  ofhi6h"'F“- 
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rjf  >bt  an  epic  poem  cm  nnrr  be  attained  in  any  perfe&ion 
. I 1>gg  where  machinery  is  introduced ; for  an  evident  rcafon, 
that  virtuous  emotions  cannot  be  raifed  fucccLfutly  but 
by  the  actions  of  thofe  who  are  endued  with  psdfiona 
and  aifc&ions  like  our  own,  that  is,  by  human  actions; 
and  as  for  moral  inti  ruction,  it  is  dear,  that  none  can 
be  drawn  from  beings  who  act  not  upon  the  fame 
principles  with  us.  A fable  in  flop's  maimer  is  no  ob- 
jection to  this  reafoning : his  lions,  bulb,  and  goats, 
are  truly  men  under  difguife;  they  ad  and  feel  in  every 
refpect  as  human  beings ; and  the  moral  we  draw  is 
founded  on  that  fuppclition.  Homer,  it  is  true,  intro- 
du<xs  the  gods  into  his  fable : but  the  religion  of  his 
country  authorifed  that  liberty  ; it  being  an  article  in 
the  Grecian  creed,  that  the  gods  often  interpofc  viiibly 
and  bodily  in  human  affairs.  It  mull  however  be  ob- 
ferved,  that  Homer's  deities  do  no  honour  to  his  poems; 
fictions  that  trangrefs  the  bounds  of  nature,  fcldom 
have  a good  clfvff ; they  may  inflame  the  imagination 
for  a moment,  but  will  not  be  relilhcd  by  any  per  fun  of 
a comd  talle.  They  may  be  of  iorne  ufe  to  the  lower 
rank  of  writers;  but  an  author  of  genius  has  much  finer 
materials,  of  Nature's  production,  for  elevating  his  fub- 
jc£k,  and  making  it  intert  fling. 

One  would  be  apt  to  think,  that  Boilc.ni,  declaring 
for  the  Heathen  dc  ities,  intended  them  only  for  unbel- 
lifliing  the  ditlion:  hut  unluckily  he  bani/hes  angels  and 
devils,  who  undoubtedly  make  a figure  in  poetic  lan- 
guage, equal  to  the  Heathen  deities.  Boileau,  there- 
fore, by  pleading  for  the  latter  in  oppofition  to  the  form- 
er, certainly  meant,  if  he  had  any  diilinCt  meaning,  that 
the  Heathen  deities  may  be  introduced  as  actors.  And, 
in  fact,  lie  himfetf  is  guilty  of  that  glaring  abfurdity, 
where  it  is  not  fo  paid  unable  as  in  an  epic  poem: 
Jn  his  ode  upon  the  taking  of  Namur,  he  demands 
with  a moll  (erious  countenance,  whether  the  walla 
were  built  by  Apollo  or  Neptune  : and  in  relating  the 
paflage  of  the  Rhine,  anno  1672,  he  deferibes  the  god 
of  that  river  as  fighting  with  all  his  might  to  oppofc 
the  French  monarch;  which  is  confounding  fiftion  with 
reality  at  a ff  range  rate.  The  French  writers  in  ge- 
neral run  into  this  error:  wonderful  the  eft'ert  of  cuf- 
tom,  entirely  to  hide  fiorn  them  how  ridiculous  fuch 
firtion*  arc. 

That  this  is  a capital  error  in  Cittrufalmmt  LUxrataf 
Taflo’s  great efl  admirers  muft  acknowledge:  a fituatioo 
can  never  be  intricate,  nor  the  reader  ever  in  pain  about 
the  cataftrophe,  fo  long  as  there  is  an  angel,  dev],  or 
xr.agician,  to  lend  a helping  hand.  Voltaire,  in  his  effay 
Upon  epic  poetry,  talking  of  the  Pharjalut  obferves 
jwdicioufly,  “ That  the  proximity  of  time,  the  noto- 
riety of  events,  the  cliarattcr  of  the  age,  enlightened 
and  political,  joined  with  the  fohdity  of  Lucan's  fubjeCt, 
deprived  him  of  poetical  firtion.”  Is  it  not  amazing, 
that  a critic  who  reafons  fo  juftly  with  refpert  to  others, 
can  be  fo  blind  with  refpeft  to  liimfclf?  Voltaire,  not 
ftitisfied  to  enrich  his  language  with  images  drawn  from 
invtfiblc  and  fuperior  beings,  introduces  them  into  the 
action : in  the  fixth  canto  of  the  ilenrLat.  St  Louis 
appears  in  perfon,  and  terrifies  the  foldicrs ; in  the  Se- 
venth canto,  St  Louis  fends  the  god  of  Sleep  to  Henry* 
and,  in  the  tenth,  the  demons  of  Dilcord,  Kanaticifm, 
War,  &c.  JI:il  An  male  in  a Jingle  combat  with  Tuicnne, 
and  are  driven  away  by  a good  angel  brandiJhing  the 
/word  of  Cod.  To  blend  fuch  fictitious  perfonages 


TRY. 

in  the  fame  aftion  with  mortals,  makes  a bad  figure  4 rf* 

at  any  rate ; and  is  intolerable  in  a hiltory  fo  recent 

as  that  of  Henry  IV.  But  perfection  is  not  the  lot  of  ^ 

man. 

But  perhaps  the  moft  fuccefsful  weapon  that  can  be 
employed  upon  this  fubjetl  is  ridicule.  Addifoo  has 
applied  tliis  in  an  elegant  manner:  c<  Whereas  the 
tune  of  a general  peace  is,  in  all  appearance,  drawing 
near;  being  informed  that  there  are  feverai  ingenious 
perfons  who  intend  to  fliow  their  talents  on  fo  hippy 
au  occafion,  and  being  willing,  as  much  os  in  me  lies, 
to  prevent  that  effufion  of  nonienfe  which  we  have  g «od 
caufe  to  apprehend ; I do  hereby  Until y require  every 
perfon  who  (hall  write  on  this  fubjeCt,  to  remember 
that  he  is  a Chriftian,  and  not  to  iacrificc  his  cate- 
chiftn  to  liis  poetry.  In  order  to  it,  I do  expect  of 
him,  in  the  firlt  place,  to  make  his  own  poem,  with- 
out depending  upon  Phoebus  for  any  part  of  it,  or  call- 
iog  out  for  aid  upon  any  of  the  Mafia  by  name,  i do 
likewilc  pofitivcly  forbid  the  feuding  of  Mercury  with 
any  particular  mcffiigc  or  d!.  patch  relating  to  the  peace; 
and  (hall  by  no  means  fuller  Minerva  to  take  upon  her 
the  ftupc  of  any  plenipotentiary  concerned  in  this  great 
w ork.  I do  fuithcr  declare,  that  I lhall  not  allow  the 
Delimits  to  have  had  a hand  in  the  death*,  of  the 
kveral  thou  lands  who  have  been  Haiti  in  the  late  war ; 
being  of  opinion  that  all  fuch  deaths  may  be  well  ac- 
counted for  by  the  Chrifttan  fyftcm  of  powder  and  ball. 

I do  therefore  ftncUy  forbid  the  Fates  to  cut  the  thread 
of  man’s  life  upon  any  pretence  whatJbever,  unlefs  it 
be  for  the  fake  of  rhyme.  And  whereas  I have  good 
rcafon  to  fear,  that  Neptune  will  have  a great  deal  of 
btifiucfs  on  his  hands  in  feverai  poems  which  we  may 
now  fuppofc  arc  upon  the  anvil,  I do  alfo  prohibit  his 
appearance,  unlefs  it  be  done  in  metaphor,  furulc,  or 
any  very  Jhort  allulion ; and  that  even  here  he  may  not 
be  permitted  to  enter,  but  with  great  caution  and  cir- 
cuinfpc&ion.  I defire  that  the  fame  rule  may  be  ex- 
tended to  liis  whole  fraternity  of  Heatlien  gods ; it  be- 
ing my  defign  to  condemn  every  poem  to  the  flames 
in  which  Jupiter  thunders,  or  cxercifes  any  other  art 
of  authority  which  does  not  belong  to  him.  In  lburr, 

I expett  that  no  Pagan  agent  (hall  be  introduced,  or 
any  (art  related  which  a man  cannot  give  credit  to  with 
a good  conlcience.  Provided  always,  that  no  tiring  htie- 
in  contained  lhall  extend,  or  be  conllrued  to  exteud, 
to  feverai  of  the  female  poets  in  tliis  nation,  who  lhall 
ill'll  be  left  in  full  poJTeJfion  of  their  gods  and  goddefles, 
in  the  fiunc  manner  as  ll  this  paper  lud  never  been  whi- 
ten.” n'  523. 

The  marvellous  is  indeed  fo  much  promoted  by  ma- 
chinery, that  it  is  not  wonderful  to  find  it  embraced  by 
the  bulk  of  writers,  and  perhaps  oi  readers.  If  in- 
dulged at  all,  it  is  genu  all)  indulged  to  cxccfs.  Ho- 
mer introduceih  his  deities  with  no  greater  ceremony 
than  his  mortals;  and  Virgil  has  Hill  lefs  moderation; 
a pilot  (pent  with  watching  canuot  fall  ailccp  and  drop 
into  the  fca  by  natural  means  : owe  bed  cannot  receive 
the  two  lovers  iLneas  and  Lfido,  without  the  immediate 
interpolition  of  fuperior  powers.  The  ridiculous  in  tuch 
fictions  mull  appear  even  through  the  thickeft  veil  of 
gravity  and  fokmnity.  ■ 

Angels  and  devils  ferve  equally  with  Heathen  deities 
as  materials  for  figurative  language  ; perhaps  belter 
among  Chiillians,  bccauic  we  believe  in  them*  and  not 
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m Heathen  derti'es.  But  every  one  i*  fcnfible,  as  well 
ab  Builcau,  that  the  invilibte  powers  in  our  creed  make 
a much  worfe  figure  as  atftors  in  a modem  poem  than  the 
invifiblc  power*  in  the  Heathen  creed  did  in  ancient 
poems ; the  caufe  of  which  is  not  far  to  fcck,  The 
Heathen  deities,  in  the  opinion  of  their  votaries,  were 
beings  elevated  one  ftep  only  above  mankind,  fubjeft  to 
the  fame  paffions,  and  dirc&ed  by  the  fame  motives  j 
therefore  not  altogether  improper  to  mix  with  men  in 
an  important  action.  In  our  creed,  fuperior  beings 
are  placed  at  fuch  a mighty  diflance  from  us,  and  are  of 
a nature  fo  different,  that  with  no  propriety  can  we  ap- 
pear withpthem  upon  the  fame  ftage : man,  n creature 
much  inferior,  lours  all  dignity  in  the  comparifon. 

There  can  be  no  doubt  that  an  hiftorical  poem  admits 
the  cmbclliftiment  of  allegory  as  well  as  of  metaphor, 
fimile,  or  other  figure.  Moral  truth,  in  particular,  is 
finely  ilUftratrd  in  the  allegorical  manner : if  amides  the 
fancy  to  find  abftra&  terms,  by  a fort  of  magic,  meta- 
morphofed  into  a&ivc  beings ; and  it  is  delightful  to 
trace  a general  propofition  in  a pictured  event.  But 
allegorical  beings  (hould  be  confined  within  their  own 
fphere,  and  never  be  admitted  to  mix  in  the  principal 
a&ion,  nor  to  co-opcrate  in  retarding  or  advancing  the 
cataftrophc ; which  would  have  a tlill  worfe  effect  than 
invisible  powers : for  the  impreflion  of  real  cxiitcncc, 
eflential  to  an  epic  poem,  is  inconfiftcnt  with  that  figu- 
rative exigence  which  is  effentia]  to  an  allegory ; and 
therefore  no  method  can  more  rffe&ually  prevent  the 
impreflion  of  reality  than  the  introduction  of  allegorical 
beings  co-opcrating  with  tbofe  whom  we  conceive  to 
be  really  cxifting.  The  lovc-epifodc  in  the  Hcnriade 
(canto  9.),  infufferabk  by  the  difeordant  mixture  of  al- 
lcgory  with  real  lifir,  is  copied  from  that  of  Rinaldo  and 
Armida  in  the  Gierufaltmmt  Liltraia,  which  hath  no  merit 
to  intitlc  it  to  be  copied.  An  allegorical  objefi,  fuch 
as  Fame  in  the  iEncid,  and  the  Temple  of  Love  in  the 
Henriade,  may  find  place  in  a description : but  to  in* 
troduce  Difcord  as  a real  perfonage,  imploring  the  af- 
fi  fiance  of  Love  as  another  real  perfonage,  to  enervate 
the  courage  of  the  hero,  is  making  thefe  figurative  beings 
a£k  beyond  their  fphere,  and  creating  a llrange  jumble 
of  truth  and  fiction.  The  allegory  of  Sin  and  Death 
in  the  Paradifc  Loft  is  poflibly  not  generally  relifhed, 
though  it  is  not  entirely  of  the  fame  nature  with  what 
we  have  been  condemning  j in  a work  comprehending 
the  atchicvements  of  fuperior  beings  there  is  more  jroom 
for  fancy  than  where  it  is  confined  to  human  afttor.s. 

What  is  the  true  notion  of  an  epifode  ? or  how  is  it 
to  be  di(lingui(hcd  from  the  principal  aAion  ? Every 
incident  that  promotes  or  retards  die  cataftrophc  muft 
be  part  of  the  principal  action.  This  clears  the  nature 
of  an  epifode ; which  may  be  defined,  44  An  incident 
connected  with  the  principal  action,  but  contributing 
neither  to  advance  nor  retard  it.”  The  defoent  of 
iEncas  into  helT  does  not  advance  nor  retard  the  cata- 
ftrophc, and  therefore  is  an  epifode.  The  flory  of  Nifu* 
and  Euryalus,  producing  an  alteration  in  the  affairs  of 
the  contending  parties,  is  a part  of  the  principal  action. 
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The  family-fee  tie  in  the  fixth  bock  of  the  Iliad  is  of  the  Of  the 
fame  nature  ; for  by  Hector's  retiring  from  the  field  of  Ep°Pe&*  ^ 
battle  to  vifit  his  wife,  the  Grecians  had  opportunity  ’ 
to  breathe,  and  even  to  turn  upon  the  Trojans.  Th«; 
unavoidable  effect  of  an  epifode  according  to  this  defi- 
nition muft  be,  to  break  the  unity  of  a&ioa  ; and  there- 
fore it  ought  never  to  be  indulged  unlcf*  to  unbend  the  97 
mind  after  the  fatigue  of  a long  narration.  An  epifode,  What  cojn- 
when  fuch  is  its  purpofe,  requires  the  following  condi- a 
tions:  it  ought  to  be  well  connected  with  the  principal 
action  ; it  ought  to  be  lively  and  intending ; it  ought  C* 
to  be  ftiort ; and  a time  ought  to  be  chofen  when  the 
principal  action  relents  (1). 

In  the  following  beautiful  epifode,  which  elofes  the 
fccond  book  of  Fingal,  all  thefe  conditions  arc  united. 

44  Comal  was  a fon  of  Albion  ; the  chief  of  an  hun- 
dred hills.  His  deer  drunk  of  a thoufand  ft  reams ; and 
a thoufand  rocks  replied  to  the  voice  of  his  dogs.  Hi# 
face  was  the  mildneft  of  youth  j but  his  hand  th£  death 
of  heroes.  One  was  his  love,  and  fair  was  (he ! the 
daughter  of  mighty  Conloch.  She  appeared  like  a fun- 
beam  among  women,  and  her  hair  was  like  the  wing  of 
the  raven.  Her  fold  was  fixed  on  Comal,  and  (he  was 
his  companion  in  the  chacc.  Often  met  their  eyes  of 
love,  and  happy  were  their  words  in  fecret.  But 
Gormal  loved  the  maid,  the  chief  of  gloomy  Ardven. 

He  watched  her  lone  fteps  on  the  heath,  the  foe  of  un- 
happy Comal. 

41  One  day,  tired  of  the  chacc,  when  the-mift  had 
concealed  their  friends  Comal  and  the  daughter  of 
Conloch  met  in  the  cave  of  Ronan.  It  was  tlic  wonted 
haunt  of  Comal.  Its  tides  were  hung  with  his  arms  ; a 
hundred  (hiclds  of  thongs  were  there,  a hundred  helms 
of  founding  fieri.  Reft  here,  Paid  he,  my  love  Galvina, 
thou  light  of  the  cave  of  Ronan.:  a deer  appears  on 
Mora's  brow  ; I go,  but  foon  will  return.  1 fear,  fasd 
(he,  dark  Gormal  my  foe  I will  reft  here  j but  foou 
return,  my  love. 

44  He  went  to  the  deer  of  Mora.  The  daughter  of 
Conloch,  to  try  his  love,  clothed  her  white  fide  with 
his  armour,  and  fir  ode  from  the  cave  of  Ronan.  Think- 
ing her  his  five,  his  heart  bent  lugh,  and  his  colour 
changed.  I le  drew  the  bow' : the  arrow  flew  : Galvina 
fell  in  blood.  He  ran  to  tlx  cave  with  hafty  fteps,  and 
called  the  daughter  of  Conloch.  Where  art  thou,  my 

love  i but  no  anfwer. Hr  marked,  at  length,  her 

heaving  heart  beating  againft  the  mortal  arrow.  () 

Conloch V daughter,  is  it  thou  1— he  funk  upon  luv 
bread. 

44  The  hunters  (bund  the  haplefs  pair.  Many  and 
filent  were  his  llcps  round  the  dark  dwellings  of  his 
love.  The  fleet  of  the  ocean  came  : he  fought,  and  the 
ftrangers  fell : he  fearcbcd  for  death  over  the  field  ; but 
who  could  kill  the  inigltty  Comal  ? Throwing  away  hit 
fliicld,  an  arrow*  found  his  manly  breaft.  He  (Jeeps  with 
his  Galvina  : their  green  tombs  are  feen  by  the  mariner 
when  he  bounds  on  the  waves  of  the  north.” 

Next,  upon  the  peculiarities  of  a dramatic  poem.  And 

the 


(e)  Homer's  dcfcriptioti  of  the  fliicld  of  Achilles  is  properly  introduced  at  a time  when  the  a&ion  relents,  and: 
the  reader  can  bear  an  interruption.  EuP  the  author  of  TclemacLuS  ddcribw  the  fliicld  of  that  young  hero  i*T 
the  heat  of  battle  ; a very  improper  time  for  an  interruption. 
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Of  th«  rfhe  firft  we  lhall  mention  is  a double  plot : one  of  which 
Drama.  muft  referable  an  cpifode  in  an  epic  poem  ; for  it  would 
g dtftrad  the  fpcctator,  mftcad  of  entertaining  him,  if  he 
Double  plot  were  forced  to  attend  at  the  fame  time*  to  two  capital 
»*i  a drama  plots  equally  intcrefting.  And  even  fuppofing  it  an 
fuic°fcfid.  au  cpifode,  it  feldoin  hath  a good  effed 

u,ct  in  tragedy,  of  which  fiinplicity  is  a chief  property  ; for 
an  iutcrdling  lubjed  that  engages  our  affedions,  occu- 
pies our  whole  attention,  and  leaves  no  room  for  any  fc- 
paratc  concern.  Variety  is  more  tolerable  in  comedy  $ 
which  pretends  only  to  amufe,  without  totally  occupy- 
ing the  mind.  But  even  there,  to  make  a double  plot 
agreeable,  is  no  flight  effort  of  art : the  under-plot 
ought  not  to  vary  greatly  in  its  tone  from  the  principal ; 
for  difeordant  emotions  arc  unpkafant  when  jumbled 
together  j which,  by  the  way,  is  an  infupcrablc  ob- 
jedion  to  tragi-comedy.  Upon  that  account  the  Pro- 
vok’d Hulband  deferves  cenfurr ; all  the  feenes  that 
bring  the  family  of  the  Wrongheads  into  adion,  being 
ludicrous  and  farcical,  are  m a very  different  tone  front 
the  principal  fccnes,  difplaying  fcvcrc  and  bitter  expo- 
rt ubuiotts  between  Lord  Town  Icy  and  his  lady,  The 
fame  objedion  touches  not  the  double  plot  of  the  Carc- 
kfs  Hutband  ; the  different  fobjeds  being  fwrctly  con- 
reded,  and  having  only  fo  much  variety  as  to  rcfcmblc 
fhadet  of  colours  harmonioufly  mixed.  But  this  is  not 
all.  The  undcr-plot  ought  to  be  connedcd  with  that 
which  is  principal,  fo  much  at  lead  as  to  employ  the 
fame  perfons : the  under- plot  ought  to  occupy  the  in- 
tervals or  panfes  of  the  principal  action  ; and  both  ought 
to  be  concluded  together.  This  is  the  cafe  of  the 
Merry  Wives  of  Windfor. 

Violent  sc-  Violent  action  ought  never  to  be  rcprcfcntcd  on  the 
tion  ought  ftage.  While  the  dialogue  goes  on,  a thoufand  parti- 
rt prefect-  cu^aT*  concur  l<>  delude  us  into  an  hnpreffion  of  reality  ; 
e«J.  genuine  fcntimcnts,  paffionate  language,  and  perfuafive 

gefturc : the  fpedator,  once  engaged,  is  willing  to  be 
deceived,  lofcs  fight  of  himfdf,  and  without  (cm  pic 
enjoys  the  fpedacle  as  a reality.  From  this  abfent 
Hate  he  is  rutifed  by  violent  adion  ; be  wakes  as  from 
a plcafing  dream  ; and,  gathering  his  fenfes  about  him, 
finds  all  to  be  a fiction.  Horace  delivers  the  fame  rule  ; 
and  founds  it  upon  the  fame  reafon : 


Ne  ptieros  coram  populo  Medea  trucidct ; 

Aut  Humana  palam  coquat  txta  nefarius  Atreiis ; 
Aut  in  avem  Prognc  vcitatur,  Cadmus  in  anguem.: 
Quodcumque  oftcndis  mi  hi  fic,  inc  red  ulus  odu 

The  French  critics  join  with  Horace  in  excluding  blood 
from  the  ftage  j but  overlooking  the  molt  fubftantial 
objection,  they  urge  only  that  it  is  barbarous  and  (hock- 
ing to  a polite  audience.  The  Greeks  had  no  notion 
of  Inch  delicacy,  or  rather  effiminacy  j witnefs  the  mur- 
der of  Clytcmncftra  by  her  fon  Orcftea,  parting  behind 
the  feme,  a^  rcprcfcntcd  by  Sophocles : her  voice  is 
heard  calling  out  for  mercy,  bitter  expoftulations  on  his 
part,  loud  fltridks  upon  her  beiug  ftabbril,  and  then  a 
deep  fiknee.  An  appeal  may  be  made  to  every  perfon 
of  feeling,  whether  this  fcenc  be  not  more  liorrible  than 
if  the  deed  had  been  committed  in  fight  of  the  fpeda- 
turs  upon  a hidden  guff  of  pa  (Lou.  If  Corneille,  in  re- 
prefentmg  the  affair  between  lH orating  and  his  lifter, 
upon  which  the  murder  enfucs  behind  the  fcenc,  had  no 
other  view  but  to  remove  from  rise  fpedator*  a (hocking 
action,  he  was  guilty  of  a capital  mi  Hike  : for  murder 
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in  cold  blood,  which  in  fome  meafure  was  the  cafe  u 0»  iftt 
rcprcfcntcd,  is  more  fhocking  to  a polite  audieuce,  even  ****** 
where  the  conclufivc  flab  is  not  feen,  than  clue  fame  act 
performed  in  their  prefence  by  violent  and  unpremedita- 
ted partion,  as  fudd truly  repented  of  as  committed.  Ad- 
difon’s  obfervatioo  is  juft  f,  That  no  part  of  this  inci-f 
dent  ought  to  have  been  reprefented,  but  referved  for 
a narrative,  with  every  alleviating  circumihnce  in  fa. 
vour  of  the  hero.  jaj 

A few  words  upon  the  dialogue,  which  ought  to  be  Tbc  prop? 
fb  conduced  as  to  he  a true  reprefentation  of  nature.  cu«.ct  4 
We  talk  not  here  of  the  Comments  nor  of  the  language 
(which  axe  treated  elfewhere)  : but  of  what  properly**1'’ 
belongs  to  dialogue-writing  j where  every  fingle  fpeedi, 
fliort  or  long,  ought  to  arife  from  what  is  (aid  by  the 
former  fpeaker,  and  furnifh  matter  for  what  comes  after 
tiH  the  end  of  die  fccne.  In  this  view,  all  the  fpeecha 
from  firft  to  Lift  reprefent  fo  many  links  of  one  regular 
chain.  No  author,  ancient  or  modern,  puffeffes  the  art 
of  dialogue  equal  to  Shakefpearc.  Drydcn,  in  that  par. 
titular,  may  juftly  be  placed  as  his  opposite.  He  fre- 
quently intioduccs  three  or  (bur  perfons  {peaking  upon 
the  fame  fubjed,  each  throwing  out  his  own  notion* 
fcparatcly,  without  regarding  what  is  (aid  by  the  red : 
take  for  an  example  die  nril  fcenc  of  Aunmzcbc.  Some- 
times he  makes  a number  dub  in  relating  an  event,  not 
to  a ftranger,  fuppofed  ignorant  of  it,  but  to  one  another, 
for  the  fake  merely  of  fpeaking : of  which  notable  fort 
of  dialogue  we  have  a fpecimcn  in  the  firft  fcenc  of  the 
firft  part  of  the  Conqutft  of  Granada.  In  the  fecund 
part  of  die  fame  tragedy,  fcenc  fccond,  the  King,  Abe- 
namar,  and  Z ulema,  make  their  feparate  obfervations, 
like  fo  many  foliloquies,  upon  the  fluctuating  temper  of 
the  mob  : a dialogue  fo  uncouth  puts  one  in  mind  of  two 
fhepherdt  in  a paltoral  excited  by  a prize  to  pronounce 
verfes  alternately,  each  in  pratfc  of  his  own  miftref*. 

This  manner  of  dkloguc-writing,  befidc  an  unnatural 
air,  lias  another  bad  effed  .*  it  ltays  the  courfc  of  the 
ad  ion,  bccaufc  it  is  not  produdivc  of  any  confequence. 

In  Congreve’s  comedies,  the  action  is  often  fufpended 
to  make  way  for  a play  of  wit. 

No  fault  is  more  common  among  writers  than  to  pro- 
long a fpeech  after  the  impatience  of  die  perfon  to  whom 
it  is  addreffed  ought  to  prompt  him  or  her  to  break  in. 
Confidcr  only  bow  the  impatient  ador  is  to  behave  in 
the  mean  time.  To  exprefs  his  impatience  in  riuknt 
adion  without  interrupting  would  be  unnatural ; and  yet 
to  diffcmble  his  impatience,  by  appearing  cool  where  be 
ought  to  be  highly  inflamed,  would  be  no  lefs  fo. 

Rhyme  being  unnatural  and  difguftful  in  dialogue,  is 
happily  baniihod  from  our  theatre  : the  only  wonder  u 
that  it  ever  found  admittance,  efpccially  among  a people, 
accuftomcd  to  the  more  manly  freedom  of  Shakcijpcsre’s 
dialogue.  By  baniihing  rhyme,  we  have  gained  fo  much 
as  never  once  to  dream  that  there  can  be  any  further 
improvement.  And  yet,  however  fui table  blank  %crfe 
may  be  to  elevated  cliarader*  and  warm  paifions,  rt  mull 
appear  improper  and  affeded  in  the  mouths  of  the  lower 
fort.  Why  then  fhould  it  be  a rule.  That  every  fcenc 
in  tragedy  mull  be  in  blank  verfe?  Shake fpcarr,  with 
great  judgment,  has  followed  a different  rule  ; which  is 
to  intermix  profc  with  vcife,  and  only  to  employ  the  latter 
where  it  is  required  by  the  importance  or  dignity  of  the 
fubjed.  Familiar  thoughts  and  ordinary  facls  ought 
to  be  cxprciTcd  in  plaiu  language ; to  hear,  for  example, 

5 * 
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The  three  a footman  deliver  a Ample  meflage  in  blank  verfe  muft 
IJnmcK  xidiculous  to  every  one  who  is  not  biaffed  by 

’ cuftom.  In  Ihort,  that  variety  of  characters  and  of 
foliations,  which  is  the  life  of  a play,  requires  not 
only  a fuitable  variety  in  the  fentiments,  but  alfu  in 
the  diftion.  • 

§ 3.  7 ‘be  Three  Unities . 

When  we  confyler  the  chain  of  caufes  and  efforts  in 
the  material  world,  independent  of  purpofc,  defigu,  or 
thought,  wc  find  a number  of  incidents  in  fucccflion, 
without  beginning,  middle,  or  end : every  thing  that 
happens  is  both  a caufe  and  an  effect  \ being  the  effect 
of  what  goes  before,  and  the  caufe  of  what  follows  : one 
incident  may  affeft  us  more,  another  lefs ; but  all  of 
them  are  links  in  the  univerfal  chain  : the  mind,  in 
* viewing  thefe  incidents,  cannot  reft  or  fettle  ultimately 

upon  any  one ; but  is  carried  along  in  the  train  with- 
foI  out  any  elofe. 

In  what  the  But  when  the  intcllcftual  world  is  taken  under  view, 
unity  or  in  conjunction  with  the  material,  the  fccnc  is  varied, 
adhon  con-  ^ deliberation,  will,  and  choice  : he  aims 

at  fomc  end  ; glory,  for  example,  or  riches,  or  conqucfl, 
the  procuring  bappinefs  to  individuals,  or  to  his  country 
in  general : he  propofes  means,  and  lays  plans  to  attain 
the  end  prupofed.  Here  are  a number  of  farts  or  inci- 
dents leading  to  the  end  in  view',  the  whole  compofnig 
one  chain  by  the  relation  of  caufe  and  effect.  In  running 
over  a ferics  of  fuch  farts  or  incidents,  we  cannot  reft 
upon  any  one ; beeaufc  they  are  prefented  to  us  as 
means  only,  leading  to  fome  end : but  we  reft  with  fa- 
tisfartion  upon  the  end  or  ultimate  event ; becaufc  there 
the  purpofc  or  aim  of  the  chief  perfon  or  perfon*  is  ac- 
complished. This  indicates  the  beginning,  the  middle, 
• P*et  c l^c  end,  of  vvliat  Aritlotle  calls  an  entire  atiio/i  *. 

’The  ftory  naturally  begins  with  deferfbing  thofe  circum- 
llances  which  move  the  perfon  who  arts  the  principal 
part  to  form  a plan,  in  order  to  compafa  fomc  ddtred 
event  j the  profecution  of  that  plan,  and  the  obltrurtions, 
carry  the  reader  into  the  heat  of  artion  ; the  middle  is 
properly  where  the  artion  is  the  moll  involved;  and  the 
end  is  where  the  event  is  brought  about,  and  the  plan 
accomplished. 

Wc  hare  given  the  foregoing  example  of  a plan 
crowned  with  luccefs,  becaufc  it  affordj  the  clearcft  con- 
ception of  a beginning,  a middle,  and  an  end,  in  which 
confifts  unity  of  artion  ; and  indeed  ftrirtcr  unity  can- 
not be  imagined  than  in  that  cafe.  But  an  action  may 
have  unity,  or  a beginning,  middle,  and  efld,  without 
fo  intimate  a relation  of  parts ; as  where  the  catailrophe 
is  different  from  what  is  intended  or  deli  red,  which 
frequently  happens  in  our  bell  tragedies.  In  the  Alneid, 
the  hero,  after  many  obdrurtions,  makes  his  plan  ef- 
gr  fertuuL  The  Iliad  is  farmed  upon  a different  model ; 

C tiiiu/n.  it  begins  with  the  quarrel  between  Achilles  and  Aga- 
memnon ; goes  on  to  deferibe  the  fevcral  efforts  produced 
bv  that  caufe  ; and  ends  in  a reconciliation.  Here  is 
unity  of  action,  no  doubt,  a beginning,  a middle,  and 
an  end;  but  inferior  to  that  of  the  £ncid,  which  will 
thus  appear.  The  mind  hath  a propenfov  to  go  for- 
ward in  the  chain  of  htftory  ; it  keeps  always  in  view 
*•  the  expefted  event ; and  when  the  incidents  or  under- 
parts are  connerted  by  their  relation  to  the  event,  the 
mind  runs  fwcetly  and  eafily  along  them.  This  plea- 
fare  we  have  in  the  ./Eneid.  It  is  not  altogether  fo 
Vox..  XV.  Part  L 
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pleafant  to  connert,  as  in  the  Iliad,  efforts  by  their  The  three 
common  caufe  ; for  fuch  connertion  forces  the  mind  to  a 

a continual  rctrofpert  : looking  backward  is  like  walk- 
ing backward.  13J 

If  unity  of  artion  be  a capital  beauty  in  fable  imita-Unity  of 
tfve  of  human  affairs,  a plurality  of  unconnected  fables  *^°°  * 
mull  be  a capital  deformity.  For  the  fake  of  variety,^?1?! 
wc  indulge  an  under-plot  that  is  connerted  with  the  T‘ 
principal ; but  two  unconnected  events  are  extremely  un- 
pleafant,  even  where  tlie  fame  artors  are  engaged  in 
both.  Ariofto  is  quite  licentious  in  that  particular : he 
carries  on  at  the  fame  time  a plurality  of  unconnected 
ftories.  His  only  excufc  is,  that  his  plan  is  perfertty 
well  adj idled  to  his  fubjeft  j for  every  thing  in  the 
Orlando  Furiofo  is  wild  and  extravagant. 

Though  to  ftate  farts  in  the  orde  r of  time  is  natural, 
yet  that  order  may  be  varied  for  the  fake  of  eonfpicuoua 
beauties.  If,  for  example,  a noted  ft  or)',  cold  and 
Ample  in  its  firft  movements,  be  made  the  fubjeft  of  an 
epic  poem,  the  reader  may  be  hurried  into  the  heat  of 
aftion ; referring  the  preliminaries  for  a converfation- 
piece,  if  thought  needfary : and  that  method,  at  the 
lame  time,  hath  a peculiar  beauty  from  being  dramatic* 

But  a privilege  that  deviates  from  nature  ought  to  be 
fparingly  indulged ; and  yet  romance-writers  make  no 
difficulty  of  prefentiog  to  the  reader,  without  the  leaft 
preparation,  unknown  perfons  engaged  in  fomc  arduous 
adventure  equally  unknown.  In  Caffanftra,  two  per- 
fonages,  who  afterwards  arc  difeovertd  to  be  the  heroes 
of  the  fable,  Hart  up  completely  armed  upon  the  banks 
of  the  Euphrates,  and  engage  in  a linglc  combat. 

A play  anal  vied  is  a chain  of  connerted  farts,  of  * 
which  each  feene  makes  a link.  Each  fccnc,  accord- 
ingly, ought  to  produce  fome  incident  relative  to  the 
catailrophe  or  ultimate  emit,  by  advancing  or  retard- 
ing it.  A feene  that  produceih  no  incident,  and  for 
that  reafon  may  be  termed  barren,  ought  not  to  be  in- 
dulged, becaufc  it  breaks  the  unity  of  artion  : a barren 
fccnc  can  never  be  intitled  to  a place,  becaufc  the  chain 
is  complete  without  it.  In  the  Old  Bachelor,  the 
3d  feene  of  art  a.  and  all  that  follow  to  the  end  of  that 
art,  are  mere  convcrfation-picces,  productive  of  no  con- 
fequcnec.  The  icth  and  nth  fecnes,  art  3.  Double  „ 
Dealer,  and  the  loth,  I fth,  12th,  13th,  and  14th  fccnc?, 
art  1.  Love  for  Love,  are  of  the  (ame  kind.  Neither 
is  The  Way  of  the  World  entirely  guiltlefs  of  fuch  feene* 

It  will  be  no  juft  ifi  cation  that  they  help  to  dilplay  cha- 
racters; it  were  better,  like  Dryden  in  his  dramatis 
perfon c,  to  deferibe  charafters  beforehand,  which  would 
not  break  die  chain  of  artion.  But  a writer  of  genius 
has  no  occafioit  for  fuch  artifice : he  can  difphv  the 
charafters  of  his  perfonage*  much  more  to  the  life  in 
fentiment  and  artion.  How  iuccefstuliy  it  this  done  by 
bhakefpeare  ! in  whofc  works  there  is  not  to  be  found 
a Angle  barren  feene.  * 

Upon  the  whole,  it  appears,  that  all  the  farts  in  an 
hiftorical  fable  ought  to  have  a mutual  connertion,  by 
their  common  relation  to  the  grand  cwnt  or  cataftrophe. 

And  thii  relation,  in  which  the  unity  sai  artion  coniots, 
is  equally  effentiai  to  epic  and  dranratic  enmpofitions.  , 

How  far  the  unities  of  time  and  of  place  are  effeurial,  whither 
is  a quell  ion  of  greater  intricacy.  Tliefc  unities  were  unity  of 
Itrirtly  obferved  in  the  Greek  and  Roman  theatres ; and*  me  and 
they  arc  inculcated  by  the  French  and  Englifh  critics’ 
as  effentiai  to  every  dramatic  composition.  In  theory  c^cuU*1* 
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TMrtiWf  tfjcfc  unities  are  alio  acknowledged  by  our  beft  poets, 
_ ^ol>lt>»  though  their  practice  fdduffl  correfpoods : they  arc  often 
forced  to  take  liberties,  which  they  pretend  not  to  julli- 
fy,  ag-jinfl  the  pmdicc  of  the  Greeks  Rnd  Romans,  and 
s^unil  the  fo'.emn  decifioa  of  their  own  countrymen. 
But  in  the  courfo  of  this  inquiry  it  wili  be  made  evident, 
that  in  thji  article  we  arc  under  no  nee c flit y to  copy 
the  ancients;  and  that  our  critics  arc  guilty  ot  a miftakc, 
in  admitting  no  greater  latitude  of  place  and  time  than 
wa  admitted  in  Greece  and  Rome. 

Indeed  the  unities  of  place  and  time  are  not,  by  the 
moll  rigid  critics,  required  in  a narrative  poem.  In 
ft*ch  compofitio*,  if  it  pretend  to  copy  nature,  thefe 
unities  would  he  abfurd ; becaitfe  real  events  are  feldoru 
confined  within  narrow  limits  either  of  place  or  of  time  : 
and  vet  we  can  follow  biftory,  or  an  hiflorical  fable, 
through  all  it9  changes,  with  the  greateft  facility  : we 
never  once  think  of  mcafuring  the  real  time  by  what  is 
taken  in  reading;  nor  of  forming  any  connexion  between 
the  place  of  action  and  that  which  vre  occupy. 

We  arc  aware,  that  the  drama  differs  fo  far  from  the 
epic  as  to  admit  different  rule*.  It  will  be  obferved, 
M That  an  hiitorical  fable,  intended  for  reading  folcly, 
is  under  no  limitation  of  time  or  of  place  more  than  a 
genuine  hiftory  ; but  that  a dramatic  compofitioo  cannot 
be  accurately  represented  unlefs  it  be  limited,  as  its  re- 
presentation  is,  to  one  place  and  to  a few  hour* ; and 
therefore  that  no  foblc  can  be  admitted  but  w hat  lias  thefe 
properties,  Sevaufc.it  would  be  abfurd  to  compofc  a piece 
for  reprehmlatton  that  cannot  be  juftly  rcprcfcnUtL** 
This  argument  has  at  hall  a plaufible  appearance  ; and 
yet  one  is  apt  to  fufped  fome  fallacy,  confideiing  that 
no  ciitic,  however  urid,  has  ventured  to  confine  the 
unities  of  place  and  of  time  within  fo  narrow  bounds. 

A view  of  the  Grecian  drama,  compared  with  our 
own,  may  perhaps  relieve  us  from  this  dikinma  : if  they 
lie  differently  conftru&ed,  as  fhallbc  made  evident,  it  is 
polublc  that  the  foregoing  rcafoning  may  not  be  equally 
104  applicable  to  both. 

They  AU  authors  agree,  that  tragedy  in  Greece  was  dcri- 

• ffeifiai  10  ved  from  the  hymns  in  praife  of  Bacchus,  which  were 
the  Gree!  fung  fi,  parts  by  a chorus.  Thefpis,  to  relieve  the  fing- 
dranu,  but  ^ anJ  for  the  fake  of  variety,  introduced  one  ait  or, 
wliofe  province  it  was  to  explain  liiAoricmfly  the  fubjedt 
of  the  fo«;g,  and  who  occaikmally  reprefented  one  or 
other  prrfonage.  Efchylua,  introducing  a fecond  ador, 
formed  the  dialogue  ; by  which  the  performance  bc- 
came  dramatic;  and  the  ador*  were  multiplied  wlien 
the  fubjed  reprefented  made  it  ncccflary.  But  ilill  the 
chorus,  Which  gave  a beginning  to  tragedy;  was  ornli- 
dm*d  as  an  efltntiaJ  part.  The  firfl  Irene,  generally, 
unfolds  the  preliminary  ctrcuroiUnces  tiiat  lend  to  the 
grand  event ; and  this  feme  is  by  Ariftotlc  termed  the 
prolog-te.  In  the  fccond  feene,  where  the  action  pro. 
perly  begins,  the  chorus  is  introduced,  which,  as  origs. 
Bally,  continues  upon  the  ffagr  during  the  whole  per- 
formance : the  chorus  frequently  makes  one  in  the  dia- 
logue ; and  when  the  dialogue  happens  to  be  fnfpendrd, 
the  chorus,  during  the  interval,  is  employed  in  Tinging. 
Sophocles  adheres  to  this  plan  religion!])'.  Euripides  w 
nol  altogether  fo  curred.  In  fome  of  lus  pieces  it  be- 
comes ncctflary  to  remove  the  chorus  for  a little  time  t 
but  when  that  unufual  flep  is  rilked,  matters  are  fo  or- 
dered as  not  to  interrupt  the  reprefentation : the  chorus 
sever  leave  the  ftage  of  thor  ova  accord,  but  at  the 
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command  of  fome  principal  perfonage,  who  conflantly  Thtthr,, 
waits  tlurir  return.  * Uftiri®, 

Thus  i he  Grecian  drama  is  a continued  reprefentation 
without  any  interruption  ; a rircuinftance  that  merits 
attention,  A continued  reprefentation  without  a paufe 
afford*  not  opportunity  to  vary  the  place  of  afciioo,  nor 
to  prolong  the  time  of  the  allion  beyond  that  of  the  re- 
prelentation.  To  a reprefentation  fo  confined  in  p’acc 
and  time,  the  foregoing  rcafoning  is  ftrittly  applicable ; 
a real  or  feigned  action,  that  is  brought  to  a condutkxi 
after  confidcrablc  intervals  of  time  aad  frequent  changes 
of  place,  cannot  accurately  be  copied  in  a veprefeou- 
tion  that  admits  no  latitude  in  cither.  Hence  it  is,  that 
the  unities  of  place  and  of  time,  were,  or  ought  to  have 
been,  llridly  obferved  in  the  Greek  tragedies;  wh!«h  is 
made  ncci  flary  by  the  very  cuaflitution  of  their  drama, 
for  it  is  abfurd  to  compofc  a tragedy  that  cannot  be 
juftly  reprefented. 

Modem  critics,  who  for  our  drama  pretend  to  cfta-Nnt 
blifh  rules  founded  on  Uie  practice  of  the  Greeks,  arc  Punch  u 
guilty  of  an  egregious  blunder.  The  unities  of  place 
and  of  time  were  in  Greece,  as  we  fee,  a matter  of  nc- 
cefiity,  not  of  choice ; and  it  is  eafy  to  ihow,  that  if 
we  fohmil  to  fuch  fetters,  it  mult  be  from  choice,  not 
ncceffity.  Tlu»  will  be  evident  upoB  taking  a view  of 
the  conflitution  of  our  drama,  which  differs  widely  from 
that  of  Greece  ; whttltcr  more  or  lcf*  perfect,  is  a dif- 
ferent point,  to  be  bandied  afterward.  By  dropping 
the  chorus,  opportunity  is  afforded  to  divide  the  repre- 
fentation by  intervals  of  time,  during  which  the  ft  age  is 
evacuated  and  liar  fptdaclc  fuf pended.  This  qualifies 
our  drama  for  fuhjeds  spread  tlirough  a wide  I pace  both 
of  time  and  of  place  j the  time  fuppofed  to  pals  during 
the  fufpenfion  of  the  reprefentation  is  not  mealured  by 
the  time  of  the  fufpenfion ; and  any  place  may  be  fup- 
pofed, as  it  is  not  in  light : by  which  means  many  fulv 
jeds  can  juftly  be  reprefented  in  our  theatres  that  were 
excluded  from  tbofe  of  ancient  Greece.  This  dodrine 
may  be  illuflrated,  by  comparing  a modern  play  to  a ftt 
of  hiitorical  pidurra  | let  ua  fuppofe  them  live  in  num- 
ber, and  the  rrfcmblance  w ill  be  complete  ; each  of  the 
pidunrs  rcfcmbks  an  ad  in  one  of  our  plays:  there  mull 
neceflarily  Ik*  the  ftrideft  unity  of  place  and  of  time  in 
each  pi  dure ; and  t!»c  lame  ncceffity  requires  thefe  two 
unities  during  each  ad  of  a play,  becauie  during  an  ad 
tliere  is  no  interruption  in  the  fpc&adc.  Now,  when 
we  view*  iu  fuccclSutr  a number  of  foch  hiflorical  pic- 
tures, let  it  be,  for  example,  the  hiffory  of  Alexander  by 
JLe  Brun,  we  have  no  difficulty  to  conceive,  that  months 
or  years  have  palled  between  the  events  exhibited  in  two 
different  pictures  though  the  interruption  is  impercep- 
tible in  palling  our  eye  from  the  one  to  the  other ; and 
we  have  as  little  difficulty  to  conceive  a change  of  place, 
however  great : in  which  view,  there  is  truly  no  diffe- 
rence between  five  ads  of  a modem  play  and  five  fuch 
pidurea.  Where  the  reprefentation  is  fufprndcd,  we 
can  with  the  greateft  facility  fuppofe  any  length  of  time 
or  any  change  of  place  : the  fpectator,  it  is  true,  may 
be  confcious,  that  the  real  time  and  place  are  not  the 
fame  with  what  are  employed  in  the  reprefentation  j 
but  this  is  a work  of  refledion ; and  by  the  fame  re* 
fledion  he  may  alfo  be  confcious,  that  Garrick  is  not 
King  I .car,  that  the  playboufe  is  aot  Dover  cliff*,  nor 
the  noife  he  hears  thunder  and  lightning.  In  a word, 
after  an  interruption  of  the  reprefentation,  it  is  not 

more  ' 


Part  TT.  POE 

1 1*  ilmc  non  Hr  n fpeft.tor  to  imagint  a on*  place, 

|rni<ic«.  or  n different  time,  dull,  at  the  commencement  of  the 
w"' r'  play,  to  imagine  himlclf  bt  Rome,  or  in  a period  of 

time  two  thouf^nd  rears  back.  And  indeed,  it  is  abun- 
dantly ridiculous,  tb^t  a critic,  who  is  willing  to  hold 
candlelight  for  fun-Jhinc,  and  feme  painted  canvaflVs  for 
a palace  or  a prifon,  fitould  affect  to  much  difficulty  in 
imagir.ing  a latitude  of  place  or  of  time  io  the  fable,  be* 
|C4  yotid  what  U nectlTary  in  the  representation, 

C-est  lari-  There  are,  it  mull  be  acknowledged,  fome  effects  of 
rude  m great  latitude  in  time  that  ought  never  to  be  indulged 
tint.hw.  jn  acompofition  for  the  theatre:  nothing  can  be  more 
to l»c  h-  *kfurd,  than  at  the  dole  to  exhibit  a full- grown  perfon 
called,  who  appears  a child  at  the  beginning:  the  mind  reject*, 
as  contrary  to  all  probability,  fuch  latitude  of  time  as 
is  requisite  for  a change  fo  remarkable.  The  greateft 
change  from  place  to  place  hath  not  altogether  the  fame 
bad  effect : in  the  bulk  of  human  affairs  place  U not  ma- 
terial ; and  the  mind,  when  occupied  with  an  iutereil- 
ing  event,  is  little  regardful  of  minute  circumftances: 
thefe  may  be  varied  at  will,  becaufc  they  fcarcc  make 
JCJ  any  imprefliou. 

N«t  in  At  the  lame  time,  it  is  not  here  meant  to  juilify  H- 

|hci.  berty  without  any  roferve.  An  unbounded  licence  with 
relation  to  place  and  time,  is  faulty,  for  a reafon  that 
feemt  to  have  been  overlooked,  which  is,  that  it  fcldom 
fails  to  break  the  unity  of  action;  in  the  ordinary 
courfc  of  hurruunofTairs  fmgle  events,  fuch  as  are  fit  to 
be  represented  on  the  Hage,  are  confined  to  a narrow 
fp«,  and  generally  employ  no  great  extent  of  time  a 
we  accordingly  fcldom  find  ib  ict  unity  of  action  in  a 
dramatic  compolition,  where  arty  remarkable  latitude  is 
indulged  in  thelc  particulars.  It  may  even  h<  admit- 
eh*  it"'  Out  * competition  which  employs  but  one  place, 

and  requires  not  a greater  length  of  time  than  is  necel- 
fary  for  the  reprefentation,  is  fo  much  the  more  perfect ; 
hecaufe  the  confining  an  event  within  fo  narrow  bounds, 
contributes  to  the  unity  of  action,  and  alfo  prevents 
that  labour,  however  flight,  which  the  mind  mull  un- 
dergo in  imagining  frequent  changes  of  place,  and  ma- 
ny intervals  of  time.  But  ttill  we  muft  infill,  that  fuch 
limitation  of  place  and  time  as  was  neceflary  in  the  Gre- 
cian drama,  is  no  rule  to  us  ; and  therefore,  that  though 
fuch  limitation  adds  one  beauty  more  to  the  composi- 
tion, it  is  at  bell  but  a refinement,  which  may  jufUy 
give  place  to  a thnufand  beauties  more  fubftantiak 
And  we  may  add,  that  it  is  extremely  difficult,  if  not 
impracticable,  to  contract  within  the  Grecian  limits 
any  fable  fo  fruitful  of  incidents  in  number  and  variety 
as  to  give  full  (cope  to  the  fluctuation  bf  paffion. 

It  may  now  appear,  that  critics  who  put  the  unities 
of  jplace  and  of  time  upon  the  fame  footing  with  the 
unity  of  aflion,  making  them  all  equally  cflctiU&l,  have 
not  attended  to  the  nature  and  conflitution  of  the  mo- 
dern drama.  If  they  admit  an  interrupted  reprefeuta- 
tion,  with  which  no  writer  finds  fault,  it  is  abfurd  to 
rejecd  its  greatdl  advantage,  that  of  representing  many 
hit  eroding  fubjeets  excluded  from  the  Grecian  ilagc. 
If  there  needs  muft  be  a reformation,  why  not  roll  ore 
the  ancient  chorus  and  the  ancient  continuity  of  action? 
There  ia  certainly  so  medium  ; for  to  admit  an  inter- 
ruption without  relaxing  from  the  ftrict  unities  of  place 
and  of  time,  is  in  effect  to  load  us  with  all  the  incon- 
veniences of  the  ancient  drama,  and  at  the  fame  lime  to 
with -hold  from  us  its  advantages. 
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And  therefore  the  only  proper  qutftion  is.  Whether  Th< 
our  model  be  or  be  not  a real  improvement  i This  in-  . 

deed  may  fairly  be  called  in  qoeftion  ; and  in  order  to  a |D< 
comparative  trial,  fonic  particulars  muft  lie  premifed*  Whether 
When  a play  begins  we  have  no  difficulty  to  adjutl  our  °*r  drsmn 
imagination  to  the  fccne  of  action,  however  drftant  it  be 
in  ttmc  or  in  place  ; becaufc  we  know  that  the  play  iii,^^ 
rcprcfcatatioti  only.  The  cafe  ia  very  different  after  weo.cecc. 
are  engaged : it  is  the  perfection  of  rcprrkntation  to 
hide  itfelf,  to  irnpofc  on  the  fpettator,  and  to  produce  in 
him  an  imprdfion  of  reality,  an  if  he  were  lp citato r of 
a real  event  ; but  any  interruption  annihilates  that  im- 
preffion,  by  roufing  him  out  of  his  waking  dream,  and 
unhappily  rclloring  him  to  his  fenfes.  So  difficult  it  ia 
to  fupport  the  impreffion  of  realitx,  that  much  (lighter 
interruptions  than  the  interval  between  two  aCis  air  fuf- 
ticicnt  to  diiTulve  the  charm : in  the  5th  act  of  the 
Mourning  liruJf,  the  three  firlk  fccnc*  arc  in  a room  of 
flate.  lire  fourth  in  a prifon;  ami  the  change  is  operated 
by  fbifting  the  feeix,  which  is  done  hi  a trice:  but 
however  quick  the  tranlition  may  be,  it  h impra&icable 
to  irnpofc  upon  the  fpedators  fo  as  to  nuke  them  con- 
ceive that  they  are  actually  canted  from  the  palace  to 
the  prifon;  they  immediately  reflect,  that  the  pnlacc  and 
prilon  aic  imaginary,  and  that  the  whole  i^  a fiction. 

From  thefe  promifes  one  will  naturally  Ik*  led,  at  firft 
view*,  to  pronounce  the  frequent  interruptions  in  the 
modern  drama  to  be  an  imperfection.  It  will  occur, 

**  That  every  interruption  muft  have  the  effect  to  hanilh 
the  dream  of  reality,  and  with  it  to  banilh  our  concern, 
which  cannot  fubfitt  while  we  arc  cnnfciou*  that  all  is  a 
fiction ; and  therefore,  that  in  the  modern  drama,  fufli- 
cient  time  is  not  afforded  for  fluctuation  and  fwclling  of 
paifion,  like  what  is  afforded  in  that  of  Greece,  where 
there  is  no  interruption.’*  This  rcafoning,  it  muft  be 
owned,  has  a fpccious  appearance  : but  we  mult  not  be- 
come faint-hearted  upon  the  firft  rcpulfc;  let  us  rally  our 
troops  for  a fccond  engagement. 

On  the  Greek  llage,  wliatewcr  may  have  been  the  cafe 
on  the  Roman,  the  reprefen  tat  ion  was  never  interrupted, 
and  the  divifion  by  aft*  was  totally  unknown.  The 
word  a8  never  once  occurs  in  Ariftotle’s  Poetics,  in 
which  he  defines  cxaCtiy  every  part  of  the  drama,  and 
divides  it  into  the  beginning,  the  middle,  ajd  the  end. 

At  certain  intervals  indeed  the  actors  retiivd ; but  the 
Ilagc  was  not  then  left  empty,  nor  the  curtain  let  fall ; 
for  the  chorus  continued  and  fung.  Neither  do  th«  fc 
fongs  of  the  chorus  divide  the  Greek  tragedies  into  five 
portions  iimilar  to  our  aAs ; though  fome  of  the  com- 
mentators liftve  endeavoured  to  force  them  into  this  of- 
fice. But  it  is  plain,  that  the  intervals  at  which  tlx 
chorus  fung  arc  extiemcly  unequal  and  imsgular,  fuited 
to  the  occafion  and  tlx  lubjuft ; and  would  divide  the 
play  fometimes  into  three,  fo  met -met  into  feven  or  eight 
acts. 

As  practice  has  son  eftablifbed  a differont  plan  on 
the  modem  ilagc,  has  divided  every  play  i*.to  five  acts 
and  made  a total  pciui’e  in  the  reprefentation  at  the  end 
of  each  ad,  the  queftion  to  be  confideivd  is  Whether 
the  plan  of  the  ancient  or  of  the  modern  drama  is  bell 
qualified  for  making  a drop  impreffion  on  the  mind  i 
That  tlx  preference  is  due  to  the  plan  of  the  modem 
drama,  will  be  evident  from  the  following  confideration*. 

If  it  be  indeed  true,  as  the  advocates  for  the  three  uni- 
ties allege,  that  the  audience  is  deluded  into  the  belief 
Dd:  of 
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of  the  reality  of  a wtll-aded  tragedy,  it  is  certain  that 
this  delation  cannot  be  long  fuppoiteds  for  when  the 
fpirlts  are  cxh.mil ni  byclofc  attention,  and  by  the  agi- 
tation of  paffion,  an  uncafiucfs  enfues,  which  never  fails 
to  banilh  the  waking  dream.  Now  fuppofing  the  time 
that  a man  can  employ  with  Hr  id  attention  without 
wandering  to  be  no  greater  than  is  rcquifite  for  a fuiglc 
»&  (a  fuppofitron  that  cannot  be  far  from  truth),  it 
to! lows,  that  a continued  representation  of  longer  en- 
durance than  an  ad,  in  Head  of  giving  (cope  to  fluctua- 
tion and  fuelling  of  paffion,  would  nvcHtrain  tlie  at- 
tenlion,  and  produce  a total  abftncc  of  mind.  In  this 
xefpcdt,  the  four  paufes  have  fine  effect : for  by  af- 
fording to  the  audience  a festfonable  refpite  when  the 
impreflion  of  reality  is  gone,  and  while  nothing  material 
is  in  agitation,  they  relieve  the  mind  front  its  fatigue  ; 
and  confequently  prevent  a wandering  of  thought  at  the 
very  time  pclfibly  of  the  moll  intcrefting  feene*. 

In  one  article,  indeed,  the  Grecian  model  has  gTeatly 
the  advantage  : its  chorus,  during  an  interval,  not  only 
prelerves  alive  the  impreffions  made  upon  the  audience, 
hut  alfo  prepares  their  hearts  finely  for  uew  impreffions. 
.In  our  theatres,  on  the  contrary,  tire  audience,  at  the 
end  of  every  ad,  being  left  to  trifle  time  away,  lofe 
every  warm  impreflion  ; and  they  begin  the  next  ad 
cool  and  unconcerned,  as  at  the  commencement  of  the 
representation,  This  is  a grofs  malady  in  our  theatrical 
reprefentations  ; but  a malady  that  luckily  is  not  incu- 
rable : to  revive  the  Grecian  chorus,  would  be  to  revive 
the  Grecian  flavery  of  place  and  time ; but  we  can  fi- 
gure a detached  chorus  coinciding  with  a paufe  in  the 
reprefentation,  as  the  ancient  chorus  did  with  a paufe 
in  the  principal  adieu.  What  objection,  for  example, 
can  there  lie  againll  mufic  between  the  afil,  vocal  and 
initrumcnt.il,  adapted  to  the  fubjed?  Such  detached  cho- 
rus, without  putting  us  under  any  limitation  of  time  or 
place,  would  recruit  the  fpirits,  and  would  preferve  en- 
tire the  tone,  if  not  tire  tide,  of  paffion  : the  mufic,  af- 
ter air  ad,  (hould  commence  in  lire  tortc  of  the  precc- 
ding  paffion,  and  be  gradually  varied  till  it  accord  with 
the  tone  of  the  paffion  that  is  to  fuccccd  in  the  next 
ad.  _ The  mufic  and  the  reprefentation  would  both  of 
them  be  gainers  by  their  conjunction  ; which  will  thus 
appear.  Mufic  that  accords  with  the  prefent  tone  of 
mind,  is,  on  that  account,  doubly  agreeable  ; and  ac- 
cordingly, though  mufic  fingly  hath  not  pow  er  to  raife 
a paffion,  it  tends  greatly  to  fupport  a paffion  already 
railed.  Further,  mufic  prepares  us  for  the  paffion  that 
follow*,  by  making  cheerful,  tender,  melancholy,  or 
animated  impreffions,  as  the  fubjed  requires.  Take  for 
an  example  the  firft  feene  of  the  Mourning  Bride,  where 
foft  mufic,  in  a melancholy  ftrain,  prepares  us  for  Al- 
meria’a  deep  diflrefs.  In  this  manner,  mufic  and  repre- 
fentation  fupport  each  other  delightfully  : die  impref- 
fion  made  upon  the  audience  by  the  reprefentation,  is  a 
fine  pieparation  for  the  mufic  that  fuccceds  ; and  the 
impreflion  mode  by  the  mufic,  is  a fine  preparation  for 
the  reprefentation  that  iucceeds.  It  appears  evident, 
that  by  fume  fuch  contrivance,  the  modern  drama  may 
be  improved,  fo  as  to  enjoy  the  advantage  of  the  an- 
cient chorus  without  its  flavilh  limitation  of  place  and 
time.  But  to  return  to  the  cumparifon  between  the  an- 
cient and  the  modem  drama. 

The  numberlefs  improprieties  forced  upon  the  Greek 
dramatic  poets  by  the  confutation  of  their  drama,  may 
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be  fufficient,  one  (hould  think,  to  make  us  prefer  the  TV  rferw 
modern  drama,  even  abflra&ing  from  the  improvement 
propofed.  To  prepare  the  reader  for  this  article,  it  Jl0 
mult  be  premifed,  that  as  in  the  ancient  drama  the  place  I he  me- 
of  action  never  varies,  a place  neccffarily  mull  be  chofca  'eni  in* 
to  which  every  perfon  may  have  acccfs  without  any 
probability.  This  confines  the  feene  to  fume  open  place,  irumft 
generally  the  court  or  area  before  a palace  j which  ex- 
cludes from  the  Grecian  theatre  tranfadions  within 
doors,  though  thefe  commonly  arc  the  moll  important. 

Such  cruel  relTraiut  is  of  i tic  If  fufiicient  to  cramp  the 
moll  pregnant  invention ; and  accordingly  the  Greek 
writers,  m order  to  preferve  unity  of  place,  are  reduced 
to  woful  improprieties.  In  the  tlppmytus  of  Euripides 
(act  I.  fc.  6.),  Flndra,  dillrelfed  in  miud  and  body,  is 
carried  without  any  pretext  from  her  palace  to  the 
place  of  action  ; is  there  laid  upon  a couch,  unable  to 
fupport  hcrfclf  upon  her  limbs;  and  made  to  utter  many 
things  improper  to  be  heard  by  a number  of  women 
who  form  the  chorus  ; and  what  is  Hill  more  improper, 
her  female  attendant  ufes  the  (Irongcll  in  treaties  to 
make  her  reveal  the  fccrct  caufc  of  her  anguilh  ; which 
at  lall  Phedra,  contrary  to  decency  and  probability,  is 
prevailed  upon  to  do  in  prefence  of  tliat  very  chorus 
(a&  2.  fc.  2.)  Alccllcs,  in  Euripides,  at  the  point  of 
death,  is  brought  from  the  palace  to  the  place  of  adion, 
groaning  and  lamenting  her  untimely  fate  (aCt  2.  fc.  l.) 

In  the  Trachini a of  Sophocles  (adt.«  2. ),  a fccrct  is 
imparted  to  Dcjanira,  the  wife  of  Hercules  in  prefence 
of  the  chorus.  In  the  tragedy  of  Ipbigtnia , the  mdlen- 
gcr  employed  to  inform  Clyteraneflra  that  Iphigenia  was 
lacrificcd,  Hops  (hort  at  the  place  of  adion,  and  with  a 
loud  voice  calls  the  queen  from  her  palace  to  hear  the 
news.  Again,  in  the  Iphigenia  in  Taurii  (ad  4.),  the 
neccflary  prefence  of  the  chorus  forces  Euripides  mto  a 
grofs  abfurdity,  which  is  to  form  a fccrct  in  their  hear- 
ing ; and,  to  difguife  the  abfurdity,  much  court  is  paid 
to  the  chorus,  not  one  womao  but  a number,  to  engage 
them  to  fecrccy.  Iu  the  Aletlea  of  Euripides,  that  pnn- 
erfs  makes  no  difficulty,  in  prefcncc  of  the  chorus,  to 
plot  the  death  of  her  hulband,  of  his  mill  refs,  and  of  her 
father  the  king  of  Corinth,  all  by  poifon  : it  was  ne- 
ceffary  to  bring  Medea  upon  the  Hage  ; and  there  is 
but  one  place  of  action,  which  is  always  occupied  by 
the  chorus.  This  feene  dofes  the  fecond  aft ; and  in 
the  end  of  the  third,  Ihe  frankly  makes  the  chorus 
her  confidents  in  plotting  the  murder  of  her  own  chil- 
dren. Terence,  by  identity  of  place,  is  often  forced 
to  make  a converfation  within  doors  be  heard  on  the 
open  Hrect : the  cries  of  a woman  in  labour  arc  there 
heard  diflindly.  trv 

The  Greek  poets  are  not  lefs  hampered  by  unity  of fncojive- 
time  than  by  that  of  place.  In  the  Hippdjttu  of  Eu- 
ripidcs,  that  prince  is  banilhed  at  the  end  of  the  4th  u. 
aft  ; and  in  the  firfl  feene  of  the  following  ad,  a mef-  cient  dr»- 
fenger  relates  to  Thefcus  tlie  whole  particulars  of  live 
death  of  Hippolytus  by  the  fea-moniler  : that  remark- 
able event  mull  have  occupied  many  hours ; and  yet  in 
the  reprefentation  it  is  confined  to  the  time  employed 
by  the  chorus  upon  the  fong  at  the  end  of  the  4th  ad.- 
'Hie  inconfiAency  is  Hill  greater  in  tlie  Iphigenia  in  Tau- 
rii  (ad  5.  fc.  4.)  : the  long  could  not  exhauH  half  an 
hour ; and  yet  the  incidents  fuppofed  to  have  happened 
during  that  time  could  not  naturally  have  been  tranfaded 
in  Ids  than  half  a day. 

The 
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bcth«t  The  Greek  artift*  are  forced,  not  lef»  frequently,  to  generally  fpeaking,  are  eorreft  in  this  particular.  The 

u "**“*■  tranfgrefs  another  rule,  derived  alfo  from  a continued  Englifh,  on  the  contrary,  arc  fo  irregular  as  fcarce 

/ representation.  The  rule  is  that  as  a vacuity,  however  to  defervt  a criticifm  : actors  not  only  fuccccd  c;ich 

znocncntary,  interrupts  the  representation,  it  is  neceflary  other  in  the  fume  place  without  connection,  but,  what 
that  the  place  of  aftion  be  confUntly  occupied.  So-  is  ftill  left  excuublc,  they  frequently  fuccccd  each 
phocles,  with  regard  to  that  rule  as  well  as  to  others,  is  other  in  different  places.  This  change  of  place  in  the 
generally  conxft : but  Euripides  cannot  bear  fuch  re-  fame  aft  ought  never  to  be  indulged  $ for,  befide 
ftraint;  he  often  evacuates  the  ftage,  and  leaves  it  empty  breaking  the  unity  of  the  aft,  it  has  a difagiecablc 
for  others.  Iphigenia  in  Taurus,  after  pronouncing  a efftft : after  an  interval,  the  imagination  adapts  it- 
folilsquy  in  the  firft  fccne,  leaves  the  place  of  aftion,  felf  to  any  place  tliat  is  ncceffary,  ns  readily  as  at 
and  is  Succeeded  by  Orcftes  and  Pyladcs : the)',  after  the  commencement  of  the  play  ; but  during  the  re- 
fome  ccmvcrfation,  walk  off  { and  Iphigenia  reenters,  prefentation  wc  rejeft  change  of  place.  From  the 
accompanied  with  the  chorus.  In  the  Akeftes,  which  foregoing  ccnfute  mull  be  excepted  the  Mcumirg  Bride 
is  of  the  fame  author,  the  place  of  action  is  void  at  the  of  Congreve,  where  regularity  concurs  with  the  beau- 
end  of  the  third  aft.  It  » true,  that  to  cover  the  irre-  ty  of  fentiment  and  of  language,  to  make  it  one  of  the 

gularity,  and  to  prcfeTve  the  reprefentation  in  motion,  mod  complete  pieces  England  has  to  .boaft  of.  It  is 

Euripides  is  careful  to  fill  the  ftage  without  lofsof  time:  to  be  acknowledged,  however,  that  in  point  of  regu- 
but  this  dill  is  an  interruption,  and  a link  of  the  chain  larity  this  elegant  performance  is  not  altogether  un- 
broken ; for  during  the  change  of  the  actors,  there  exceptionable.  In  the  four  firft  afts,  the  unities  of 
rouft  be  a fpace  of  time,  during  which  the  liage  is  oc-  place  and  time  arc  ftriftly  obferved  : but  in  the  laft  aft, 
cupied  by  neither  fct.  It  makes  indeed  a more  rv-  there  is  a capital  error  with  refpeft  to  unity  of  place  j 
markable  interruption,  to  change  the  place  of  aftion  as  for  in  the  three  firft  fccncs  of  that  act,  the  place  of 
well  as  the  aflors ; but  that  was  not  practicable  upon  aftion  is  a room  of  date,  which  is  changed  to  a pri- 
the  Grecian  (l age.  fon  in  the  fourth  fccne  : the  cliain  alfo  of  tlic  aftors  is 

It  is  hard  to  Cay  upon  what  mode!  Terence  has  broken;  as  the  perfons  introduced  in  the  prifon  are 
formed  his  plays.  Having  no  chorus,  there  is  a paufe  different  from  thofe  who  made  their  appearance  in  the 
in  the  reprefentation  at  the  end  of  evcTy  act : but  ad-  room  of  ftatc.  This  remarkable  interruption  of  the 
vantage  is  not  taken  ofithc  ceflation,  even  to  van*  the  reprefentation  makes  in  cffefl  two  afts  inltead  of  one: 
place  of  aftion ; for  the  ffreet  is  always  chofen,  where  and  therefore,  if  it  be  a rule  that  a play  ought  not 
every  thing  palling  may  be  feen  by  ever)*  ptrfou  ; and  to  confift  of  more  afts  than  five,  this  performance  is 
by  that  choice,  the  moft  fprightly  and  intcrelling  parts  fo  far  defeftive  in  point  of  regularity.  It  may  be  add- 
of  the  aftion,  which  commonly  pafs  within  doors,  are  ed,  that,  even  admitting  fix  afts,  the  irregularity 
excluded ; witnefs  the  laft  ad  of  the  Eunuch.  He  hath  would  not  be  altogether  removed,  without  a longer 
fubmitted  to  the  like  flavery  w*ith  refpeft  to  time.  In  paufe  in  the  reprefentation  than  is  allowed  in  the  ac- 
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a word,  a play  with  a regular  chorus,  is  not  more  con- 
■ y fined  in  place  and  time  than  his  [days  are.  Thus  a zea- 
jjy’  lous  feftary  follows  implicitly  ancient  forms  and  cere- 
monies, without  once  con  lidding  whether  their  intro- 
~ dud i vc  caufc  be  ftill  fuhfifting.  Plautus,  of  a bolder 
• genius  than  Terence,  makes  good  ule  of  the  liberty  af- 
forded by  an  interrupted  rcprcfftitation  : lie  varies  the 
place  of  aftion  upon  all  occaftons,  when  the  variation 
,|%  fuiU  his  purpolV. 

linage  The  intelligent  reader  will  by  this  time  underftand, 
iaaeor  that  we  plead  for  no  change  of  place  in  our  plays  but 
^ to.  »ftcr  an  interval,  nor  for  any  latitude  in  point  of  time 
what  in  w*1*1  an  interval.  The  unities  of 
•oi  the  place  and  time  ought  to  be  ftrktly  obferved  during 
*•  each  aft ; for  during  the  reprefentation  there  is  no 

opportunity  for  the  fmalleft  deviation  from  either. 
Hence  it  is  an  eflential  rcquiiite,  that  during  an  aft 
the  ftage  be  always  occupied  ; for  even  a momentary 
vacuity  makes  an  interval  or  interruption.  Another 
rule  is  no  lefs  eflential : it  w*ould  be  a grofs  breach  of 
the  uoity  of  aftion  to  exhibit  upon  the  ftage  two  fc- 
parate  aft  ions  at  the  fame  time ; and  therefore,  to 
prtfcTve  that  unity,  it  is  neceflary  that  each  perfonage 
introduced  during  an  aft  be  linked  to  thole  in  pof- 
fcffion  of  the  ftage,  fo  as  to  join  all  in  one  aftion. 
Thcfc  things  follow  from  the  very  conception  of  an 
aft,  which  admits  not  the  fligbteft  interruption : the 
moment  the  reprefentation  is  intermitted,  there  is  an 
end  of  that  aft  ; and  we  have  no  otber  notion  of  a 
new  aft,  but  where,  after  a paufe  or  interval,  the  rc- 
prvfcntation  is  again  put  in  motion.  French  writers, 


ting  ; for  more  than  a momentary  interruption  is  rc- 
quiiite for  enabling  the  imagination  readily  to  fall  in 
w'ith  a new  place,  or  with  a wide  fpace  of  time.  In 
The  ir.yi  crj  the  World,  of  the  fame  author,  unity  of 
place  is  preferred  during  every  aft,  and  a flriftcr 
unity  of  time  during  the  whole  play  than  is  neceflary. 

§ 4.  Of  the  Opera, 

An  opera  is  a drama  represented  by  mufic.  This  rh*  opera, 
entertainment  was  invented  at  Venice.  An  exhibi-  a dr*m»  te- 
tion  of  this  fort  requires  a moft  brilliant  roagnificence,Prefcn^>- 
and  an  cxpcncc  truly  royal.  The  drama  n;uft  ncccf-h*  Imu,c* 
farily  be  compofed  in  verfe  ; for  as  operas  are  fung 
and  accompanied  with  fymphonies,  they  mail  be  in 
verfe  to  be  properly  applicable  to  mulic.  To  render 
this  entertainment  ftill  more  brilliant,  it  is  ornamented 
with  dances  and  ballcttcs,  writh  fuperb  decorations, 
and  furpriiing  machinery.  The  drefles  of  the  aftors, 
of  thole  who  aftift  in  the  chorus,  and  of  the  dancers, 
being  all  in  the  moft  fplcndid  and  elegant  taftc,  contri- 
bute to  render  the  exhibition  highly  fumptuous.  But 
notwithftanding  this  uniou  of  arts  and  pleafures  at 
an  imroenfe  cxpcncc,  and  notwithftanding  a moft  daz- 
zling pageantry,  an  opera  appears,  in  the  eyes  of 
many  people  of  tafle,  but  as  a magnificent  abfurdity, 
feeing  that  nature  is  never  there  from  the  beginning  to 
the  end.  It  is  not  our  bufinefr  here,  however,  to  de- 
termine between  the  different  taftrs  of  mankind. 

The  method  of  expreffing  our  thoughts  by  finging 
and  mufic  is  fo  little  natural,  and  has  Something  in  it 
fo  forced  and  affefted,  that  it  it  not  eafy  to  conceive 
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liow  it  could  come  into  the  mind*  of  men  of  gtmttt  to 
reprefent  any  human  tfiton,  and,  what  i*  more,  a 
ferious  or  tragic  action,  any  otherwrfc  than  by  fpccch. 
We  have,  it  i*  true,  operas  in  Englifli  by  Addifon,  Ac. 
in  Italian  by  Mctaftdfio,  in  French  by  M.  Quinault, 
Fontenellc,  Ac.  the  fubjeds  of  which  are  fo  grave  and 
tragic,  that  one  might  call  them  mufical  tragedies,  and 
red  chefs  d'auvret  in  their  kind.  But  though  we  are 
highly  fatiafied  and  greatly  affefted  on  reading  them, 
and  are  much  plcafed  with  feeing  them  reprefented, 
yet  the  fpeftator  ia,  perhaps,  moie  charmed  with  the 
magnificence  of  the  tight  and  the  bcanty  of  the  mn- 
fic,  than  moved  with  the  action  and  the  tragical  part 
cf  the  performance.  Wc  are  not,  however,  of  that 
order  ot  critics  who  drive  to  prove,  th.tt  mankind  aft 
wrrong  in  finding  pleafuir  in  an  objeft  with  which 
they  are  really  plcafed  ; who  blame  a lover  for  think- 
ing his  miilrcf*  charming,  when  her  feature}  arc  by  no 
means  regular ; and  who  arc  perpetually  applying  the 
rules  of  logic  to  the  works  of  genius  : we  make  thefe 
observations  merely  in  order  to  examine  if  it  be  not 
pofljblc  to  augment  the  plcafurrs  of  a polite  people,  by 
making  the  opera  fomething  more  natural,  more  pro* 
|I4  b3blr,  and  more  confotiant  to  reafon. 
fthmiM  tal  e Wc  think,  therefore,  that  the  poet  (hould  never, 
it*  fdjeft  or  at  lend  very  rarely,  choofc  a fubjeft  from  hillory, 
55  ft-  but  from  fable  or  mythology,  or  from  the  regions  of 
fr^rnfaSle  mthantroer.t.  Every  rational  mind  is  conftantly  fliock- 
»■  J en*  cd  to  hear  a mutilated  hero  trill  out,  from  the  (lender 
ti.autmem,  pipe  of  a chaffinch,  Tn  arms!  7a  armt ! and  in  the 
fame  tone  animate  his  folding,  and  lead  them  to  the  af- 
fault ; or  harangue  an  aflembly  of  grave  fen  a tom,  and 
fometimes  a whole  body  of  people.  Nothing  can  be 
more  burlcfque  than  fuch  exhibitions  ; and  a man  mufl 
be  poflefled  of  a very  uncommon  fenfibility  to  be 
affefted  by  them.  But  as  wc  know  not  what  was  the 
language  of  the  gods,  and  their  manner  of  exprefiing 
themfclvcs,  wc  are  at  liberty  in  that  cafe  to  form  what 
iHulions  wc  plcafe,  and  to  fuppofc  that  they  fung  to 
dillinguilh  themfclves  from  mortals.  Bcfides,  all  the 
magic  of  decorations  and  machinery  become  natural, 
and  even  ncccfi'ary,  in  thefe  kinds  of  fubjrfts ; and 
therefore  readily  afford  opportunity  for  all  the  pomp 
of  thefe  performances.  The  chorus,  the  dances  the 
baflcttcs,  the  fymphonics  and  drcffcs,  may  likcwifc  be 
all  made 4o  correfpond  with  fuch  fubjefts  : nothing  is 
here  affefted,  abfurd,  or  unnatural.  Whoever  is  pof- 
fefled  of  genius,  and  is  well  acquainted  with  mytho- 
logy, will  there  find  an  inexhauftible  fourcc  of  fub* 
jefts  highly  diverfified,  and  quite  proper  for  the  drama 
of  an  opera. 

We  fhall  not  fpeak  here  of  that  fort  of  mufic  which 
-appear*  to  us  the  mod  proper  for  fuch  a drama,  and 
of  the  fcvcral  alterations  of  which  we  think  it  fufeep* 
tilde,  in  order  to  make  it  more  complete,  and  to  adapt 
it  to  a more  pathetic,  more  noble,  and  more  natural 
exprefiion,  as  well  in  the  recitatives  as  in  the  airs  and 
chorus.  (Sec  Music).  We  have  or.ly  here  to  confnlcr 
the  bufiiK-f*  of  the  poet.  He  fhuuld  never  lofe  fight 
of  nature,  even  in  the  audit  of  die  greatetl  fiction.  A 
1 1 5 god,  a de mi-god,  a renowned  hero,  fuch  for  example 
And  Humid  Rcnaud  in  sfrmu!?,  a fairy,  a genic,  a nymph,  or 
Indhinc-  ^UIT»  &c*  Hioulcl  conftantly  be  reprcfcotcd  according 
t«v«  ••  coa-  to  *^c  charafters  wc  give  them,  and  never  be  made  to 
fcfte4.t.  talk  the  language  of  a fop  or  a petite  matirrjfc.  The 
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recitative,  which*  is  the  groundwork  of  the  dialogue,  ofr't 
requires  vrrfrs  that  are  ircc  and  not  regular,  fuch  M 
with  u fun  pie  cadence  approach  the  nearrft  to  common  J"T~J 
language.  The  airs  (hould  not  b<?  forced  into  the  piece, 
nor  imjn-operly  placed  fur  the  fake  of  terminating  a 
feme,  or  to  dilplay  the  voice  of  a performer ; they 
flnmld  express  (oroc  fentimmt,  ot  fome  precept,  fticwt 
and  ft ri king,  or  tender  and  affefting  ; or  fome  firnile 
lively  and  natural  ; and  they  (hould  arife  of  themfclws 
from  a monologue,  or  from  a feene  between  two  per- 
fons : prolixity  ftundd  here  be  particularly  avoided, 
efpeeiafly  w’hcn  fuch  an  air  makes  part  of  a dialogue ; 
for  nothing  is  more  infiptd  or  difguftful  than  the  coun- 
tenances of  the  other  aftors  who  appear  at  the  fame 
time,  whofe  filervce  is  quite  unmeaning,  and  who  know 
net  what  to  do  with  their  hands  and  feet  while  the 
finger  is  (training  his  throat.  The  verfe  of  all  the  aiis 
(hould  be  of  the  lyric  kind,  and  (hould  contain  fome 
poetic  image,  or  paint  fome  noble  paffinn,  which  may 
furniih  the  coir.pofcr  with  an  opportunity  of  difpUrrnr 
his  talents,  and  of  giving  a livHy  and  nffcfting  exprri- 
fion  to  the  mufic.  A phrafe  that  is  inanimated  can 
never  have  a good  tfleft  in  the  performance,  but  mutt 
become  iitfipid  and  horribly  tedious  in  the  air.  The 
trite  fimilics  of  the  Italians,  of  a ftream  that  flows,  or  .t 
bird  that  flics,  Ac.  arc  no  longer  fufferable.  The  fame 
thing  may  be  faid  with  regard  to  the  chonis,  which 
(hmud  be  equally  natural  and  Well  adapted  : it  is  here 
femetimes  a whole  people,  fomet lines  the  inhabitants 
of  a peculiar  country,  and  fometimes  warriors,  nymph  i, 
or  piirlls,  Ac.  who  raife  tbeir  voice  to  demand  juft  ice, 
to  implore  favour,  or  render  a general  homage.  The 
aft  ion  itfelf  will  furniih  the  poet  of  genius  with  ideas, 
woids,  and  the  manner  of  difpofing  them. 

I.aftly,  the  opera  being  a performance  calculated  Ids 
to  fatisfy  the  underftanding  than  to  chann  the  ear  and 
affeft  the  heart,  and  efpcci  illy  to  ftrike  the  fight,  the 
poet  (hould  have  a particular  attention  to  that  objeft, 

(hould  be  frilled  in  the  arts  of  a theatre,  (hould  know 
how  to  introduce  combats,  ballettes,  lealU,  games,  pom- 
pous entries,  (olemn  proeeffions,  and  fuch  inai  vcllous  in- 
cidents as  occur  in  the  heavens,  upon  earth,  in  the  fca, 
and  even  in 'the  infernal  regions:  but  all  thefe  matters 
demand  a ftror.g  charafter,  and  the  utmoft  prccilron  in 
the  execution  : for  otherwife,  the  comic  being  a near 
neighbour  to  the  fublirne,  they  will  cafily  become  ridi- 
cnlous.  The- unity  of  aft  ion  mull  certainly  be  obfcrvnj J 
in  fuch  a poem,  and  all  the  incidental  epifodes  mnft  con- ** 
cur  to  the  principal  defign  ; oihcrwifc  it  would  bet^^j 
mnaftroiw  ebao?.  It  is  impoffible,  however,  ferupu- 
loufiy  to  obferve  the  unity  of  time  and  place  : though 
the  liberty,  which  reafon  allows  the  poet  in  this  refpeft, 
is  not  without  bounds  ; and  the  Ids  ufe  he  makes  of  »t, 
the  more  perfect  hia  poem  will  hr.  Tt  is  not  perkaps 
impofiible  fo  to  arrange  the  objefts,  that,  in  changing 
the  decorations,  the  painter  may  conftantly  make  ap- 
pear fome  part  of  the  principal  decoration  which  cha- 
rafterifes  the  fituatton  of  the  feenr,  as  the  cornet  of  a 
palace,  at  the  end  of  a garden,  or  fome  avenue  that 
leads  to  it,  Ac.  But  all  this  is  liable  to  difbctdrics, 
and  even  to  exceptions;  and  the  art  of  the  painter  rntift 
concur  in  fuch  calc  with  that  of  the  poet.  For  the  reft, 
all  the  operas  of  Europe  arc  at  leaft  one  third  too 
long ; cfpccially  the  Italian.  The  unity  of  aftton  m- 
quires  brevity  j and  Catiety  is  infrparablc  from  s di- 
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Of  Lyik  vcrfion  that  lafts  full  four  hours,  and  (bmetimes  long- 
rotwf*  tr. 

They  have  indeed  endeavoured  to  obviate  this  incon- 
venience by  dividing  an  opera  into  three,  and  even  into 
five  afti ; but  experience  proves,  that  this  diviiiun, 
though  judicious  is  Hill  not  fufficicnt  to  relieve  the 
wearied  attention. 
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The  ode  is  very  ancient,  and  was  probably  the  firft 
fpecies  of  poetry.  It  had  its  fotiree,  we  may  fuppofe, 
from  the  heart,  and  was  employed  to  exprefs,  with  be- 
coming favour  and  dignity,  the  grateful  fenfc  man 
entertained  of  the  bleflmgs  which  daily  flowed  from 
God  the  fountain  of  all  goodnefs : hence  their  har- 
veft  hymns,  and  other  devotional  competitions  of  that 
kind. 

But  in  proceis  of  time  it  wai  employed,  not  only  to 
praife  the  Almighty  for  bounties  received,  but  to  folicit 
his  aid  in  time  of  trouble  ; as  is  plain  from  the  odes 
written  by  king  David  and  others,  and  collected  by  the 
Jewifti  Sanhedrim  into  the  book  of  Pfalm*,  to  be  fung 
at  their  fails,  feftivals,  and  on  other  folemn  uccatinns. 
Nor  was  this  practice  confined  to  the  Israelites  only : 
other  nations  had  their  fongs  of  praife  and  petitions  of 
this  fort,  which  t!»ey  preferred  to  their  deities  in  time 
of  public  profperity  and  public  diftrefs,  as  well  as  to 
thofc  heroes  who  diftinguiftud  themfclves  in  arms. 
Even  the  American  Indians,  whofe  notions  of  religiop 
are  extremely  confined,  luive  their  war-fongs,  which  they 
fmg  to  this  da%'. 

It  is  rcafonablc  to  fuppofe  that  the  awful  purpefe  to 
which  the  ode  was  applied,  gave  rife  among  the  ancients 
to  thecuflom  of  invoking  the  mufes;  and  that  the  pints, 
in  order  to  raife  their  fent intents  and  language,  fo  as  to 
be  acceptable  to  their  deities,  thought  it  expedient  to 
folicit  fomc  divine  a Alliance.  Hence  poets  arc  laid  to 
have  been  infpired,  and  hence  an  unbounded  liberty  has 
been  given  to  the  ode  ; for  the  lyric  poet,  fired,  as  it 
were,  with  his  fulled,  and  borne  away  on  the  wings  of 
gratitude,  difdain*  grammatical  niceties  and  common 
modes  of  fpcech,  and  often  foars  above  rule,  though  not 
above  reafon.  This  freedom,  however,  contift*  chiefly 
in  fuddrn  trail  fit  ions,  bold  digreffions,  and  lofty  cxcur- 
fions.  Tor  the  ancient  poets,  and  even  Pindar,  the  mod 
daring  and  lofty  of  them  all,  has  in  his  fublimeil  flights, 
and  amidft  all  his  rapture,  preServcd  harmony, and  often 
uniformity  in  his  verification : but  fo  great  is  the  vari- 
ety of  his  meafurvs,  that  the  traces  of  (amenefs  are  in  a 
manner  loft;  and  this  is  one  of  the  excellencies  for  which 
that  poet  ie  admired,  and  which,  though  fcemingly  de- 
void of  art,  requires  fo  much  that  he  has  ft  ldo  m been 
imitated  with  fuccefc. 

The  ancients  in  their  odes  indulged  fuch  a liberty  of 
fancy,  that  fome  of  their  bed  poets  not  only  make  bold 
excurfions  and  digrelfions,  but,  having  in  thetr  flights 
darted  fomc  new  and  noble  thought,  they  frequently 
purfuc  it,  and  never  more  return  to  their  fubjeX.  But 
this  loofe  kind  of  ode,  which  feems  to  rcjcX  all  method, 
and  in  which  the  poet,  having  juft  touched  upon  his 
fubjeX,  immediately  diverts  to  mother,  we  (hould  think 
Narncablc,  were  it  lawful  to  call  In  queftion  the  autho- 
rity of  thofc  great  men  v.  ho  were  our  preceptors  is  this 
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art.  We  may  venture  to  affirm,  however,  that  thefe  Of 
competitions  (land  iono  degree  of  cmnparifon  with  other  ' c*cy*  . 
odes  of  theirs ; in  which,  after  wajlcnng  from  the  fub- 
}c&  in  purfuit  of  new  ideas  ariting  from  fome  of  its  ad- 
junXs,  and  rangin'-  wantonly,  as  it  were,  through  a va- 
riety of  matter,  the  poet  is  from  fome  other  circumftance 
ltd  naturally  to  his  fubjeX  again  } and,  like  a bee,  ha- 
ving collected  the  offence  of  many  different  flowers,  re- 
turns home,  and  unites  them  all  in  one  uniform  pleating 
fwcct.  • iro 

The  ode  among  the  ancients  fignified  no  more  than  a The  fi»r- 
fon^  : but  with  the  modems,  the  ode  and  the  fong  arc  ft ‘ft  °f  ***• 
conlidercd  as  different  competitions  ; the  ode  being  \ifu-  "* 
ally  employed  in  grave  and  lofty  fubjeXs,  and  fcldom 
fung  but  on  folemn  occafkma. 

The  fubjeXs  moft  proper  for  the  ode  and  fong,  Horace 
has  pointed  out  in  a few  elegant  lines. 


Gods,  heroes,  conquerors,  Olympic  crowns. 

Love's  pleating  cures,  and  the  free  joys  of  wine. 

Are  proper  fubjeXs  for  the  lyric  fong. 

To  which  we  may  add,  that  happinefa,  the  pleafurex 
of  a rural  life,  and  fuch  parts  of  morality  as  afford  leffons 
for  the  promotion  of  our  felicity,  and  reflexions  on  the 
eondtiX  of  life,  arc  equally  fu  it  able  to  the  ode.  This 
both  Pindar  and  Horace  were  fo  ftofible  of,  that  many  of 
their  odes  arc  fcafbncd  with  thefe  moral  fentcuccs  and 
rcfleXions. 


But  who  can  numbey  ev*ry  Tandy  grain 
Waffl’d  by  SuifiJ s hoarfe-refo  unding  main  ? 

Or  who  can  T heron* s gen’rous  works  exprefs. 

And  tell  how  many  hearts  his  bounteous  virtues  blefa* 
Ode  to  Theeom. 

And  in  another  Olympic  ode,  inscribed  by  the  feme 
poet  to  Diagoras  of  Rhodes  (and  m fuch  eftetm,  that 
it  was  deposited  in  the  temple  of  Minerva,  written  in 
letters  of  gold),  Pindar,  after  exalting  them  to  the  (kits, 
concludes  with  this  k-flbn  in  life  ; 

Yet  as  the  gales  of  fortune  various  blow. 

To-day  teropeft u»us,  and  to-morrow  fair, 

Ihie  bounds, ye  Rhodians,  let  your  tranfports  know; 
Perhaps  to-morrow  comes  a ftorm  of  care. 

Wrjl'%  Pindar. 

The  man  refolv’d  and  ftcady  to  liis  truft, 

Inflexible  to  ill,  and  obftinatdy  juft. 

May  the  rude  rabble’s  intidencc  defpife, 

Tlietr  fenfclefs  clamours  and  tumultuous  cries  ; 

The  tyrant’s  fie rcenefs  he  beguiles, 

And  the  ftem  brow  and  the  harfh  voice  defies. 

And  with  fuperior  great nels  fmiles. 

Not  the  rough  whirlwind,  that  deforms 
Adria’a  black  gulph,  and  vexes  it  with  florms, 

Tlur  ftubborn  virtue  of  his  ford  can  move  j 
Nor  the  red  arm  of  angry  Jove, 

That  flings  the  thunder  from  the  fley. 

And  gives  it  rage  to  roar,  and  ftrength  to  fly. 

Should  the  whole  frame  of  nature  sound  him  break*. 

In  ruin  and  confufion  hurPd, 

He  unconcern ’d  would  hear  the  mighty  crack. 

And  (hind  Secure  amidit  a falling  world. 

Ho  Kiel, 
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PoetT**  Defpreaux  has  given  us  a very  beautiful  and  juft 

. . ^ defcription  of  the  ode  in  theft-  line*. 

I.' Ode  avec  plus  d’eclat,  8c  non  moins  d’cncrgte 
E levant  jufqu’au  cicl  fon  vol  ambitieuxf 
Eniretient  dans  vers  commerce  avec  let  Dieux. 

Aux  Athletes  dans  Pifc  cllc  ouvre  la  barricre, 
Chantc  nr.  vainqueur  poudreux  au  bout  de  lacamcre) 
Mcnc  Achille  fanglant  au  bords  du  SimoTs 
Ou  fait  flcchir  I’Efcaut  fous  le  joug  dc  Louis. 

Tan  tot  cornme  une  abeille  ardente  a fon  outrage 
Ellc  s’en  va  de  fleurs  depouillcr  1c  rivage  : 

% Ellc  pcint  les  feftins,  les  danfes  6c  les  ris, 

Vantc  un  baifer  cueilli  fur  les  levies  d'lris, 

Qui  mollement  rvfille  & par  un  doux  caprice 
Quelquefois  le  refufc,  afin  qu’on  le  raviffe. 

Son  ftyle  impetueux  fouvent  marchc  au  hafard. 

Chez  cllc  un  beau  defordre  eft  un  effet  de  Part, 

■ Loin  ces  rimeurs  craintift,  dont  l’efprit  plegmatiquc 
Garde  dans  fes  furturs  un  ordrc  didaAiquc  : 

Qui  chant  ant  d’un  hcros  les  progies  £datans, 
Maigrcs  hiftorient,  fuivront  l’ordrc  dcs  temps. 
Apollon  de  fon  feu  leur  fut  tonjoura  avarc,  &c. 

The  lofty  ode  demands  the  ftrongefl  fire, 

• For  there  the  mufr  all  Phoebus  mult  infptre : 
Mounting  to  hcav*n  in  her  ambitious  flight, 

Amongft  the  gods  and  heroes  takes  delight; 

Of  Pifa’i  wrefllers  tells  the  finel  y force, 

And  fings  the  dufty  conqueror’s  glorious  courfc  ; 

To  Simois’  banks  now  fierce  A chi  He*  fends, 

Dencath  the  Gallic  yoke  now  Efcaut  bends : 
Sometimes  fhc  flies,  like  an  induftrious  bee. 

And  robs  the  flow’rs  by  nature’s  chcmiftry  ; 
Dcfcribes  the  fhepherds  dances,  feafts,  and  blifs. 

And  boafts  from  Phillis  to  furprife  a klfs. 

When  gently  (he  refills  with  feign’d  remorfe, 

ThtU  what  fhe  grants  may  feem  to  be  by  force. 

Her  generous  ftyle  will  oft  at  random  ftsut. 

And  by  a brave  difordcr  (how  her  art  ; 

Unlike  thofe  fearful  poets  v.-hnfc  cold  rhyme 
In  all  their  raptures  keeps  exafteft  time, 

Who  fing  the  illuftrious  hero’s  mighty  praife, 

Dry  jonrnalifts,  by  terms  of  weeks  and  days  j 
To  thefe,  Apollo,  thrifty  of  bis  fire. 

Denies  a place  in  the  Pierian  choir,  8c c. 

SoAMIt* 

The  variety  of  fubjtcl*,  which  are  allowed  the  lyric 
poet,  makes  it  neceflary  to  confider  this  fpccies  of  poetry 
under  the  following  heads,  viz.  the  fuhl'me  ode,  the  k]fcr 
ode,  and  the  fong.  We  Audi  begin  with  the  loweft,  and 
proceed  to  that  which  is  more  eminent. 

I.  Songs  are  little  poetical  compofition*,  ufually  fat  to 
’**'  a tunc,  and  frequently  fung  in  company  by  way  of  en- 
tertainment and  diverfion.  Of  thefe  we  have  in  our 
language  a great  number  ; but,  confidcring  that  number, 
not  many  which  arc  excellent ; for,  as  the  Duke  of 
Buckingham  obferves. 

Though  nothing  feems  more  cafy,  yet  no  part 
Of  poetry  requires  a nicer  art. 

The  fong  admits  of  almoft  any  fubjeft ; but  the 
greateft  part  of  them  turn  either  upon  hve%  contentment , 
or  the  pleajurtt  of  a country  i\fe%  and  tin* Ling.  Be  the 
-fubjeft,  however,  what  it  will,  the  vcifcs  fiiould  be  cafy, 


natural,  and  flowing,  and  contain  a certain  harmony,  Qfljnt 
fo  that  poetry  and  mufic  may  be  agreeably  united.  In 
thefe  compofitions,  as  in  all  others,  obfccne  and  profane 
expreffions  Ihould  be  carefully  avoided,  and  indeed  every 
thing  that  tends  to  take  off  that  refpeft  which  is  due  to 
religion  and  virtue,  and  to  encourage  vice  and  Immora- 
lity. As  the  beft  fongs  in  our  language  are  already  in 
every  hand,  it  would  feem  fupeifluous  to  infert  examples. 

For  further  precepts,  however,  as  well  as  fcleA  examples, 
in  this  fpecics  of  compofition,  we  may  refer  the  reader 
to  the  elegant  F.JJuy  on  Song  Writings  by  Mr  Aikin. 

II.  The  hjfer  ode.  The  diftingui  firing  charadler  of  Thrift, 
this  is  fwcetnefs  ; and  as  the  picaiuie  we  receive  from 
this  fort  of  poem  arifes  principally  from  its  foot  hi  ng  and 
aftfting  the  pafiions,  great  regard  ihould  be  paid  to 
language  as  well  as  to  the  thoughts  and  numbers. 

TV  exprtflion  ihould  be  cafy,  fancy  high  ; 

Yet  that  not  feem  to  creep,  nor  this  to  fly: 

No  words  tranfpos’d,  but  in  fuch  order  all. 

As,  though  hard  wrought,  may  feem  by  chance  to  fall 
1).  Buckingham *s  Ejjay . 

Tlic  ftyle,  indeed,  ihould  be  eafy : but  it  may  be  alfo 
florid  and  figurative.  It  folicits  delicacy,  but  difdains 
affe&ation.  The  thoughts  fiiould  be  natural,  challe, 
and  elegant  ; and  the  numbers  various,  fmooth,  and 
harmonious.  A few  examples  will  fuflictcntly  explain 
what  vve  mean. 

Longinus  has  preferved  a fragment  of  Sappho,  an 
ancient  Greek  poctefs,  which  is  in  great  reputation 
amongft  the  critics,  and  has  been  fo  happily  tranfiated 
by  Mr  Philips  as  to  give  the  Eugliih  reader  a juft  idea 
of  the  fpirit,  cafe,  and  elegance  of  that  admired  author ; 
and  fiiow  how  exa&ly  ihc  copied  nature.  To  enter 
intQ  the  beauties  of  this  ode,  we  mull  fuppofc  a lover 
fitting  by  his  miftrefs,  and  thus  exprefling  his  paffion : 

Blcft  as  th’  immortal  gods  is  he,  TbJta- 

The  youth  who  fondly  fits  by  thee,  ph_i  olt 

And  fees  and  hears  thee  all  the  while 
Softly  fpeak,  and  fwectly  (mile. 

'Twas  this  depriv’d  my  foul  of  reft. 

And  rais’d  fuch  tumults  in  my  bread  ; 

For  while  I gaz’d,  in  traufport  toft, 

My  breath  was  gone,  my  voice  was  loft. 

My  bofom  glow’d,  the  fubtlc  flame 
Ran  quick  through  all  my  vital  frame  : 

O’er  my  dim  eyes  a d .irk nets  hung  ; 

My  ears  with  hollow  murmurs  rung. 

In  dewy  damps  my  limbs  were  chill’d  ; 

My  blood  with  gentle  horror*  thrill'd  ; 

My  feeble  pulfe  forgot  to  play  ; 

I fainted,  funk,  and  dy’d  away. 

After  this  iuftancc  of  the  Sapphic  ode,  it  may  nc* 
be  improper  to  fpeak  of  that  fort  of  ode  which  is  called 
Anacreontic  ,•  being  written  in  the  manner  aud  lafle  of 
Anacreon,  a Greek  poet,  famous  lor  the  delicacy  of  his 
wit,  and  the  clquifitc,  yet  caiv  and  natural,  turn  of 
his  poefy.  We  have  feverai  of  his  odes  dill  extant, 
and  many  modern  ones  in  imitation  of  him,  which  are 
moftly  compofed  in  verfes  of  feren  fyllablcs,  or  three 
feet  and  a half.  n) 

Wc  (hall  give  the  young  ftudent  one  or  two  examples  The  a»- 
of  his  manner  from  Mr  Fawkes’s  excellent  tranfiation.  cu: 

8 The0*  1 
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Of  Lyric  The  following  ode  on  the  power  of  gold,  which  had 
. PoctrT-  been  often  attempted  hut  with  little  fucccfs,  this  gentle- 
*"  L man  lu»  tranflated  very  happily. 

Love**  a pain  that  works  our  wo ; 

Not  to  love  is  painful  too : 

But,  alas ! the  greateft  pain 
Waits  the  love  that  meets  difdain. 

What  avails  ingenuous  worth, 

Sprightly  wit*  or  noble  birth  ? 

All  thefe  virtues  ufclefs  prove  ; 

Gold  alone  engages  love. 

May  he  be  completely  curft, 

Who  the  (leeping  mifehief  firfl 
Wak’d  to  life,  and,  vile  before. 

Stamp'd  with  worth  the  fordid  ore. 

Gold  creates  in  brethren  ftrife  ; 

Gold  deftroys  the  parent's  life  ; 

Gold  produces  civil  jars. 

Murders,  maflacrcs,  and  wars ; 

But  the  word  effetl  of  gold, 

Love,  alas  I is  bought  and  fold. 

His  ode  on  the  vanity  of  riches  is  of  a piece  with  the 
above,  and  conveys  a good  lcflbn  to  thofc  who  are  over 
anxious  for  wealth. 

If  the  trcaTin^d  gold  could  give 
Man  a longer  term  to  live. 

I’d  employ  my  utmofl  care 
Still  to  keep,  and  llill  to  fparc  ; 

And,  when  death  approach’d,  would  £ay, 

4 Take  thy  fee,  and  walk  away.' 

Bnt  fince  riches  cannot  Cave 
Mortals  from  the  gloomy  grave, 

Why  fhould  I myfelf  deceive. 

Vainly  figh,  and  vainly  grieve  ? 

Death  will  furcly  be  my  lot. 

Whether  I am  rich  or  not. 

Give  me  freely  while  I live 
Generous  wines,  in  plenty  give 
Soothing  joys  my  life  to  cheer. 

Beauty  Kind,  and  friends  finccre  ; 

Happy  ! could  I ever  find 
Friends  fincere,  and  beauty  kind- 

But  two  of  the  moil  admired,  and  perhaps  the  moft 
imitated,  of  Anacreon’s  odes,  are  that  of  Mars  wounded 
by  one  of  the  darts  of  Love,  and  Cupid  (lung  by  a 
Bee ; both  which  arc  wrought  up  with  fancy  and 
delicacy,  and  are  t ran  flat  cd  with  elegance  and  fpirit.— 
Take  that  of  Cupid  rfung  by  a bee. 

Once  as  Cupid,  tir’d  with  play, 

On  a bed  of  rofes  lay, 

A rude  bee,  that  flept  unfecn. 

The  fweet  breathing  buds  between, 

Stung  his  finger*  cruel  chance  ! 

With  its  little  pointed  lance. 

Straight  he  fills  the  air  with  cries, 

Weeps,  and  fobs,  and  runs,  and  flics  t 
’Till  the  god  to  Venus  came. 

Lovely,  laughter-loving  dame : 

Then  he  thus  began  to  plain  ; 

11  Oh!  undone— I die  with  pain— « 

“ Dear  mamma,  a ferpent  fmall, 

“ Which  a bee  the  ploughmen  call, 

Vol.  XV.  Fart  L 


TRY. 

" Imp’d  with  wings,  and  arm’d  with  dart, 

44  Oh ! — has  (lung  me  to  the  heart.” 

Venus  thus  repfy’d,  and  fmil’d: 

* Dry  thofc  tears  for  fliamc  1 my  child  | 

* If  a bee  can  wound  fo  deep, 

* Caufnig  Cupid  thus  to  weep, 

4 Think,  O think ! what  cruel  pains 
4 He  that’s  flung  by  thee  fuilains.' 

Among  the  moft  fucccfsful  of  this  poet’s  Englifti  imi-  *^1**°°* 
tators  may  be  reckoned  l)r  Johnfon  and  Mr  Prior.  £rcoo  ^ ^ 
The  following  ode  on  Evening  by  the  former  of  thefe 
writers  has,  if  wc  miftake  not,  the  very  fpirit  and  air  of 
Anacreon. 

Evening  now  from  purple  wings 
Shed*  the  grateful  gifts  (he  brings ; 

Brilliant  drops  bedeck  the  mead  ; 

Cooling  breeacs  ihakc  the  reed  ; 

Shake  the  reed,  and  curl  the  dream 
Silver’d  o’er  with  Cynthia’s  beam  ; 

Near  the  chequer’d  lonely  grove 
Hears,  and  keeps  thy  fccrcts,  Love. 

Stella,  thither  let  us  ftray  ! 

Lightly  o’er  the  dewy  way. 

Phoebus  drive*  his  burning  car 
Hence,  my  lovely  Stella,  far : 

In  his  Head  the  queen  of  night 
Round  us  pours  a lambent  light ; 

Light  that  feenu  but  juft  to  (how 
Breads  that  beat,  and  cheeks  tliat  glow : 

Let  us  now,  in  whifperM  joy, 

Evening’s  filent  hours  employ  ; 

Silence  beft,  and  confciouB  (hades. 

Pie  ale  the  hearts  that  love  invades  : 

Other  pleafures  give  them  pain  ; 

Lovers  all  but  love  difdain. 

But  of  all  the  imitations  of  the  playful  bard  of  Greece 
that  wc  have  ever  met  with,  the  moft  perfedl  is  the 
following  Anacreontic  by  the  regent  Duke  of  Orleans. 

* I. 

Je  fuis  ne  pour  lea  ptaifirs  ; 

Bicn  fou  qui  s’en  pafle  : 

Je  nc  veux  pas  les  ehoifir ; 

Souvcnt  le  choix  m’embarrafle  : 

Aime  t’on  ? J’aime  foudain  ; 

Bois  t’on  ? J ’ai  k verre  & la  main  ; 

Je  tiens  par  tout  ma  place. 

II. 

Dormir  eft  un  temps  perdu  ; 

Fa ut  il  qu’ou  s’y  livre  ? 

Summed,  premia  oe  qui  t’cft  da  ; 

Mais  attends  que  j<  lots  yvre  : 

Saifis  moi  dans  cct  inllant ; 

Fail  moi  dormir  promptementj 
Je  fuis  preffc  de  \ivrc. 

HI. 

Mais  fi  quclquc  objet  charmant, 

Dans  un  fonffe  ai. -liable, 

Vient  d’un  plaifir  feduifant 
M’offrir  1 ’image  agrcablc  ; 

Somtneil,  aliens  douccment  ; 

L’crrcur  eft  en  cc  moment 
LVbonhcur  veritable. 

E c TranJiji'm 
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Tranjlutlon  cf  the  Promt's  /fnacreci.th  (l). 

Frolic  and  free,  Sox  pleafurc  bom. 

The  felf-dcnying  fool  l fcotn  : 

Tbc  proffer'd  joy  I ne’er  icfufc ; 

’Tin  oft-times  trouble  tome  to  cUufe. 

Lov’ft  thou,  my  friend  ? 1 lore  at  light : 
Drink’ll  thou  ? th«  bumper  doc*  thee  right. 

At  random  with  the  dream  I flow, 

And  play  my  part  where’er  I go. 

Great  God  of  Sleep,  iince  we  mull  be 
Oblig’d  to  give  fome  hour*  to  thee,  ) 

Invade  me  not  till  the  full  howl 
Glow*  in  my  cheek,  and  warm*  my  foul. 

Be  that  the  only  time  to  fnore. 

When  I can  love  and  drink  no  more : 

Short,  very  Ihort,  then  be  thy  reign  ; 

For  I’m  in  halle  to  live  again. 

But,  O ! if  melting  in  my  arm*. 

In  fome  foft  dream,  with  all  her  charm*. 

The  nymph  he  lov’d  (hould  thc*n  furprife. 

And  grant  what  waking  |hc  denies; 

Then  prithee,  gentle  Slumber,  flay  ; 

Slowly,  ah  flowly,  bring  the  day  : 

Let  no  rude  uoife  my  blif*  deffcroy  ; 

Such  fwcct  dclufiou's  real  joy. 

Sxpf  ho.  We  have  mentioned  Prior  a*  au  imitator  of  A name  on ; 

but  the  reader  has  by  this  time  had  a fuflicient  fpccirrvcn 
of  Anacreontic*.  The  following  Anfwr  to  Cht  /nv/ear, 
which  was  written  when  Prior  was  lick,  has  much  of 
the  elegant  tendemefs  of  Sappho. 

Yes,  failed  proof  of  beauty’s  pow’r, 

Dear  idol  of  my  pantiug  heart. 

Nature  point*  thi*  my  fatal  hour  : 

And  I have  liv’d  ; and  we  muft  part. 

While  now  I take  mv  lad  adieu, 

Heave  thou  no  figti,  nor  fhed  a tear  j 
Lell  yet  my  half  dos’d  eye  may  view 
On  earth  an  objeA  worth  its  care. 

From  jealoufy’s  tormenting  llrife 
For  ever  Ik  ttiy  bofom  freed  ; 

That  tiolhing  may  dillurb  thy  life. 

Content  1 haften  to  the  dead. 

Yet  when  fume  better-fated  youth 

Shall  with  hi*  am’rous  parly  move  thee, 

Reflect  one  moment  on  his  truth 

Who,  dying,  thu*  perfifts  to  love  thee. 

There  i*  much  of  the  foftnefs  of  8appho,  and  the 
fweetnefe  of  Anacreon  and  Prior,  in  the  following  ode, 
which  i*  aferibed  to  the  late  unfortunate  Dr  Dodd  ; and 
was  written  in  compliment  to  a lady,  who,  being  fick, 
had  lent  the  author  a mof*  mfe-bud,  inflead  of  making 
his  family  a vifit.  Thi*  piece  i*  particularly  to  be 
efleemed  for  tl»e  jufl  and  linking  moral  with  which  it 
is  pointed* 

The  flighted  of  favour*  bellow’d  by  the  fair, 

With  rapture  we  take,  and  with  triumph  we  wear : 


TRY.  ' Part  If. 

But  a mofs-woven  rofe -bud,  Eliza,  from  thee,  Of  Lynt 

A weU-pleafmg  gift  to  a monarch  would  be.  y,flrr 

— All ! that  illnef*,  too  cruel,  forbidding  fhould  Hand, 

And  refute  me  the  gift  from  thy  own  lovely  hand  1 0 

With  joy  I receive  it,  with  pleafurc  will  view. 

Reminded  of  thee,  by  it*  odour  and  hue ; 

“ Sweet  rofe,  let  me  tell  thee,  tho’  charming  thy  bloom, 

Tho’  thy  fragrance  excel*  Seba’s  richeft  perfume ; 

Thy  breath  to  Eliza’s  no  fragrance  hath  in’t. 

And  but  dull  is  thy  bloom  to  her  check’s  bluJhing  tint. 

Yet,  ala*  ! my  fair  flow’r,  that  bloom  will  decay, 

And  all  thy  lov’d  beauties  foon  wither  away  ; 

Tho’  pluck’d  by  her  hand,  to  whole  touch,  we  muft  own, 

Harfh  and  rough  i*  the  cygnet’*  moft  delicate  down 
Thou  too,  fnowy  hand ; nay,  I mean  not  to  preach  ; 

But  the  rofe,  lovely  moralill,  fuffer  to  teach. 

41  Extol  not,  fair  maiden,  thy  beauties  o’er  mine  j 
They  too  arc  fhort-liv’d,  and  they  too  muft  decline ; 

And  finall,  in  conclufion,  the  difference  appears. 

In  the  bloom  of  feu  day*,  or  the  bloom  of  few  years  1 
But  remember  a virtue  the  rofe  hath  (o  boaft, 

— - Its  fragrance  remains  when  its  beauties  arc  loft  !” 

id 

We  come  now  to  thofc  odes  of  the  more  florid  and  Odes  n»i 
figurative  kind,  of  which  we  have  many  in  our  language®*** 
that  deferve  particular  commendation.  Mr  Warton’ah®1u*U,,fc 
Ode  to  Fancy  hos  been  jniUy  admired  by  the  bed  judges  ; 
for  though  it  has  a diftant  rcfemblancc  of  Milton’* 

L* Allegro  and  II  Penferofo,  yet  the  work  is  original  ; 
the  thoughts  are  moftly  new  and  various,  and  the  language 
and  number*  elegant,  expreffive,  and  liannoaious. 

* O parent  of  each  lovely  mufr. 

Thy  fpirit  o’er  my  foul  diffulc ! 

O’er  all  my  artlcls  fongs  prefide. 

My  footftep*  to  thy  temple  guide  ! , 

To  offer  at  tliy  turf-built  flirinc 
In  golden  cups  no  collly  wine. 

No  murder’d  fatting  of  the  flock, 

But  flow’rs  and  honey  from  the  rock. 

O nymph,  with  loofely  flowing  hair. 

With  bulkin’d  leg,  and  bofom  bare  ; 

Thy  waill  with  myrtle- girdle  bound. 

Thy  brow*  with  Indian  feat  licit  crown’d  ; 

Waving  in  thy  fnowy  hand 
An  all  commanding  magic  wand. 

Of  pow’r  to  bid  frelh  gardens  blow 
’Mid  cheeriefs  Lapland’*  barren  fnow  : 

Whole  rapid  wings  thy  flight  convey. 

Through  air,  and  over  earth  and  fea ; 

While  the  vaft  various  landfcapc  lie* 

Confpicuous  to  thy  piercing  eye*. 

O lover  of  the  defcit,  hail  ! 

Say,  in  what  deep  and  pathlef*  vale. 

Or  on  what  hoary  mountain’s  fide,  * 

’Midft  falls  of  water,  you  rciidc  ; 

’Midft  broken  rocks,  a rugged  feme. 

With  green  and  graffy  daks  between  ; 

’Midft  fordts  dark  of  aged  oak, 

Ne’er  echoing  with  the  woodman's  ftroke ; 

Where 


(e)  We  give  this  tranllation,  both  bccaufe  of  iu  excellence  and  bccaufe  it  is  faid  to  have  been  the  production 
«f  no  left  a man  than  the  late  Lord  Chatham. 
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Where  never  human  art  appear’d. 

Nor  ev’n  one  ft  raw-roof’ d oott  was  rear’d  ; 
Where  Nature  fcems  to  fit  alone, 

Majcftic  on  a craggy  throne. 

Tell  me  the  path,  fivcct  wand'rcr!  tell,  « 

To  thy  unknown  ftrqucfter’d  cell. 

Where  woodbines  clufter  round  the  door, 

Where  (hell*  and  mofs  o’crlay  the  floor. 

And  on  whofc  top  an  hawthorn  blows. 

Amid  whofe  thickly-woven  boughs 
Some  nightingale  ftill  builds  her  neft. 

Each  cv’ning  warbling  thee  to  reft. 

Then  lay  me  by  the  haunted  ftrtam. 

Wrapt  in  fome  wild  poetic  dream  ; 

In  convcrfe  while  methinks  I rove 
With  Spcnfcr  through  a fairy  grove  ; 

Till  fuddenly  awak’d,  I hear 
Strange  whifper’d  mufic  in  my  ear  ; 

And  my  glad  ioul  in  blifs  is  drown’d 
By  the  fvvectly  foothing  found  ! 

Me,  goddefs,  by  the  right-hand  lead. 

Sometimes  through  tire  yellow  mead  ; 

Where  Joy  and  whitc-rdb’d  Peace  refort. 

And  Venus  keeps  her  feftive  court  j 
Where  Mirth  and  Youth  each  ev’ning  meet. 

And  lightly  trip  with  nimble  feet. 

Nodding  their  lily-crowncd  heads. 

Where  laughter  nife-lip’d  Hebe  leads ; 

Where  Echo  walks  fteep  hills  among, 

I.iil'ning  to  the  fhepherd's  fong. 

Yet  not  thefe  flow’ry  fields  of  joy 
Can  long  my  penfive  mind  employ ; 

Halle,  Fancy,  from  the  fccncs  of  Folly, 

To  meet  the  matron  Melancholy  ! 

Gothic  fs  of  the  tearful  eye. 

That  loves  to  fold  her  arms  and  figh. 

Let  us  with  filent  footfteps  go 
To  charnels,  and  the  houfe  of  wo  j 
To  Gothic  churches,  vaults,  and  tombs. 

Where  each  fad  night  fome  virgin  comes. 

With  throbbing  bread  and  faded  cheek. 

Her  promis’d  bridegroom’s  urn  to  feck : 

Or  to  fome  abbey’s  mould’ring  tow’rs. 

Where,  to  avoid  cold  wint’ry  Ihow’r*, 

The  naked  beggar  (hivering  lies, 

While  whittling  tempefts  round  her  rife. 

And  trembles  left  the  tott’ring  wall 
Should  on  her  fleeping  infants  fall. 

Now  let  us  louder  ftrike  the  lyre. 

For  my  heart  glows  with  martial  fire  ; 

1 feel,  I feel,  with  fudden  heat. 

My  big  tumultuous  bofom  beat ; 

The  trumpet’s  clangors  pierce  my  car, 

A thou  (and  widows  Ibrick*  I hear : 

Give  me  another  horfe,  I cry  ; 

I.o,  the  bafe  Gallic  fquadruns  fly  ! 

Whence  is  this  rage? — what  fpirit,  fay. 

To  battle  hurries  me  away  ? 

Til  Fancy,  in  her  fiery  car, 

Traufportii  me  to  the  thickell  war ; 

'Hicrc  whirls  me  o'er  the  hills  of  (lain, 

Where  tumult  and  dcftru&ion  reign  ; 

Where,  mad  with  pain,  the  wounded  (Iced, 
Tramples  the  dying  aud  the  dead  ; 
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Where  giant  Terror  ft  alk*  around. 

With  fullen  joy  furveys  the  ground, 

And,  pointing  to  th’  enfanguin’d  field, 
Shakes  his  dreadful  gorgon  ftiicld  1 
O guide  me  from  this  horrid  feene 
To  high-arch’d  walks  and  alleys  green, 
Which  lovely  Laura  fecks  to  (hun 
The  fervors  of  the  mid-day  fun. 

The  pangs  of  abfencc,  O remove. 

For  thou  cau’ft  place  me  near  ray  love  \ 
Can’d  fold  in  vifionary  blifs. 

And  let  me  think  I (leal  a kifs  i 
Whijc  her  ruby  lips  difpcnfc 
Lufcious  nectar's  quinteflence ! 

When  young-ey’d  Spring  profufely  throwi 
From  her  gTecn  lap  tlie  pink  and  rofc  ; 
When  the  Toft  turtle  of  the  dale 
To  Summer  tells  her  tender  tale  ; 

When  Autumn  cooling  caverns  fecks. 

And  (laina  with  wine  his  jolly  cheeks  ; 
When  Winter,  like  poor  pilgrim  old, 
Shakes  his  filvcr  beard  with  cold  ; 

At  cv'ry  feafon  let  my  ear 

Thy  folemn  whifpers.  Fancy,  hear. 

O warm  cnthufiaftic  maid  ! 

Without  thy  powerful,  vital  aid. 

That  breathes  an  energy  divine, 

That  gives  a foul  to  cv’ry  line. 

Ne’er  may  I drive  with  lips  profane. 

To  utter  an  unhallow’d  drain  ; 

Nor  dare  to  touch  the  facred  (bring, 

Save  when  until  frndcs  thou  bid’ll  me  fing. 
O hear  our  pray’r,  O hither  come 
From  thv  lamented  Shakcfpcarc’s  tomb. 

On  whicn  thou  lov’d  to  (it  at  eve, 

Mufuig  o’er  thy  darling's  grave. 

O queen  of  numbers,  once  again 
Animate  fome  chofen  Twain, 

Who,  fill’d  with  unexhaufted  fire, 
flay  boldly  finite  the  founding  lyre ; 

Who  with  fome  new,  uncquaul’d  fong. 
May  rife  above  the  rhyming  throng  ; 

O’er  all  our  lill’ning  paffions  reign, 
O’eryvhelm  our  fouls  with  joy  and  pain  { 
With  terror  (hake,  with  pity  move, 

Rouzc  with  revenge,  or  melt  \*ith  love. 

O deign  t’attend  his  evening  w*alk, 

With  him  in  groves  and  grottoes  talk  j 
Teach  him  to  fcom,  with  frigid  art. 
Feebly  to  touch  th*  enraptur’d  heart ; 

Like  lightning,  let  his  mighty  verfe 
The  bofotn’s  inmoft  foldings  pierce  ; 

With  native  beauties  win  applaufc. 

Beyond  cold  critics  ftudied  laws : 

O let  each  inufe’s  fame  increafe  ! 

O bid  Britannia  rival  Greece  I , 


( 


/ 


The  following  ode,  written  by  Mr  Smart  on  the  yth 
of  December  (being  the  birth-day  of  a beautiful  young 
lady),  is  much  to  be  admired  for  thy  variety  and  harmony 
of  the  numbers,  as  well  as  for  the  beauty  of  the  thoughts, 
and  the  elegance  and  delicacy  of  the  compliment.  It  has 
great  fire,  and  yet  great  fweetaefs,  and  is  the  happy  iffiic 
of  genius  and  judgment  united. 

Ec  2 Haft 
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Of  Lyric  Hail  cldc  ft  of  the  monthly  train, 

IHjetf) . ^ Sire  0f  printer  drear, 

’ ~ December  I in  whofc  iron  reign 

Expire*  the  chequer'd  year. 

Hulh  aft  the  bluR’ring  blafts  that  blow, 

And  proudly  plum’d  m Giver  fnow. 

Smile  gladly  on  this  bleft  of  day* ; 

The  livery 'd  clouds  (hall  on  thee  wait, 

, And  Phabus  fhinc  in  all  hi*  ftate 
With  more  than  fummer  rays. 

Though  jocund  June  may  juilly  bead 
Long  day*  and  happy  hour*  ; 

Though  Auguft  be  Pomona’*  hoft. 

And  May  be  crown'd  with  flow’n  t 
Tell  June  hi*  fire  and  crimfon  die*. 

By  Harriot’*  blufh,  and  Harriot's  eyes, 

. Eclips’d  and  vanquitb’ d,  fade  away  ; 

Tell  Auguft,  thou  cauft  let  him  fee 
A richer,  riper  fruit  than  he, 

A fweeter  flow’r  than  May. 


A paftorml  The  enfuing  ode,  written  by  Mr  Collins  on  the  death 
anrt  elegiac  of  Mr  Thomibn,  is  of  the  paftoral  and  elegiac  kind,  and 
«de.  both  pitfturcfque  and  pathetic.  To  perceive  all  the  beau- 
ties of  thi*  little  piece,  which  are  indeed  many,  we  mud 
fuppofe  them  to  have  been  delivered  on  the  river  Thames 
near  Richmond. 


In  yonder  grave  a Druid  lies, 

Whtre  flowly  winds  the  dealing  wave  ; 

The  year’s  beft  fwccts  fhall  duteous  rife 
To  dick  it*  pocVs  filvan  £tave  1 
In- yon  deep  bed  of  whifp’nng  reed* 

• The  harp  His  airy  harp  * fhall  now  be  laid, 

^olui.  That  he,  whofc  heart  in  forrow  bleeds. 

May  love  through  life  the  Toothing  (hade. 
Then  maids  and  youths  /hall  linger  here, 

And,  while  its  founds  at  di fiance  (weft. 

Shall  fadly  feem  in  pity’s  ear 

To  hear  the  woodland  pilgrim’s  knell. 
Remembrance  oft  (hall  haunt  tlic  (bore, 

When  Thames  in  fummer  wreath*  is  drtft, 
And  oft  fufpend  the  dalhing  oar. 

To  bid  his  gentle  fpirit  nil ! 

And  oft  as  cafe  and  health  retire 
To  breezy  lawn,  or  forefl  deep. 

The  fhall  view  yon  whitening  fpiref, 

vu  And  ’mid  the  varied  landfcapc  weep. 

But  -thou,  who  own’d  that  earthy  bed. 

Ah  ! what  will  ev’ry  dirge  avail  i 
Or  tears,  which  love  and  pity  fhed. 

That  mourn  beneath  the  gliding  fail  ? 

Yet  lives  there  one,  whole  hcedlefs  eye, 

Shall  fcorn  thy  pale  fhrinc  glimm’ring  near  ? 
With  him,  fweet  bard,  may  lancy  die, 

And  joy  dclert  the  blooming  year. 

But  thou,  lorn  ftream,  whofc  fulkn  tide 
No  ledge  crown'd  filler*  now  attend. 

Now  wait  me  from  the  green  hill’s  lide, 

Whofe  cold  turf  hides  the  buried  friend. 
And  fee,  the  fairy  valleys  fade, 

Dim  night  has  veil’d  the  folcmn  view ! 

Yd  once  again,  dear  parted  fhade, 

‘Meek  nature’*  child,  again  adieu  ! 

The  genial  meads,  afGgn’d  to  blef* 

Thy  life,  Ihall  mourn  thy  early  doom  j 


TRY.  Part  II. 

Their  hinds,  and  fhepherd  girl*,  fhall  drefj,  t>f  Lyric 

With  fimplc  hands,  thy  rural  tomb.  , ?0CtiT-  ^ 

Long,  long,  thy  ilone  and  pointed  clay  *' f 

Shall  melt  the  raufing  Dritoo's  eyes  ; 

O vale*  and  wild  woods,  fhall  he  fay, 

In  yonder  grave  your  Druid  lies  1 

Under  thi®  fpecies  of  the  ode,  notice  ought  to  be  nJ  h!^, 
taken  of  thofe  written  on  divine  fubje£ls,  and  which  are 
ufually  called  kymiu.  Of  tliefc  we  have  many  in  our 
language,  but  none  perhaps  that  are  fo  much  admired 
a*  Mr  Addifon’*.  1 he  beauties  of  the  following  hymn 
are  too  well  known,  aud  too  obyiou*,  to  need  any  com- 
mendation ; we  fhall  only  ofcfervc,  therefore,  that  in 
this  hymn  (intended  to  difplay  the  power  of  the  Al- 
mighty) he  feems  to  have  had  a pfalm  of  David  in  Ins 
view,  which  fay*,  that  “ the  heavens  declare  the  glory 
of  God,  and  the  firmament  Oieweth  his  handywork.” 

The  fpneious  firmament  on  high. 

With  all  the  blue  etherial  iky. 

And  fpanglcd  Ucav’u*,  a (liming  frame. 

Their  great  original  proclaim  : 

Th'  unwearied  fun,  from  day  to  day. 

Does  his  Creator’*  pow’r  dilplay, 

And  publifhes  to  ev’ry  land 
The  work  of  an  Almighty  hand. 

Soon  as  the  ev’ning  (hades  prevail. 

The  moon  takes  up  the  wond’roug  talc. 

And  nightly  to  the  Kft’ning  earth 
Repeat*  the  flory  of  her  birth  : 

While  all  the  ftars  that  round  her  burn. 

And  all  the  planets  in  their  turn. 

Confirm  the  tidings  a*  they  roll. 

And  fpread  the  truth  from  pole  to  pole. 

What  tho’  in  folemn  fitcncc  all 
Move  round  the  dark  tcrrcftrial  ball  ? 

. What  tho’  nor  real  voice  or  found 
Amid  their  radiant  orb  be  found  ? 

In  reafon’s  ear  they  all  rejoice, 

A ad  utter  forth  a glorious  voice. 

For  ever  Tinging,  a*  they  ftiine, 

**  The  hand  that  made  u*  i*  divine.” 


The  following  paftoral  hymn  i«  a verfion  of  the  13d 
Pfalm  by  Mr  Addifon  ; the  peculiar  beautic*  of  which 
have  occalioncd  many  tranilations ; but  we  have  lecn 
none  that  is  fo  poetical  and  perfe&  as  this.  And  ia 
jutlice  to  Dr  Boyce,  we  mull  obferve,  that  the  mufic 
he  has  adapted  to  it  is  fo  fweet  and  expreffivc,  that  we 
know  not  which  i«  to  be  moll  admired,  the  poet  or  tht 
mufician. 

The  Lord  my  pefture  fhall  prrpare, 

And  fhed  me  with  a fhepherd’s  care ; 

His  pretence  fhall  my  want*  fupply. 

And  guard  me  with  a watchful  eye  ; 

My  noon-day  walks  he  fhall  attend, 

And  aft  my  midnight  hours  defend. 

When  in  the  iultry  glebe  I faint. 

Or  on  the  thi rity  mountain  pant, 

To  fertile  vale*  and  dewy  meads  - 
My  weary  wand'ring  Heps  he  leads  ; 

Where  peaceful  river*  foft  and  flow 
Amid  the  verd  mt  lundlcape  flow. 

Tho*  in  the  path*  ot  death  1 tread, 

With  gloomy  horror*  overfpread, 
a My 
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My  deadfall  heart  (hall  fear  no  ill : 

For  thou,  O Lord,  art  with  me  dill ; 

Thy  friendly  crook  fhall  give  me  aid, 

And  guide  me  through  the  dreadful  fliadt. 

Tho’  in  a hare  and  rugged  way, 

Through  devious  lonely  wild*  1 dray, 

Thy  bounty  Hull  my  pains  beguile  ; 

The  barren  wildcmcfs  fhall  (mile, 

With  fudden  greens  and  herbage  crown’d; 

And  dreams  fhall  murmur  all  around. 

III.  Wc  are  now  to  fpcak  of  tliofe  odes  which  an? 
oc  wfe.  of  the  fublimc  and  noble  kind,  and  diflingui/hed  from 
others  by  their  elevation  of  thought  and  diction,  as  well 
by  the  variety  or  irregularity  of  their  numbers  as  the 
frequent  tranfitions  and  bold  cxcurfions  with  which  they 
are  enriched. 

To  give  the  young  (Indent  an  idea  of  the  fudden  and 
frequent  tranfitions,  digreflions,  and  excurfions,  which 
arc  admitted  into  the  odes  of  the  ancients,  we  cannot 
do  better  than  refer  him  to  the  celebrated  (bug  or  ode  of 
Moles  ; which  is  the  oldefl  that  we  know  oh  and  was 
penned  by  that  divine  author  immediately  after  the  chil- 
dren of  Ifrael  crofted  the  Red-Sea. 

At  the  end  of  this  fong,  wc  are  told,  that  **  Miriam 
the  prophetefs,  the  filler  of  Aaron,  took  a timbrel  in 
her  hand,  and  all  the  women  went  out  after  her  with 
timbrels  and  with  dances.  And  Miriam  anfwered  them. 
Sing  ye  to  the  Lord,  for  he  hath  triumphed  glorioufly; 
the  horfe  and  his  rider  hath  he  thrown  into  the  fra.” 

From  ibis  lafl  pafTa^e  it  is  plain,  that  the  ancients 
Tery  early  called  in  mtiiic  to  the  aid  of  poetry;  and  that 
their  odes  were  ufually  fang,  and  accompanied  with 
*heir  lutes,  harps,  lyres,  timbrels,  and  other  inftruments: 
nay,  fo  cflcntial,  and  in  fuch  reputation,  was  mufic  held 
by  the  ancients,  that  wc  often  find  in  their  lyric  poets 
nddreflea  or  invocations  to  the  harp,  the  lute,  or  the 
lyre ; and  it  was  probably  owing  to  the  frequent  ufc 
made  of  the  Uft-mcntioned  inflrurftent  with  the  ode, 
that  this  fpccics  of  writing  obtained  the  name  of  Lytic 

poetry. 

This  ode,  or  hymn,  which  feme  believe  was  compo- 
fed  by  Moles  in  Hebrew  verfe,  is  incomparably  better 
than  any  thing  the  heathen  poets  have  produced  of  the 
kind,  and  is  by  all  good  judges  confidered  as  a mailer- 
pi  ecc  of  ancient  eloquence.  The  thoughts  arc  noble 
and  fublimc  .*  the  ftyle  is  magnificent  and  expreffive  : 
the  figures  are  bold  and  auimated : the  tranfitions  and 
cxcurfions  are  fudden  and  frequent : but  they  arc  fhort, 
and  the  poet,  having  digrefled  for  a moment,  returns  im- 
mediately to  the  great  objc&^that  excited  his  wonder, 
and  elevated  his  foul  with  joy  and  gratitude.  'Flic 
images  fill  the  mind  with  their  greatuefs,  and  llrikc  the 
imagination  in  a manner  not  to  be  expreffed. 

If  there  be  any  thing  that  in  fublimity  approaches  to 
it,  we  mufl  look  for  it  in  the  call,  where  perhaps  we 
fhall  find  nothing  fuperior  to  the  following  Hindoo 
hymn  to  Narrayna^  or  u the  fpirit  of  God,”  taken,  as 
Sir  William  Jones  informs  us,  from  the  writings  of  the 
ancient  Bnunins. 
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Spirit  of  fpirit*,  who,  through  every  part' 

Of  fpacc  expanded,  and  of  cndlcfs  time. 

Beyond  the  reach  of  lab’ring  thought  fublimc, 

Badtl  uproar  into  beauteous  order  Hart ; 

Before  heav’n  was,  thou  art. 

Kre  fpheres  beneath  us  roll’d,  or  fpheres  above, 

Ere  earth  in  finnamcntal  sethcr  hung, 

Thou  fat’d  alone,  till,  through  thy  my  die  love. 

Things  unexifting  to  exigence  fpning. 

And  grateful  defcalU  fling. 

Omnifcient  Spirit,  whole  all-ruling  pow’r 
Bids  from  each  fenfe  bright  emanations  beam  ; 

Glows  in  the  rainbow,  f parties  in  the  flrcam, 

Smiles  in  the  bud,  and  glitlcn’s  in  the  How’? 

That  crowns  each  vernal  bow’r  ; 

Sighs  in  the  gale,  and  warbles  in  the  throat 
Of  ever)'  bird  that  hails  the  bloomy  fpring, 

Or  tells  his  love  in  many  a liquid  note, 

AWiilit  envious  artitls  touch  the  rival  firing. 

Till  rocks  and  forcilsring; 

15 readies  in  rich  fragrance  from  the  Sandal  grove. 

Or  where  the’ precious  mufk-deer  playful  rove ; 
in  dulcet  juice,  from  clull'ring  fruit  diflils, 

And  bums  falubrious  in  the  tafteful  clove: 

Soft  banks  and  verd’rous  hills 
Thy  prefent  influence  fills; 
hi  air,  in  floods,  in  caverns,  woods,  and  plains, 

Thy  will  iufpirits  all,  thy  fovcicign  Maya  reigns. 

Blue  cryflal  vault,  and  elemental  tires,* 

I hat  in  th’  ethereal  fluid  bla/.e  and  brcatlie; 

Thou,  totting  main,  whole  fnaky  branches  wreathe 
This  pcnlile  orb  with  intert willing  gyres ; 

Mountains,  whofe  lofty  fpircs, 

Prcfumptuous,  rear  their  fummits  to  the  fkics. 

And  blend  their  em’ndd  hue  with  fapphirc  light; 
Smoothmcxdsandlawns,  that  glow  with  varviug  dye* 

Of  dcw-befpangkrd  leaves  and  bloflbnis  bright, 

Hence ! vanilh  from  my  fight 
Dclufivc  pictures ! unlubilantial  (hows  ! 

My  foul  abforb’d  one  only  Being  knows. 

Of  all  perceptions  one  abundant  iource, 

Whence  cv’ry  object,  ev’ry  moment  flows  : 

Suns  hence  &rivc  their  force, 

" Hence  planets  learn  their  courfc  ; 

Butfuns  and  fading  worlds  I view  no  more ; 

God  only  I perceive  ; God  only  I adore (f). 

We  come  now  to  the  Pindaric  oJe%  which  {if  we  ex-Th«  pi.r» 
cept  the  hymns  in  the  Old  Tcftament,  the  pfalms  of 
king  David,  and  fuch  hymns  of  the  Hindoos  as  that  juft, 
quoted)  is  the  moll  exalted  part  of  Lyric  poetry  ; and 
was  fo  called  from  Pindar,  an  ancient  Greek  poet,  who 
ts  celebrated  for  the  boldnefs  of  his  flights,  the  impetu- 
ofity  of  his  ftyle,  and  the  Terming  wildnef*  and  irregu- 
larity that  runs  through  his  ccnipufitions,  and  which 
are  faid  to  be  the  effedt  of  the  greateft  art.  See  Pin- 
dak. 

The  odes  of  Pindar  were  held  in  fuch  high  cflima- 
tion  by  the  ancients,  that  it  was  fabled,  in  honour  of 
their  fwcetncfs,  that  the  bees,  .while  he  was  in  the  cradle, 

brought 
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(r)  For  the  phifefophy  of  this  ode,  which  rrprefents  the  Deity  as  the  foul  of  the  world,  or  rathir  as  the 
csly  Being  (the  » <•  of  the  Greeks),  fee  MaTarx rates,  n°  ,69.  and  PuitosorHv,  n“6. 
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Of  Lyric  brought  honey  to  his  lip* : nor  did  the  vigors  st  the 
t **&ctry-  Olympic  and  other  games  think  the  crown  a fufficient 
* reward  for  their  merit,  unlefs  their  atchirvements  were 
celebrated  in  Pindar's  fongs  ; moll  wifely  prefaging, 
that  the  firll  would  decay,  but  the  other  endure  for 
ever. 

This  poet  did  not  always  write  hi*  ode*  in  the  fame 
mcafure,  or  with  the  fame  intention  with  regard  to  their 
being  fung.  For  the  ode  inscribed  to  Diagoras  (the 
concluding  ftanzaof  which  we  inferted  at  the  beginning 
of  this  fell  ion)  is  in  heroic  mcafure,  and  all  the  (lanzas 
arc  equal : there  are  others  alfo,  as  Mr  Well  obferves, 
made  up  of  j'rophei  and  anlifirvphtty  without  any  epoJr ; 
and  fohie  compof<d  of  Jlrofhtj  only,  of  different  lengths 
and  meafures : but  the  greateft  pvrt  of  his  ode*  arc  di- 
vided into  Jtrofhr , antjlrcfh',  and  tpoJt ; in  order,  as 
Mr  Congreve  conjectures,  to  their  being  fung,  and  ad- 
drefitd  by  the  performers  to  different  part 6 of  the  au- 
dience. 44  They  were  fung  (fays  he)  by  a chorus,  and 
adapted  to  the  lyre,  and  fometimes  to  the  lyre  and  pipe. 
They  confifted  ofteneft  of  three  ftanzas.  The  firll  was 
called  the  Jtr*pb»t  from  tire  verfion  or  circular  motion 
of  the  fingers  in  that  ftanza  from  the  right  hand  to  the 
left.  The  fecond  ftanza  was  called  the  antjhopfv,  from 
the  contraveriion  of  the  chorus;  the  fingers  in  performing 
that,  turning  from  the  left  hand  to  the  right,  contrary  al- 
ways to  their  motion  in  the  firopht.  The  third  ftanza  was 
called  the  tpode  ( it  may  be  as  being  the  after-fong),  which 
they  fung  in  the  middle,  neither  turning  to  one  hand 
•VIA  Pet/,  nor  the  other.  But  Dr  Well’s*  friend  is  of  opinion, 
*•  that  the  performers  alfo  danced  one  way  while  they 

were  finging  the  firvpbe,  and  danced  back  as  they  fung 
the  aRtifiroi.hr , till  they  came  to  the  fame  place  again, 
and  then  Handing  Hill  they  fung  the  rpodr.  lie  has  tranf- 
lated  a paffage  from  the  Scholia  on  Hepherflior,  in  proof 
of  his  opinion;  and  obfenres,  that  the  dancing  the Jirophe 
* and  mntifirophr  in  the  fame  fpace  of  ground,  and  wc  may 
fuppofc  the  fame  fpnee  of  time  alk),  fhows  why  thofc 
two  parts  confifted  of  the  fame  length  and  ineafuir. 

As  the  various  meafures  of  Pindar's  odes  have  been 
the  means  of  fo  far  mifteading  fomc  of  our  modern  poets, 
as  to  induce  them  to  call  competitions  Pindaric  odes, 
that  were  not  written  in  the  method  of  Pindar,  it  is  ne- 
ccflary  to  be  a little  more  particular  on  this  head,  and 
to  give  an  example  from  that  poet,  the  more  cffc&ually 
to  explain  his  manner ; which  we  ihall  take  from  the 
translation  of  Dr  Well. 

The  eleventh  N&mean  Ode. 

This  ode  is  inscribed  to  Ariftagoras,  upon  occafion 
of  his  entering  on  his  office  of  president  or  governor  of 
the  ifiand  of  Tcncdoa:  fo  that,  although  it  is  placed 
among  the  Nemean  odes,  it  has  no  fort  of  relation  to 
thofc  games,  and  is  indeed  properly  an  inauguration  ode, 
compofcd  to  be  fung  by  a chorus  at  the  facrtfices  and  the 
fcafts  made  by  Ariftagoras  and  his  colleagues,  in  the 
town -hall,  at  the  time  of  their  being  in  veiled  with  the 
magiftracy,  as  is  evident  from  many  expreffions  in  the 
firft  firofit  and  antjfirophr. 

Argument. 

Pindar  opens  this  ode  with  an  Invocation  to  Vtfta 
• (the  goddefs  w ho  prcfsdcd  over  the  courts  of  juft  ice,  and 
whofc  ftatue  and  altar  were  for  that  reafon  placed  in  the 
town -halls,  or  Prytaneurm,  as  the  Greeks  called  them). 


TRY.  • PartH. 

befeeching  her  to  receive  favourably  Ariftagoras  and  his  Of  Lyra 
colleagues,  who  were  then  coming  to  offer  facrificcs  to 
her,  upon  their  entering  on  their  office  of  Prytans  or 
magillratea  of  Tenedos  ; w hich  office  continuing  fora 
year,  he  beg*  the  goddefs  to  take  Ariftagoras  under 
her  protection  during  that  time,  and  to  conduit  him  to 
the  end  of  it  without  trouble  or  difgrace.  From  Ari- 
ftagoras, Pindar  turns  himfdf  in  the  next  place  to  hi* 
father  Arcefilas,  whom  he  pronounces  happy,  as  well 
upon  account  of  his  lion's  merit  and  honour,  as  upon 
his  own  grent  endowments  and  good  fortune  ; ftich  as 
beauty,  ftrength,  courage,  riches,  and  glory,  refulting 
from  his  many  victories  in  the  games.  But  left  be 
Ihould  be  too  much  puffed  up  with  thefe  praifes,  be  re- 
minds him  at  the  fame  time  of  his  mortality,  and  tells 
him  that  his  clothing  of  flefh  is  perilhabk,  that  he 
mull  e’er  long  be  clothed  with  cauth,  the  end  of  all 
thing / .*  and  yet,  continues  he,  it  is  but  jufticc  to  praife 
and  celebrate  the  worthy  and  deferring,  who  from  good 
citizens  ought  to  receive  all  kinds  of  honour  and  com- 
mendation ; as  Ariftagoras,  for  inftance,  who  hath  rci>-  ; 

dered  both  himfelf  and  his  country  Oluftrious  by  the 
many  victories  he  hath  obtained,  to  the  number  of  fix- 
teen,  over  the  neighbouring  youth,  in  the  games  ex- 
hibited in  and  about  his  ow  n country.  From  whence,  fays 
the  poet,  I conclude  he  would  have  come  off  victorious 
even  in  the  Pythian  and  Olympic  games,  had  he  not 
been  reitrained  from  engaging  in  thofe  f;unous  lifts  by 
the  too  timid  and  cautious  love  of  his  parents.  Upon 
which  he  falls  into  a mural  reflection  upon  the  vanity 
of  man's  hopes  and  fears  ; by  the  former  of  which  they 
arc  oftentimes  excited  to  attempts  beyond  their  ftrength, 
which  accordingly  ifiue  in  their  difgrace;  as,  on  the 
other  hand,  they  are  frequently  rcftraioed,  by  unrcalbn- 
nblc  and  ill-grounded  fears,  from  enterprifes,  in  which 
they  would  in  all  probability  have  come  off  with  ho* 
nour.  This  reflection  he  applies  to  Ariftagoras,  by 
fnying  it  was  very  eafy  to  fore  fee  what  fucceft  He  was 
like  to  meet  with,  wrho  both  by  father  and  mother  was 
defeended  fiom  a long  train  of  great  and  valiant  men. 

But  here  again,  with  a very  artful  turn  of  flattery  to  hit 
father  Arcefilas,  whom  he  had  before  reprefented  as 
ftiong  and  valiant,  and  famous  for  his  victories  in  the 
games,  he  obferves  that  every  generation,  even  of  a 
great  and  glorious  family,  is  not  equally  iUuilrious  any  , 

more  than  the  fields  and  trees  are  every  year  equally 
fruitful ; that  the  gods  had  not  given  mortals  any  cer- 
tain tokens  by  which  they  might  foreknow  when  the 
rith  year/  of  virtue  Jhould  fucceed ; whence  it  comes  to 
pafs,  tint  men,  out  of  fclf-conceit  and  pirfumption,  arc 
perpetually  laying  fehemes,  and  forming  enterprifea, 
without  previoufly  confulting  prudence  or  wifdom, 
whofc  jit  earn,  fays  he,  lie  remote  and  out  of  die  com- 
mon road.  From  all  which  he  infers,  tl»t  it  is  better  , *4 
to  moderate  our  defires,  and  fet  bounds  to  our  avarice 
and  ambition  ; with  which  moral  precept  he  concludes 
the  ode. 

Strophe  J.  ,1 

Daughter  of  Rhea  ! thou,  whofc  holy  fire 

Before  the  awful  feat  of  jufticc  fliur.es! 

Siller  of  heav*rt*a  almighty  fire  ! 

Sifter  of  Juno,  who  coequal  claims 

With  Jove  to  fbare  the  empire  of  the  gods ! 

O virgin  Vella  ! to  thy  dread  abodes, 

Lol 
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POE 

Lo  ! Ariilagoras  dircfb  hi*  pace  I 
Receive  and  near  thy  iacrtti  iccptre  place 
Him,  and  his  colleague*,  who,  with  boned  teal, 
O’er  Tenedos  prefix,  and  guard  the  public  weal. 

Antistrop  in  I, 

And  lo ! with  frequent  ofTiings,  they  adore 
Thee",  fir  ft  invok’d  in  ev’ry  fokmn  pray’r  l 
To  thee  unmix’d  libations  pour. 

And  fill  with  td’roua  fumes  the  fragrant  air. 
Around  in  fellive  fongs  the  hymning  choir 
Mix  the  melodious  voice  and  founding  lyre. 

While  ftill,  prolong’d  with  hofpiiaUc  love. 

Are  folemmVd  tlie  rites  of  genial  Jove  : 

Then  guard  him,  Vcfta,  through  his  long  career, 
And  let  him  clofe  in  joy  his  mmiflerial  year. 
Front  I.  • 


But  had,  Arccfilas  ! all  hail 
To  thee,  hlcfsM  father  of  a fun  fo  great ! 

Thou  whom  on  fortune's  highcll  fcalc 
The  favourable  band  of  Iteav'n  hath  fet, 

'iliy  manly  form  with  beauty  hath  refin’d. 
And  match’d  that  beauty  with  a valiant  miud. 
Yet  let  not  man  too  much  prefume. 

Tbs'  grac’d  with  beauty’s  laireft  bloom  ; 
Tho*  for  fuperior  Atcngth  renown’d; 

Tho*  with  triumphal  chaplets  crown’d : ^ 
Let  him  remember,  that,  in  ile(h  array'd, 

Soon  (hall  he  fee  that  mortal  veftment  fade  ; 
Till  loft,  imprifon’d  in  the  mould’ring  urn* 
To  earth,  the  end  of  all  things,  he  return. 

Strophe  II. 


Yet  (hould  the  worthy  from  the  public  tongue 
Receive  their  recompenle  of  virtuous  praife  ; 

By  ev’ry  zealous  patriot  fung. 

And  deck’d  with  cv’rv  flow’r  of  hcav’nly  lays.  , 

Such  retribution  in  return  for  fame. 

Such,  Ariftagoras,  thy  virtues  claim, 

Claim  from  thy  country  j on  whofc  glorious  brows 
The  wre(Uer*s  chaplet  ft  ID  unfaded  blows  ; 
hiii’d  with  tlje  great  Paucratiaftic  crown, 

Which  from  the  neighb’ring  youili  thy  early  valour  won. 


Antiitiophz  II. 

And  (but  his  timid  parents*  cautious  love. 
Disturbing  ever  his  too  forward  hand, 

Forbad*  their  tender  fon  to  prove 
The  toils  of  Pythia  or  Olympia’s  finds). 

Now  by  the  Gods  I fwear,  hi*  valorous  might 
Had  'fcap’d  victorious  in  each  bloody  fight ; 

\ rivtf  ^roin  Caftaliaf,  or  where  dark  with  fliadc 

,n  wbiifeThc  mount  of  Saturn  % rears  its  olive  head, 
the  Great  and  Hhiftrious  home  had  he  return  d ; 
rfcian  While,  by  his  fame  eclips’d,  his  vanquiih’d  foes  had 
"ST*  [mourn’d. 

. fmatl  £ P O n P II. 

rh*rlT»t!  r^ien  Ws  triomphal  trefics  bound 
-t  ’With  the  dark  verdure  of  th‘  Olympic  grove, 

•fed  the  With  joyous  banquet*  had  he  crown'd 
at  The  great  quinquennial  ieftival  of  Jove  j 
**■  And  cheer’d  the  fokmn  porrp  with  choral  lays, 

Sweet  tribute,  which  the  mule  to  virtue  pays. 


TRY. 

But,  fuch  is  man’s  prepod’rou*  fate  ! 

Now,  with  o cr- weening  pride  elate. 

Too  far  he  aims  his  (haft  to  throw, 

And  draining  burfls  his  feeble  bow  : 

Now  pufillanirnous  deprefs’d  with  fear, 

He  checks  his  virtue  in  the  mid  career ; 

And  of  his  llrcngth  diftnillful,  coward  flies 
The  coutcii,  tho’  cinpow’rd  to  gain  the  prize. 

Strophe  III. 


But  who  could  err  in  prophefying  good 
Of  him,  whole  undegeneraung  brealt 

Swells  with  a tide  of  Spartan  blood. 

From  fire  to  fire  in  lonjj  fucceflion  trac'd 
Up  to  Pifandcr;  who  in  days  of  yore 
From  old  AmycLr  to  the  Ldbian  fliore 
And  Tenedos,  colleagu'd  in  high  command 
With  great  Orcllcs,  led  th’  aLolian  band  ? 

Nor  was  his  mother's  race  lefs  ft  rung  and  brave. 
Sprung  hum  a flock  that  grew  ou  fair*  ifmenu*’  wave. 

Antistrophe  111. 

Tho*  for  long  intervals  obfeur’d,  again 
Oft  times  llic  feeds  of  lined  worth  appear. 

For  neither  can  the  furrow'd  plain 
"Full  harvciU  yield  with  each  returning  year  ; 

Nor  in  each  period  will  the  pregnant  bloom 
Jnveft  the  finding  tree  with  rich  perfume. 

So,  hi'  ren  often,  and  inglorious,  pais 

The  genertUiona  of  a noble  race  j 

Wliile  nature's  vigour,  working  at  the  root. 

In  after-ages  f wells,  and  bloflbms  into  fruit. 


• Ifjr.eno* 

wa*  a riv«f 
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Eropi  III. 

Nor  hath  Jove  giv’n  ns  to  foreknow 
When  the  rich  years  of  virtue  (hall  f ut.ee cd  ; * ^ 

Yet  bold  and  daring  on  wc  go, 

Contriving  fehemes  of  many  a mighty  deed  ; 

While  hope,  fond  inmate  of  the  human  mind, 

And  i'elf  opinion,  active,  rafh,  and  blind. 

Hold  up  a falfc  ill  afire  ray. 

That  leads  our  dazzled  feet  aftray 

Far  from  the  fprings,  where,  calm  and  flow. 

The  fecret  dreams  of  wifdom  flow. 

Hence  (hould  we  learn  our  ardour  to  re  ft  rain. 

And  limit  to  due  bounds  the  third  of  gain. 

To  rage  and  madnefs  oft  that  paflron  turns. 

Which  with  forbidden  flames  defpairitig  bums. 

From  the  above  fpecimcn,  and  from  what  wc  have  oiflhT 
already  faid  on  this  fubjcCt,  the  reader  will  perceive,  guift  in* 
that  odes  of  this  fort  arc  diftinguiihed  by  the  happy  ihara&ers 
tranfitions  and  digrdfion*  which  they  admit,  and  the'*'1* 
fuiprifing  yet  natural  returns  lo  the  fubjeci.  This  re- 
quires gre.it  judgment  and  genius ; and  the  poet  who 
would  excel  in  this  kind  of  writing,  (hould  draw  the 
plan  of  his  poem,  in  manner  of  the  argument  we  have 
above  iuferted,  and  mark  out  the  places  where  thofe 
elegant  and  beautiful  (allies  and  wanderings  may  be  mads, 
and  where  the  returns  will  be  cafy  and  proper. 

Pindar,  it  is  univerfally  allowed,  had  a poetical  and 
fertile  imagination,  a warm  and  euthufiaftic  genius,  a 
bold  and  figurative  expreflion,  and  a conclfe  and  fen- 
tentious  flyle  : but  it  is  generally  fuppofed  that  mmy 
of  thofe  pieces  which  procured  him  fuch  extravagant 
1 praifes 
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of  i.yilc  praiu*  fmd  extraordinary  teftimonies  of  eftctm  from 
Poetry,  tjie  ant;cntj,  arc  kifi  ; and  if  they  were  not,  it  would 
1-1 " y be  perhaps  impofltblc  to  convey  them  into  our  language ; 

for  beau  tie*  of  this  kind,  like  plants  of  an  odoriferous 
and  delicate  nature,  are  uot  to  he  tranfplauted  into  ano- 
ther clime  without  loiing  much  of  their  fragrance  or 
cflential  quality. 

Mo*c*»  With  regard  to  thofe  compactions  which  arc  ufually 
ode*  com-  crikd  Pindaric  odet,  (but  which  ought  rather  to  be  di- 
rrumly  cal-  ftinguilhed  by  the  name  of  irregular  odes),  we  have 
led  Pin.  many  in  our  language  that  deferve  particular  commcu- 

^ir'c*  dation  : and  the  critlcifm  Mr  Congreve  ban  given  us 

on  that  fubjcfl,  has  too  much  afperity  and  too  great 
latitude ; for  if  other  writers  have,  by  miftaking  Pin- 
. dar’s  meafurcs,  given  their  odes  an  improper  title,  it 

jg  a crime,  one  would  think,  not  fo  dangerous  to  the 
commonwealth  of  letters  as  to  deferve  fuch  fevere  re- 
proof.  Befide  which,  we  may  fuppofe  tliat  fome  of 
thefc  writ  cm  did  not  deviate  from  Pindar's  method 
through  ignorance,  but  by  choice ; and  that  as  their 
odes  were  not  to  be  performed  with  both  tinging  and  dan- 
cing, in  the  manner  of  Pindar’s,  it  feemed  unneccflary 
to  coniine  the  firft  and  fecond  ftanzas  to  the  fame  ex- 
act numbers  as  was  done  in  his  ft  raphes  and  anti- 
flroplies.  The  poet  therefore  had  a right  to  indulge 
bimfrlf  with  more  liberty  : and  we  cannot  help  thinking, 
that  the  ode  wliich  Mr  Drydeu  has  given  us,  intitled, 
Alexander's  FeaJ},  or  the  Power  of  A lulu,  is  altogether 
ns  valuable  in  loofc  and  wild  number*,  as  it  could  have 
been  if  the  ftanzas  were  more  regular,  and  written 
in  the  manner  of  Pindar.  In  this  ode  there  is  a 
wonderful  fublirr.ity  of  thought,  a loft  i nets  and  fwcetncfs 
•of  expreffion,  and  a moil  plcafing  variety  of  number*. 

’Twas  at  the  royal  feaft,  for  Pcrfta  won 
By  Philip’s  warlike  fon, 

Aloft,  in  awful  date, 

The  god  like  hero  fate 
On  his  imperial  throne : 

His  valiant  peers  were  plac’d  around  : 

Their  brows  with  rofes  and  with  myrtles  bound, 
(So  ftiould defert in  arms  be  crown’d:) 

The  lovely  Thais  by  hit  fide 
Sat  like  a blooming  eaileni  bride. 

In  flow’r  of  youth  and  beauty’s  pride. 

Happy,  happy,  happy  pair  ! 

None  but  th<f  brave, 

None  but  the  brave. 

None  but  the  brave  deferve  the  fair. 

Cbor.  Happy,  happy , See. 
Timothetts,  plac’d  «m  high 
Amid  the  tuneful  quire, 

With  flying  finger*  touch’d  the  lyre  t 
The  trembling  notes  afeend  the  Iky, 

And  hcav’nly  joys  infpire. 

The  fong  began  from  Jove, 

Who  left  bis  blifsful  feats  above, 

(Such  ts  the  pow’r  of  mighty  love  ! ) 

A dragon's  fiery  form  bety’d  the  God  : 

Sublime  on  radiant  fpires  he  rode. 

When  he  to  fair  Olympia  prefs’d  ; 

And  while  he  fought  her  fnowy  breaft  : 

Then  round  her  (lender  waift  he  curl’d, 

And  ftarr.p’d  an  image  oF  himielf,  a fcrv’rcign  of 
the  world. 

The  lift’aiag  crowd  admire  the  lofty  found. 


T R Y.  „ Pin  II 

A prefent  deity,  they  (bout  around  ; Of  Lyric 

A prefent  deity,  the  vaulted  roofs  rebound  : F«vr, 

With  ravifh’d  ears  1 

The  monarch  hears, 

Afltune*  the  God, 

A fleets  to  nod, 

And  feems  to  (hake  the  fphercs. 

Chor.  With  ravtjh'd  cars.  See. 

The  praife  of  Bacchus  then  thefweet  mufician  fung; 

Of  Bacchus  ever  fair  and  ever  young  : 

The  jolly  God  in  triumph  comes ; 

Sound  the  trumpets,  beat  the  drums  : 

Flufti’d  with  a purple  grace, 

He  fhowi  his  honeft  face  : 

Now  give  the  hautboys  breath ; he  comes, he  comes! 
Bacchus,  ever  fair  and  young. 

Drinking  joys  did  firft  ordain  : 

Bacchus’  blcflings  are  a treafurc. 

Drinking  is  the  foldier’s  plcafure  : 

Rich  the  treafure, 

Sweet  the  plcafure : 

Sweet  the  pleafure  after  pain. 

Chor.  Bacchus*  btejjingi,  flee. 

Sooth’d  with  the  found,  the  king  grew  vain, 

Fought  aH  his  battles  o’er  again  ; 

And  thrice  he  routed  all  liis  foes,  and  thrice  he 
flew  the  (lain. 

The  matter  faw  the  madnefs  rife ; ' 

His  glowing  cheeks  his  ardent  eyes  ; 

And  while  he  heav’n  and  earth  defy’d, 

Chang’d  bis  hand,  and  check’d  his  pride. 

He  chofe  a mournful  mufe 
Soft  pity  to  infufc  t 
He  fung  Darius  great  and  good. 

By  too  fevere  a fate. 

Fallen,  fallen,  fallen,  fallen. 

Fallen  from  his  high  eftate, 

And  welt’ ring  in  his  blood  ; 

Dclerted  at  his  utmoft  need. 

By  thofe  his  former  bounty  fed. 

On  the  bare  earth  expos’d  he  lies. 

With  not  a friend  to  clofc  his  eyes. 

With  down-call  looks  the  joylcfs  victor  fat. 

Revolving  in  his  alter’d  foul 
The  various  turns  of  chance  below ; 

And  now  and  then  a figh  he  Hole, 

And  tears  began  to  flow. 

Cho.  Revolving,  See, 

The  mighty  mafter  Gnil’d  to  fee 
That  love  was  in  the  next  degree : 

’Twas  but  a kindred  found  to  move  ; 

For  pity  melt*  the  mind  to  love, 

Softly  fweet,  in  Lydian  mcafures : 

Soon  he  footh’d  his  foul  to  pleafure*. 

War,  he  fung,  is  toil  and  trouble  ; 

Honour  but  an  empty  bubble, 

Never  ending,  ftill  beginning, 

Fighting  ftill,  and  ftill  deftroying. 

if  the  world  be  worth  thy  winning. 

Think,  O think,  it  worth  enjoying. 

Lovely  Thais  fits  befide  thee, 

Take  the  good  the  cods  provide  tfiee. 

The  many  rend  the  fkics  with  loud  applaufc; 

So  love  was  crown’d,  but  tnufic  won  the  cauic. 

The  prince,  unable  to  conceal  his  pain, 
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C«M  on  the  fair. 

Who  caus’d  hi*  care. 

And  figh’d  and  look’d*  figh'd  and  look'd. 
Sigh'd  and  look’d,  and  figh'd  again : 

At  length  with  love  and  wine  at  once  opprefs'd. 
The  vanqui  fil’d  vidor  funk  upon  her  breaft. 

Char.  The  prince,  flee. 
Kow  ft r ike  the  golden  lyre  again  ; 

A louder  yet,  and  yet  a louder  ftrain* 

Break  his  hands  of  Deep  afundcr. 

And  rouic  him,  like  a rattling  peal  of  thunder. 
Hark  ! hark  ! the  horrid  found 
Has  rais’d  up  his  head, 

A » awake  from  the  dead. 

And  amaz’d  he  ftares  round. 

Revenge.  revenge,  Timothcus  cries 
See  the  furies  arife : 

See  the  {hakes  that  they  rear, 

How  they  hrfs  in  their  hair. 

And  the  fparklcs  that  flalh  from  their  eyes  { 
Behold  a ghaftly  band. 

Each  a torch  in  his  hand  ! 

Thofe  are  Grecian  ghofts  that  in  battle  were  (lain. 
And  unbury'd  remain* 

Inglorious  on  the  plain. 

Give  the  vengeance  due 
To  the  valiant  Crew. 

Behold  how  they  tofs  their  torches  on  high, 

How  they  point  to  the  Perlian  abodes, 

And  glitt’ring  temples  of  their  hoftile  gods. 
The  princes  applaud  with  a furious  joy  ; 

And  the  king  fcir.*d  a flambeau,  with  zealtodcftroyj 
Thais  led  the  way 
To  light  him  to  his  prey. 

And,  like  another  Helen,  (he  fir'd  another  Troy. 

Cbor.  And  the  icing  /cit'd*  &C. 
Thus  long  ago, 

Wh3e  organs  yet  were  mute ; 

Timothcus,  to  his  breathing  flute, 

And  founding  lyre. 

Could  fwcll  the  foul  to  rage,  or  kindle  foft  defire. 
At  laft  divine  Cecilia  came, 

Inveatrefs  of  the  vocal  frame  } 

The  fweet  enthufiaft,  from  hjrr  facred  ft  ore, 
Enlarg’d  the  former  narrow  bounds. 

And  added  length  to  folemn  (bunds. 

With  nature’s  mother- wit, and  arts  unknown  before. 
Let  old  Timothcus  yield  the  prize 
Or  both  divide  the  crown  ; 

He  rais’d  a mortal  to  the  Ikies  ; 

She  drew  an  angel  down. 

Grand  chor.  At  laft,  flee. 

There  is  another  poem  by  Dryden,  on  the  death  of 
Mrs  Anne  Killegrew,  a young  lady  eminent  for  her 
* Dr  70*#- (kill  in  poetry, and  painting,  which  a great  critic  • ha* 
A®*-  pronounced  to  be  u undoubtedly  the  hoblcft  ode  that 

our  language  has  ever  produced " He  owns  that  as 
a whole  it  may  perhaps  be  inferior  to  Alexander' t Ft  a/ ; 
but  he  affirms  that  the  firft  ftatiza  of  it  is  fuperior  to 
any  Angle  part  of  the  other.  This  famous  ftan/.a,  he 
fays,  flows  with  a torrent  of  enthufiafm  : Fervet  tmm<n- 
f*ftp*  r*d.  How  far  this  criticifm  is  juft,  the  puhKc 
mutt  determine. 
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Thouyoungeft  virgin-daughter  of  the  (kie* 

Made  in  the  laft  promotion  of  the  blefs’d  ; 

Whofc  palms  nc w -pluck'd  from  I’aradife, 

In  (pressing  branches  more  fublimcly  rife. 

Rich  with  immortal  green  above  the  reft  j 
Whether,  adopted  to  fornc  neighb'ring  ftar. 

Thou  roD’ft  above  us  in  thy  wand'ring  race. 

Or  in  proccflion  fix'd  and  regular. 

Mov’d  with  the  hcav’n.’*  majcftic  pace ; 

Or,  call'd  to  more  fuperior  blifs 
Thou  trcad’ft  with  feraphims  the  raft  abyfi : 

Whatever  happy  region  is  thy  place, 

Ceafe  thy  celeftial  long  a little  (pace  ; 

^hou  wilt  have  time  enough  for  hymns  divine, 

Since  heaven’s  eternal  year  is  thine. 

Hear  then  a mortal  mufc  thy  praife  rchcarfe 
In  no  ignoble  verfe  ; 

But  fuel-  as  thy  own  voice  did  praflife  heir. 

When  thy  firft  fruits  of  poefy  were  giv’n 
To  make  thyfdf  a welcome  inmate  there  \ 

While  yet  a young  probationer. 

And  candidate  of  hcav'n. 

n. 

If  by  tradu&ion  came  thy  mind. 

Our  wonder  is  the  left  to  find 
A foul  fo  charming  from  a (lock  fo  good  t 
Thy  father  was  transfus’d  into  thy  blood. 

So  wert  thou  born  into  a tuneful  drain. 

An  early,  rich,  and  incx handed  vein. 

But  iF  thy  pre-exifting  foul 

Was  form'd  at  firft  with  myriads  more, 

It  did  through  all  the  mighty  poets  roll. 

Who  Greek  or  Latin  laurels  wore. 

And  was  that  Sappho  laft  which  once  it  was  befom. 

If  fo,  then  ceafe  thy  flight,  O heaven-born  mind) 
Thou  haft  no  drofs  to  purge  from  thy  rich  ore, 

Nor  can  thy  foul  a fairer  manfion  find. 

Than  was  the  beauteous  frame  (he  left  behind  : 
Return  to  fill  or  mend  the  choir  of  thy  cckftial  kind. 

1IR 

May  pre  prefume  to  fay,  that,  at  thy  birth. 

Hew  joy  was  fprung  in  hcav’n,  as  well  as  here  on  earth? 
For  lure  the  milder  planets  did  combine 
On  thy  aufpiciout  horofeojx:  to  Ihine, 

An  e’en  the  mod  malicious  were  io  trine. 

Thy  brother-angels  it  thy  birth 
Strung  each  his  lyre,  and  tun’d  it  high. 

That  all  the  people  of  the  iky 
Might  know  a poetefs  was  born  on  earth. 

And  then,  if  ever,  mortal  ears 
Had  heard  the  mufic  of  the  fpherca. 

And  if  no  cluft'rino  fwarm  of  bees 
On  thy  fweet  mouth  oiftill’d  their  golden  dew,  ' 
’Twas  that  fuch  vulgar  miracles 
Hcav'n  had  not  ktftire  to  renew  j 
For  all  thy  blefs'd  fraternity  of  love 
Solemniz’d  there  thy  birth,  and  kept  thy  holy  day  abort. 

O gracious  God  1 how  far  have  we 
Profan'd  thy  hcav'nly  gift  of  poefy  ? 

Made  proftitutc  and  profligate  the  Mufc, 

Debas'd  to  each  obfecne  and  impious  ufe, 
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Of  Li »ie  Whole  harmony  was  firft  ordain’d  above 
Poetry,  jror  tongues  of  angels,  and  for  hymns  of  love  ? 

' 0 wretched  we  ! why  were  we  hurry ’d  down 

This  Iubrique  and  adult’rate  age, 

(Nay  added  fat  pollutions  of  our  own) 

Tirvcrcafc  the  ft  reaming  ordures  of  the  ftage! 
What  can  we  fay  t’cxcufex>ur  freond  fall  ? 
l,et  this  thy  veflal,  Heav’n,  atone  for  all : 

Her  Arethuftan  llrcam  remains  unfoil’d, 

IJnmix’d  with  foreign  filth,  and  undefil'd ; 

Her  wit  was  more  than  man,  hcT  innocence  a child. 
V. 


\ 


Art  Ihe  had  none,  yet  wanted  none  j 
For  nature  did  that  want  fupply  : 

So  rich  in  treafures  of  her  own,  % 

She  might  our  boafted  ft  ores  defy : 

Such  noble  vigour  did  her  verfe  adorn. 

That  it  feem’d  borrow’d  where  ’twas  only  bom. 

Her  morals,  too,  were  in  her  bofom  bred,  ^ 

By  great  examples  daily  fed,  > 

What  in  the  belt  of  hooks,  her  father’s  life  (he  read.  J 
And  to  be  read  hcrfclf,  Ihe  need  not  fear  ; } 

Each  teft,  and  every  light,  her  Mufe  will  bear,  > 
Tho’  Epiftetus  with  his  lamp  were  there.  J 

E’en  love  (for  love  fometime*  her  Mufe  exprefa'd) 
Whs  but  a lambent  flame  which  play’d  about  her  breaft, 
Eight  as  the  vapours  of  a morning  dream, 

So  cold  herfclf,  while  Ihe  fuch  warmth  exprefs’d, 

’Twas  Cupid  bathing  in  Diana’s  ft  ream. 

VL 

Born  to  the  fpacious  empire  of  the  Nine, 

One  would  have  thought  Ihe  fhould  have  been  content 
To  manage  well  that  mighty  government ; 

But  what  can  young  ambitious  fouls  confine  ? 

To  the  next  realm  fhe  ftretch’d  her  fway, 

Tor  Pain/ure  near  adjoining  lay, 

A plenteous  province  and  alluring  prey. 

A Chamber  of  Dependence i was  ream'd, 

(As  conquerors  will  never  want  pretence. 

When  arm’d,  to  juftify  th’ offence) 

And  the  whole  fief,  in  right  of  poetry,  fhe  claim’d. 
The  country  open  lay  without  defence  : 

Tor  poets  frequent  inroads  there  had  made, 

And  perfectly  could  reprefent 

The  lhape,  the  face,  with  ev’ry  lineament. 

And  all  the  large  domains  which  the  t/umh J’Jier  fway’d. 
All  bow’d  beneath  her  government, 

Receiv  d in  triumph  wherefoe’er  flic  went. 

Her  pencil  drew  whate’er  her  foul  defign’d, 

And  oft  the  happy  draught  furpafs’d  the  image  in  hcTmind. 
The  fylvan  (cents  of  herds  and  flocks, 

And  fruitful  plains  and  barren  rocks, 

Of  fhallow  brooks  that  flow'd  fo  clear. 

The  bottom  did  the  top  appear  j 
Of  deeper  too,  and  ampler  floods 
Which,  as  in  mirrors  (bow'd  the  woods  j 
Of  lofty  trees,  with  facred  (hades, 

And  perfpectives  of  pleafant  glades, 

Where  nymphs  of  brighteft  form  appear, 

And  (baggy  fatyrs  ftanding  near, 

Winch  them  at  once  admire  and  fear. 

The  ruins  too  of  fomc  majeftic  piece, 

Boafting  the  power  of  ancient  Rome  or  Greece, 
Whole  flat  lies,  freezes,  columns,  broken  lie, 
l And,  though  defac’d,  the  wonder  of  the  eye  ; 


TRY. 

What  nature,  art,  bold  fiction,  e’er  durft  frame, 

Her  forming  hand  gave  feature  to  the  name. 

So  ft  range  a concourfe  ne’er  was  fecn  before. 

But  when  the  peopl’d  ark  the  whole  creation  bore. 
VIL 

The  fccnc  then  charg’d,  with  bold  created  look 
Our  martial  king  the  fight  with  rev’rcnce  (truck : 

For  not  content  t’exprefs  his  outward  part 
Her  hand  call’d  out  the  image  of  his  heart ; 

His  warlike  mind,  his  foul  devoid  of  fear, 

His  high-defigning  thoughts  were  figur’d  there. 

As  when,  by  magic,  ghofts  are  made  appear. 

Our  phoenix  queen  was  pouvtray’d  too  fo  bright. 
Beauty  alone  could  beauty  take  fo  right  s 
Her  drefs,  her  lhape,  her  matchlefs  grace. 

Were  all  obferv’d,  as  well  as  heav’nly  face. 

With  fuqli  a peerlcfs  majefty  (he  (lands. 

As  in  that  day  (he  took  the  crown  from  facred  hands  ; 
Before  a train  of  heroines  was  feen. 

In  beauty  foremoit,  as  in  rank,  the  queen. 

Thus  nothing  to  her  genius  was  denied, 

But  like  a hall  of  fire  the  further  thrown, 

Still  with  a greater  blaze  (he  (hone. 

And  her  bright  foul  broke  out  on  ev’ry  fide. 

What  next  (he  had  defign’d,  Heav’n  only  knows: 

To  fuch  immod’rate  growth  her  con  quo  it  role, 

’Hi at  fate  alone  its  progress  could  oppofe. 

VIII. 

Now  all  thofe  charms,  dial  blooming  grace, 

The  well  proportion’d  thape,  and  l>cautrous  face, 

Shall  never  more  be  feen  by  mortal  eye*  j 
In  earth  the  much  lamented  virgin  lie*. 

Nor  wit  nor  piety  could  fate  prevent ; 

Nor  was  the  cruel  Dell  my  content 
To  finifti  all  the  murder  at  a blow, 

To  fwccp  at  once  her  life  and  beauty  too  ; 

But,  like  a harden’d  felou,  took  a pride  ■ 

To  work  more  mifchievoully  (low'. 

And  plunder’d  firft,  and  then  dcitroy’d. 

O double  facrilcge  on  thiugs  divine. 

To  rob  the  relick,  and  deface  the  fhrinc ! 

But  thus  Orinda  died  : 

Hcav’n,  by  the  fame  dileafe,  did  both  trandate; 

As  equal  were  their  fouls,  fo  equal  was  their  fate 

# IX. 

Meantime  her  warlike  brother  on  the  feas 
His  waving  dreamers  to  the  winds  difplay*, 

And  vows  for  his,  return,  with  vain  devotion,  pay*. 

Ah  generous  youth  ! that  with  forbear, 

The  winds  too  foon  will  waft  thee  here ! 

Slack  all  thy  fails,  and  fear  to  come, 

Alas,  thou  know’ll  not,  thou  art  wreck’d  at  home ! 

No  more  (halt  thou  behold  thy  filler’s  face, 

Tliou  haft  already  had  her  laft  embrace. 

But  look  aloft,  and  if  thou  kenn’ft  from  far. 

Among  the  Pleiads  a new- kindled  liar, 

If  any  fparklca  than  the  reft  more  bright, 

*Tis  ihe  lliat  Hunts  in  that  propitious  light. 

X. 

When  in  mid-air  the  golJen  trump  (liaD  found. 

To  raife  the  nations  under  ground  ; 

When  in  the  valley  of  Jeh  mapliat. 

The  judging  God  (hall  clufe  the  book  of  fate  ; 

And  there  the  laft  ffn-rs  krep 
For  thofe  who  wake  and  thole  who  deep  : 

When 
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Uf  Ljt|c  When  rattling  bone*  together  fly 
From  the  four  comer*  of  the  fky  \ 

1 When  fine*'*  o'er  the  jkeletonit  are  (Dread, 

Thofe  cloth’d  with  firm,  and  life  infpires  the  dead  ; 
The  (acred  poets  firft  (hall  hear  the  found. 

And  foremoft  from  the  tomb  fhall  bound. 

For  they  arc  cover’d  with  the  lighted  ground  $ 
And  ftraight  with  in  born  vigour,  on  the  wing. 
Like  mounting  lark*  to  the  new  morning  fing. 
There  thou,  fwcet  faint,  before  the  quire  fhalt  go 
As  harbinger  of  hcav’n,  the  way  to  (how. 

The  way  which  thou  fo  well  haft  learnt  below. 
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That  this  is  a tine  ode,  and  not  unworthy  of  the  ge- 
nius of  Drydcn,  nvutl  be  acknowledged  \ but  that  it  is 
the  nobleft  which  the  Englith  language  has  produced, 
or  that  any  part  of  it  runs  with  the  torrent  of  enthufi- 
afm  which  characterizes  Alexander* t Ftafi , are  pofitions 
which  wc  feci  not  ourfebes  inclined  to  admit.  Had 
the  critic  -by  whom  it  is  fo  highly  praifed,  infpc&cd  it 
with  the  eye  which  feanned  the  odes  of  Gray,  we  can- 
not help  thinking  that  he  would  have  perceived  fume 
parts  of  it  to  be  tedioufly  minute  in  defeription,  and 
others  not  very  peifpicuous  at  the  firft  pcnifirl.  It  may 
perhaps,  upon  the  whole,  rank  as  high  as  the  following 
ode  by  Collins  on  the  Popular  Supcrilitions  of  the 
Highlands  of  Scotland ; but  to  a higher  place  it  has 
finely  no  claim. 

I. 

Home,  thou  return'd  from  Thames,  whofc  Naiads  long 
Have  fecn  thee  ilng’ring  with  a fond  delay, 

Mid  thofe  foft  friends,  whofc  hearts  fome  future  day, 
Shall  melt,  perhaps,  to  hear  thy  tragic  fong, 

.Go,  not  unmindful  of  that  cordial  youth  (g) 

Whom,  long  endear’d,  thou  leav’ft  by  Lavant’s  fide ; 
Together  let  us  willi  him  lading  truth, 

And  joy  untainted  with  his  deftiu’d  bride. 

Go  1 nor  regardleft,  while  thefc  numbers  boaft 
My  ftiort -liv'd  blifs,  forget  my  fecial  name  ; 

But  think,  far  off,  hoi*^  on  the  fouthern  coaft, 

I met  thy  friendftiip  with  an  equal  flame  1 
v Frefli  to  tliat  foil  thou  turn’d,  where  * cv'ry  vale 

Shall  prompt  the  poet,  and  his  fong  demand : 

To  thee  thy  copious  fubjc&s  ne’er  fhall  fail ; 

Thou  need’ll  but  take  thy  penal  to  thy  hand. 

And  paint  what  all  believe  who  own  thy  genial  land. 

There  muft  thou  wake  perforce  thy  Doric  quill ; 

. *Tia  fancy's  land  to  which  thou  fctt’fl  thy  feet ; 

Where  ftui,  ’tis  faid,  the  Fairy  people  meet, 
Beneath  each  birken  fliade,  on  mead  or  hill. 

There,  each  trim  Iafs,  that  (kirns  the  milky  florc, 

To  the  fwart  tribes  their  creamy  bowl  allots  ; 
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By  night  they  fip  it  round  the  cottage-door, 

While  airy  minftrcl*  warble  jocund  notes. 

There,  cv’ry  herd,  by  fad  experience,  knows,  • 

How,  wing’d  with  Fate,  their  elf- (hot  arrows  fly, 
When  the  fick  ewe  her  fummer  food  foregoes. 

Or,  ftretch’d  on  earth,  the  heart-fmit  heifers  lie. 

Such  airy  beings  awe  tit*  untutor'd  fwain : 

Nor  thou,  tho’  learn 'd,  his  homelier  thoughts  neglcfl: 
Let  thy  fwcet  Mufe  tl»e  rural  faith  fuftain  ; 

Thefe  are  the  themes  of  Ample,  fine  tffeft, 

That  add  new*  conqueftt  to  her  boundlef*  reign. 

And  till,  with  double  force,  her  heart-commanding 

III.  [drain. 
Ev’n  yet  preferv’d,  how  often  may’ll  thou  hear, 

Where  to  the  pole  the  Boreal  mountains  run. 

Taught  by  the  hither  to  his  lift’ning  fon, 

Strangr  lays,  whofc  pow’r  had  charm’d  a Spcn&r’s  ear. 
At  cv’ry  paufe,  before  thy  mind  poflfeft. 

Old  Runic  bards  fhall  1'ecm  to  rife  around. 

With  uncouth  lyres  in  many-colour’d  veil. 

Their  matted  hair  with  boughs  fantaftic  crown'd  : 
Whether  thou  bid' ft  the  well-taught  hind  repeat 
The  choral  dirge  that  mourns  Tome  chieftain  brave. 
When  ev’ry  (bricking  maid  her  bufom  beat, 

And  llrew'd  with  choicell  herbs  his  feented  grave ; 

Or  whether  lilting  in  the  fhepherd’s  (Kiel  (h), 

Thou  hear’ft  fome  founding  talc  of  war’s  alarms. 
When,  at  the  bugle’s  call,  with  fire  and  fled, 

The  fturdy  clans  pour'd  furth  their  brawny  J fwarms. 
And  hoftile  brothers  met  to  prove  each  other's  arms. 

IV. 

#Tis  thine  to  fing  how  framing  hideous  fpells, 

In  Sky’s  lone  ifle  the  gifted  wizzard^/ov 
Lodg’d  in  the  wintry  cave  with  Fate’s  fell  fpcar  (1), 
Or  in  the  depth  of  Uifl’sdark  foreft  dwells: 

How  they  whole  fight  fuch  dreary  dreams  engraft. 
With  their  own  vifions  oft  aftonifh’d  droop, 

When,  o’er  the  wat'ry  (Irath,  or  quaggy  moft. 

They  fee  the  gliding  ghofts  unLodied  \ troop. 

Or,  if  in  fports,  or  on  the  fdlive  green, 

Their  defiim'd  \ glance  fome  fated  youth  defery, 

Who  now,  perhaps,  in  lufty  vigour  fecn, 

And  rofy  health,  fhall  foon  lamented  die. 

For  them  the  viewlcft  forms  of  air  obey  ; 

Their  bidding  heed,  and  at  their  beck  repair. 

Tiny  know  what  fpirit  brews  the  ftormful  day. 

And  heartlcft,  oft  like  moody  madneft,  ftarc 
To  fee  the  phantom  train  their  fccrct  work  prepare. 
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To  monarchs  dear  (x),  fome  hundred  miles  aflray, 

Oft  have  they  feen  Fate  give  the  fatal  blow ! 

The  fecr  in  Sky  fhriek’d  as  the  blood  did  flow 
When  hcadlcft  Charles  warm  on  the  fcaffold  lay  ! 

Ff  a A* 


To)  A gentleman  of  the  name  of  Barrow,  who  iatroduced  Home  to  Collins. 

( h ) A lummer  hut,  built  in  the  high  part  of  the  mountains,  to  tend  their  flocks  in  the  tarm  feafoo,  when  th^ 
pafturc  is  fine. 

(1)  Waiting  in  wintery  cove  his  wayward  fits. 

x)  Of  this  beautiful  ode  two  copies  have  been  printed  : one  bv  Dr  Carlyle,  from  a manufeript  which  he  ac- 
knowledges to  be  mutilated ; another  by  an  editor  who  feems  to  hope  that  a namclcls  fomebody  will  be  believed, 
when  he  deebres,  that  **  he  difeovered  a ptrjcQ  copy  of  this  admirable  ode  among  fome  old  papers  in  the  concealed 
drawers  of  a bureau  left  him  bv  a relation.”  The  prefent  age  has  been  already  too  much  amufed  with  pretend- 
td  difcoveric*  of  poems  is  the  bottoms  of  old  cbefi /,  to  pay  full  credit  to  an  ailcrtion  of  this  kind,  even  thoojfo 


Digitized  by  Google 


ai8  P O 

Of  lyric  As  Boreas  threw  his  young  Aurora  (l)  forth* 

^ Poetry,  jn  year  Df  the  firft  George’s  reign* 

* And  battles  rag'd  in  Welkin  of  the  North* 

They  mourn'd  in  air,  fell*  foil  rebellion,  Bain ! 

And  as  of  late  they  joy'd  in  I'rcfton’s  fight* 

Saw  at  fad  Falkirk  all  their  hopes  near  crown’d  1 
They  rav'd  divining  th tough  their  fccond- fight  ( M )* 
Pole*  red  Cullodco,  where  thefe  hopes  were  drown’d! 
Illuftrious  William  ( n)  ! Britain’s  guardian  name  ! 

One  William  far'd  us  from  a tyrant's  Broke ; 

He,  for  a foeptre,  gain'd  heroic  fame, 

But  thou,  more  glorious*  Slavery  a chain  hail  broke,. 
To  reign  a private  man,  and  bow  to  Freedom’s  yoke  ! 

* VI. 

Thcfo,  too,  thou’k  fiftg!  for  well  thy  magic  mule 
Can  to  the  topmoft  heav'n  of  grandeur  laar ! 

Or  (loop  to  wail  the  Twain  that  is  no  more ! 

Ah,  homely  fwains  ! your  homeward  ltcps  ne’er  loofc; 

Let  not  dank  iViB  (o)  millead  you  to  the  heath: 
Dancing  in  mirky  night,  o'er  fen  and  lake. 

He  glows,  to  draw  you  dowmrard  to  your  death,. 

Jn  his  bewitch’d,  low,  marihy,  willow  brake  ! 

What  though  for  off,  from  fomr  dark  dell  efpied, 

His  glimmering  mazes  cheer  th’  excuriive-  light* 

Yet  turn,  yc  wand’rcrs,  turn  your  Heps  afide. 

Nor  null  the  guidance  of  that  foithlcfs  light  ; 

For  watchful,  lucking*,  ’mid  th'  unruftling  reed* 

At  thofc  mirk  hours  the  wily  monllcr  lies, 

And  liflcns  oft  to  hear  the  palling  Heed, 

And  frequent  round  him  rolls  his  fullcn  eyes. 

If  chance  his  ravage  wrath  may  fame  weak  wretch  furprife. 

‘ VII. 

Ah,  lucklefo  Twain,  o’er  all  unhleft,  indeed  ! 

Whom  late  bewilder’d  in  the  dank,  dark  fen. 

Far  from  bis  flocks,  and  fmoking  hamlet,  then  !. 

• Ms  way.  To  that  fad  fpot  • when  bum  tbe /edgy  wed. 
ward  fate 

fluU  lead.  _ 


E T R Y.  Pan  It. 

On  him*  enrag'd,  the  fiendi  in  angry  mood;  Of  Lync 

Shall  never  look  with  pity’s  kind  concent,  ^ t*BCIT  . 

But  in  Bant,  furious,  raife  the  whelming  flood  ’ • 

O cr  its  drown’d  banks,  furbid<hng  all  return ! 

Or,  if  he  meditate  his  wiih  d eicape. 

To  fornc  dim  hill  that  feems  uprifuig  near. 

To  his  faint  eye,  the  grim  and  grifly  lhapc. 

In  all  its  tenors  ckd,  (hall  wild  appear. 

Meantime  the  wat’ry  forge  fltall  round  him  rifo* 

Pour’d  fudden  forth  from  cv  ry  fwclliug  fource ! 

What  now  remains  but  tears  and  bopclcfs  fighs? 

His  fear-lhook  limbs  have  loB  their  youthly  force. 

And  dowo  the  waves  he  floats,apale  and  breathlcfs  cnrfcK 

ym. 

For  .him  in  vain  his  anxious  wife  (hall  wait. 

Or  wander  forth  to  meet  him  on  his  way  ; 

Fur  him  in  vain,  at  to-foU  of  the  day, 

His  babes  (hall  Unger  at  th’  unclofing  gate  ! 

Ah,  ne’er  (hall  he  return  ! Alone,  if  uight. 

Her  travell’d  limbs  iu  broken  (lumbers  Beep  ! 

With  drooping  willows  died,  his  mournful  fprite. 

Shall  vtiit  fad,  perchance,  her  blent  fleep  : 

Then  he,  perhaps,  with  moill  and  wat’ry  hand. 

Shall  fondly  lecra  to  prefs  her  (hudd  ring  cheek* 

And  with  his  blue-fwuln  lace  before  her  Blind, 

And,  (hiv’ring  cold,  thefo  piteous  accents  fpcak  : 

**  Purfue,  dear  wife,  thy  daily  toils  purfue* 

44  At  dawn  or  dulk,  mduBrious  as  before  ; 

44  Nor  e’er  of  me  one  * be/fiejt  thought  renew,  • hapltfo 

44  While  I lie  welt ’ring  on  the  oaicrd  Ihore, 

Drown  d by  the  kclpic’sf  wrath,  nor  e’er  (hall  aid  thee  f the  wv.tr 
IX.  fmore!’*  fond. 

Unbounded  is  thy  range  ; with  varied BtiU  * • fljk. 

Thy  mufc  may,  like  thofe  foath’ry  ttfbcs  which  fpring 
From  their  rude  rocks,  extend  her  (kirtitfg  wing 
Round  the  moill  marge  of  each  cold  Hebrid  tile, 

To 


the  focnc  of  difeovery  be  bud  in  a bureau.  As  the  ode  of  the  anonymous  editor  differs,  however,  very  Httle 
from  that  of  Dr  Carlyle,  and  as  what  is  affirmed  by  a gentleman  may  be  true,  though  44  he  choofos  not  at 
prefont  to  publiih  his  name,"  we  have  inforted  into  our  work  the  copy  which  pretends  to  be  perfedt,  noting  at 
tbe  bottom  or  margin  of  the  page  the  different  readings  of  Dr  Carlyle's  edition.  In  the  Do&or’t  manufeript* 
which  appeared  to  nave  been  nothing  more  than  the  prtma  cura%  or  firft  (ketch  of  the  poem,  the  fifth  ftanza  and 
half  of  the  fixth  were  wanting  j and  to  give  a continued  context,  he  prevailed  with  Mr  M(l) * * 4Kenzic,  the  ingenious 
author  of  the  Man  of  Fetb*g%  to  fiD  up  the  chafm.  This  he  did  by  the  following  beautiful  lines,  which  we  can- 
not help  thinking  much  more  happy  than  thofc  which  occupy  their  place  in  the  copy  laid  to  be  perfect : 


44  Or  on  fomc  belly  tag  rock  that  (hades  the  deep* 
They  view  the  lurid  figna  that  crofs  the  (ky. 
Where  in  the  weft  the  brooding  tempefts  lie 
And  hear  their  firft,  faint,  ruftling  pennons  fweep^ 
Or  iu  the  arched  cave,  where  deep  and  dark 
The  broad  unbroken  billows  heave  and  (well* 

In  horrid  mufings  wrapt,  they  fit  to  mark 
The  lab’ring  moon  ; or  lift  the  nightly  yell 
Of  that  dread  fpirit,  whofo  gigantic  form 
The  feer’s  entranced  eye  can  well  forvey. 
Through  the  dim  air  who  guides  the  driving  ftorm* 
And  points  the  wretched  bark  its  deftin’d  prey. 
Or  him  who  hovers  on  his  flagging  wing. 


O’er  the  dire  whirlpool,  that  in  ocean’s  wade* 

Draws  in  ft  ant  down  whate’er  devoted  tiling 

The  foiling  breeze  within  its  reach  hath  plac’d  — — 
The  diflant  teaman  heart,  and  flies  with  trembling  hade. 

Or  if  on  land,  the  fiend  exerts  his  fway. 

Silent  he  broods  o’er  quickfaad,  bog,  or  fen. 

Far  from  the  (helt’ring  roof  and  haunts  of  men. 
When  witched  darknefs  (huts  the  eye  of  day, 

And  (hrouds  each  (tar  that  wont  to  cheer  the  night  % 
Or  if  the  drifted  fnow  perplex  the  way. 

With  trcaeh'rous  gleam  he  lures  the  fated  wight 
And  leads  him  flound’ring  on  and  quite  affray." 


(l)  By  young  Aurora,  Collins  undoubtedly  meant  the  firft  appearance  of  the  northern  lights,  which  ii  com- 
monly foid  to  have  happened  about  the  year  1715. 

f m)  Second -fight  is  the  term  that  is  ufod  for  the  divination  of  the  Highlanders. 

in)  The  late  dnkc  of  Cumberland,  who  defeated  the  Pretender  at  the  battle  of  CuQodcn. 

(o)  A fiery  meteor,  called  by  various  names*  foch  as  WiU  tu/fo  the  Wifa  Jack  wtb  the  Lamhons , See.  II 
hovers  in  the  air  over  marihy  and  fenny  places. 


Part  II.  POE 

Of  Lyric  To  that  hoar  pile  (p)  which  ibl  its  rain  (hows: 

In  whofc  finall  nulti  a pigmy-folk  is  found, 

L * Whofc  bones  the  dclvcr  with  his  fpadc  upthrows, 

And  culls  them,  wond’ring,  from  tlic  hallow’d  ground! 
Or  thither (q^),  where  beneath  the  lhow’ry  weft, 

The  mighty  kings  of  three  fair  realms  arc  hul  s 
Once  foes,  perhaps,  together  now  they  reft, 

No  Haves  revere  them,  and  no  wars  invade  : 

Yet  frequent  now,  at  midnight  (olemn  jiour. 

The  rifted  mounds  their  yawning  cells  unfold. 

And  forth  the  monarchs  (talk  with  for* reign  pow*r 
In  pageant  robes  ; and,  wreath'd  wfth  ftveeny  gold. 
And  on  their  twilight  tombs  aerial  council  hold. 

X. 

But,  oh  ! o’er  all,  forget  act  KOda’s  race. 

On  whofc  bleak  rocks,  which  brave  the  wafting  tides. 
Fair  Nature’s  daughter.  Virtue,  yet  abides. 

Go!  juft,  as  they,  their  blamelefs  manners  trace  ! 

Then  to  my  ear  tranftnit  fume  gentle  fong. 

Of  thofe  whofc  lives  arc  yet  iinccrc  and  plain, 

Tht-ir  bounded  walks  the  rugged  cliffs  along. 

And  all  their  prufpeft  but  the  wint'ry  main. 

With  fparing  temp 'ranee  at  the  needful  tune. 

They  drain  the  feented  fpring ; or,  hunger- preft* 

Along  th'  Atlantic  rock,  undreading,  climb, 

• See  Bird-  And  of  its  eggs  defpoil  the  Solan’s  ncll 

Thus,  blcil  in  primal  innocence,  they  live. 

Suffic'd,  and  hippy  with  that  frugal  fare 
^ y * Which  taftetu!  toil  and  hourly  danger  give. 

Hard  is  their  ftidlow  foil,  and  bleak  and  bare  ; 

Nor  ever  vernal  bee  was  heard  to  murmur  there  1 

XI. 

Nor  need’ll  thou  blufh  that  fuch  folk  themes  engage 
Thy  gcnlk  mind,  of  fairer  (lores  polTeft  ; 

For  not  alone  they  touch  the  village  bread, 

But  fill’d  in  elder  time  th’  hilloric  page. 

There,  Shakefpcarc’s  £clf,  with  every  garland  crown’d. 
Flew  to  theft  fairy  dim  ft  bit  fancy  fbten  (a). 

In  mufing  hour  ; his  wayward  fillers  found. 

And  with  their  terrors  drels'd  the  m-^gic  feene. 

From  them  he  fung,  when,  ’mid  his  bold  defign. 
Before  the  Scot,  afflicted,  and  aghaft  ! 

The  fhadowy  kings  of  Banquo's  fitted  line. 

Thro-'  the  dark  cave  in  glcamy  pageant  pafs’d. 

Proceed ! nor  quit  the  talcs  which,  limply  told. 
Could  once  fa  well  my  anfw’ring  bofom  pierce  j 
Proceed,  in  forceful  founds,  and  oolours  bold. 

The  native  legends  of  thy  land  rehearf*  ; 

To  fuch  adapt  thy  lyre,  and  fuit  thy  powerful  verfe. 

XII. 

In  feenes  like  thefe,  which,  daring  to  depart 
From  fuber  truth,  arc  Hill  to  nature  true. 

And  call  forth  frelh  delight  to  fancy’s  view, 

Th’  heroic  mule  employ’d  her  Taffo’s  art! 


f fpsdouw 
4 Three  ri. 
vert  in 
Scotland. 


TRY. 

How  have  I trembl'd,  when,  at  Tancitd's  ftroke, 

Its  gulhing  blood  the  gaping  cyprefs  pour'd, 

When  cadi  live  plant  with  mortal  accents  fpoke/ 

And  the  wild  blaft  upheav’d  the  vanifh’d  fword  ! 

How*have  I lat,  when  pip'd  the  penfive  wind. 

To  hear  his  harp  by  Britilh  Fairfax  ftruug) 

Prevailing  poet ! whofc  undoubting  mind) 

Believ'd  the  magic  wonders  which  he  fung  ! 

Hence,  at  each  found,  imagination  glows  ! 

Hmre,  at  each  picture,  vivid  lift  ftarts  here  / ( 9 ) 

Hence  his  warm  lay  with  fofteil  fweetrvefs  flows! 

Melting  it  flows,  pure,  murm'rmy* , ftrong,  and  clear. 

And  fills  th*  impaffion’d  heart,  and  wins  th’  harmonious 

XIII.  [ear! 

All  hail,  ye  feenes  that  o’er  my  foul  prevail ! 

Yc  [pltnJid\  friths  and  lakes,  which,  far  away, 

Arc  by  fmooth  Annan|  fill'd,  or  pall'ral  Tay$, 

Or  Don's^  romantic  fprings,  at  diftancc,  hail  1 
The  time  (Hall  come,  when  I,  perhaps,  may  tread 

Your  lowly  glens  o’erhung  with  fprtadmg  broom;  $ vsUcys. 
Or  o’er  your  ftretching  heaths,  by  fancy  led. 

Or  o'er  your  mountains  eretp , in  awful  gloom!  (t) 

Then  will  I drefs  once  more  the  faded  bow’r. 

Where  Joufon(u)  fat  in  Drummond’s  uajfic # (bade;  ♦ fodsL 
Or  crop,  from  Tiviotdale,  each  lyric  flow’r, 

And  mourn,  on  Yarrow’s  banka,  where  Witty' t la*J\\  f the  wi* 
Meantime,  ye  pow’rt  that  on  the  plains  which  bore  dowed 
The  cordial  youth,  on  Lothian's  plains ( x),  attend!  * 
Where’er  Homo  dwetls\,  on  hill,  or  lowly  moor,  | he  dwcU»- 
To  him  I loofe  §,  your  kind  protection  kewd,  [friend!  j loye^ 
And,  touch'd  with  love  like  mine,  preserve  my  abfent 

Dr  Johnfon,  in  his  life  of  Collins,  informs  us,  that 
Dr  Warton  and  his  brother,  who  had  feen  this  ode  in 
the  author’s  poffeflion,  thought  it  fuperior  to  hia  other 
works.  The  tafte  of  the  Wartons  will  hardly  be  que- 
ftioned  j but  wc  arc  not  fure  that  the  following  Ode  to 
the  PuJ}ions  has  much  lefs  merit,  though  it  be  merit  of  a 
different  kind,  than  the  Ode  on  the  Superilitions  of  tha 
Highlands : , 

Whf.k  Mufic,  heav’nly  maid,  was  young. 

While  yet  in  early  Greece  (he  fung. 

The  PalTions  oft,  to  hear  her  (hell, 

Throng'd  around  her  magic  cell. 

Exulting,  trembling,  raging,  fainting, 

Poffcft  beyond  the  Mufc’s  painting  ; 

By  turns  they  felt  the  glowing  mind 
Difturb’d,  delighted,  rais’d,  refin'd. 

Till  once,  'tis  laid,  when  all  were  fir’d. 

Fill’d  with  fury,  rapt,  infpir'd, 

From  the  fupporting  myrtles  round 
They  fivatch'd  her  inftruments  of  found  : 

And  as  they  oft  had  heard  apart  *• 

Sweet  lcffons  of  her  forceful  art. 

Each,. 


( r ) One  of  the  Hebrides  is  called  the  IJJe  of  Pigmies , where  it  is  reported,  that  feveral  miniature  bones  of 
the  human  fpecies  have  been  dug  up  in  the  ruins  of  a chapel  there. 

(qJ  IcoimkiD,  one  of  the  Hebrides,  where  many  of  the  ancient  Scottiih,  Irilh,  and  Norwegian  kings,  are  laid 
to  be  interred. 

(a)  This  line  wanting  in  Dr  Carlyle’s  edition, 
is)  This  line  wanting  in  Dr  Carlyle’s  edition. 

(t)  This  line  wanting  in  Dr  Carlyle’s  edition. 

f u)  Ben  Jonfon  paid  a vliit  on  foot  in  1619  to  the  Scotch  poet  Drummond,  at  his  feat  of  Hawthorndea,  with* 
in  feveu  miles  of  Edinburgh. 

(x)  Barrow,  it  feems,  was  at  the  univcrlity  of  Edinburgh,  which  is  in  the  county  of  Lothian. 
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230  POE 

Of  t.yi!e  F.adi,  for  mwlnefi  rul'd  the  how, 

Would  prove  hi,  own  caprcfiire  power, 

Firft  Fear  his  hand,  its  (kill  to  try. 

Amid  the  chords  bewilder’d  laid, 

And  back  recoil’d,  he  knew  not  why, 

Ev’n  at  the  found  himfclf  had  made. 

Next  Anger  rufti’d  ; his  eyes  on  fire, 

In  lightnings  own’d  his  frerct  ftiugs  ; 

In  one  rude  claih  he  ftruck  the  lyre, 

And  fwept  w ith  hurried  hand  the  firings. 

With  woeful  meafure*  wan  Defpair — 

Low  fullcn  founds  his  grief  beguil'd  ; 

A folcmn,  ft  range,  and  mingled  air ; 

*Twas  fad  by  fits,  by  darts  ’twas  wild. 

But  thou,  O Hope ! with  eyes  fo  fair, 

What  was  thy  delighted  meafure  i 
Still  it  whifper*d  promis'd  pleafurc. 

And  hade  the  lovely  fccnes  at  diftance  hail ! — 

Still  would  her  touch  the  ilrain  prolong. 

And  from  the  rocks,  the  woods,  the  vale, 

She  call'd  on  Echo  dill  through  all  her  fong  ; 

A nd  where  her  fweeteft  theme  (he  chofc, 

A foft  refponfive  voice  was  heard  at  every  clofe. 
And  Hope  enchanted  fmil'd,  and  wav’d  her  golden  hair. 
And  longer  had  fhc  fung  -but,  with  a frown. 
Revenge  impatient  rofe  f 

He  threw  his  blood-llaiu’d  fword  in  thunder  down, 
And,  with  a withering  look. 

The  war-denouncing  trumpet  took, 

And  blew  a blaft  fo  loud  and  dread. 

Were  ne’er  prophetic  founds  fo  full  of  woe. 

And  ever  and  anon  he  beat 

The  doubling  drum  with  furious  heat  ; 

And  though  fometimes,  each  drear)  paufe  between, 
Dejeftcd  Pity  at  his  fide 
Her  foul-fubduing  voice  applied, 

Yet  dill  he  kept  his  wild  unalter'd  mien,  [his  head. 
While  each  drain'd  ball  of  light  feem’d  burning  from 

Thy  numbers,  Tealoufy,  to  nought  were  fix'd, 

Sad  proof  of  thy  diftrcfsful  date ; 

Of  differing  themes  the  veering  fong  was  mix’d  ; 

And  now  it  courted  Love,  now'  raving  call’d  on  Hate. 

With  eyes  uprais'd,  as  one  mfpir’d,  j 
, Pale  Melancholy  fat  retir’d, 

And  from  her  wild  fcquefter'd  feat, 

In  notes  by  diilance  made  more  fwcet. 

Pour'd  through  the  mellow  horn  her  penfive  foul, 

And  dafhing  foft  from  rocks  around, 

Bubbling  runnels  join'd  the  found  ; 

Through  glades  and  glooms  the  mingled  meafure  dole, 
Or  o’er  fome  haunted  dreams  with  fond  delay, 
Round  ;ui  holy  calm  diffufing, 

Love  of  peace,  and  lonely  mufiitg, 

In  hollow  murmurs  died  away. 

But  O!  how  alter'd  was  its  fprightlicr  tone  ! 

When  Checrfulnefs,  a nymph  of  healthied  hue, 

Her  bow  acrofs  her  (boulder  flung, 

Her  bufkins  gemm'd  with  morning  dew, 

Blew  an  infpiring  air,  that  dale  and  thicket  rung, 

The  hunter’s  call  to  Faun  and  Dryad  known  ; 

The  oak-crown'd  fiflers,  and  their  challc-cy'd  queen, 


TRY. 

Satyrs  and  fyima  boys  were  fetid. 

Peeping  from  forth  their  alleys  green  | 

Brown  Excrcifc  rejoic'd  to  hear. 

And  Sport  leapt  up,  and  feiz'd  his  bcechcn  (pear. 

Lad  came  Joy’s  oedatie  trial ; 

He,  with  viny  crown  advancing, 

Fird  to  the  lively  pipe  his  band  addred, 

But  foon  he  faw  the  brilk  awakening  viol, 

Whofe  fweet  entrancing  voice  he  lov'd  the  bed. 

’)  hey  would  have  thought  who  heard  the  draft. 
They  faw  in  Tempe's  vale  her  native  maids, 
Amidfl  the  fedal  icunding  (hades. 

To  fome  unwearied  minitrcl  dancing. 

While,  as  his  flying  fingers  klfs'd  the  firings. 

Love  fram’d  with  Mirth  a gay  fantadic  round : 

Looic  were  her  treffes  fecn,  her  zone  unbound 
A nd  be,  amidd  his  frolic  play, 

As  if  be  would  the  charming  air  repay. 

Shook  thoufand  odours  from  his  dewy  wings* 

O Mufic ! fpherc-dtfccnded  maid. 

Friend  of  pleafure,  wifdom’s  aid. 

Why,  Goddcfs,  why  to  us  denied  ? 

Lay’d  thou  thy  ancient  lyre  afide  ? 

As  in  that  lov'd  Atheniau  bower. 

You  learn'd  an  all-commanding  power : 

Thy  mimic  foul,  O Nymph  endear’d. 

Can  well  rccal  what  then  it  beard. 

Where  is  thy  native  Ample  heart. 

Devote  to  virtue,  fancy,  art  ? 

A rife,  as  in  that  elder  time, 

Warm,  cnergic,  chadc,  iublime ! ( 

Thy  wonders,  in  that  god  like  age, 

Fill  thy  recording  fider  s page—  ‘‘ 

*Tis  faid,  and  I believe  the  talc,  # 

Thy  humbled  reed  could  more  prevail. 

Had  more  of  drength,  diviner  rage, 

Than  all  which  charms  this  languid  age  ; ; 

Ev’n  all  at  once  together  found 
Carcilia’s  mingled  world  of  found— 

O!  bid  our  vain  endeavours  eeafe. 

Revive  the  juft  defigns  of  Greece, 

Return  in  all  thy  Ample  date  ! - 

Confirm  the  talcs  her  ion’s  relate. 

We  (had  conclude  this  fecYton,  and  thefe  examples, 
with  Gray's  Prcgrefi  of  Potfy , which,  in  (pile  of  the  fo 
verity  of  Johnfon’s  criticifm,  certainly  ranks  high  among 
the  odes  which  pretend  to  fubliinity.  The  fird  dan /a, 
when  examined  by  the  frigid  rules  of  grammatical  eriti- 
cifra,  is  certainly  not  faulilcf*.  ; but  its  faults  will  be 
overlooke  d by  every  reader  who  has  any  portion  of  the 
author’s  fervor : 

I.  I. 

Awake,  jEolian  lyre,  awake. 

And  give  to  rapture  all  thy  trembling  firings. 

From  Helicon’s  harmonious  fprings 
A thoufand  rills  their  mazy  progrefs  take : 

The  laughing  flowers,  that  round  them  blow. 

Drink  life  and  fragrance  as  they  flow. 

Now  the  rich  dream  of  mufic  winds  along, 

Deep,  majedic,  fraooth,  and  drong. 

Thro*  verdant  vales,  and  Ceres’  golden  reign : 

Now  rolling  down  the  deep  amain, 

Headlong,  impetuous,  fee  it  pour : 

The  rocks,  and  nodding  groves,  rebellow  to  the  roar. 
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frogry.  Oh ; Sovereign  of  the  willing  foul, 

Parent  of  fwet*  and  folemn-brcatbing  airy. 

Enchanting  (hell ! the  Cullen  cares, 

And  frantic  palfiona,  hear  thy  Toft  controuj. 

On  Thracia’s  hills  the  lord  of  war 
Has  curb'd  the  fuiy  of  his  car. 

And  dropp’d  his  thirdly  lance  at  thy  command. 
Perching  on  the  feeptred  hand 
Of  Jove,  thy  magic  lulls  the  feather'd  king 
With  ruffled  plumes,  and  flagging  wing : 

Quench’d  in  dark  clouds  of  (lumber  lie 

TEc  terror  of  his  beak,  and  lightnings  of  his  eye. 

r.  3. 

Thee  the  voice,  the  dance,  obey. 

Temper’d  to  thy  warbled  lay  : 

O'er  Idalia's  velvet-green 
The  rofy-crowned  loves  arc  feen. 

On  Cythcrca’a  day, 

With  antic  fports,  and  blue-ey'd  pleafures, 

Frifking  light  in  frolic  meafurcs ; 

Now  purfuing,  now  retreating. 

Now  in  circling  troops  tliey  meet } 

To  briik  notes,  in  cadence  boating, 

Glance  their  many-twinkling  feet. 

Slow  melting  drains  their  queen’s  approach  declare : 
Where’er  (he  turns,  the  graces  homage  pay. 

With  arms  fublime,  that  float  upon  the  air, 

In  gliding  date  Ihc  wins  her  eafy  way  : 

O’er  her  warm  cheek,  and  rifing  bofom,  move 
The  bloom  of  young  ddire,  and  purple  light  of  love. 

II.  1. 

Man’s  feeble  race  what  ilL  await  ; 

Labour,  and  penury,  the  racks  of  pain, 

Difeafe,  and  forrow’i  weeping  train, 

And  death,  fad  refuge  fiom  the  ilorms  of  fate  I 
The  fond  complaint,  my  fong,  difprove, 

And  juftify  the  laws  of  Jove. 

Say,  has  he  giv'n  in  vain  the  hcav’nly  mufc? 

Night,  and  all  her  fickly  dews. 

Her  fjpcArcs  was,  and  birds  of  boding  cry, 

He  gives  to  range  the  dreary  Iky  { 

Till  down  the  callem  cliffs  afar 

Hyperion’s  march  tliey  fpy,  and  glitt’riog  (hafts  of  war. 

IL  i. 

In  climes  beyond  the  folar  road. 

Where  (baggy  forms  o’er  ice-built  mountain*  roam. 
The  Mufc  has  broke  the  twilight-gloom, 

- To  cheer  the  thiv’ring  native’s  dull  abode. 

And  oft,  liencath  the  oci’rous  (hade 
Of  Chili  s boundlcfo  forcils  laid. 

She  deigns  to  lurar  the  favage  youth  repeat. 

In  loofc  numbers  wildly  fweet, 

Their  fcathcr-cindlurd  chiefs,  and  du(ky  loves. 

Her  trail,  where  er  the  goddefs  roves, 

Glory  parfuc,  and  gen'rous  (hame, 

Th*  unconquerable  mind,  and  freedom’s  holy  flame. 

11.  3. 

Woods,  that  wave  o’er  Delphi’s  deep, 

Ides,  that  crown  th’j£gcan  deep, 

Fields,  that  cool  Iliffus  laves. 

Or  where  Marauder’*  amber  waves 
In  ling’ring  lab’rinth*  creep. 

How  do  your  tuneful  echoes  langui/h 
Mute,  btu  tu  the  voice  of  angoifh ! 


TRY. 

Where  each  old  poetic  mountain 
Infpiration  breath'd  around  ; 

F.v'ry  (hade  and  hallow’d  fountain 
Murmur’d  deep  a folemn  found : 

Till  the  fad  uine,  in  Greece’s  evil  hour. 

Left  their  Parnaffus  for  the  Latian  plains. 

Alike  they  from  the  pomp  of  tyrant  power. 

And  coward  vice  that  revels  in  her  chains. 

When  Latium  had  her  lofty  fpirit  loft. 

They  fought,  oh  Albion  1 next  thy  fea  encircled  coaft. 
III.  1. 

Far  from  the  fun,  and  fummer-gale, 

In  thy  green  lap  was  nature’s*  darling  bid. 

What  time,  where  lucid  Avon  (l ray’d, 

To  him  the  mighty  mother  did  unveil 
Her  awful  face  : the  dauntlcfs  child 
Stretch’d  forth  his  little  arms,  and  fail'd. 

This  pencil  take  (fhc  fatcl)  whofc  colours  clear 
Richly  paint  the  venial  year: 

Thine  too  thefc  golden  keys,  immortal  boy  ! 

This  can  unlock  the  gates  of  joy  ; 

Of  horror  that,  and  thrilling  fears, 

Or  opc  the  footed  fource  of  fympathctic  tears, 

III.  a. 

Nor  fecond  he  j , that  rode  fublime 
Upon  the  fcraj>h-vviug9  of  ccftafy. 

The  fccrcts  of  th*  ahyfs  to  fpy. 

lie  pafs’d  the  flaming  bounds  of  place  and  time  : 

The  living  throne,  the  fapphirc  blaze, 

Where  angels  tremble  while  they  gaze. 

He  faw  ; but,  blajled  with  cxccfs  of  light. 

Clos’d  his  eyes  in  endlcfs  night. 

Behold,  where  Drydcn's  lets  prefumptuous  car. 

Wide  o’er  the  fields  of  glory  bear 
Two  courfers  of  ethereal  race. 

With  necks  in  thunder  cloth'd,  and  long-refounding 
III.  3.  [pace. 

Hark  his  hands  the  lyre  explore! 

Bright-cy’d  fancy,  hov’ring  o’er, 

Scatters  from  her  pictur'd  urn 

Thoughts  that  breathe,  and  words  that  burn. 

But  ah  ! ’tis  heard  no  more — 

Oh  ! Lyre  divine,  what  daring  fpirit 
Wakes  thee  now  ? tho  he  inherit 
Nor  the  pride,  nor  ample  pinion. 

That  the  Theban  eagle  bear. 

Sailing  with  fupreme  dominion 
ITrough  the  azure  deep  of  air: 

Yet  oft  before  bis  infant  eye*  would  run 
Such  forms  as  glitter  in  the  Mufe  s ray. 

With  orient  hues,  unborrow’d  of  the  fun  : 

Yet  (hall  he  mount,  and  keep  his  diftant  way 
Beyond  the  limits  of  a vulgar  fate, 

Beneath  the  good  how  far — but  far  above  the  great. 
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Til  a Elegy  is  a mournful  and  faintlvr,  but  yet  fweet  ifhe  digy; 
and  engaging,  kind  of  poem.  It  was  firfl  invented  to 
bewail  the  death  of  a friend  ; and  afterwards  ufed  to  cx- 
prefs  the  complaints  of  lovers,  or  any  other  melancholy 
fubjeft.  In  procefo  of  time,  not  only  matters  of  grief, 
but  jo yt  wifliea,  prayers,  cxpoftulationa,  reproaches,  ad- 
monitions, and  alir.uft  every  other  iubjed,  were  admitted 
into  elegy  j however,  funeral  lamentations  and  affairs  of 
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■ love  feem  mod  agreeable  to  It#  cliarafterfwhidi  It  gentle. 

y'  ' nefa  and  tenuity. 

The  plaintive  elegy,  in  mournful  (late, 

DiflievellM  weeps  the  ft  cm  deciccs  of  fate  s 
Now  paint*  the  lover’s  torment*  and  delights  j 
Now  the  nymph  flatten,  threaten*,  or  invite*. 

But  he,  who  would  thefe  pafikms  well  expreft, 

Muft  more  of  love  than  poetry  poflefs. 

I hate  thofe  lifclefs  writer*  whofe  forc’d  fire 
In  a cold  ftyle  deferibe*  a hot  dcfne  ; 

"Who  figh  by  rule,  and,  raging  in  cold  blood. 

Their  fluggilh  mufc  fpur  to  an  am'rous  mood. 

Their  ecilafics  infipidly  they  ftign  j 

And  always  pine,  and  fondly  hug  their  chain  { 

Adore  their  prifon,  and  their  fun* rings  bids  ; 

Make  fenfe  and  rcafon  quativl  as  they  plcafc. 

’Twaa  not  of  old  in  this  affctled  tone. 

That  fmooth  Tibullu*  made  Hi*  am’rous  moan.; 

Or  tender  Ovid,  in  melodious  drains, 

Of  love’s  dear  art  the  pleating  rules  explain*. 

You,  who  in  elegy  would  juiUy  write, 

Confult  your  heart;  let  that  alone  endite.- 

£ From  the  Fremh  of  Dcfprcux.j  Soave*. 

*34  The  plan  of  an  elegy,  a*  indeed  of  all  other  poem*, 
* * * ousht  to  be  made  before  a line  is  written  ; or  elfe  the 
author  will  ramble  in  the  dark,  and  hi*  verte*  have  no 
dependancc  on  each  other.  No  epigr,n mmatic  point*  or 
conceits,  none  of  thofe  fi*e  thing i which  mod  people  are 
fo  fond  of  in  every  fort  of  poem,  can  be  allowed  in  this, 
but  muft  give  place  to  nobler  beauties,  thofe  of  nature 
and  the  ftuftm ■.  Elegy  rcje£U  whatever  is  facetious, 
fatirical,  or  majcftic,  and  is  content  to  lie  plain,  decent, 
and  unaffe&cd ; yet  in  thi*  humble  ftate  is  (he  facet 
and  engaging,  elegant  and  aitra&ivc.  This  poem  is 
adorned  with  frequent  tommifertUioni , complaint  t,  excl j» 
mat  ion  I , adtlrejfti  to  thing  t or  per  font,  Ihort  and  proper 
digrrJJionj,  aliufwnt,  comparifons , profofopauit  or  feigned 
perfons,  and  fometimes  with  ftiort  deferiptiotu . The 
did  ion  ought  to  be  free  from  any  harfhnrft ; nr  at,  eetfy, 
p.-rfpu  urns . exprejjix'f  of  the  m.jnntrj,  tender,  and  patkrtitt 
and  the  numbers  fliuuld  be  fmooth  and  flowing,  and 
captivate  the  car  with  their  uniform  fweet  nefs  and  de- 
licacy. 

, Of  elegies  on  the  fubjed  of  death,  that  by  Mr  Gray, 

written  in'  a country  church-yard,  i*  one  of  the  bed 
that  has  appeared  in  our  language,  and  may  be  juftly 
adeemed  a mafterpiece.  But  being  fo  generally  known, 
it  would  be  fuperfluou*  to  infert  it  here. 

On  the  fubjed  of  love,  wc  (haD  give  an  example  from 
the  elegies  of  Mr  Hammond. 

Let  others  bond  their  heaps  of  (billing  gold. 

And  view  their  field*  with  waving  plenty  crown ’dj, 
Whom  neighb’ring  foe*  in  conftant  terror  hold, 

And  trumpet*  break  their  dumber*,  never  founds 
While,  calmly  poor,  1 trifle  life  away. 

Enjoy  fweet  leifurc  by  my  cheerful  fire. 

No  wanton  hope  my  quiet  Avail  betray, 

But  cheaply  hlds’d  I’ll  fcom  each  vain  defire, 
'With  timely  care  I’ll  fbw  my  little  field. 

And  plant  my  orchard  with  it*  mafter’*hand| 
Nor  blulh  to  fpread  the  hay,  the  hook  to  widd, 

Or  range  my  (heave*  alone  the  funny  land. 

If  late  at  dude,  while  cnrelefdy  I roam, 

I meet  a drolling  kid  oi  bleating  lamb, 
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Under  my  arm  I’ll  bring  the  wand’rer  home. 

And  not  a little  chide  it*  though  lief*  dam. 

What  joy  to  hear  the  temped  bowl  in  vain. 

And  clafp  a fearful  miltrds  to  my  bread  i 
Or  lull’d  to  (lumber  by  the  beating  rain. 

Secure  and  happy  fink  at  lad  to  red. 

Or  if  the  fun  in  flaming  Leo  ride. 

By  (Hady  river*  indolently  dray. 

And,  with  my  Delia  walking  fide  by  fide. 

Hear  how  they  murmur,  a*  they  glide  away. 
What  joy  to  wind  along  the  cool  retreat. 

To  flop  and  gaze  on  Delia  as  I go  ! 

To  mingle  fweet  difeourfe  with  kiflts  fweet. 

And  teach  my  lovely  Scholar  all  I know  ! 

Thus  pleas’d  at  heart,  and  not  with  fancy’s  drcMt 
In  lilcut  happmefs  I reft  unknown  ; 

Con  tout  with  what  I am,  not  what  1 feem, 

1 live  for  Delia  aud  rr.yiclf  alone. 

Ah  foolifh  man  I who,  thus  of  her  poflrfa’d. 

Could  float  and  wander  with  ambition’s  wind,. 
And,  if  his  outward  t tappings  (poke  him  bled. 

Not  heed  the  ficknel*  of  his  coufidous  mind. 

With  her  I fcorti  the  idle  breath  of  praile. 

Nor  trud  to  hanpinefs  that's  not  our  own 4 
The  (mile  of  fortune  might  iufpicion  raife. 

But  here  I know  that  I am  lov’d  alone. 
Stanhof*,  in  wifdom  as  in  wit  divine. 

May  rife  and  plead  Britannia’s  glorious  caufc. 
With  dcady  rein  his  eager  wit  confine. 

While  manly  feufe  the  deep  attention  draws. 

Let  Stanhope  (peak  hi*  lili'uing  country’s  wrong. 
My  humble  voice  (hall  plcalc  one  partial  maid; 
For  her  alone  1 pen  my  tender  long, 

Securely  lilting  in  lira  friendly  (hade. 

Stanhope  (hall  come,  and  grate  hit  rural  friend; 

Delia  (hall  wonder  at  her  noble  gudt. 

With  bluftving  awe  the  riper  fruit  commend. 

And  for  her  hulbands  patron  cull  the  bed. 

Her  s be  the  cave  of  all  my  little  tiain, 

While  I with  tender  indolence  am  bled. 

The  favourite  iubje&  of  her  gentle  reign. 

By  love  alone  di  fling  uilhU  from  the  red. 

For  her  1*11  yoke  my  oxen  to  the  plough. 

In  gloomy  lordl*  tend  my  lonely  flock. 

For  tier  a goat- herd  climb  the  mountain’s  brow. 

And  deep  extended  on  the  naked  rock. 

Ah ! what  avail*  to  prefs  the  dately  bed. 

And  far  from  her  'midli  talldkfs  grandeur  weep* 
By  marble  fountains  lay  the  pentive  head. 

And,  while  they  murmur,  drive  in  vain  to  deep! 
Delia  alone  can  plcalc  aud  never  tire. 

Exceed  the  pamt  of  thought  in  true  delight; 
With  her,  enjoyment  wakens  new  defire, 

And  equal  rapture  glows  thro’  cv  ry  night. 
Beauty  and  worth  in  her  alike  contend 
To  charm  the  fancy,  and  to  tlx  the  mind  ; 

In  her,  my  wife,  my  nuitrefs,  and  my  friend, 

I tallc  the  joys  of  fenfe  and  reafon  join’d. 

On  her  I 'll  gaze  when  other*  love*  are  o’er. 

And  dying  prefs  her  with  my  clay*cold  hand— — 
Thou  weep  H already,  us  1 were  no  more, 

Nor  can  that  gentle  bread  the  thought  withdand* 
Oh ! when  I die,  my  laid!  moments  lparc. 

Nor  let  thy  grief  with  (harper  torment*  kill : 
Wound  not  thy  cheeks,  nor  hurt  that  fluwing  hair  , 
Tho’  I am  dead,  my  foul  (hall  love  thee  (lilL 

Oh 
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p»Aon].  Oh  quit  the  room,  oh  quit  the  dcnthful  bed, 

'Vn  'J-»  "J  Or  thou  wilt  die,  fo  tender  it  thy  heart ! 

Oh  leave  me,  Delia!  ere  thou  fee  me  dead, 

Thefe  weeping  friends  will  do  thy  mournful  part. 

Let  them,  extended  on  the  decent  bier, 

Convey  the  corfc  in  melancholy  ftate, 

Thro’  all  the  village  fpread  the  tender  tear, 

While  pitying  maids  our  wond’rous  love  relate. 

Sect.  IV.  Of  the  Paftoral . 

This  poem  takes  its  name  from  the  Latin  word  pa- 
ftor,  a M fhepherd  the  fubjeX  of  it  being  fomethmg 
in  the  part  oral  or  rural  life  ; and  the  perfons,  intcrlocu- 
,3  j tors,  introduced  in  it,  cither  fhepherds  or  other  nifties. 
The  pafto-  Thefe  poems  are  frequently  called  eclogues,  which 
i*l»  fignifics  *'  feleX  or  choice  pieces  though  fomc  ac- 

count for  this  name  in  a different  manner.  They  arc 
alfo  called  bucohckt,  from  « a herdfman.” 

Wfy  it  ge-  This  kind  of  poem,  when  happily  executed,  give* 
seraJiy  great  delight ; nor  is  it  a wonder,  fincc  innocence  and 
p kafa.  fimplicity  generally  pleafe : to  which  let  u*  add,  that 
the  feenes  of  part  orals  are  ufually  bid  in  the  coun- 
try, where  both  poet  and  painter  have  abundant  mat- 
ter for  the  excrcifc  of  genius,  fuch  at  enchanting  pro- 
fpcXs,  purling  ftreams,  fhady  groves,  enamelled  meads. 
Bowery  lawns,  rural  amufements,  the  bleating  of  flocks, 
and  the  mufic  of  birds  ; which  is  of  all  melody  the 
moil  fwcet  and  pleaflng,  and  calls  to  our  mind  the  wif. 
dom  and  tafte  of  Alexander,  who,  on  being  impor- 
tuned to  hear  a man  that  imitated  the  notes  of  the 
nightingale,  and  was  thought  a great  curiofity,  replied, 
that  ht  had  had  the  happmeft  of  bearing  the  nightingale  her- 
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It*  ch>rac-  The  chamber  of  the  part  oral  confifts  in  flmplicity, 
aer*  and  brevity,  and  delicacy  ; the  two  fir  ft  render  an  eclogue 
natural , and  the  kil  delightful  With  rcfpcX  to  na- 
ture, indeed,  we  arc  to  confidcr,  that  as  a paftoral  is  an 
image  of  the  ancient  times  of  innocence  and  undefign- 
ing  plainnefs,  we  are  not  to  deferibe  fhepherds  as  they 
really  ire  at  this  day,  but  as  they  may  be  conceived 
then  to  have  been,  when  the  beft  of  men,  and  even 
princes,  followed  the  employment.  For  this  rvafon,  an 
air  of  piety  fhould  run  through  the  whole  poem  ; which 
is  vifiblc  in  the  writings  of  antiquity. 

To  make  it  natural  with  refpeX  to  the  prefentage, 
fume  knowledge  *in  rural  affairs  fhould  be  difeovered, 
and  that  in  fuch  a manner  as  if  it  sva*  done  by  chance 
rather  than  by  defign ; left  by  too  much  pains  to  feem 
natural,  that  flmplicity  be  deftroyed  from  whence  arifes 
the  delight  ; for  what  is  fo  engaging  in  this  kind  of 
poefy  proceeds  not  fo  much  from  the  idea  of  a coun- 
try life  itfelf,  as  in  expofmg  only  the  beft  part  of  a 
thepherd's  life,  and  concealing  the  misfortunes  and  mi- 
feries  which  fometimes  attend  it.  Befidcs,  the  fubjeX 
mull  contain  fome  particular  beauty  in  itfelf,  and  each 
eclogue  prefent  a Icenc  or  profpeX  to  our  view  enrich- 
ed with  variety  : which  variety  is  in  a great  mcafure 
obtained  by  frequent  eomparifons  drawn  from  the  moll 
agreeable  objects  of  the  country  ; by  interrogations  to 
tilings  inanimate ; by  fhort  and  beautiful  digrcflions ; 
and  by  elegant  turns  on  the  words,  which  render  the 
numbers  more  fweet  and  pleaflng.  To  this  let  us  add, 
that  the  connexions  mull  be  negligent,  the  narrations 
and  descriptions  fhort,  and  the  periods  coocife. 

You  XV.  Pan  I. 
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Riddles  parables,  proverbs,  antique  phrafes,  and  fu-  Paflorsl.^ 
perftitious  fables,  are  fit  material*  to  be  intermixed  with  ' 
this  kind  of  poem.  Tliey  arc  here,  when  properly  ap- 
plied, very  ornamental  j and  the  more  fo,  as  they  give 
our  modem  corapofltions  the  air  of  the  ancient  manner 
of  writing.  ,jl 

The  ftyle  of  the  paftoral  ought  to  be  bumble,  yet  Style* 
pure  ; neat,  but  not  florid  ; eafy,  and  yet  lively : and 
the  numbers  fhould  be  fmooth  ami  flowing. 

This  poem  in  general  fhould  be  fhort,  and  ought 
never  much  to  exceed  1 00  lines ; for  wc  arc  to  confl- 
dcr  that  the  ancients  made  thefe  fort  of  compofitioni 
their  amufement,  and  not  their  bufinefs : but  however 
fhort  they  are,  every  eclogue  mull  contain  a plot  or 
fable,  which  muft  be  Ample  and  one ; but  yet  fo  ma- 
naged as  to  admit  of  fhort  digrtflions.  Virgil  has  al« 
ways  obferved  this.-  ■■  We  (hall  give  the  plot  ®r  ar- 
gument of  his  firft  paftoral  as  an  example.  Mclilxr us, 
an  unfortunate Jbepherd,  it  introduced  With  Tityru*,  one 
in  more  fortunate  circumjlaneet  ; the  former  addrejfet  the 
complaint  of  hit  f offerings  and  bonfkmeni  to  the  lattsr,  "tub* 
enjoys  his  flocks  and folds  in  the  midfi  of  the  public  calamity , 
and  therefore  exprtjfet  bis  gratitude  to  the  benefattor  from 
•suborn  this  favour  flowed : but  Melibosui  accufet  fortune^ 
civil  wars,  and  bids  adieu  to  his  native  country.  This  is 
therefore  a dialogue. 

But  we  arc  to  obferve,  that  the  poet  is  not  always 
obliged  to  make  his  eclogue  allegorical,  and  to  have  real 
perfons  reprefented  by  the  fiXitious  charade rs  introdu- 
ced ; but  is  in  this  refpeX  entirely  at  his  own  libcity. 

Nor  docs  the  nature  of  the  poem  require  it  to  be  al- 
ways carried  on  by  way  of  dialogue ; for  a fhepherd 
may  with  propriety  fing  the  praifes  of  his  love,  com- 
plain of  her  inconllancy,  lament  her  abfenec,  her  death. 

See.  and  addrcls  himfclf  to  groves,  hills,  rivers,  and 
fuch  like  rural  objeXs,  even  when  alone. 

We  fhall  now  give  an  example  from  each  of  thofe 
authors  who  have  eminently  dillinguifhcd  thcmfdves 
by  this  manner  of  writing,  and  introduce  them  in  the 
order  of  time  in  which  they  were  written.  T ^ 

Theocritus,  who  was  the  father  or  inventor  of  this  Example* 
kind  of  poetry,  has  been  dcfcrvcdly  cftcemcd  by  the"fdep»- 
bdl  critics;  and  by  fomc,  whofe  judgment  we  cannot®?**  fr^ 
difpute,  preferred  to  all  other  paftoral  writers,  with  4 
perhaps  the  Angle  exception  of  the  tender  and  delicate 
Gefrvcr.  Wc  fhall  infert  his  third  'dyl/ium,  not  hccaufe 
it'is  the  beft,  but  becaufe  it  is  within  our  compafs. 


To  Amaryllis,  lovely  nymph,  I fpeed. 

Meanwhile  my  goats  upon  the  mountains  feed. 

0 Tityrus,  tend  them  with  afflduous  care, 

Lead  them  to  crvfta!  fprings  and  pafturci  fair. 

And  of  the  ridgling’s  butting  horns  beware. 

Sweet  Amaryllis,  have  you  then  forgot 
Our  fcCTet  p leaf  ores  in  the  confcious  grott, 

Where  in  my  folding  arms  you  lay  reclin’d? 

Bleft  Was  the  fhepherd,  for  the  uvmph  was  kind. 

1 whom  you  call’d  jour  Dear , your  Love,  fo  late. 

Say,  am  i now  the  object  of  your  hate  ? 

Say,  is  my  form  difplcafing  to  your  fight  ? 

This  cruel  love  will  furely  kill  me  quite. 

Lo  ! ten  large  apples,  tempting  to  the  view, 

Pluck’d  from  your  favourite  tree,  where  late  they  grew'. 
Accept  this  boon,  *tis  all  my  prefent  flore  ; 
To-morrow  will  produce  as  many  more. 

- G g Muamvhuc 
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Fa&orsl.  Meanwhile  thcfe  heart -confuming  pains  remove, 
And  give  me  gentle  pity  for  my  love. 

Oh  ! was  I made  by  lome  transforming  power 
A bee  to  buz*  in  yonr  fcquefter'd  bow’r ! 

To  pierce  your  ivy  (hade  with  murmuring  found. 
Ana  the  light  leaves  that  compafc  you  around. 

J know  thee,  Love,  and  to  my  Conow  find, 

A god  thou  art,  but  of  the  lavage  kind  j 
A lioncf*  furc  fuckled  the  fell  child, 

And  with  his  brother#  ntirfl  him  in  the  wild  ( 

On  me  his  fcorching  flames  inceflant  prey, 

Glow  in  my  bones,  and  melt  my  foul  away. 

Ah,  nymph,  whole  eyes  deftructivc  glance*  dart, 
Fair  is  your  lace,  but  flinty  is  your  heart : 

With  kifiVs  kind  this  rage  of  love  appeafe  ; 

For  me,  food  fwain  ! cv’n  empty  kiffc*  pleafe. 
Your  (com  (fiftrafts  me,  and  will  make  me  tea* 
Thcflow’ry  crown  I wove  for  you  to  wear. 
Where  rofes  mingle  with  the  ivy-wreath. 

Ami  fragrant  herbs  ambrofial  odour*  breathe. 

Ah  me  1 what  (sings  I feel ; and  yet  the  fair 
Nor  fees  my  farrows  nor  will  hear  my  pray’r. 

I'll  doff  my  garments,  finer  X needs  mull  die. 
And  from  yon  rock  that  points  its  fummit  high. 
Where  patient  Alpis  fnarcs  the  finny  fry, 

I’D  leap,  and,  though  perchance  I rife  again, 
YouU  laugh  to  fee  me  plunging  in  the  main. 


"By  a prophetic  poppy-leaf  I found 
Your  chang’d  affech'on,  for  it  gave 


Though  in  my  hand  A ruck  1 


.vc  so  found; 
m as  it  lay. 


But  quickly  wither’d  like  your  k>vc  away. 

An  old  witch  brought  lad  tiding*  to  my  ear*. 
She  who  tells  fortune*  with  the  neve  and  (beer*# 


For  leafing  barley  in  my  fields  of  late, 

She  told  me,  1 fibould  love,  and  you  Ihould  hate ! 
For  you  my  care  a milk-white  goat  fupply’d. 
Two  wanton  kids  run  frifkiog  at  her  fiat ; 
Which  oft  the  nut-brown  maid,  Erithacis, 

Ha*  begg’d  and  paid  before-hand  with  a kifs ; 
And  fince  you  thus  my  ardent  paifiou  flight. 
Her**  they  flufl  be  b tlort  to-morrow  night. 


My  right  eye  itches ; may  it  lucky  prove. 
Perhaps  I foon  (ball  fee  the  nymph  I love  j 
Beneath  yon  pine  I’H  fmg  diftioa  and  clear. 


Perhaps  the  fair  my  tender  notes  lhall  hear  » 
Perhaps  may  pky  my  melodious  moan  j 
She  i«  not  metamorphos’d  into  done. 

Hippomenes,  provok'd  by  noble  llrife. 

To  win  a mifttcfi,  or  to  lofe  bis  life. 

Threw  golden  fruit  in  Atalanta*fc  way  : 

Tbe  bright  temptation  caus’d  the  nymph  to  flay  i 
. Stir  look’d,  fhe  languilb'd,  all  hrr  foul  took  fire, 
She  plung’d  into  the  gulph  of  deep  define. 

To  Pyle  from  Othrys  fage  Melampus  came. 
He  drove  the  lowing  herd,  yet  won  the  dame  ; 
Fair  Peru  Weft  his  brother  Bias’  arms. 

And  in  a virtuous  race  diffus’d  unfading  charms* 
Adonis  fed  his  cattle  on  the  plain. 

And  fea-born  Venus  lov’d  the  rural  fwain  ; 

She  mourn’d  him  wounded  in  the  fatal  chace. 
Nor  dead  difmifr’d  him  from  her  warm  embrace. 
Though  young  Lndymion  was  by  Cynthia  blcfl, 
I envy  nothing  but  his  tailing  reft. 

Jalion  flumb’ring  on  the  Cretan  plain  1 
Ceres  once  faw,  and  blcfl.  the  happy  fwain  > 
With  pleafurcs  too  divine  for  cars  profane.  J 
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My  head  grows  guldy,  love  afftfis  me  Core  \ PUmi. 

Yet  you  regard  not ; Ca'L’ll  fing  no  more — < 

Here  will  I put  a period  to  my  care  — 

Adieu,  falfe  nymph,. adku  ungrateful  fair ; 

Stretch’d  near  the  grotto,  when  I’ve  breath’d  my  l*ft,  y 
My  corfe  will  give  the  wolves  a rich  repafl,  (. 

As  fwcet  to  them  as  honey  to  your  tafle.  J 

Fawkes. 

Virgil  fucceed*  Theocritus,  from  whom  he  has  in 
feme  places  copied,  and  always  imitated  with  fuccefl. 

As  a ipecimen  of  bi»  manner,  we  (hall  introduce  his-firft 
pailoral,  which  is  generally  allowed  to  be  the  moll  pv 

MetiBOtrs  and  Tirvatrs. 

, ** 
Mr/  Beneath  tbe  (hade  which  bctchcn  boughsdiffufe,  Vkfij 
You,  Tityrus,  entertain  your  fylvan  nude. 

Round  the  wide  world  in  barulhmeat  we  roam. 

Forc’d  from  our  pleafing  field*  and  native  home  j 
While  Arctch’d  at  cafe  you  fing  your  happy  loves. 

And  Amyrillis  fills  the  fhady  groves. 

Tit.  Thcfe  bkflmgs,  friend,  a deity  bedew'd* 

For  never  can  I deem  him  Ids  than  god. 

The  tender  fir  filings  of  my  woolly  breed 
Shall  on  bis  holy  ahar  often  bleed. 

Pie  gave  me  Line  to  graze  the  ftow'ry  plain. 

Ana  fo  my  pipe  renew’d  the  rural  drain. 

Me!.  I envy  not  your  fortune  ; but  admire. 

That  while  the  raging  fword  and  wafldul  fire 
Deft  roy  the  wretched  neighbourhood  around. 

No  hoitile  arms  approach  your  happy  ground. 

Far  diiPreat  is  my  fate  j my  feebk  goats 
With  pains  1 drive  from  their  for  taken  cote*  : 

And  this  you  fee  I fcarcely  drag  along, 

Who  yeaning  on  the  rock*  has  left  her  young. 


Tlic  hope  and  promife  of  ray  falling  fold. 

My  lofs  by  dire  portents  the  gods  foretold  ; 
For,  had  I not  been  blind,  I might  have  fcea 


You  riven  oak,  the  faired  on  the  green. 
And  the  hoarfc  raven  on  the  bLdted  bough 


By  croaking  from  the  left  prdfag’d  the  coming  blow. 
But  tell  me,  Tityrus,  wlut  hcav’aly  pow*r 
Prcfcrv’d  your  fortunes  in  that  fatal  hour  ? 


77 /.  Fool  that  I was,  I thought  imperial  Rom*  1 
I-ike  Mantua,  where  on  market-day*  we  come,  > 
And  thither  drive  our  tender  lambs  from  hoove.  J 
So  kids  and  w helps  tiicir  fires  and  dams  c*pr«fi*  » 

And  fo  the  great  I meafur’d  by  tbe  left : 

But  country-towns,  compar’d  with  her,  appear 
Like  (brubs  when  lofty  cypredrs  are  near. 

Mel.  What  great  uccafion  call’d  you  hence  to  Rome  l 
Tit.  Freedom,  which  came  at  length,  thu’  flow  locome: 
Nor  did  my  fcarch  of  liberty  begin 
Till  my  black  hairs  were  chang’d  upon  my  chin  j 
Nor  Amaryllis  would  vcuchfaie  a look. 

Till  Galatea’s  meaner  bond*  1 broke. 

Till  then  a hclplcfr,  hopekfc,  homely  fwain, 

I fought  not  freedom,  nor  afpir’d  to  gaiu  ; 

Tho’  many  a victim  from  my  folds  was  bought. 

And  many  a chevfe  to  country  markets  brought. 

Yet  all  the  little  that  I got  I ipent, 

And  Hill  return’d  as  empty  as  1 went. 

Mei  We  flood  amaz'd  to  fee  your  mi&rcfs  mourn. 
Unknowing  that  (he  pin’d  for  your  return  j 
Wc  wonder'd  why  (he  kept  her  fruit  fo  loug. 

For  whom  fo  late  th’  ungathcr’d  apple#  hung  ; 

But 
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PsfUral.  But  now  the  wonder  ceafies,  fincc  I fee 
*1-"  ’ She  kept  them  only,  TityWS,  for  thee  t 

For  thee  the  bubbling  fprings  appear’d  to  mount* 

And  whifp’ring  pines  made  vows  for  thy  return; 

Tit.  What  (hould  I do  ? while  here  I wu  enchain’d* 
No  glimpfc  of  godlike  liberty  remain’d  |* 

Nor  could  I hope  in  any  place  but  there 
To  find  a god  fo  prefent  to  my  pray'r. 

ITiere  firft  the  youth  of  heav’nly  birth  I view’d* 

For  whom  our  monthly  victims  are  renew’d. 

He  heard  my  rows,  and  gnaeioufly  decreed 
My  grounds  to  be  reftorid  my  former  flocks  to  feed. 

Mel.  O fortunate  old  man  ! whofe  form  remains 
For  you  fu&cicnt,  and  requites  your  pains, 

Though  rufhes  orerfpread  the  ncighb’ring  plains, 

Tho*  here  the  marihy  grounds  approach  your  fields. 
And  there  the  foil  a ftony  harvetk  yields; 

Your  teeming  ewes  (hall  no  ftrange  meadows  try* 

Nor  fear  a rot  from  tainted  company. 

Behold  yon  bord’ring  fence  of  (allow  trees  [Tecst 
Is  (Vaught  with  flow’rs,  the  flow’rs  arc  fraught  with 
The  buly  bees,  with  a foft  murm’ring  drain. 

Invite  to  gentle  deep  the  lab’ring  fwain  j 
While  from  the  ncighb’ring  rock  with  rural  fongt 
The  pruner’s  voice  the  pleaiing  dream  prolongs  j 
Stock-doves  and  turtles  tell  their  am’rous  pain. 

And,  from  the  lofty  elms,  of  love  complain. 

7 it.  Th'  inhabitants  of  feas  and  (kies  (hall  change* 
And  fi(h  on  (bore  and  dags  in  air  (hall  range, 

The  banifh’d  Parthian  dwell  on  Arar’s  brink, 

And  the  blue  German  (hall  the  Tigris  drink  } 

Ere  I,  forfaking  gratitude  and  truth, 

Forget  the  figure  of  that  godlike  youth. 

Mel.  But  we  mud  beg  oor  bread  in  climes  unknown* 
Beneath  the  (corching  or  the  freezing  aone  j 
And  fome  to  fair  Oaxis  (hall  be  fold. 

Or  try  the  Libyan  heal  or  Scythian  cold  \ 

The  reft  among  tire  Britons  be  confin’d, 

A race  of  men  from  all  the  world  disjoin'd. 

0 ! mud  the  wretched  exiles  ever  mourn  ? 

Nor  after  length  of  rolling  years  return  ? 

Are  we  condemn’d  by  Fate's  unjuft  decree* 

No  more  our  houfes  and  our  homes  to  fee  ? 

Or  (hall  we  mount  again  the  rural  throne, 

And  rule  ihc  country,  kingdoms  onee  our  own? 

Did  we  for  thefe  barbarians  plant  and  fow,  ^ 

On  thefe,  on  thefe,  our  happy  fields  beftow  ? C 

Good  heav’n,  what  dire  effetis  from  civil  difeord  flow ! J 
Now  let  me  graft  my  pears,  and  prune  the  vine  | 

The  fruit  » theirs*  the  labour  only  mine. 

Farcwel  my  paftures,  my  paternal  ftoek  ! 

My  fruitful  fields,  and  my  more  fruitful  flock  1 
No  more,  my  goats,  (hall  I behold  you  climb 

1 he  fteepy  din*,  or  crop  the  ffow’ry  thyme  | 

No  more  extended  in  the  grot  below, 

Shall  fee  you  browsing  on  the  mountain's  brow 
'I  lie  prickly  fhrubs,  and  after  on  the  bare 
Lean  down  the  deep  abyfs  and  liang  in  air  1 
No  more  my  (Keep  (hall  fip  the  morning  dew  | 

No  more  my  long  (hall  pleafc  the  rural  crew  : 

Adieu,  my  tuneful  pipe  I and  all  the  world,  adieu  l 
Tit.  Ibis  night,  at  lead,  with  me  forget  yourcarej 
Chefnuts  and  curds  and  cream  (hall  be  your  fare  : 

The  carpet -ground  (hall  be  with  leaves  o’er-fpread, 

* And  boughs  (hall  weave  a euv’ring  for  yotur  head ; 
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For  fee  yon  funny  hill  the  (hade  extends,  Paftotah 

And  curling  invoke  from  cottages  sfcends.  "*  * 

Dtrotm 

Spcnfcr  was  the  firft  of  our  countrymen  who  acqui- 
red any  confiderable  reputation  by  this  method  of  wri* 
ting.  We  (hall  infert  his  fixth  eclogue,  ot  that  for  June* 
which  is  allegorical,  as  wiU  be  feen  by  the 

Argumimt.  44  Hobbinol,  from  a defeription  of  the 
pictures  of  the  place,  excites  Colin  to  the  enjoyment  of 
them.  Colin  declares  himfdf  incapable  of  delight,  by 
rrafon  of  his  ill  fuccefs  in  love,  and  his  lofs  of  Rofa- 
lind*  who  had  treaclieroufly  forfak.cn  him  for  Menal* 
cas  another  (hepherd.  By  Tityrus  (mentioned  before 
in  Spenfer's  fccond  eclogue,  and  again  in  the  twelfth) 
ia  plainly  meant  Chaucer,  whom  the  author  fometimes 
profefled  to  imitate.  In  the  perfon  of  Colin  is  repre- 
sented the  author  himfelf  t and  Hobbiool’s  inviting 
him  to  leave  the  hill  country,  icons  to  allude  to  his 
leaving  the  North,  where,  as  is  mentioned  in  his  life, 
be  had  for  fome  time  redded.'* 

W 

Hoi . Lo!  Colin,  here  the  place,  whofe  pleafant  fight  5pUilcr- 
From  other  (hades  hath  wean’d  my  wand  ring  mind ; 

Tell  me,  what  wants  me  here,  to  work  delight  ? 

The  funplc  air,  the  gentle  warbling  wind, 

6o  calm,  fo  cool,  as  nowhere  clfe  I find  : 

The  graffy  ground  with  dainty  dailies  dight, 

The  bramblc-buih,  where  birds  of  every  kind 
To  th’  water’s  fall  their  tunes  attemper  right. 

Co/.  O ! happy  Hobbinol,  I blcls  thy  (late, 

That  paradilc  halt  found  which  Adam  folk. 

Here  wander  may  thy  flock  early  or  late, 

Withouten  dread  of  wolves  to  been  ytoft  * 

Thy  lovely  lays  here  mayit  thou  freely  boail : 

But  I,  unhappy  man  ! whom  cruel  fate. 

And  angry  gods,  purfue  from  coail  to  coaft. 

Can  nowhere  find  to  (hroud  iny  lucklcfs  pate. 

H obi  '1  hen  if  by  me  thou  lift  advifed  be, 

Forfake  the  foil  that  fo  doth  thee  bewitch  : 

Leave  me  thofe  hills,  where  harbroughni*  to  fee, 

Nor  Itolly-bulh,  nor  brere,  nor  winding  ditch  ; 

And  to  the  dales  refort,  where  (hepherd*  rich. 

And  fruitful  flacks  been  everywhere  to  fee  : 

Here  no  night-Tavcos  lodge,  more  black  than  pitch* 

Nor  clvifti  ghotts,  nor  ghaftly  owls  do  flee. 

But  friendly  foil  its  met  with  many  gi  aces, 

And  light- foot  nymphs  can  cbacc  the  ling ’ring  night* 

With  heydeguies,  and  trimly  trodden  traces  ; 

Whillk  fillers  nine,  which  dwell  on  Parnaf*’  height. 

Do  make  them  mu  fie,  for  their  more  delight  j 
And  Fan  himfelf  to  kifs  tlieir  cryilal  faces. 

Will  pipe  and  dance,  when  Phurbe  Ihmcth  bright  t 
Such  pee  riels  pleafurcs  have  we  in  thefe  places. 

Cot.  And  I whillk  youth,  andcouife  ot  carelefs  ytat^ 

Did  let  inc  walk  withouten  links  of  love, 

’ Iu  fiich  delights  did  joy  amongit  my  peer* : 

But  riper  age  lueh  pleafurcs  doth  reprove. 

My  fancy  eke  from  former  follies  move 
To  llrayed  (kept ; for  time  in  pafting  wears 
( As  garments  doen,  which  waxen  old  above) 

And  draweth  new  delights  with  hoary  hairs. 

Though  couth  I ling  of  fove,  and  tune  my  pipe 
Unto  my  plaative  picas  in  verfes  made  : 

Tbougli  would  I feek  for  quccn-applcs  unripe 
To  give  jry  Roiabud,  and  in  ibnur.tr  (hade 
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Dight  gswdy  girlonds  was  my  common  trade, 

To  crown  her  goklcn  lock*:  but  yew*  more  ripe, 
And  lofs  of  her,  whole  love  as  life  I wayde, 

Thofc  weary  wanton  toys  away  did  wipe. 

Hub.  Colin,  to  hear  thy  rhymes  and  roundelay*, 
Whidi  thou  wert  wont  on  wailcful  hills  to  fing, 

I more  delight,  than  lark  in  fomraer  days  5 
Whofc  echo  made  the  neighbour  groves  to  ring. 

And  taught  the  birds,  which  in  the  lower  fpring 
Did  fhroud  in  (hady  leaves  from  funny  rays, 

Frame  to  thy  fong  their  cheerful  chtriping, 

Or  hold  their  peace,  for  fhamc  of  thy  fwcctlays. 

I faw  Calliope  with  mufes  moe, 

Soon  as  thy  oaten  pipe  began  to  found. 

Their  ivory  lute*  and  tamburins  forego. 

And  from  the  fountain,  whe«  they  fate  around, 

Ren  after  hadily  tby  filver  found. 

But  when  they  came,  where  thou  thy  (kill  didftfttow, 
They  drew  aback,  as  half  with  fhamc  confound, 
Shepherd  to  fee,  them  in  their  art  out-go. 

Cot.  Of  mufes,  Hobbinol,  I con  no  flcill, 

For  they  been  daughters  of  the  higheft  Jove, 

And  holden  fcorn  of  homely  fhepherds  quill : 

For  ftth  I heard  that  Pan  with  Phccbus  drove 
Which  him  to  much  rebuke  and  danger  drove, 

I never  liA  prefume  to  Parmfs  hill. 

But  pipingi  low,  in  fhadc  of  lowly  grove, 

I play  to  pleafe  rnyfelf,  albeit  ill. 

Nought  weigh  1,  who  my  fbn/  doth  praife  or  blame, 
Ne  drive  to  win  reuown,  or  pafs  the  reft: 

With  fhepherds  fits  not  follow  Eying  fume. 

But  feed  hi*  docks  in  fields,  where  falls  him  bed. 

I wot  my  rimes  been  rou  sh,  and  rudely  drdt } 

The  filter  theyi  my  careful  cafe  to  frame : 

Enough  is  me  to  paint  out  my  unreft. 

And  pour  my  piteous  plaints  out  in  the  fame. 

The  God  of  fhepherds,  Tityrus,  is  dead. 

Who  taught  me  homely,  as  I can,  to  make  : 

He,  whdd  he  bVd,  was  the  fovereign  head 
Of  fheplierds  all,  that  been  with  love  ytakc. 

Well  couth  he  wail  his  woes,  and  lightly  flake 


The  dames  which  love  within  his  heart  had  bred. 
And  tell  us  merry  talcs  to  keep  us  wake. 

The  while  our  fhcep  about  us  fafdy  fed. 

Now  dead  he  is,  and  licth  wrapt  in  lead., 

(O  why  fhould  death  on  him  fuch  outrage  fhow !) 

And  all  his  patting  (kill  with  him  is  fled. 

The  fame  whereof  doth  daily  greater  grow. 

But  if  on  me  feme  little  drops  would  flow 
Of  that  the  fpring  was  in  his  learned  bed, 

1 foon  would  learn  thefe  woods  to  wail  my  woe, 
And  teach  the  trees  their  trickling  tears  to  died. 

Then  fhould  my  plaints,  caus’d  of  dificourtcfee, 
As  meffengers  of  this  my  painful  flight, 

Fly  to  my  love,  wherever  that  (he  be. 

And  pierce  her  heart  with  point  of  worthy  wik<ht ; 

As  (he  deferves,  tliat  wrought  fo  deadly  fptght. 
And  thou,  MenaLcas,  that  by  treachery 
Didft  underfong  my  lafs  to  wax  fo  fight, 
Should’d  well  be  known  for  fuch  thy  villany. 

But  fince  I am  not,  as  I wifh  1 were, 

Ye  gentle  fhepherds,  which  your  flock*  do  feed, 
Whether  on  hills  or  dales,  or  other  where, 

Bear  witnrfs  all  of  this  fo  wicked  deed  : 

And  tdl  the  lafs,  whofc  flower  is  wesc  a weed. 
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And  faultlcfi  faith  ii  turn'd  to  farlMefs  feere,  Pifforil. 

That  fhe  the  trueft  fhepherd  s heart  made  bleed,  * »■■■* 

That  fives  on  earth,  and  loved  her  moll  dear. 

Hob.  O ! careful  Colio,  I lament  thy  cafe, 

Thy  tear*  would  make  the  hardcfl  flint  to  flow! 

Ah  ! fai thief,  Rofaiind,  and  void  of  grace, 

That  art  the  root  of  all  this  rueful  woe  ! 

But  now  is  time,  I guefs,  homeward  to  go ; 

Then  rife,  ye  bleflcd  flocks,  and  home  apace, 

Left  night  with  dealing  itepg  do  you  foretto. 

And  wet  your  tender  iambs  that  by  you  trhcc. 

By  the  following  eclogue  tbc  reader  will  perceive  that: 

Mr  Philips  has,  in  imitation  of  Sjpenfcr,  preferred  m hit 
paftoral-  many  antiquated  words,  which,  though  they  are 
difearded  from  polite  coavcrfation,  may  naturally  be  iup- 
pofed  did  to  have  place  among  the  fhepherds  and  other 
t uitica  in  the  country.  We  have  made  choice  of  his  fe- 
cond  eclogue,  becaule  it  is  brought  home  to  his  own  bu- 
finds,  and  contains  a complaint  againit  thofc  who  had 
fpoken  ill  of  him  and  his  writings. 

Thekot,  Colin ft..  tA% 

Tb , Is  it  not  Cofinct  I lonefome  fee  Philips* 

Leaning  with  folded  arms  againft  the  tree  ? 

Or  is  it  age  of  late  bedims  my  fight  ? 

9 1 is  Cull  net,  indeed,  in  woful  plight. 

Thy  cloudy  look,  why  melting  into  tears, 
f Unfeemly,  now  the  Iky  fo  bright  appears? 

Why  in  this  mournful  manner  art  thou  found. 

Unthankful  lad,  when  all  things  (mile  around  ? 

Or  hear’ft  not  lark  and  linnet  jointly  fing, 

Their  notes  blithe-warbling  to  falute  the  fpring  ? 

Co,  fho*  blithe  their  notes,  not  fo  my  wayward  fate  j. 

Nor  lark  would  fing,  nor  linnet,  in  my  date. 

Each  creature,  Thcnot,  to  his  talk  is  bom j 
As  they  to  mirth  and  mufic,  I to  mourn. 

Waking,  at  midnight,  I my  woes  renew, 

My  tears  oft  mingling  with  the  falling  dew. 

Tb,  Small  caule,  I ween,  has  lufty  youth  to  plain  f, 

Or  who  may  then  the  weight  of  eld  fuftain. 

When  every  flackening  nerve  begins  to  fail. 

And  the  load  preficth  as  our  days  prevail  ? 

Yet  though  with  years  my  body  downward  tend. 

As  trees  beneath  their  fruit  in  autumn  bend. 

Spite  of  my  fnowy  head  and  icy  veins. 

My  mind  a cheerful  temper  dill  retains : 

And  why  fhould  man,  mifhap  what  will,  repine. 

Sour  every  fwcet,  and  mix  with  tears  his  wine  ? 

But  tdl  me  then  * it  may  relieve  thy  woe, 

To  let  a friend  thine  inward  ailment  know. 

Co,  Idly  'twill  waftc  thee,  Thcnot,  the  whole  day, 

Should'd  thou  give  car  to  all  my  grief  can  fay. 

Thine  ewes  will  wander  ; and  the  hccdlcls  lambs. 

In  loud  complaints,  require  their  abfent  dams. 

Tb,  See  Lightfoot ; he  fhall  tend  them  dofe  : and  I, 

'Tween  whiles,  acrofs  the  plain  will  glance  mine  eye. 

Co,  Where  to  begin  I know  not,  where  to  end. 

Docs  there  one  finding  hour  my  youth  attend  ? 

Though  few  my  days,  as  well  my  follies  Ibow, 

Yet  are  thofc  days  all  clouded  o’er  with  wo : 

No  happy  gleam  of  funfhiue  doth  appear. 

My  low’ring  fky  and  wint’ry  months  to  cheer. 

My  piteous  plight  iu  yonder  naked  tree, 

Which  bears  the  thundcr-fcar  too  plain,  I fee : 

Quite  deftitute  it  Hands  of  fhdtcr  kind, 

The  mark  of  Ilonas,  and  fpojt  of  every  wind ; 
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Hk-rU  The  riven  trunk  feels  not  the  approach  of  fpring  ; 

— v—  Nor  bird*  among  the  leaflets  branches  ling : 

No  more,  beneath  thy  (hade,  (hall  fhepherds  throngs 
With  jocund  talc,  or  pipe,  or  pleating  fong. 

111- fated  tree  ! and  more  ill-fated  I ! 

From  thee,  from  me,  alike  the  fhepherds  fly. 

7b.  Sure  thou  in  haplefs  hour  of  time  wait  born. 
When  blightning  mildews  fpofl  the  rifmg  com. 

Or  bUiling  winds  o’er  bloflbm’d  hedge-row*  pafs, 

To  kill  the  promis’d  fruits,  and  fcorch  the  grafs  ; 

Or  when  the  moon,  by  wizard  charm'd,  forefhows, 
Blood-ftain’d  in  foul  edipfe,  impending  woe*. 
Untimely  bom,  ill  luck  bctidi*  thee  flail. 

Co.  And  can  there,  Thenot,  be  a greater  ill  ? 

7b.  Nor  fox,  nor  wolf,  nor  rot  among  our  (keep  : 
From  thefe  good  Ihepherd’s  care  his  flock  may  keep  s. 
Agaiplt  ill  luck,  ala* ! all  forccaft  fails  ; 

Nor  toil  by  day,  nor  watch  by  night,  avail*. 

Co.  Ah  me,  the  while  ! ah  me,  the  lucklefs  day  ! 
Ah  lucklefs  lad ! befits  me.  more  to  fay. 

Unhappy  hour ! when  frclh  in  youthful  bud* 

I left,  Sabrina  fair,  thy  filv’ry  flood. 

Ah  filly  I ! more  filly  than  my  {Keep, 

Which  on  thy  flow'ry  banks  I wont  to  keep. 

Sweet  are  thy  bank*  ; oh,  when  {hall  I once  more 
With  ravjfh’d  eyes  review  thine  amell’d  (hore ! 

When,  in  the  cryftal  of  thy  waters,  fcan 
Each  feature  faded,  and  ray  colour  wan  ? 

When  {hall  1 fee  my  hut,  the  (mall  abode 
Myfdf  did  raife  and  cover  o’er  with  fod  i 
Small  though  it  be,  a mean  and  humble  cell. 

Yet  is  there  room  for  peace  and  me  to  dwell. 

76.  And  what  enticement  charm’d  thee  far  away 
From  thy  lov'd  home,  and  led  thy  heart  aftray  ? 

Co.  A lewd  defire  ft  range  lands  and  (warns  to  know. 
Ah  me ! that  ever  1 ftiould  covet  wo. 

With  wand’ring  feet  unbleft,  and  fond  of  fame, 

I fought  I know  not  what  betides  a name. 

7b.  Or,  footh  to  fay,  didft  thou  not  hither  rorne 
In  fcarch  of  gains  more  plenty  than  at  home  ? 

A rolling  {tone  i*  ever  bare  of  mofs  ; 

And,  to  their  coft,  green  years  old  proverb*  crofs. 

Co.  Small  need  there  was,  in  random  fcarch  of  gain. 
To  drive  my  pining  flock  athwart  the  plain 
To  diftant  Cam.  Fine  gain  at  length,  I trow, 

To  hoard  up  to  myfclf  fuch  deal  of  wo ! 

My  fticcp  quite  fpent  through  travel  and  ill  fare,. 

And  like  their  keeper  ragged  grown  and  bare. 

The  damp  cold  green  (ward  for  my  nightly  bed. 

And  fome  flaunt  willow  * trunk  to  reft  my  head. 

Hard  is  to  bear  of  pinching  cold  the  pain  j 
And  bard  is  want  to  the  unpraftit’d  Twain ; 

Rut  neither  want,  ncr  pinching  cold,  is  hard, 

To  blafting  ftorm*  of  calumny  compar'd  : 

Unkind  as  hail  it  falls  ; the  pelting  ftiow’r 
J>eftroy*  the  tender  herb  and  budding  flow’r. 

7b.  Slander  we  fhepherd*  count  t£c  vileft  wrong  : 
And  what  wound*  forer  than  an  evil  tongue  ? 

Co.  Untoward  lads,  the  wanton  imps  of  fpite 
Make  mock  of  all  the  ditties  I enditc. 

In.  vain,  O Colinet,  thy  pipe,  fo  (hi ill, 

Charms  every  vale,  and  gladdens  every  hiU  : 

In  vain  thou  feek'ft  the  covering*  of  the  grove, 

In  the  cool  lhade  to  hng  the  pains  of  love  : 
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Ssng  what  thou  wilt,  01-nature  will  prevail ; 

And  every  elf  hath  {kill  enough  to  rail. 

But  yet,  though  poor  and  artlcfs  be  my  vein, 

Mcnalcas  Teems  to  like  my  Ample  ftrain : 

And  while  that  he  delightcth  in  my  fong. 

Which  to  the  good  Mcnalcas  doth  belong, 

Nor  night  nor  day  (hall  my  rude  mufic  ceafc  ; 

I a/k  no  more,  fo  I Menalcas  plcafe. 

7b.  Menalcas,  lord  of  tlurfc  fair  fertile  plains, 
Prefmcs  the  Iheep,  and  o’er  the  fhepherds  reign* : 
For  h^m  our  yearly  wakes  and  falls  we  hold, 

And  choofc  the  faireft  lirftlings  from  the  fold  ; 

He,  good  to  all  who  good  deferve*,  (hall  give 
Thy  nock  to  feed,  and  thee  at  eafe  to  live. 

Shall  curb  the  malice  of  unbridled  tongues. 

And  bounteoufly  reward  thy  rural  fongg. 

Co.  Firft  then  {hall  lightfome  birds  forget  to  fly. 
The  briny  ocean  turn  to  pafturcs  dry. 

And  every  rapid  river  ceaJe  to  flow, 

Ere  I unmindful  of  Mcnalcas  grow. 

7b.  This  night  thy  care  with  me  forget,  and  fold^ 
Thy  flock  with  mine,  to  ward  th  injurious  cold. 

New  milk,  and  clouted  cream,  nuld  cheefc  and  curd. 
With  fomc  remaining  fruit  of  laft  year's  hoard, 

Sail  be  our  evoing  fire  } and,  for  the  night. 

Sweet  herbs  and  mofs,  which  gentle  fleep  invite  : 

And  now  behold  the  fun’s  departing  ray. 

O’er  yonder  hill,  the  fign  of  ebbing  day  : 

With  fongs  the  jovial  hinds  return  from  plow  ; 

And  unyok’d  heifers,  loitering  homeward,  low. 

Mr  Pope’s  Paftorals  next  appeared,  but  in  a different 
drtfs  from  thofe  of  Spcnfcr  and  Philips  ; for  he  has 
difearded  all  antiquated  words,  drawn  his  Twain*  more 
modem  and  polite,  and  made  his  numbers  exquifitcljr 
harmonious : his  eclogues  therefore  may  be  called  letter 
poems y but  not  better  paftorals.  Wc  {hall  infer!  the 
eclogue  he  has  inferibed  to  Mr  Wychcrly,  the  beginning 
of  which  is  in  imitation  of  Virgil's -fijrft  paftoral. 

Beneath  the  (hade  a fpreading  beech  difplays, 

Hylas  and  iEgon  fung  their  rural  lays: 

This  mourn'd  a faithlefs,  that  an  abfent  love, 

And  Delia's  name  and  Doris  fill  d the  grove. 

Yc  Mantuan  nymphs,  your  lacrcd  fuccour  bring  ; 
Hyla*  and  ^Egon's  rural  lays  I ting. 

Thou,  whom  the  nine  with  Plautus’  wit  infpirc, 

The  art  of  Terence,  and  Menander*?  fire  : 

Whofe  fenfe  inftru&s  us,  and  whofc  humour  charms, 
Whofc  judgment  fways  us,  and  whofe  fpirit  warms ! 

Oh,  fkillM  fn  nature ! fee  the  hearts  of  Twain s. 

Their  artlefs  paftioos,  and  their  tender  pains. 

Now  fetting  Phoebus  {hone  (erenely  bright. 

And  fleecy  clouds  were  ftreak  d with  purple  light ; 

hen  tuneful  Hylas,  with  melodious  moan, 

1 aught  rocks4o  weep,  and  made  the  mountains  groi). 

Co,  gentle  gales,  and  bear  my  fighs  away  ! 

To  Delia  s ear  the  tender  notes  convey. 

As  fome  fad  turtle  hw  loft  love  deplores, 

And’ with  deep  murmurs,  tills  the  founding  fhoies  ; 
Thus,  far  from  Delia,  to  the  winds  I mourn. 

Alike  unheard,  unpity’d,  and  forlorn. 

Go,  gentle  gales,  and  bear  my  fighs  along  I 
For  her  the  feather'd  quires  neglect  their  fong ; 

For  her,  the  limes  their  pleating  fhades  deny  j 
For  her,  the  lilies  hang  their  head  and  die. 
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. Cud.  Begin  thy  carrola,  then,  thou  ▼Hunting  floucb ; 

Be  thine  the  oaken  ftaff,  or  mine  tlie  pouch. 

I~ob.  My  Bloazalinda  w the  blitheit  lafs,  ■ 

Than  prirarofe  fwcetcr,  or  the  clover-grafs. 

Fair  is  the  king-cup  that  in  meadow  blows,  . 

Fair  i«  the  daily  that  befide  her  grows  j 
Fair  is  the  giDy-flow’r  of  gardens  fwert  j 
Fair  is  the  marygold,  for  pottage  meet : 

But  Blouzalind’s  than  gilly-flow’r  more  fair, 

Than  daify,  marygold,  or  king -cup  rare. 

Cud,  My  brown  Buxoma  is  the  feateft  maid 
That  e’er  at  wake  dclightfome  gambol  play'd  ; 

Clean  as  young  lambkins,  or  the  goofe’s  down*. 

And  like  the  goldfinch  in  her  Sunday  gown. 

The  witlefs  lamb  may  fport  upon  the  plain. 

The  fri Iking  kid  fklight  the  gaping  fwain  { 

The  wanton  calf  may  flop  with  many  a bound, 
t NimWcfl-And  my  cur  Tray  pby  defteil  f feats  around : 

But  neither  lamb,  nor  kid,  nor  calf,  nor  Titty, 

Dance  like  Buxoma  on  the  frrft  of  May. 

/*#!.  Sweet  is  my  toil  when  Bloor.alind  is  near  ; 

Of  her  bereft,  *t'f  winter  all  the  year. 

With  her  no  fuhry  Cummer' s heat  I know  ; 

In  winter,  when  (he’s  nigh,  with  lore  I glow. 

Come,  Blouzalinda,  eafa  thy  (wain's  deftre. 

My  furomer’s  (hadow,  and -my  winter’s  fire  i 
Cud,  As  with  Buaoma  once  I work'd  at  hay. 

E’en  noon-tide  labour  fcem'd  an  holiday  j 
And  holidays,  if  haply  (he  were  gone, 

JJke  worky-days  I wifh’d  would  foon  be  done. 

J Dftfoon*  J,  O fwert  Heart  kind,  my  lore  repay, 

And  all  the  year  (hall  then  be  holiday. 

Lob.  As  Blouzalinda,  in  a gamefome  mood. 

Behind  a hay-eock  loudly  laughing  flood, 

I (lily  ran  and  fuatch'd  « haft y kiis  ; 

She  wip'd  her  lips,  nor  took  it  much  ararfs.  .. 

Believe  me,  Cuddy,  while  I’m  bold  toby. 

Her  breath  was  fweeter  than  the  ripen'd  hay.  . 

CuJ.  As  roy  Buxoma,  in  a morning  fair. 

With  gentle  finger  fttoek'd  Her  milky  care, 

Iifldr**  ^ quaintly  i|  ftokr  a kifs  j at  firft,  ’tis  true. 

She  frown'd,  yet  after  granted  one  or  two.  . 

Dobbin,  1 fwear,  believe  who  will  my  rows. 

Her  breath  by  far  excell'd  the  breathing  cows. 

/.o*.  Deck  to  the  Welch,  to  Dutchmen  butter's  dear. 
Of  Irilh  (warns  potatoes  are  the  cheer  \ 

Oats  for  their  fcafts  the  Souttifti  (hepherds  grind, . 

Sweet  turnips  are  thr  food  of  liloutidind  i 
While  Ihc  loses  turnips  butter  I’ll  defpife* 

!Nor  leeks,  nor  oatmeal,  nor  potatoes  prize. 

Cud.  In  good  roali  beef  my  landlord  flicks  hia  knife. 
The  capon  fat  delights  hia  dainty  wife  \ 

Pudding.  »ur  parfon  eats  the  (quire  loves  hare  ; 

But  whitc-pot  thick  is  my  Buxoma's  fare. 

While  (he  loves  white-pot,  enpon  ne’er  (hall  be. 

Nor  hare,  nor  beef,  nor  pudding,  food  (or  me. 

l*ob.  As  once  I play'd  at  hlind  man’s  buff,  it  hapt  -t 
About  my  eyes  the  towel  thick  wtw  wrapt : 

I mils  d the  fwains,  and  feiz’d  on  Blouzalind  ; 

T rue  fpeaks  that  aneient  proverb,  I -ovc  is  blind. 

CuJ.  As  at  hotcockles  once  I lakl  me  down,  - 


try: 

With  the  rude  wind  her  rampled  garmeht  rofe. 

And  (bow’d  her  taper  leg  and  Ccarlet  hole. 

Cud.  Acrofe  the  fallen  oak  the  plank  I laid. 

And  myfeif  pois’d  agamft  the  tott’ring  maid  ! 

High  leapt  the  plank,  and  down  Buxoma  fell  ; 

1 fpy’d — but  faithful  fweethearts  never  telL 

Lob.  This  riddle,  Cuddy,  if  thou  canit,  explain. 

This  wily  riddle  puzzles  every  fwain  : 

What fintv'r  it  tb.it  which  btart  the  virgin's  name , 

Tbtr  nebeji  mftji  joined  -with  the  fume  * ? # 

Cud.  A nfwer,  thou  carle,  and  judge  this  riddle  right, 

I’ll  frankly  own  thee  for  a cunning  wight : 

What  (law' r it  that  which  royal  honour  craves , 
jidjoin  the  virgin,  and  * tit  fir  oven  on  graves  f ? t Rofe* 

Clod.  Forbear,  contending  louts,  give  o’er  your  drains ;mif  7* 
An  oaken  ftaff  each  merits  for  his  pains. 

But  fee  the  fun-beams  bright  to  labour  warn, 

And  gild  the  thatch  of  goodman  Hodge's  barn. 

Your  herds  for  want  uf  water  Hand  a-cry  j 
They’re  weary  of  your  Tonga — and  fij  am  L . 


We  have  given  the  rules  ufually  Uid  down  for  pafto-  - 
tal  writing,  and  exhibited  fomc  examples  written  on  this 
plan  *,  but  we  have  to  obfenre,  that  this  poem  may  take 
very  different  forms.  It  may  appear  cither  as  a comedy 
or  as  a ballad.  As  a pail  oral  comedy,  there  is  perhaps 
nothing  which  pofiefTes  equal  merit  with  Ramfay's 
Gentle  Shepherd,  and  wc  know  not  where  to  fiud  in  any 
language  a rival  to  the  Pafioral  Ballad  of  Shenftonc. 

That  the  excellence  of  this  poem  is  great  can  hardly  be 
qurflioned,  fincc  it  compelled  a critic,  who  was  never  la* 
vdh  of  his  praife^  and  who  on  all  occafions  was  ready 
to  vilify  the  pailoral,  to  exprefs  himfelf  In  terms  of 
high  encomium.  “ In  the  firft  part  (fays  he.)  are  two 
pauages,  to  which  if  any  mind  denies  its  fympathy,  it 
has  no  acquaintance  with  love  or  nature  : ^ 

I priz'd  every  hour  that  went  by,  Shenflune* 

Beyond  all  that  had  pleas’d  me  before  ; 

But  now  they  are  pad,  and  1 figh. 

And  I grieve  that  I pru  d urern  no  mere. 

When  forc’d  the  fair  nymph  to  forego. 

What  anguilh  1 fait  in  my  heart  1 
Yet  I thought— but  it  might  not  be  (o, 

’Twaa  vrith  pain  that  ihc  law  me  depart,  c 
She  gaz'd,  as  1 (lowly  withdrew. 

My  path  1 could  hardly  difeern  ; , 

So  fwectly  (he  bade  me  adieu,  , 

i thought  that  ihc  bade  me  return.  «. 


u In  the  fecoad  (continues  the  fame  critic)  this  pafllige 
has  its  prclUocfs,  though  it  be  uot  equal  to  the  for- 
mer 


I luive  found  out  ft  gift  for  ray  fair  ; 

1 have  found  where  thr  wood-pigeous  breed : 
But  let  me  that  plunder  forbear, 

She  would  fav  ’twaa  a barbarous  deed  : . 
Fur  lie  ne’er  could  be  true,  (lie  averr'd, 

Who  could  rob  a poor  bird  of  its  young  ; 
And  1 lov’d  her  the  more  when  1 heard 
Such  tendemefa  fall  frum  her  tongue. 


And  fch  the  weighty  hand  of  many  a down  ; 

Buxoma  gave  a gentle  tap,  and  I 

Quick  rofe,  ami  read  foft  mifehief  in  her  eye. 

Ltd1.  On  two  near  t-hns  the  flu<k«Vd  cord  I hung  } 
Now  high,  now  low,  my  Blouzalinda  fwung ; 


StiCT.  V.  Of  Didadhc  or  Prcccptivi  Patty. 

Thr  method  of  writing  precepts  in  verfic,  and  erd 

bdlUhing  them  with  the  graces  of  poetry,  had  its  rifiv,  J|- 
WC  may  fuppofc,  from  a due  confidciatiou  of  tlie  frail-.''  '“c  * l"c' 
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tin  and  pervcrfenrft  of  human  nature  j and  was  intend* 
*"  ej  t0  engage  the  affection#,  in  order  to  improve  the 

mind  and  amend  the  heart. 

Didaftic  or  preceptive  poetry,  has  been  ttfuaUy  em- 
ployed either  to  illu&ratc  and  explain  our  moral  duties, 
-our  philofophtcal  inquiries,  our  bufinefs  and  •plcafures  ; 
or  in  teaching  the  art  of  criticifm  or  poetry  itfelf.  It 
may  be  adapted,  however,  to  any  other  (ubjeft  t and 
may  in  all  cafes,  where  inftruftion  is  defigned*  be  em- 
ployed to  good  purpofe.  Some  fuhjefts,  indeed,  Are 
more  proper  than  otheTt,  as  they  admit  of  more  poe- 
tical ornaments,  and  give  a greater  latitude  to  genius  : 
. but  whatever  the  fubjeft  is,  thofe  precepts  are  to  be 

laid  down  that  are  the  mud  ufeftil ; and  they  Humid 
follow  each  other  in  a natural  eafy  method,  and  be  de- 
livered in  the  moil  agreeable  engaging  manner.  What 
the  profc  writer  tells  you  ought  to  be  done,  the  poet 
often  conveys  under  the  form  of  a narration,  or  ihows 
the  neceflity  of  in  a defeription  ; and  by  reprcfcoting 
the  action  as  done,  or  doing,  conceals  the  precept  that 
ihouhl  enforce  it.  The  poet  likewil'e,  initead  of  tell- 
ing the  whole  truth,  or  laying  down  all  the  rules  that 
. are  requifite,  felefts  fuch  parts  only  as  are  the  mod 
pleafing,  and  communicates  the  reft  indirectly,  with- 
out giving  us  an  open  view  of  them  ; yet  takes  care 
that  nothing  (hall  efcape  the  reader’s  notice  with  which 
he  ought  to  be  acquainted.  He  dlfclofes  juft  enough 
to  lead  the  imagination  into  the  parts  that  are  conceal- 
ed ; and  the  nund,  ever  gratified  with  its  pwn  difeo- 
v cries,  is  complimented  with  exploring  and  finding  them 
out ; which,  though  done  with  cafe,  feems  fo  confide- 
rable,  as  not  to  be  obtained  but  in  confcquence  of  its  own 
f47  adroitnefs  and  fagacity. 
to  be  this  is  not  fufficient  to  render  didaftic  poetry 

iu  forapo-  always  pHafing  : for  where  precepts  are  laid  down  one 
fiuoa.  after  another,  and  the  poem  is  of  confidence  length, 
the  mind  will  require  fome  recreation  and  refreihment 
by  the  way  ; which  is  to  be  procured  by  fcafonable 
moral  reflections,  pertinent  remarks  familiar  fimiliea, 
and  ddcriptiont  naturally  introduced,  by  allufions  to 
ancient  hiilories  or  fables  and  by  fhort  and  plcafant 
digreflions  and  cxcurfions  into  more  noble  fubjefts,  fo 
aptly  brought  in,  that  they  may  feem  to  have  a re- 
mote relation,  and  be  of  a piece  with  the  poem.  By 
thus  varying  the  form  of  inftruftion,  the  poet  gives 
life  to  his  precepts,  and  awakens  and  fecurcs  our  at- 
tention, without  permitting  us  to  fee  by  what  means  we 
are  thus  captivated : and  nis  art  is  the  more  to  be  ad- 
mired, bccaufc  it  ia  fo  concealed  a*  to  eiicape  the 
reader's  observation. 

The  ftyle,  too,  mull  maintain  a dignity  fuitable  to 
the  fubjeft,  and  every  part  be  drawn  in  fuch  lively 
colours,  that  the  things  deferibed  may  feem  as  if  pre- 
sent ed  to  the  reader’s  view. 

But  all  this  will  appear  more  evident  from  example  t 
and  though  entire  poems  of  this  kind  are  not  within 
the  cumpafs  of  our  defign,  we  (hall  endeavour  to  feleft 
fuch  patlagcs  as  will  be  fufficient  to  iUullratc  the  rules 
wc  have  here  laid  down. 

Wc  have  already  obferved,  that,  according  to  the 
ufual  dirifions  there  arc  four  kinds  of  didaftic  poems, 
viz.  thofe  that  refpeft  our  moral  duties  our  philoso- 
phical fpeculations,  our  bufinels  and  pleafurCs,  or  that 
give  prserpti  for  poetry  and  criticifm. 

J.  On  the  firft  fubjeft,  indeed,  we  have  fcarce  any  thing 
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that  defema  the  name  of  poetry,  except  Mr  Pope’s  Otafe. 
Fjjny  on  Man,  his  Ethic  EpijUa,  Blackmone’s  Creatita,  — -y— * 
and  part  of  Young’s  flight  Thovghtt  / to  which  there- 
fore we  refer  as  examples 

II.  Thofe  preceptive  poems  that  concern  phiiofophi. 
cal  (peculations,  though  the  fubjeft  is  fo  pregnant 
with  matter,  affords  fuch  a field  for  fancy,  and  is  fo 
capable  of  every  decoration,  are  but  few.  Lucretius 
is  the  moll  confiderable  among  the  ancients  who  has 
written  in  this  manner  ; among  the  moderns  we  hare 
little  elfe  but  (mail  detached  pieces,  except  the  poem 
called  slnii-l.ucrtttusy  which  has  not  yet  received  an 
Englifh  drefs ; Dr  Akenfide’t  PUifurei  of  tht  Imagination, 
and  Or  Darwin’s  Botanic  Garden. ; which  are  all  wor- 
thy of  our  admiration.  Some  of  the  fmall  pieces  in  this 
department  are  alfo  well  executed  ; and  there  is  ooe  en- 
titled the  Umverfe,  written  by  Mr  Baker,  from  which  wc 
(hall  borrow  an  example. 

The  author's  feheme  is  in  fome  meafure  coincident  with 
Mr  Pope’s,  fo  far  efpcciaily  as  it  tends  to  reftiain  the 
pride  of  man,  with  which  defign  it  was  profcfledly  written. 

The  paflage  wc  have  f cleft cd  is  that  refpefting  the 
planetary  fyftcm. 

Unwife  ! and  thoughtlefs  ! impotent ! and  blind  f 
Can  wealth,  or  grandeur,  fatisfy  the  mind  ? 

Of  all  thofe  plsafures  mortals  moil  admire. 

Is  there  one  joy  iiucere,  that  will  not  tire  ? 

Can  love  itfelf  endure  ? or  beauty’s  charms 
Afford  that  blifs  wc  fancy  in  its  arms 
Then,  let  thy  foul  more  glorious  aims  purfue : 

Have  thy  Cseatox  and  his  works  in  view. 

Be  thefe  thv  ftudy  : hence  thy  pleafures  bring : 

And  drink  large  draughts  of  wifdom  from  its  fpring ; 

That  fpring,  whence  perfeft  joy,  and  calm  repofe, 

And  bled  content,  and  peace  eternal,  flows. 

Obfcrve  bow  regular  the  planets  run, 

In  dated  times,  their  courfes  round  the  Sun. 

Different  their  bulk,  their  diftance,  their  career, 

And  different  much  the  compafs  of  their  year : 

Yet  all  the  fame  eternal  law's  obey, 

While  God’s  unerring  finger  points  the  way.  > 

Firft  Mercury,  amidft  full  tides  of  light, 

Rolls  next  the  fun,  through  his  (mail  circle  bright. 

All  that  dwell  here  muft  be  refin'd  and  pure  : 

Bodies  like  ours  fuch  ardour  can’t  endure : 

Our  earth  would  blaze  beneath  fo  fierce  a ray. 

And  all  its  marble  mountains  melt  away. 

Fair  Venus,  next,  fulfils  her  larger  round. 

With  fofttrr  beams,  and  milder  glory  crown’d. 

Friend  to  mankind,  (he  glitters  from  afar. 

Now  the  bright  ev’aing,  now  the  morning  Aar. 

More  diflant  dill,  our  earth  comes  rolling  oa. 

And  forms  a wider  circle  round  the  fun  : 

With  her  the  moon,  companion  ever  dear  ! 

Her  courfe  attending  through  the  (hining  year. 

Sec,  Mars,  alone,  runs  his  appointed  race. 

And  mcafurcs  out,  exaft,  the  dcilin’d  fpace : 

Nor  nearer  does  he  wind,  nor  farther  ftray. 

But  finds  the  point  whence  firft  he  roll'd  away. 

More  yet  remote  from  day’s  all-cheering  fource, 

Vaft  Jupiter  performs  his  conftant  courfc  : 

Four  friendly  moons,  with  borrow’d  luftre,  rife, 

Beftow  their  beams  divine,  and  fight  his  flcics. 

Farthcft  and  laft,  fcarcc  warm’d  by  Phoebus'  ray. 
Through  his  tail  orbit  Saturn  wheels  away. 

How 
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How  £fflt  th*  change  could  we  be  wafted  there  ! 

How  flow  the  leafons!  and  how  long  the  year  I 
One  moon,  on  us,  refiefts  its  cheerful  light : 

There,  five  attendants  brighten  up  the  night. 

Here,  the  blue  firmament  bedeck'd  with  liars  j 
Therq,  over-head,  a lucid  arch  appears. 

From  hence,  how  large,  how  ft  rung,  the  fun’s  bright  ball ! 
But  fecit  from  thence,  how  languid  and  how  fniall ! — 
When  the  keen  north  with  all  its  fury  blows. 

Congeals  the  floods,  and  forms  the  fleecy  ihows, 

*Tis  heat  intenfe  to  what  can  there  be  known  : 

Warmer  our  poles  than  is  its  burning  zone. 

Who  there  inhabit  mud  have  other  pmv’m. 

Juices,  and  veins,  and  fcnle,  and  life,  than  ours. 

One  moment's  cold,  like  theirs,  would  pierce  the  bone, 
Freeze  the  heart-blood,  and  turn  w all  to  done. 

Strange  and  amazing  mult  the  difference  be 
’Twixt  this  dull  planet  and  bright  Mercury ; 

Vet  reafon  fays,  uor  can  we  doubt  at  ail, 

Millions*  of  beings  dwell  on  either  ball. 

With  cunilitutioufi  fitted  for  that  Ipot, 

Where  Providence,  all-wife,  has  fix'd  their  lot. 

Wondrous  art  th.ni,  O God,  in  all  thy  ways  1 
Their  eyes  to  thee  let  all  thy  creatures  raife  ; 

Adore  thy  grandeur,  and  thy  goodnefs  pr.uk. 

Ye  Tons  of  men  ! with  fatiafaCtion  know, 

God’s  own  right  liand  difpenfes  all  below  ; 

Nor  good  nor  evil  doe*  by  chance  befall  j 
He  reigns  fupreme,  and  he  directs  it  all. 

At  l&ia  command,  affrighting  human-kind. 

Comets  drag  on  their  blazing  lengths  behind: 

Nor,  ati  we  think,  do  they  at  random  rove. 

But,  in  determin’d  times,  through  long  ellipfes  move. 
And  tho’  fometimes  they  near  approach  the  fun, 
Sometimes  beyond  our  fyftem's  orbit  run  ; 

Throughout  their  race  they  act  their  Maker’s  will. 

His  pow’r  declare,  his  purpofes  fulfil. 


III.  Qf  thofc  preceptive  poems  that  treat  of  the 
bufmefs  and  pleafuret  of  mankind,  Virgil's  Georgies 
claim  our  firft  and  principal  attention.  In  thefc  he 
lias-  laid  down  the  rules  of  husbandry  in  all  its  branches 
with  the  utmoft  exaitnefi  and  perfpicuity,  and  at  the 
fame  time  crr.bcllilhed  them  with  all  the  beauties  and 
graces  of  poetry.  Though  his  fubjeA  was  husbandry, 
he  has  delivered  his  precepts,  as  Mr  Addifon  obferves, 
not  with  the  fimplicity  of  a ploughman,  but  with  the 
addrefs  of  a poet : the  meaneft  of  his  rules  aie  laid 
down  with  a kind  of  grandeur  ; and  he  breaks  the  clods , 
and  tojfts  about  the  dun f , with  an  air  of  gracefulnefs,  Of 
the  different  ways  of  conveying  the  fame  truth  to  the 
mind,  he  take*  that  which  is  pleafanteft  ; and  thi$  chief- 
ly dillinguifhcs  poetry  from  profe,  and  renders  Virgil’s 
rules  of  hufbandry  more  delightful  and  valuable  than  any 
other. 

T hefe  poems,  which  are  efteemed  the  mod  perfeft 
of  the  author’s  works,  are,  perhaps,  the  beft  that  can 
be  propofed  for  the  young  Undent’s  imitation  in  this 
manner  of  writing  ; for  the  whole  of  his  Geo^gus  is 
wrought  up  with  wonderful  art,  and  decorated  with 
all  the  flowers  of  poetry. 

IV.  Of  thofc  poems  which  give  precepts  for  the  re- 
creations and  pleafures  of  a country  life,  we  have  feve- 
ral  in  our  own  language  that  arc  jullly  admired.  As 
the  mod  confiderablc  of  thofc  diverfions,  however,  arc 
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finely  treated  by  Mr  Gay  In  hit  Rural  Sports,  yet  par.  Oidaflk. 
ticularly  refer  to  that  poem.  —— y— — r1 

We  fliould  here  treat  of  thofc  preceptive  poems  that 
teach  the  art  of  poetry  itfelf,  of  w hich  there  arc  many 
that  deferve  particular  attention  ; but  we  have  antici- 
pated our  defign,  and  rendered  any  farther  notice  of 
them  in  a manner  ufelefs,  by  the  observations  we  i*ave 
made  in  the  courfc  of  this  treatife.  Wc  ought  how- 
ever to  nemafk,  that  Horace  was  the  only  poet  among 
the  ancient9  who  wrote  precepts  tor  poetry  in  verfe  ; 
at  lealk  his  rpiille  to  the  Pifos  is  the  only  piece  of  the 
kind  that  has  been  1 landed  down  to  us ; and  that  is  fo 
perfect,  it  fee  ms  almoft  to  hare  precluded  tho  nccr.Tity 
of  any  other.  Among  the  moderns  wc  have  fcvcral 
that  are  jullly  admired ; as  Boilcmi,  Pope,  &c» 

Poets  who  write  in  the  preceptive  manner  flrould 
take  care  to  choofe  fuch  fubje&s  as  ar  c worthy  of  their 
nuifc,  and  of  conference  to  all  mankind  ; for  to  he- 
flow  both  parts  and  pains  to  teach  people  trifles  that 
are  unworthy  of  their  attention,  is  to  the  lail  degree 
ridiculous. 

Among  poems  of  the  ufcful  and  intcrcfliag  kind, 

Hr  .-innttrong’s  sirt  of  Prtfcrviug  Health  dekrvi*  par- 
ticular  recommendation,  as  well  in  cor  fide  ration  of 
the  fubjed,  as  of  the  elegant  and  maflcrly  manner  in 
which  he  has  treated  it ; for  he  has  made  thofe  things, 
which  arc  in  their  own  nature  dry  and  mientertaiaing, 
perfectly  agreeable  and  pleating,  by  adhering  to  the 
rules  ublervcd  by  Virgil  and  others,  in  the  cundu'fl  of 
thefe  poems. 

With  regard  to  the  ftyle  or  dref*  of  thefe  poems,  *t»  proper 
it  Arnold  Ik*  fo  rich  sis  to  hide  the  nakednefs  of  the  ftyle. 
fubjc&,  and  the  Larrennefi  of  tlic  precepts  Aiould  be 
loft  in  the  luftre  of  the  language.  “ It  ought  to  n*  Wtrt*m  tn 
bound  in  the  molt  bold  and  forcible  metaphors,  the  lKJ«nic 
mofl  flowing  and  picturesque  epithets  ; it  ou^ht  to  be 
elevated  and  enlivened  by  pomp  of  numbers  and  ma- 
jefty  of  words,  and  by  every  figure  that  can  lift  a lan- 
guage above  the  vulgar  and  current  expreflions.”  One 
may  add,  that  in  no  kind  of  poetry  (not  even  in  the 
fublime  ode)  is  beauty  of  exprcfRon  fo  much  to  he  re- 
garded as  in  this.  For  the  epic  writer  Aiould  be  very 
cautious  of  indulging  hinifelf  in  too  florid  a manner  of 
expreflion,  cfpccially  in  the  dramatic  parts  of  his  fable, 
where  he  introduces  dialogue : and  the  wTi'tcr  of  tra- 
gedy cannot  fall  into  fo  naufeous  and  uiuiatur.il  an  af- 
fectation, us  to  put  laboured  deferiptions,  pompous  epi- 
thets, itudied  phrafes,  and  high-flow*n  metaphors,  into 
the  mouths  of  his  characters.  But  as  the  didactic 
poet  fpeaks  in  his  own  perfon,  it  if  neceflary  and  pro- 
per for  him  to  ufe  a brighter  colouring  of  flvle,  and 
to  be  more  ftudious  of  ornament.  And  this  is  agree- 
able to  an  admirable  precept  of  Ariflotle,  which  no 
writer  fhould  ever  forget,— 44  That  diction  ou^ht  molt 
tn  be  laboured  in  the  una&ive,  that  is,  the  deferip- 
tive,  parts  of  a poem,  in  which  the  opinions,  manners, 
and  paflions  of  men  are  not  reprefented ; for  too  gla- 
ring an  expreflion  obfcurcs  the  manners  and  the  Iculi- 
menu.” 

Wc  have  already  obferved  that  any  thing  in  nature 
may  be  the  fubjc£k  of  this  poem.  Borne  things  how- 
ever will  appear  to  more  advantage  than  others,  as 
they  give  a greater  latitude  to  genius,  and  admit  of 
more  poetical  ornaments.  Natural  hiilory  and  philo- 
fwphy  arc  copious  fubjc&s.  Precepts  in  thefe  might 
H h be 
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Eptftk,  be  decorated  with  all  the  dower*  in  poetry  j and,  a» 
* L Dr  Trapp  obferves,  how  can  poetry  be  better  employ- 
ed, or  more  agreeably  to  its  nature  and  dignity,  than 
in  celebrating  the  works  of  the  great  Creator,  and  de- 
feribing  the  nature  and  generation  of  animals,  vege- 
tables, and  minerals ; the  revolutions  of  the  heavenly 
bodies ; the  motions  of  the  earth  ; the  flux  and  reflux 
of  the  fea ; the  eaufe  of  thunder,  lightning,  and  other 
meteors ; the  attraction  of  the  magnet ; tR£  gravitation, 
cohefion,  and  rcpuUion  of  matter ; the  imputfive  mo- 
tion of  light ; the  flow  progreflion  of  founds  ; and  other 
amazing  phenomena  of  nature  ? Moll  of  the  arts  and 
fcitmxa  are  all’o  proper  fubjech  for  this  poem ; and 
none  arc  more  fo  than  its  two  filler  arts,  painting  and 
nuific.  In  the  former,  particularly,  there  is  room  for 
the  troll  entertaining  precepts  concerning  the  difpofal 
of  colours  ; the  arrangemeut  of  lights  and  (hades  ; the 
feertt  attractive*  of  beauty  ; the  various  ideas  which 
make  up  the  one  t the  diitingaifhing  between  the  atti- 
tudes proper  to  either  fex,  and"  evety  paflion  ; the  re- 
prefenting  profpetts  of  buildings,  battles,  or  the  coun- 
try' ; and  laflly,  concerning  the  nature  of  imitation, 
and  the  power  of  painting.  What  a boundlefs  field  of 
invention  is  here  i What  room  for  defeription,  compa- 
nion, and  poetical  fable  ? How  eafy  the  ti  an  fit  ion,  at' 
any  time,  from  the  draught  to  the  original,  from  the 
(hadow  to  the  fubflancc  ? and  from  hence,  what  noble 
txcurfion*  may  be  made  into  hittory,  into  panegyric 
upon  the  grcatcll  beauties  or  heroes  of  the  part,  or  pre- 
fent  age  i 

Sbct.  VI.  Of  the  Epijlle . 

■ TJO 

Tbc  rha-  This  fpccics  of  writing,  if  we  are  permitted  to  lay 
down  rules  from  tlie  examples  of  our  bell  p<»ct8,  ad- 
* ’ niits  of  great  latitude,  and  folicits  ornament  and  deco- 

ration : yet  the  poet  is  Hill  to  confidcr,  that  the  true 
charadcr  of  the  cpiftlc  is  cafe  and  elegance  ; notliing 
therefore  (hould  be  forced  or  unnatural,  laboured,  or 
afleded,  but  every  part  of  the  compulition  (hould  breathe 
an  cafv,  polite,  and  unconflrained  freedom. 

It  is  lui table  to  every  fubjed  ; for  as  the  epiftle 
takes  place  of  difeourfe,  and  is  intended  as  a fort  of 
diftant  converfation,  all  the  affairs  of  life  and  refearches 
into  nature  may  be  introduced.  Thofe,  however,  winch  , 
are  fraught  with  compliment  or  condolence,  that  con- 
tain a defeription  of  places,  or  arc  fuQ  of  pertinent 
remarks,  and  in  a familiar  and  humorous  way  deferibe 
the  manners,  vices,  and  follies  of  mankind,  are  the 
bed  ; becaufe  they  are  moil  fuitable  to  the  true  cha- 
racter of  cpiilolary  writing,  and  (bufinefs  fet  apart) 
are  the  ufual  fubjed s upon  which  our  letters  arc  em- 
ployed. 

All  farther  rules  and  diredions  are  unnecefTary  ; for 
this  kind  of  writing  is  better  learned  by  example  and 
pradicc  than  by  precept.  Wc  ftiall  therefore,  in  con- 
formity to  our  plan,  fried  a few  epiilks  for  the  reader’s 
imitation  ; which,  as  this  method  of  writing  has  of 
late  much  prevailed,  may  be  bell  taken,  perhaps,  from 
our  modern  poets. 

The  following  letter  from  Mr  Addifon  to  Lord  Ha- 
lifax, contains  an  elegant  defeription  of  the  curiofities 
and  places  about  Rome,  together  with  fuch  reflections 
on  the  ineilimahle  blefEngs  of  liberty  as  mufl  give  pka- 
furc  to  every  Briton,  cfpecially  when  he  fee*  them  thu# 
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placed  in  dired  oppofition  to  the  baneful  influence  of  Epilk 
flavery  and  opprelfiou,  which  are  ever  to  be  fi*n  amoog  — v— ' 
the  miferable  inhabitants  of  thofe  countries.  - ,JI, 

"While  you,  my  lord,  the  rural  (hades  admire,  iji'StT 
And  from  Britannia’s  public  polls  retire,  lifyjocrf 

Nor  longer,  her  ungrateful  Tons  to  pLafc,  Aki- 

For  their  advantage  lacri.icc  your  calc  ; lun* 

Me  into  foreign  realms  my  fate  conveys, 

Through  nations  fruitful  of  immortal  lays. 

Where  the  foft  fcafon  and  iuviting  clime 
Confpire  to  trouble  your  repofe  with  rhime. 

For  whcrcfoc’cr  1 turn  my  ravifh'd  eyes. 

Gay  gilded  feenes  aiul  rtiinm  / profpccts  rife. 

Poetic  fields  cncompafs  me  around, 

And  Hill  I feem  to  tread  on  cLlific  ground  ; 

For  here  the  mufc  fo  oft  her  harp  has  lining, 

That  not  a mountain  rears  its  head  unfucg, 

Rcnown’d  in  verfe  each  (hady  thicket  grows. 

And  cv’ry  llrcam  in  heav  idy  numbers  flows. 

How  am  I pleas’d  to  fcarch  the  hills  and  woods . 

For  riling  fprings  and  celebrated  floods  ; 

To  view  the  Nar,  tumultuous  in  his  courfe. 

And  trace  the  (booth  Clitumnus  to  his  fource ; 

To  fee  the  Mincia  draw  its  wat’ry  Horc 
Through  the  long  windings  .of  a fruitful  /hore,  . 

Aud  hoary  Albuia’s  infetted  tide 

O’er  the  warm  bed  of  fimoking  fwlphur  glide  I 

Fir’d  with  a thoufand  raptures,  I furvey 
Eri^anus  thro’  fiow’ry  meadows  flray. 

The  king  of  floods ! that,  rolling  o'ci  the  plains. 

The  tow’ring  Alps  of  half  their  moiflurc  drains. 

And,  proudly  fwoln  with  a whole  w inter’s  fnows, , 

Diilributes  wealth  and  plenty  where  he  flows. 

Sometimes,  mi  fg- aided  by  the  tuneful  throng, 

I look  for  HrcamsummortaJiz’d  in  fang. 

That  Jofl  in  filcnce  and  oblivion  lie, 

(Dumb  are  their  fountains  and  their  channels  dry) 

Yet  run  for  ever  by  the  mufe’s  (kill. 

And  in  the  fmooth  defeription  murmur  Hill. 

Sometimes  to  gentle  Tiber  1 retire, 

And  the  fam’d  river’s  empty  Ihores  admire. 

That,  dcllitute  of  flrength,  derives  its  couric 
From  thirfly  urns,  ami  an  unfruitful  fource  ; 

Yet  fung  fo  often  in  poetic  lays, 

With  fcom  the  Danube  and  the  Nile  furveys  ; 

So  high  the  deathlcfs  mufe  exalts  her  theme  ! 

Such  was  the  Boyn,  a poor  inglorious  llrcam. 

That  in  Hibernian  vales  obfcurely  flray ’d. 

And  unobferv'd  in  wild  meanders  play'd  } 

Till,  by  your  lines,  and  Nalfau’s  fwoid  renowp’d. 

Its  riflng  billows  through  the  world  relbund. 

Where’er  the  hero’s  godlike  a£ts  can  pierce. 

Or  where  the  fame  of  an  immortal  verfe. 

Oh  cou’d  the  mufe  my  ravilh’d  breafl  infptre 
With  warmth  like  yours,  and  raife  an  equal  fire, 

Unnumber’d  beauties  in  my  verfe  (hould  (hint, 

And  Virgil’s  Italy  (hould  yield  to  mine  ! 

Sec  how  the  golden  groves  around  me  (mile, 

That  fhun  the  coafls  of  Britain's  Hormy  ifle. 

Or  when  tranfplanud  and  preferv’d  with  care, 

Curfc  the  cold  clime,  and  Harve  in  northern  air. 

Here  kindly  warmth  their  mounting  juice  ferments 
To  nobler  tafles,  and  more  exalted  feents ; 

Ev’n  the  rough  rocks  with  tender  myrtles  bloom. 

And  trodden  weeds  feud  out  a rich  perfume. 
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Eriftfc-  Bear  me,  fame  god,  to  fiaia's  gentle  feats 
V,r’"  Or  Covcr  me  in  Umbria's  green  retreats  ; 

Where  weftern  gales  eternally  refide, 

And  all  the  feafons  laviih  all  their  pride : 

Blofloms,  and  fruits,  and  flow’rs  together  rife, 

And  the  whole  year  in  gay  confufton  lies. 

Immortal  glories  in  my  mind  revive. 

And  in  my  foul  a thoufand  paflions  drive, 

When  Rome's  exalted  beauties  I defcry 
Magnificent  in  piles  of  ruin  lie. 

An  amphitheatre's  amazing  height 
Here  fills  my  eye  with  terror  and  delight, 

That  on  its  public  (how#  unpeopled  Rome, 

And  held  uuCrowded  nations  in  its  womb : 

Here  pillars  rough  with  fculpture  pierce  the  flues  \ 

And  here  the  proud  triumphal  arches  rife, 

Where  the  old  Romans  deatldefs  acts  difplay'd, 

Their  bafe  degenerate  progeny  upbraid  : 

Whole  rivers  here  forfait c the  fields  below, 

And  wond’ring  at  their  height  thro*  airy  channels  flow. 

Still  to  new  feenes  my  wand'ring  mufe  retires ; 

And  the  dumb  (how  of  breathing  rocks  admires; 

Where  the  finooth  chi  AVI  all  its  force  lias  (howu, 

And  foften’d  into  flefia  the  rugged  (lone. 

In  folemn  file  nee,  a majeftic  band,  ‘ 

Heroes,  and  gods,  and  Roman  confuls  (land. 

Stem  tyrants,  whom  their  cruelties  renown, 

A nd  emperors  in  Parian  marble  frown  ; 

While  the  bright  dames,  to  whom  they  humbly  fil'd, 
Still  (how  the  charms  that  their  proud  hearts  fubdu’d. 

Fain  would  I Raphael's  godlike  art  rchearfe, 

And  (how  th*  immortal  labours  in  my  verfe, 

Where  from  the  mingled  (Ircngth  of  (hade  and  light 
A new  creation  rife*  to  my  fight. 

Such  heav’nly  figures  from  his  pencil  flow, 

So  warm  with  life  his  blended  colours  glow*. 

From  theme  to  theme  with  fccrct  plcaiurc  toil, 

Amkift  the  foft  variety  I'm  loft. 

Here  plcafing  airs  my  rarilh’d  foul  confound 
With  circling  notes  and  labyrinths  of  found  ; 

Here  domes  and  temples  rife  in  diitant  views. 

And  opening  palaces  invite  my  mufe. 

How  has  kind  hcav'n  adorn’d  the  happy  land. 

And  fcatter*d  blcffings  with  a waftcful  hand  ! 

But  what  avail  her  unexhaulted  (lores, 

Her  blooming  mountains,  and  her  funny  fhores. 

With  all  the  gifts  that  hcav'n  and  earth  impart. 

The  fmtles  of  nature,  and  the  charms  of  art. 

While  proud  opprefhon  in  her  valleys  reigns, 

A nd  tyranny  ufurps  her  happy  plains  ? 

The  poor  inhabitant  beholds  in  vain 

The  rrd’ning  orange  and  the  fwelling  grain; 

Joylcfs  he  fees  the  growing  oils  and  wines. 

And  in  the  myrtle's  fragrant  (hade  repines : 

Starves,  in  the  midft  of  nature’s  bounty  curd. 

And  in  the  loaded  vineyard  dies  for  third. 

O liberty,  thou  goddefs  heav’nly  bri.ht, 

Profufc  of  blift,  and  pregnant  with  delight ! 

Eternal  plcafures  in  thy  prefenoe  reign, 

And  finding  plenty  leads  thy  wanton  train  j 
Eas’d  *of  her  load,  fubjeetion  grows  more  light. 

And  poverty  looks  cheerful  in  ihy  fight ; 

Thou  mak’ft  the  gloomy  face  of  nature  gay, 

-Giv’ft  beauty  to  the  fun,  and  pleafurc  to  the  day. 
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Thee,  goddefs,  tliee,  Britannia's  ffle  adores; 

How*  has  (he  oft  exhaufted  all  her  (lores. 

How  oft  in  fields  of  death  thy  prefence  fought. 

Nor  thinks  the  mighty  prize  too  dearly  bought ! 

On  foreign  mountain  may  the  fun  refine 
The  g rape's  foft  juice,  and  mellow  it  to  wine, 

W ith  citron  ; roves  adorn  a diftant  foil. 

And  the  fat  olive  fwell  with  floods  of  oil : 

We  envy  not  the  warmer  clime,  that  lies 
In  ten  decrees  of  more  indulgent  (kies. 

Nor  at  the  coarfcnefs  of  our  licav  n repine, 

Tho’  o’er  our  heads  the  frozen  Pleiads  fliinc  : 

'Tis  liberty  that  crowns  Britannia’s  ille,  [fmile. 

And  makes  her  barren  rocks  and  her  bleak  mountains 

Other*  with  tow'ring  piles  may  pleafe  the  fight, 
And  in  their  proud  afpiring  domes  delight ; 

A nicer  touch  to  the  ftrctch’d  canvas  give. 

Of  teach  their  animated  rocks  to  live: 

Tis  Britain's  care  to  watch  o'er  Europe's  fate. 

And  hold  in  balance  each  contending  (late. 

To  threaten  bold  prefumptuous  kings  with  war, 

And  anfwcr  her  aiRiCtcd  neighbour’s  pray'r. 

The  Dane  and  Swede,  rous'd  up  by  fierce  alarms, 

Blcfc  tiie  wife  conduit  of  her  pious  arms  : 

•Soon  as  her  fleets  appear,  their  terrors  ceafe. 

And  all  the  northern  world  lies  hufh’d  in  peace. 

Th’  ambitious  Gaul  beholds  with  fecrct  dread 
Her  thunder  aim’d  at  his  afpiring  head. 

And  fain  her  godlike  ion*  would  difunite 
By  foreign  gold,  or  by  dumeftic  fpitc; 

But  ftri  vts  in  vain  to  conquer  or  divide, 

Whom  Nafl'au’s  arms  defend  and  counfels  guide. 

Fir'd  with  the  name,  which  I fo  oft  have  found 
The  diftant  climes  and  different  tongues  refound, 

I biidlc*  in  my  draggling  mufe  with  pain. 

That  longs  to  launch  into  a bolder  drain. 

But  I’ve  already  troubled  you  too  long. 

Nor  dart*  attempt  a more  advent 'vous  fong  ; 

My  humble  verk  demands  a (bfter  theme, 

A painted  meadow,  or  a purling  dream  ; 

Unfit  for  hetoes  ; whom  immortal  lays. 

And  lines  like  Virgil's,  or  like  yours,  (hould  praife. 

There  is  a fine  Spirit  of  freedom,  and  love  of  liberty, 
difplayed  in  the  following  letter  from  Lord  Lyttleton 
to  Mr  Pope  ; and  the  meflage  from  the  (hade  of  Virgil, 
which  is  truly  poetical,  and  jultly  preceptive,  may  prove 
an  uieful  leflon  to  future  bards. 

. From  Romr , 1730. 

Immortal  bard  ! for  whom  each  mofe  has  wove 
The  faired  garland*  of  the  Aonian  grove  ; 

Preferv’d,  our  drooping  genius  to  reftore. 

When  Addifon  and  Congreve  arc  no  more  ; 

After  fo  many  (lara  extinct  in  night, 

1 he  darken’d  age’s  lad  remaining  light ! 

To  tliee  from  Latian  realms  this  vene  is  writ, 

Infpir’d  by  memory*  of  ancient  wit : 

For  now  no  more  tlicfe  climes  their  influence  boafl, 
Fall’n  is  their  glory,  and  their  virtue  loft  ; 

From  tyrants,  and  from  pried*,  the  muds  fly. 
Daughters  of  reafon  and  of  liberty. 

Nor  Boise  now  nor  Umbria's  plain  they  love, 

Nor  on  the  banks  of  Nar  or  Mincia  rove  ; 

To  Thames’s  flow’ry  border*  they  retire, 

And  kindle  in  thy  bread  the  Roman  fire. 
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Bpi  He.  So  in  the  (hades,  where  cheer’d  with  fununcr  rays 
Melodious  linnet*  warided  fp rightly  lays, 

Soon  as  the  faded,  falling  leaves  complain 
Of  gloomy  winter's  inaufpicious  reign, 

No  tuneful  voice  is  heard  of  joy  or  love. 

But  mournful  fikncc  faddens  all  the  grove. 

Unhappy  Italy  ! whofc  alter’d  date 
Has  felt  the  worft  {irverity  of  fate : 

Not  that  barbarian  hands  her  fafees  broke. 

And  bow’d  her  haughty  neck  beneath  their  yoke  ; 
Nor  that  her  palaces  to  earth  are  thrown, 

Her  cities  dciert,  and  her  Adds  unfown  ; 

But  that  her  ancient  fpirit  is  decay’d. 

That  {acted  wifdom  from  her  bounds  is  fled. 

That  there  the  fource  of  feienee  flows  no  more, 
Whence  its  rich  ftreams  fupply’d  the  world  before. 

IUuftrious  names!*  that  once  in  Latium  fhin  d, 

Bom  to  inftrifct  and  to  command  mankind  ; 

Chiefs,  by  whofc  virtue  mighty  Rome  was  rais’d, 

A nd  poets,  who  thofc  chiefs  fublimcly  prais’d  ! 

Oft  I the  traces  you  have  left  explore. 

Your  allies  vilit,  and  your  urns  adore  ; 

Oft  kita,  with  lips  devout,  fome  mould 'ring  (lone, 

With  ivy’s  venerable  {hade  o’ergrown  ; 

Thofc  hallow’d  ruins  better  pleas'd  to  fee. 

Than  all  the  pomp  of  modern  luxury. 

As  late  on  Virgil’s  tomb  frefh  flow’rs  I (bow'd. 
While  with  th1  infpiring  mufe  my  bofom  glow'd, 
Cwwn 'd  with  eternal  bays,  my  ravilh’d  eyes 
Beheld  the  poet  's  awful  form  arife  : 

Stronger,  he  faid,  whofc  pious  hand  has  paid 
Thefe  grateful  rites  to  my  attentive  fhade, 

When  thou  fhalt  hrcatlie  thy  happy  native  air. 

To  Pope  tl»»s  tneflage  from  his  mailer  bear. 

Grc;t  bard,  whole  number*  I myfclf  infpire. 

To  whom  I gave  my  own  harmonious  lyre, 

If  high  exalted  on  the  throne  of  wit. 

Near  me  and  Homer  thou  a(pirc  to  fit. 

No  more  let  meaner  fatirc  dim  the  rays 
That  flow  majeiljc  from  thy  noble  bay*. 

In  all  the  flow'ry  paths  of  Piudus  dray  : 

But  (hun  that  thorny,  that  unplcaflng  way  ; 

Nor,  when  cadi  foft  engaging  mufe  is  thine, 

Addrefs  tlic  lcaft  attnaive  ol  the  nine. 

Of  tliee  more  worthy  were  the  talk  to  raife 
A lading  column  to  thy  country's  praifc, 

To  ling  the  land,  which  yet  alone  can  boail 
That  liberty  corrupted  Rome  has  loft  ; 

Where  feienee  in  the  arms  of  peace  is  laid, 

And  plants  her  palm  beneath  the  olive  8 (hade. 

Such  was  the  theme  for  which  my  lyre  1 ttrung. 

Such  was  the  people  whofc  exploits  I fung  ; 

Brave,  yet  reiin  d,  for  arms  and  arts  ren own’d, 

With  diff  rent  bays  by  Mbts  and  Ptobus  crown’d, 
Dauntlefs  oppofcrs  ol  tyrannic  fway, 

But  pleas’d  a nyald  Avgust  vs  to  obey. 

If  thefc  commands  fubmifGve  tliou  receive. 

Immortal  and  unblam’d  thy  name  fhall  live  ; 

Envy  to  black  Cocytus  fhall  retire. 

And  howl  with  furies  in  tormenting  fire; 

Approving  t ime  (hall  confccrate  thy  lap. 

And  join  the  patriot'*  to  the  poet’s  preife. 

The  following  letter  from  Mr  Philips  to  the  earl  of 
Botfet  is  entirely  deferiptive  ; but  is  one  of  thofc  dc- 
icriptions  which  will  be  ever  read  with  delight. 


TRY.  Part  II. 

Ce>pen%agtny  March  0.  1709.  fcpiill*. 

From  frozen  climes,  and  endlcls  tracts  of  blow,  v— - 

From  ftreams  which  northern  winds  fotbid  to  flow,  Philip*, 
What  piefcnt  (hall  the  mufe  to  Dor  let  bring,  xn<t  * 

Or  how.  So  near  the  pole,  attempt  to  fmg  : 

The  hoary  winter  here  conceals  from  fight 
All  pleating  obje&s  which  to  verie  invite. 

The  Kills  and  dales,  and  the  delightful  woods, 

The  flow'ry  plains,  and  filveT-ftreaming  floods. 

By  fnow  difguU'd,  in  bright  confuflon  lie. 

And  willi  one  dazzling  wafte  fatigue  the  eye. 

No  gentle  breathing  breeze  prepares  the  fpring^ 

No  birds  within  the  dcfcrt  region  ting  : 

The  fhips,  unmovVi,  the  boi ft ’rous  winds  defy'. 

While  rattling  chariots  O'er  the  ocean  fly. 

The  vaft  Leviathan  wants  room  to  play. 

And  fpout  his  waters  in  the  face  of  day  : 

The  ftarving  wolves  along  the  main  fca  fprowl*. 

And  to  the  moon  in  icy  valleys  howl. 

O’er,  many  a Ihining  league  the  level  main 
Here  fpneads  itfcif  mto  a glaily  plain ; 

There  (olid  billows  of  enormous  line, 

Alps  of  green  ice,  in  wild  di  (order  rife. 

A nd  yet  but  lately  lave  I feen,  ev’n  here. 

The  winter  in  a lovely  drefs  appear. 

Ere  yet  the  clouds  let  fall  the  treafur’d  fnow. 

Or  winds  began  through  hazy  (kies  to  blow,. 

At  cv'ning  a keen  eaftern  breeze  arofc. 

And  the  defeending  rain  unfullv'd  froze; 

Soon  as  the  lilent  fliadtsof  night  w ithdrew,. 

The  ruddy  morn  difclos  d at  once  to  view 
The  face  of  nature  in  a rich  difguilc, 

And  brighten'd  ev’ry  object  to  my  crest. 

For  cv  ry  (hnib,  and  ev’ry  blade  of  grata, 
a nd  ev’ry  pointed  thorn,  fcem’d  wrought  in  gUtaf: 

In  pearls  and  ruble*  rich  the  hawthorn*  thow, 

While  tlirough  the  ice  the  crimfon  berries  glow. 

The  thick  fprung  rteds,  which  watery  marihcB  yields. 

Seem’d  polifh’d  lancets  in  a hoftile  field. 

The  ftag  in  limpid  currents  with  ftirprifc, 

Sees  cryftal  branches  on  his  forehead  rife  : 

The  fpreading  oak,  the  beech,  and  tow’nng  pine, 

' Glaz’d  over,  in  the  frtezing  aether  fhinc. 

The  frighted  birds  the  rattling  branches  ftmn. 

Which  wave  and  glitter  in  the  diflant  fun. 

When  if  a fudden  gull  of  wind  anle, 

The  brittle  foreft  into  atoms  flies, 

The  crackling  woods  beneath  the  temped  bends. 

And  in  a fpanglcd  (hower  the  profpe^t  ends : 

Or,  if  a foutheru  gale  the  region  warm. 

And  by  degrees  unbend  the  wint’ry  charm. 

The  traveller  a miry  country  foe*, 

And  journey  fad  beneath  the  dropping  tree* : 

Like  fome  deluded  peafant  Merlin  leads 
Thro*  fragrant  bow’rs  and  thro’  delicious  meads. 

While  here  enchanted  gaidens  to  him  rile, 

And  airy'  fabrics  there  aUrait  his  eyes, 

HU  wandering  feet  the  magic  paths  purfuc. 

And  while  he  thinks  the  fair  illufton  true, 

The  trackltffs  f cents  difpcrfc  in  fluid  air. 

And  woods,  and  wilds,  and  thorny  ways  appear  $ 

A tedious  road  the  weary  wretch  return*, 

A nd,  as  he  goes,  the  tranlient  vifion  mourns. 

The  great  ufe  of  medals  is  properly  defcribed  in  the 
enfuing  elegant  cpiftlc  from  -Mr  Pope  to  Mr  Addifon  ; 

and 
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#i,j  the  extravagant  pafiion  which  fume  people  enter- 
V—“y  tain  only  for  the  colour  of  them,  is  very  agreeably  and 
wry  jultly  ridiculed. 

1(4 

l ope.  See  the  wild  wafte  of  all  devouring  years ! 

How  Rome  her  own  fad  fcpulchrc  appears  ! 

With  nodding  arches,  broken  temples  fpread ! 

The  very  tombs  now  viuiifh  like  their  dead  1 
Imperial  wonders  rais’d  on  nations  fpuil’d. 

Where  mixM  with  Haves  the  groaning  martyr  toil'd  1 
Huge  theatres,  that  now  unpeopled  woods, 

Now  drain’d  a (lift ant  country  of  her  floods  ! 

Fanes,  which  admiring  gods  with  pride  fttrvey. 

Statues  of  men.  fcaree  left  alive  than  they  ! 

Some  felt  the  filtmt  ftroke  of  mould’ring  age, 

Some  hoflile  fury,  fome-  religious  rage  ; 

Barbarian  bltndneft,  Chriftian  zeal  cunfpire. 

And  pspaTpiety,  and  Gothic  fire. 

Perhaps,  by  its  own  ruin  fav’d  from  flame, 

Some  bury  d marble  half  preferrea  a name : 

That  namfe  the  learn ’d  with  fierce  dlfputcs  purfuc. 

And  give  to  Titus  old  Vcfpafinn’s  due. 

Ambition  figh’d  : She  found  it  vain  to  trull 
The  fatthlcfs  column  and  the  crumbling  buft ; 

Huge  mole*,  whofe  fliadow  ft  retch  d from  fhorc  to  fhore, 
Their  fuins  perifli’d,  and  their  place  no  more  ! 
Convinc'd,  fhc  now  contrafts  her  vatl  defign, 

And  all  her  triumphs  fhrink  into  a coin. 

A narrow  orb  each  crowded  conqucft  keeps. 

Beneath  her  palm  here  fad  Judaea  weeps  ; 

Now  faultier  limits  the  proud  arch  confine. 

And  fcaree  are  feen  the  proftratc  Nile  or  Rhine; 

A imall  Euphrates  through  the  piece  is  roll’d, 

And  little  eagles  wave  their  wing*  in  gold. 

The  medal,  faithful  to  its  charge  of  fame,  j 
Through  climes  and  ages  bears  each  form  and  name  : 

1 n tmedhoit  view  fubjected  to  our  eye, 

'God>,  empVors,  heroes,  fages,  beauties,  ltd 
■With  flratpeifd  fight  pale  antiquaries  pore, 

TV  fafcrrptxm  value,  but  the  rail  adore. 

This  the  blue  varnift,  that  the  gicen  endears. 

The  fnered  niflof twice  ten  hundred  years  1 
Tojgain  ’Prefeenniua  one  employs  his  fchemes, 

"One  grafps  a Cecrops  in  eriUtic  dreams. 

* Poor  yaomt,  lung  with  learned  ;pleen  devour'd. 

Can  tttftc  no  pluatua*  Cnee  his  fbidd  was fcour’d : 

And  Curio,  reftlcji  by  the  fair  one's  fide, 

Sighs  Sot  an  Otho,  and  oeglcfts  His  bride. 

Their’*  k the  vanity,  the  learning  thine : 

Touch'd  by  dry  lu  ml,  again  Rome's  glories  fhine  ; 

Her  gudv  and  god-like  heroes  rife  to  view, 

And  all  her  faded  garlands  bloom  anew. 

Nor  Uufh  thefe  ftudics  thy  regard  engage  ; 

Tteife  pleas'd  the  fathers  of  poetic  rage; 

Tbe  ifetfe  and  fctilptUTe  bore  an  equal  part, 

Asjd  art  reflected  images  to  art. 

Oh  when  fhidl  Britain,  confdous  of  her  claim, 

Stand  emulous  of  Greek  and  Roman  fame  ? 

In  living  medals  fee  her  wars  enroll’d, 

And  vanquifh'd  realms  fupply  recording  gold  ? 

Here,  riling  bold,  the  patriot  s honeft  face  j 
There,  warriors  frowning  in  hiftoric  brafs  ? 

Then  future  ages  with  delight  fhall  fee 
How  Plato’s,  Bacon's,  Newton's,  looks  agree  j 
Or  in  fair  feries  laurell  d bard9  be  fhown, 

A Virgil  there,  and  here  an  Addifon. 
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Then  fhall  thy  Craggs  (and  let  me  call  him  mine) 

On  the  cafl.  ore,  another  Polfiu  fhine ; 

With  afpc£t  open  fhall  crcCf  his  head, 

And  round  the  orb  in  lifting  notes  be  read, 

**  Statefman,  j et  friend  to  truth  ! of  foul  fmccre, 

•*  In  a&ioa  faithful,  and  in  honour  dear  j 
**  Who  broke  no  promife,  fei  v’d  no  private  end. 

Who  gain'd  no  title,  and  who  loft  no  friend ; 

“ Etmoblcd  by  himfelf,  by  all  approv’d, 
u Prais’d,  wept,  at&  Itonour'd,  by  the  mufe  he  lov’d." 

We  have  already  obferved,  that  the  cfientisl,  and 
indeed  tlic  true  charactenllic  of  cp  ululary  writing, 
cafe  ; and  on  this  account,  as  well  as  other*,  the  fol- 
lowing letter  from  Mr  Pope  to  Mils  Blount  is  to  be  ad- 
mired. 

To  Miff  BloCHT,  on  her  leaving  tbt  Town  after  the  Co- 
ronation. 

As  fome  fond  virgin,  whom  her  mother’s  care 
Drags  from  the  town  to  whokfome  country'  air  j 
Juft  when  fbe  hams  to  roll  a melting  eye, 

And  hear  a fpark,  yet  think  no  danger  nigh  ; 

From  the  dear  man  unwilling  fhe  mult  fever. 

Vet  takes  one  Itift  before  (he  parts  forever  : 

Thus  from  the  world  fair  £cphalinda  flew. 

Saw  others  happy,  and  with  lighs  withdrew  : 

Not  that  their  plcafures  caus’d  bn  di feculent  j 
She  figh’d,  not  that  they  flay’d,  but  that  fhe  went* 

She  went,  to  plain-work,  and  to  purling  brooks, 
Old-fafhion’d  balls,  dull  aunts,  and  croaking  rooks  i 
Site  went  from  op’ra,  park,  oflembly,  play, 

To  morning- walks,  and  juty'ra  three  hours  a-day  ; 

To  part  her  time  ’twixt  reading  and  bohea. 

To  mufe,  and  I pill  her  foikary  tea. 

Or  o’er  cold  coffee  trifle  with  the  fpoon. 

Count  the  flow  clock,  and  dine  exatt  at  noon  j 
Divert  her  eyes  with  pi&nrei  in  the  fire, 

Hum  half  a tunc,  tell  ftories  to  the  ’fquire ; 

Up  to  her  godly  ganct  after  fctenr 
There  Jtarve  and  pray,  for  that’s  the  way  to  heav’n.- 
Some  ‘fquire,  perhaps,  you  take  delight  to  rack  j 
Whofe  game  is  whifk,  whofe  treat’s  a toail  in  fack ; 
Who  vifits  with  a gun,  prefents  you  birds, 

T’hen  gives  a fmackittg  buft,  and  cries, — no  words  ! 

Or  with  his  hound  comes  hollowing  from  the  liable. 
Make*  love  with  nods,  and  knees  beneath  a table  ; 
Whofe  laughs  arc  hearty,  tho’  his  jells  are  coarfc, 

And  loses  you  bell  of  all  things — but  his  horfe. 

In  fome  fair  ev’ning,  on  your  elbow  laid,  • 

You  dream  of  triumphs  in  the  rural  fhade  ; 
lu  penfive  thought  rccal  the  fancy ’d  fecne, 

See  coronations  rife  on  every  green  ; 

Before  you  paft  th'  imaginary  fights 

Of  lords,  and  earls,  and  dukes,  and  garter’d  knight*. 

While  the  fpread  fan  o’crlhadcs  your  doling  eyes ; 

Then  give  one  flirt,  and  all  the  vition  flics. 

Thus  vanilh  feeptres,  coronets,  and  balls, 

And  leave  you  in  lone  woods,  or  empty  walls ! 

So  when  your  flare,  at  fome  dear  idle  time, 

(Not  plagu  d with  hcad-achs,  or  the  want  of  rfijrme) 
Stands  in  the  ftrrcts,  abftra&cd  from  the  crew. 

And  while  he  feems  to  ftudy,  thinks  of  you  ; 

J»nl  when  his  fancy  points  your  fprightly  eyes, 

Or  fees  the  blufh  of  Coft  Pauhenia  rife, 

Cay 
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Ddcripdfc.  Gay  pat*  mv  Ihouldcr,  and  you  vanifh  quire, 

Streets,  chain,  and  coxcombs,  rufh  upon  my  fight  j 
Vex’d  to  be  ftill  in  town,  I knit  my  brow. 

Look  four,  and  hum  a tune,  as  you  may  now. 

Sect.  VII.  Of  Defer  ip  live  Poetry. 

Defective  Descriptive  poetry  is  of  univerfal  ufe,  fince  theft 
poetry.  i*  nothing  in  nature  but  what  may  be  deferibed.  A* 
poems  of  this  kind,  however,  arc  intended  more  to  de- 
light than  to  inftnid,  great  care  Ihould  be  taken  to 
make  them  agreeable.  Deferiptive  poems  arc  made  beau- 
tiful by  fimilies  properly  introduced,  images  of  feigned 
perfons,  and  allufious  to  ancient  fables  or  hiftorical  fids; 
as  will  appear  by  a perufal  of  the  heft  of  thefc  poems, 
cfpecially  Milton's  L' Allegro  and  11  Penferofo , Den- 
ham’s Cooper  Hu /,  and  Pope’s  WinAfor  Forefl.  Every 
body  being  in  poffeffton  of  Milton’s  works,  we  forbear 
inferring  the  two  former  ; and  the  others  are  too  long 
for  our  purpofe.  That  inimitable  poem,  The  Seafom, 
by  Mr  Thomfon,  notwithftanding  fomc  parts  of  it  arc 
didactic,  may  be  alfo  with  propiiety  referred  to  this 
head. 

Sect.  VIII.  Of  Allegorical  Poetry. 

156 

Origin  of  Could  truth  engage  the  affections  of  mankind  in 
allegorical  her  native  and  Ample  drefs,  (he  would  require  no  oma- 
jaetry.  ment  or  aid  from  the  imagination  ; but  her  delicate 
light,  though  lovely  in  itfclf,  and  dear  to  the  moft  dil- 
cerning,  does  not  ftrike  the  fenfes  of  the  multitude  fo 
as  to  fccure  their  efteem  and  attention:  the  poets  there- 
fore dreffed  her  up  in  the  manner  in  which  they  thought 
(he  would  appear  the  moil  amiable,  and  called  in  alle- 
gories and  airy'  difguifes  as  her  auxiliaries  in  the  caufe 
of  virtue. 

An  allegory  is  a fable  or  Aon',  in  which,  under  the 
dif^uife  of  imaginary  perfons  or  things,  fome  real  action 
or  lnftmcHve  moral  is  conveyed  to  the  mind.  Every 
allegory  therefore  has  two  fenfes  the  one  literal  and  the 
It*  charae-  other  myAieal ; the  firft  has  been  aptly  enough  coin- 
tor.  part'd  to  a dream  or  vifion,  of  which  the  laA  is  the  true 

meaning  or  interpretation. 

Prom  this  definition  of  allegorical  poetry  the  reader 
will  perceive  that  it  gives  great  latitude  to  genius,  and 
affords  fuch  a boundlefs  (cope  for  invention,  that  the 
poet  is  allowed  to  foar  beyond  all  creation  ; to  give  life 
and  action  to  virtues,  vices,  pn  (lions,  difeafes,  and  natu- 
ral and  moral  qualities;  tatraile  floating  iflands,  enchant- 
ed palaces,  rallies,  See.  and  to  people  them  with  the 
creatures  of  his  own  imagination. 

The  poet’s  eye,  in  a fine  frenzy  rolling, 

Doth  glance  from  licav’n  to  earth,  from  earth  to  heav’nj 
And,  as  imagination  bodies  forth 
The  forms  of  thinga  unknown,  the  poet’s  pen 
Turns  them  to  fhape,  and  gives  to  airy  nothing 
A local  habitation  and  a name.  Shake smare. 

But  whatever  is  thus  raifed  by  the  magic  of  his 
mind  muft  be  vifioiuuy  and  typical,  and  the  myAieal  fenfc 
muA  appear  obvious  to  the  reader,  and  inculcate  fome 
moral  or  ufcful  leffon  in  life  ; otherwife  the  whole  will 
be  deemed  rather  the  effects  of  a dillempered  brain,  than 
the  produttions  of  real  wit  and  genius.  The  poet,  like 
Jafon,  may  fail  to  parts  unexplored,  but  will  meet  with 
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no  applaufe  if  he  returns  without  a golden  fleece  ; for  Alqplal 
thefe  romantic  reverie*  would  he  unpardonable  but  for  — “Y— * 
the  myAieal  meaning  and  moral  that  is  thus  artfully  and 
agreeably  Conveyed  with  them,  and  on  which  account 
only  the  allegory  is  indulged  with  a greater  liberty  than 
any  other  foit  of  writing. 

The  ancients  juftly  confidered  tliis  fort  of  allegory  as 
the  moA  effential  part  of  poetry  1 for  the  power  of  rai- 
ling images  of  things  not  in  being,  giving  them  a fort 
of  life  and  action,  and  profaning  them  as  it  were  before 
the  eyes,  was  thought  to  have  lomething  in  it  like  cre- 
ation : but  then,  in  fuch  compofitions,  they  always  ex- 
pelled to  find  a meaning  couched  under  them  of  confe- 
qucncc ; and  we  may  reafonably  conclude,  that  the  al- 
legories of  their  poets  would  never  have  been  handed 
down  to  us,  had  they  been  de6cicnt  in  this  refpecL  v<g 

As  the  fable  is  the  part  immediately  offcied  to  thcElfadab 
reader’s  confident  ion,  and  intended  as  an  agreeable 
hide  to  convey  the  moral,  it  ought  to  be  bold,  lively, 
and  furprifing,  that  it  may  excite  curioGtyand  fupport 
attention  ; for  if  the  fable  be  fpiritlcfs  and  barren  of  in- 
vention, the  attention  will  be  tlifengaged,  and  the  mo- 
ral, however  ufcful  and  important  in  itfclf,  will  be  little 
regarded. 

There  muft  likewife  be  a iuflnefs  and  propriety  ia 
the  fable,  that  is,  it  mull  be  elofely  connected  with  the 
fubjeit  on  which  it  is  employed  ; for  notwithftanding 
the  boundlefs  compjfs  allowed  the  imagination  in  thefc 
writings,  nothing  abfurd  or  ufelefx  is  to  be  introduced. 

In  epic  poetry  fome  tilings  may  perhaps  be  admitted 
for  no  other  rcafon  but  to  furpriic,  and  to  raife  what  is 
called  the  wonderful t which  is  as  neceffary  to  the  epic 
as  the  probable ; but  in  allegories,  however  wild  and  ex- 
travagant the  fable  and  the  perfons  introduced,  each 
muft  corrcfpond  with  the  fubjeci  they  arc  applied  to, 
and,  like  the  members  of  a well-written  lunik,  bear  a 
due  proportion  and  relation  to  each  other : for  we  are 
to  confidcr,  that  the  allegory  is  a fort  of  extended  or 
rather  multiplied  fimile,  and  therefore,  like  that,  Ihould 
never  lofe  the  fubjeci  it  is  intended  to  illuflrate.  Whence 
it  will  appear,  that  genius  and  fancy  are  here  infufficient 
without  the  aid  of  taftc  and  judgment : thefc  firft,  in- 
deed, may  produce  a multitude  of  ornaments,  a wilder* 
fiefs  of  fweets;  but  the  laft  muft  be  employed  to  accom- 
modate them  to  rcafon,  and  to  arrange  them  fo  as  to 
produce  plcafuic  and  profit. 

But  it  is  not  fufficicnt  that  the  fable  be  correfpondeot 
with  the  fubjedt,  and  have  the  properties  above  deferi- 
bed ) for  it  muft  alfo  be  confident  with  itfclf.  ITie 
poet  may  invent  what  ftory  he  pleafes,  and  form  any 
imaginary  beings  that  his  fancy  (hall  fuggtft;  but  here, 
as  in  dramatic  writings,  when  perfons  are  once  intro- 
duced, they  muft  be  fupported  to  the  end,  aod  all  fpcak 
and  ait  in  character  : for  notwithftanding  the  general 
licence  here  allowed,  fome  order  mull  be  obterved ; 
and  however  wild  and  extravagant  the  characters,  they 
Ihould  not  be  abfurd.  To  this  let  me  add,  that  the 
whole  muft  be  clear  and  intelligible  ; for  the  44  fable 
(as  Mr  Hughes  obferves)  being  defigned  only  to  clothe 
and  adorn  the  moral,  but  not  to  hide  it,  Ihould  re- 
femble  the  draperies  we  admire  in  fomc  of  the  ancient 
ftatues,  in  which  the  folds  arc  not  too  many  nor  too 
thick,  but  fo  judicioufly  ordered,  that  the  Ihape  and 
beauty  of  the  limbs  may  be  fecn  through  them.*’— 

Bui  this  will  more  obvioufly  appear  from  a perufal  of 

the 
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Allegorical,  the  bed  eornpofitsons  of  this  clafs ; fuch  as  Spenfcr’s 

Fairy  Queen,  Tbomfbn's  Collie  of  Indolence,  Addifon 

and  Johmbn’s  beautiful  allegories  in  the  Spectator  and 
Rambler,  &c.  &c. 

The  word  a %erf  has  been  ufed  in  a more  extenfive 
fenfe  than  that  in  which  we  have  here  applied  it : for 
aO  writings,  where  the  moral  b conveyed  under  the  co- 
ver of  borrowed  chara&crs  and  a&ions,  by  which  other 
characters  and  actions  (that  are  real)  are  repirfented, 
have  obtained  the  name  of  allegories ; though  the  fable 
or  dory  contains  nothing  that  is  vifionary  or  romantic, 
but  is  made  irp  of  real  or  hiilorical  perfons,  and  of  ac- 
tion* cither  probable  or  pofliblc.  But  thefe  writings 
fhould  undoubtedly  be  didinguifhed  hy  fume  other  name, 
becaufc  the  literal  fenfe  is  confident  with  right  reafon, 
and  may  convey  an  itfeful  moral,  and  fatisfy  the  reader, 
without  putting  him  under  the  ncceflity  ol  feeking  for 
anotlier. 

Some  of  the  ancient  critics,  as  Mr  Addifon  obferves, 
were  fond  of  giving  the  works  of  their  poets  this  fecund 
or  concealed  meaning,  though  there  was  no  apparent 
ncceflity  for  the  attempt,  and  often  but  little  Ihow  of 
reafon  in  the  application.  Thus  the  Iliad  and  Odyfley 
of  Homer  are  fa  id  to  be  fables  of  this  kind,  and  that 
the  gods  and  heroes  introduced  arc  only  the  aiTediioni  of 
the  mind  rrprefented  in  a vifible  fhape  and  character. 
They  tell  us,  fays  he,  that  Achillea  in  the  firft  Iliad 
reprefents  anger,  or  the  irafcible  part  of  human  nature r 
that  upon  drawing  his  fword  agamft  his  fuperior,  in  a 
full  ancmbly,  Pallas  (which,  fay  they,  is  another  name 
for  reafon)  checks  and  advilcs  him  on  the  occasion,  and 
at  her  firft  appearance  touches  him  upon  the  head;  that 
part  of  the  man  being  looked  upon  as  the  feat  of  reafon.; 
In  this  fenfe,  as  Mr  Hughes  has  well  obferved,  tho 
whole  iEncis  of  Virgil  may  be  faid  to  be  an  allegory, 
if  you  fuppofe  JEneas  to  reprefent  Auguilus  Caefar, 
and  that  his  conducting  the  remains  of  his  countrymen 
from  the  ruins  of  Troy,  to  a new  fcttlemcnt  in  Italy,  is 
«.  an  emblem  of  Auguftus’s  forming  a new  government 
out  of  the  rains  of  the  ariftocraer,  and  tllablifhing  the 
Romans,  after  the  confulion  of  the  civil  war,  in  * 
peaceable  and  flouriftiing  condition.  However  ingeni- 
ous this  coincidence  may  appear,  and  whatever  defign 
Virgil  had  in  view,  he  has  avoided  a particular  and  di- 
rect application,  and  fo  conducted  his  poem,  that  it  is  per- 
fect without  any  allegorical  interpretation  j for  whether 
we  confider  Aincas  or  Auguftus  as  the  hero,  the  morals 
contained  are  equally  inftru&ive.  And  indeed  it  feems 
abfurd  to  fuppofe,  that  bccaufe  the  epic  poets  have  in- 
troduced fome  allegories  into  their  works,  every  tiling 
is  to  be  uoderftood  in  a myftlcal  manner,  where  the 
fenfe  is  plain  and  evident  without  any  fuch  application. 
Nor  is  the  attempt  that  Taflb  made  to  turn  his  Jeru- 
falcm  into  a myftery,  any  particular  recommendation  o£ 
the  work  : for  nolwithftanding  he  tells  us,  in  what  is 
called  the  allegory , printed  with  it,  that  the  Chriftian 
army  rcprelcnts  man,  the  city  of  Jerufalem  civil  happi- 
nefs,  Godfrey  the  umkrftanding,  Rinaldo  and  Tancrcd 
the  other  powers  of  the  foul,  and  that  the  body  is  ty- 
pified by  the  common  foldiers  and  the  like ; yet  the 
rradcr  w ill  find  himfclf  as  little  delighted  as  edified  by 
the  explication  : for  the  mind  has  little  plcafurc  in  an 
allegory  that  cannot  be  opened  without  a key  made  by 
the  hand  of  the  fame  art  ill ; and  indeed  every  allegory 
that  is  fo  dark,  and,  as  it  were,  inexplicable,  lofcs  its 
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very  cflencc,  and  becomes  an  enigma  or  riddle,  that  is  A legomal. 
left  to  be  interpreted  by  every  crude  imagination. 

This  laft  fpccies  of  writing,  whether  called  an  alle ■ The uicieal 
gtry,  or  by  any  other  name,  is  not  lcfs  eminent  and  parable, 
ufcful ; for  the  introducing  of  real  or  hiftorical  perfoua 
may  not  abridge  or  letTcn  either  our  entertainment  or 
inftrudtion.  In  thefe  competitions  we  often  meet  with 
an  uncommon  moral  conveyed  by  the  fable  in  a new- 
and  entertaining  manner ; or  with  a known  truth  fo 
artfully  decorated,  and  placed  in  fuch  a new  and  beau- 
tiful light,  that  we  art  amazed  how  any  thing  fo  charm- 
ing aud  ufcful  fhould  fo  long  have  cfcaprd  our  obferva- 
tion.  Such,  for  example,  are  many  of  Johnfon'n  piece* 
pnbltfhed  in  the  Rambler  under  the  title  of  Eajlern  Sto- 
ries, and  by  Hawkef worth  in  the  Adventurer. 

The  ancient  parables  arc  of  this  fpecics  of  writing  : 
and  it  is  to  be  obferved,  that  thofc  iu  the  New  Tefta- 
ment  have  a mod  remarkable  elegance  and  propriety  ; , 
and  arc  the  moll  linking,  aud  the  inoft  intlructivc,- 
for  being  drawn  from  objcCU  that  arc  familiar. — The 
more  linking,  bccaufe,  as  the  things  are  feen,  the  mo- 
ral conveyed  becomes  the  objedl  of  our  fenfe*,  and  re- 
quires little  or  no  reflection  : — the  more  inllruCtivc, 
becaufc  every  time  they  are  feen,  the  memory  is  awa- 
kened, and  the  fame  moral  is  again  exhibited  with 
plcafurc  to  the  mind,  and  accuiloms  it  to  reafon  and 
dwell  on  the  fubjeft.  So  that  this  method  of  inftruc- 
tion  improves  nature,  as  it  were,  into  a book  of  life  ; 
litice  every  thing  before  u»  may  be  fo  managed,  as  to- 
give  IcfTonr.  fur  our  advantage.  Our  Saviours  parable*, 
of  the  fower  and  the  feed,  of  the  tares,  of  the  mullard- 
fecd,  and  of  the  leaven  (Matthew'  xiii.),  arc  all  of  this 
kind,  and  were  obvioufly  taken  from  the  harveft  juft 
ripening  before  him  ; for  bis  difaples  pluekcd  the  tan  of 
corn  and  did  rat,  rubbing  them  in  their  b inds  See  the 
articles  Allegory,  and  Metaphor  and  Allegory,  in. 
the  general  alphabet.  . 


Sect.  IX.  Of  Fables . 

, # . i 60 

No  method  of  inftru&ion  has  been  more  ancient, The  apo- 
morc  univerfal,  and  probably  none  more  effectual,  than  )°*13C  •r 
that  by  apologue  or  fable.  In  tiie  firft  ages,  amongH^®^* 
a rude  and  fierce  people,  this  perhaps  was  the  only 
method  that  would  have  been  • borne ; aud  even  fincc 
the  progrefs  of  learning  has  furoiftied  other  helps,  the 
fable,  which  at  firft  was  ufed  through  ncccflity,  is  re- 
tained from  choice,  on  account  of  the  elegant  happi- 
nrfs  of  it3  manner,  and  the  refined  addrefs  with  which, 
when  well  coodu&cd,  it  infinuates  its  moral. 

As  to  the  a&ors  in  this  little-drama,  the  fabulift  hat 
authority  to  profs  into  hi*  fervice  every  kind  of  cxift- 
encc  under  heaven  ; not  only  beads,  birds,  infects,  and 
all  the  animal  creation  ; but  flowers,  throbs,  trees,  and 
all  the  tribe  of  vegetables.  Even  mountains,  foflils,  mi- 
nerals, and  the  inanimate  w-orks  of  nature,  difeourfe  ar- 
ticulately at  his  command,  and  aft  the  part  which  he 
afligns  them.  The  virtues,  vices,  and  every  property 
of  beings,  receive  from  him  a local  habitation  and  a 
name.  In  Ihort,  he  may  perfonify,  be  (low  life,  fpccch, 
and  a&ion,  on  wliatever  he  thinks  proper. 

It  it  eafy  to  imagine  what  a fuurcc  of  novelty  and 
variety  this  mud  open  to  a genius  capable  of  conceit 
ving  and  of  employing  thefe  ideal  perfons  in  a proper 
manner  j what  an  opportunity  it  affords  him  to  diver- 
8 * fify 
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llfy  and  to  treat  the  fancy  with  change* 

of  ©bjtdl#,  while  he  llrcngthcns  the  undrrftandiog,  or 
regulate*  the  paffions,  by  a fncccfCon  of  truths.  To 
raife  beings  like  tWe  into  a llate  of  action  and  intd- 
li«yence,  gives  the  fabtilift  an  undoubted  claim  to  that 
firft  cnaraAer  of  the  poet,  a cruUtr. 

When  thefc  perform  are  once  raifed,  we  mull  carr- 
fufty- enjoin  them  proper  talks,  and  affign  them  fenli- 
menta  and  language  foitablc  to  their  fncral  natures 
and  refpcCtirc  properties.  A raven  ihoukl  not  be  ex- 
tolled for  her  voice,  nor  a bear  be  reprefented  with  an 
elegant  lhape.  It  were  a very  obvious  inftanoe  of  ab- 
furdity,  to  paint  a hare  cruel,  or  a wolf  compaffion- 
ate.  An  afs  were  but  ill  qualified  to  be  general  of 
an  army,  though  he  may  well  enough  ferve,  perhaps, 
for  one  of  the  trumpeters.  But  fo  long  as  popular 
opinion  allows  to  the  lion  magnanimity,  rage  to  the 
tiger,  flrcngth  to  the  mule,  cunning  to  the  fox,  and 
buffoonery  to  the  monkey  ; why  may  not  they  fupport 
the  x-hafa&crs  of  an  Agamemnon,  Achilles,  Ajax, 
l.’lyfTes,  and  Thcrtites?  The  truth  is,  when  moral 
actions  are  with  judgment  attributed  to  the  brute  cita- 
tion, we  fcarce  perceive  that  nature  is  at  all  violated 
by  the  febulift.  He  appears  at  moll  to  have  only 
Iran  flated  their  language.  His  lions,  wolves,  and  foxes, 
behave  and  argue  as  thofe  creatures  would,  had  they  ori- 
ginally been  endowed  with  the  human  faculties  of  ipcech 
and  reafon* 

But  greater  art  is  yet  required  whenever  we  perso- 
nify inanimate  beings.  Here  the  copy  fo  far  deviate# 
from  the  great  lines  of  nature,  that,  without  the  nicrit 
care,  reafon  will  revolt  againft  the  fi&ion.  However, 
beings  of  this  fort,  managed  ingenioufly  and  with  ad- 
drefs,  recommend  the  fabuliil's  invention  by  the  grace 
of  novelty  and  of  variety.  Indeed  the  analogy  between 
things  natural  and  artificial,  animate  and  inanimate,  is 
often  fo  very  (Inking,  that  we  can,  with  fcctning  pro- 
priety, give  paffions  and  i’entiments  to  every  individual 
part  of  cxillencc.  Appearance  favours  the  deception. 
The  vine  may  be  enamoured  of  the  elm;  her  embraces 
teftify  her  paflion.  The  fwdling  mountain  may,  na- 
turally enough,  be  delivered  of  a moufc.  The  gourd 
may  reproach  the  pine,  and  the  fky-mckct  infuft  the 
ffars.  "J  lie  axe  may  folicit  a tiew  handle  of  the  funrft ; 
and  the  moon,  in  her  female  character,  requcfl  a fa- 
fhionahle  garment.  Here  is  nothing  incongruous ; 
nothing  that  Ihocks  the  reader  with  impropriety.  On 
the  other  hand,  were  the  axe  to  defire  a periwig,  and 
tiie  moon  petition  for  a pew  pair  of  boots,  probability 
would  then  be  violated,  and  the  abfurdity  become  too 
glaring. 

The  moft  beautiful  fables  that  ever  were  invented 
may  be  disfigured  by  the  language  in  which  the)'  are 
clothed.  Of  this  poor  ^fop,  in  fome  of  his  Englilh 
drefes,  affords  a melancholy  proof.  The  ordinary  ftyle 
of  fable  fhould  be  familiar,  but  alfo  elegant. 

The  familiar,  fays  Mr  La  Motte,  is  the  general 
tone  or  accent  of  fable.  It  was  thought  fufficient,  on 
its  firfl  appearance,  to  lend  the  animals  our  moil  com- 
mon language.  Nor  indeed  have  they  any  extraordi- 
nary pretenhons  to  the  fublime  ; it  being  requisite  they 
fhould  fpcak  with  the  fame  fimplicity  that  they  be- 
have. 

The  familiar  alfo  is  more  proper  for  insinuation  than 
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the  derated}  this  being  the  language  of  refitAioa, Of hk». 
as  the  former  is  the  voice  of  fcatimeat.  We  guard  "-vw 
ourfclves  againil  tlic  one,  but  lie  open  to  the  other ; 
and  lull  ruction  will  always  the  moft  effectually  fway 
us,  when  it  appears  lcaft  jealous  of  its  rights  and  pri- 
vileges. 

The  familisr  ftyle,  however,  that  is  here  required, 
notwit hfhmding  that  appearance  of  cafe  which  is  it* 
character,  is  jicrhaps  more  difficult  to  write  than  the 
more  elevated  or  (ubhmc.  A writer  more  readily  per- 
ceives when  he  has  rifen  above  the  common  language, 
than  he  perceives,  in  fpeaking  this  language,  whether 
he  has  made  the  choice  that  is  moft  foitablc  to  the  oc- 
cafioti  : and  it  is,  neverthekfs,  upon  this  luppy  choice 
that  all  the  charm*  of  the  familiar  depend.  Moreover, 
the  derated  ftyle  deceives  and  feducea,  although  it  be 
not  the  bell  chofcn  4 whereas  the  familiar  can  procure 
itklf  no  fort  of  refpcCt,  if  it  be  * eaiy,  natural,  juft, 
delicate,  and  unitfllfled.  A i.  'mbit  rnufl  therefore 
bellow  great  attention  upon  his  ftyle  ; and  even  labour 
it  fo  muck  the  more,  that  it  may  appear  to  have  coil 
him  no  pains  at  ail. 

The  authority  of  Fontaine  juftifics  thefc  opinion*  in 
regard  to  ftyle.  His  fables  are  perhaps  the  b«fl  ex- 
amples of  the  genteel  familiar,  as  Sir  reogcr  L’Elliange 
affords  the  g ruffe  ft  of  the  indelicate  and  low.  When 
we  read,  that  “ w hile  the  frog  and  the  moufc  were  de- 
puting it  at  fwords- point,  down  comes  a kite  powder- 
ing upon  them  in  the  interim,  and  gobbets  up  both 
together  to  part  the  fray and  **  where  tlic  fox 
reproaches  a bevy  of  jolly  goffipping  wenches  making 
merry  over  a dt'fh  of  pullets,  that  if  he  but  peeped  in- 
to a licn-rooft,  they  always  made  a bawling  with  their 
dogs  and  their  bailards ; while  you  yourfelves  (fays 
he)  can  Lie  ftujfing  your  guts  with  your  hens  and  capon*, 
and  not  a word  of  the  pudding '1  his  may  be  fa- 
miliar ; but  it  is  alfo  coarie  and  vulgar,  and  cannot  fail 
to  diigult  a reader  that  lias  the  lcaft  degree  of  talle  ©r 
delicacy. 

'I  he  ftyle  of  fable  then  mull  be  fimplc  and  familiar; 
and  it  mull  likewife  be  cornel  and  clegaut.  By  tlic 
former,  we  mean,  that  it  Ihould  not  be  loaded  with 
figure  and  metaphor ; that  the  difpolitiun  of  word*  be 
natural,  the  turn  of  fenteners  eafjr,  and  tlwir  con* 
flruciion  unembarrafled.  By  elegance,  we  would  ex- 
clude all  coarfe  and  provincial  terms ; all  affc&cd  and 
puerile  conceits ; all  obfolcte  and  pedantic  phrafe*. 

To  this  we  would  ac\join,  as  the  word  perhaps  im- 
plies a certain  finifhing  polilh,  which  give#  a grate 
and  fpirit  to  the  whole;  and  which,  though  it  have 
always  the  appearance  of  nature,  is  almoft  ever  the  ef- 
fect of  art. 

But  not  with  Handing  all  that  has  liecn  faid,  there 
are-  fome  occasions  on  which  it  is  allowable,  and  even 
expedient,  to  change  the  ftyle.  The  language  of  a 
fable  mull  rife  or  fall  in  conformity  to  the  fubjed.  A 
lion,  when  introduced  in  his  regal  capacity,  mud  hold 
ditcourfc  in  a 1 train  fomewhat  more  elevated  than  a 
country -moufc.  Tlic  lionets  then  becomes  his  queen, 
and  the  bcaft*  of  the  /orcit  arc  called  hi*  fubjects : a 
method  that  offers  at  once  to  the  imagination  both  the 
animal  and  the  perfou  he  is  defigned  to  rcprdVnt.  A- 
gain,  the  buffoon-monkey  ihould  avoid  tuat  pomp  of 
phrafe,  which  the  owl  employs  as  her  bdi  pretence  to 
7 wifdunu 
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ftaii'e.  wjrdcrr.  UnMt  the  ftyV  be  thu«  judieiorifly  varied, 
it  w31  be  impofliblc  to  prcfcrvc  a juft  tlifttn&um  of  i.h»- 
factrr. 

DcfcriptionXp  1. 1 once  concife  and  pertinent,  n-id  a 
pracc  to  fahic ; but  are  then  tnoft  happy  when  inclu- 
ded in  the  aAkm : whereof  the  fable  of  Boreas  and  the 
Cun  affords  us  an  example.  An  epithet  well  chofcn  is 
often  a description  in  itfelf ; and  fo  much  the  more  agree- 
able, as  rt  the  Ids  retards  us  in  our  purfuit  of  the  ca- 
taftrophe. 

LaKly,  little  ftrokc*  of  humour  when  arifmg  natu- 
rally from  the  fubjcA,  anti  incidental  reflections  when 
kept  in  due  fnbordi nation  to  the  prirjripal,  add  a value 
to  thefc  compotit  ions.  Thefe  latter,  however,  ihouki 
lie  employed  very  fparingly,  and  with  gte* t ixldrris ; 
be  very  few,  and  very  fbort  : it  is  feared  r enough  that 
they  naturally  Spring  out  of  tire  fnhjed  ; tber  ihouM 
be  fuch  as  to  appear  neerffary  and  dfuitial  parts  of  the 
fable.  And  when  thefc  embeWiftmicnts,  pleating  in 
thcmfdves,  tend  to  ilhiftrate  the  main  aftion,  they 
then  afford  that  natr.cicfs  gr'ace  remarkable  in  Fontaine 
and  fome  few  Cithers,  and  which  perforr*  of  tire  beft 
difeermuent  will  more  caftly  conceive  than  they  can  ex- 
plain. 

Sect.  X.  Of  Satire. 

t*j 

Ortwin  of  This  kind  of  poem  u of  very  ancient  date,  and  (if 
fstirc.  wc  believe  Horace)  was  introduced,  by  way  of  inter- 
lude, by  the  Greek  dramatic  poets  in  their  tragedies, 
to  rrlicve  the  audience,  and  take  off  the  force  of  thole 
flrokcs  which  they  thought  too  deep  and  aflriTting.  In 
thofe  fa ti rural  interludes,  the  Crene  was  laid  in  the  coun- 
try ; and  the  perform  were  rural  deities,  fatyn,  country 
pcafants,  and  other  ruAics. 

The  Aril  Tragedians  found  that  fr rices  flyjc 
Too  grave  for  their  uncultivated  age, 

And  fo  brought  wild  and  naked  Satyrs  in 
(Whole  motion,  words,  and  thnpc,  were  all  a farce) 

A#  oft  as  decency  won't!  give  tlurm  leave  j 
Bceaufc  the  mad,  ungovernable  rout. 

Full  of  confu/ion  and  the  fumes  of  wine, 

Lov'd  fuch  variety  and  antic  tricks. 

Ritcoxtuoti'i  Horace. 

The  Art  in:  vt  nnvt  have  is  gcrK-ral^tnllowed  to  be  of 
Roman  invention.  It  was  firth  introduced  without  tlie 
decorations  «vf  fcenc*  3nd  adlion ; but  written  io  series  of 
different  lucsfanra  by  IvnniM,  and  afterwards  moulded 
into  the  form  we  now  have  it  by  Lucilius,  whom  Ho* 
race  lws  imitated,  and  mentions  with  cAeem.  Tliia  is 
the  opinion  of  moA  of  the  critics,  and  particularly  of 
Boihrau,  who  fays, 

I.ualtus  U d the  way,  and,  bravely  !x>id. 

To  Roman  vices  did  the  mirror  hold  ; 

Protected  bumble  good  nek  fn>m  reproach, 

J>how‘d  worth  on  toot,  aud  rafcal*  m a coach. 

I ioracc  his  pleafing  wit  to  ibis  did  add, 

That  none,  uncenfur’d,  might  be  fouls  or  mad: 

And  Juvenal,  with  rhetorician's  rage. 

Scourg’d  the  rank  vices  of  a wicked  age  ; 

Tho'  horrid  truth*  thro'  all  his  labours  ibine, 

In  what  he  writes  there’s  fomething  of  divine. 

Our  Catirc,  therefore,  may  be  diAinguilhid  into  two 
Vol.  5vV.  Fart  L 
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kinds  j xivejtm/r,  or  that  which  makes  fport  with  vice 
and  felly,  iind  feti  them  up  to  ridicule  j nud  the  ft- 
ritmi,  or  thu:  which  deal,  io  aiperity,  and  is  Tetrcre 
»nd  acrimonious.  Horace  ut  a perfect  mailer  of  the 
firil,  and  Juvenal  much  admired  for  the  tail.  The  one 
» faectioua,  tutd  bruits : the  other  is  angry,  and  Harm*. 

The  foibles  of  mankind  are  the  object  of  one;  but 
crimes  of  a deeper  dye  have  engaged  the  other.  They 
both  agree,  however,  in  being  pungent  and  biting: 
and  from  a due  confuieratioa  of  the  writings  of  thefe 
authors,  who  arc  our  mailers  in  this  art,  we  may  dr-  ,s(u 
fine  falire  to  be,  A free,  (and  often  joeofc),  witty,  and  of  in 
fharp  poem,  wherein  the  follies  and  vices  of  men  are 
Lilted  and  ridiculed  in  order  to  their  reformation.  Its 
fobjeel  is  whatever  defenses  our  contempt  or  abhorrence, 
l untuning  every  thing  that  is  ridiculous  and  abfurd,  or 
icaudakniv  and  repugnant  to  the  golden  precepts  of  re- 
ligion and  virtue.)  Its  manner  is  lev  .Our ; and  its 
cad,  /hviwt.  ,'io  that  fatirc  may  be  looked  upon  as  the 
ph;  fieian  of  a dillcmpcred  mini,  which  it  endeavours 
to  cure  by  bitter  and  unfavoury,  or  by  plcafant  aud  fa- 
lutaiy,  applications.  ' J( 

A good  Isririil  ought  to  be  a man  of  wit  and  ad-Ql'ilitir* 
elrels,  lagacity  and  eloquence.  He  mould  alfo  have  a ' " 
greet  deal  ol  good-nature,  as  all  the  fentiments  which 
are  beautiful  in  this  way  of  writing  mull  proceed  from 
t’ui  quality  in  the  author.  It  is  good-nature  produces 
tint  dddain  of  all  bafentfs,  vice,  ami  folly,  which  prompts 
the  poet  to  esprefs  himfclf  w ith  fuch  fmaitnefs  againfl 
the  errrws  of  men,  but  w ithout  bilterucU  to  their  per- 
fool.  It  is  this  quality  that  keeps  the  mind  even,  and 
never  let*  an  ofTeucc  unfeafonably  throw  the  fjtii.il  01K 
of  bis  character. 

In  writing  fatire,  care  (tumid  be  taken  that  it  be 
tnic  and  genera!  ; that  is,  levelled  at  abides  in  w hich 
number*  arc  concerned  : for  the  peifonal  kind  of  iatirc, 
or  lampoon,  which  cipofes  paiticular  characters,  and 
afffCls  the  reputation  of  thole  at  whooi  it  is  pointed,  is 
fcarcc  to  be  diftiuguiihrd  from  fcaudal  and  defamation, 

1 he  poet  uKn,  wh.llt  he  is  endeavouring  to  corrtfl  the 
guilty,  mull  take  care  not  to  ufe  fuch  erprcffions  u 
may  corrupt  the  inaocent : lie  mull  therefore  avoid  all  ob. 

Irene  words  and  images  that  tend  to  deba/e  and  inif- 
lead  llie  mind.  Hte  .ee  and  Juveuid,  ihe  chief  fatirills 
tunieig  die  Romans,  are  faulty  in  this  rcfpcCl,  and  ought 
Xu  lie  read  with  caution.  ^ 

The  11  yk  proper  for  fatire  is  fometimes  grave  and  m'er 
animated,  invtighiug  again!!  vice  with  wain, lb  and  ") -e  of 
earneilnefs;  but  that  which  is  pleafant,  fportivr,  nud,  * *'*■ 
vvith  becoming  raillery,  banten  tntn  out  of  their  bad 
difpoStiom,  lias  generally  the  bell  effefl,  ti  il  feems 
only  to  play  with  their  lollies,  though  it  uni  ts  no  op- 
portunity of  making  them  feel  the  lalh.  'The  writs 
fhouid  be  iir.ootli  and  flowing,  and  the  language  manly, 
jult,  and  decent. 

Of  well  cliofc  words  fume  tike  not  care  enough. 

And  think  they  (boutd  be  a«  the  f abject  roe  f : 

But  fatiremuft  lie  more ’exactly  made, 

And  (harped  thoughts  in  fmootliell  wools  convey'd. 

Duke  of  Aiufj'j  Esur. 

Satires,  either  of  the pxeft  or  /rrimi  kind,  may  be 
written  in  the  epiftolary  manner,  «u  by  wav  of  dialogue. 

Horace,  Juvenal,  tod  i’edius,  have  given  us.  eiamjJis 
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t of  both.  Nay,  feme  of  Horace’s  fat  ire*  mar,  without 

" 1 incongruity,  be  called  rp'jlkt , and  his  cpifflcs  fatires. 

But  this  is  obvious  to  every  reader. 

Of  the  facetious  kind,  the  fccond  fat  ire  of  the  fe- 
cond  book  of  Horace  imitated  by  Mr  Pope,  and  Swift’s 
verfes  on  his  own  death,  may  be  referred  to  as  ex- 
amples. 

As  to  thofe  fatires  of  the  ferious  kind,  for  which  Ju- 
venal is  fo  much  diftinguifhed,  the  charaClcriff  tc  proper- 
ties of  which  are,  morality,  dignity,  and  fc verity  ; a 
better  example  cannot  be  mentioned  titan  the  poem  en- 
titled l.nnilotty  written  in  imitation  of  the  third  fatire  of 
Juvenal,  by  Dr  Johnfon,  who  ha3  kept  up  to  the  fpirit 
and  force  of  the  original. 

Nor  mull  we  omit  to  mention  Dr  Young’s  Isrvt  of 
Fame  the  UnWvrfal  Pajfvyny  in  frven  fatires;  which, 
though  chara cl erinical,  abound  with  morality  and  good 
fenfe.  The  charadrrs  are  well  feleCled,  the  ridicule 
is  high,  and  the  fatire  well  pointed  and  to  the  pur- 
pofe. 

We  have  already  obferved,  that  perfonal  fatire  ap- 
proaches too  near  dciamatiou,  to  deferve  any  counte- 
nance or  encouragement.  Drydcn's  Alack  Aleck  no  e is 
for  this  reafon  exceptionable,  but  as.  a competition  it  is 
1(7  inimitable.  « 

Benefit*  of  Wc  |;aVc  dwelt  thus  long  on  the  prefent  fubjed,  be- 
catt^e  l^ere  14  *',cafon  to  apprehend,  that  the  benefits 
arifmg  from  wcllcondudcd  fatire  have  not  been  fuffi- 
dcntly  confidercd.  A fatire  may  often  do  more  fer- 
vicc  to  the  caufc  of  religion  and  virtue  than  a fermon  ; 
liner  it  {jives  pleafurc,  at  the  fame  time  that  it  creates 
fear  or  indignation,  and  conveys  its  fcntimcnU  in  a 
manner  the  moil  likely  to  captivate  the  mind. 

Of  alt  {he  ways  that  wifcll  men  could  find 
To  mend  the  age  and  mortify  mankind. 

Satire  weB  writ  has  moil  fucccfsful  prov’d. 

And  cures,  bccaufe  the  remedy  is  lov'd. 

Duke  of  Due l i*i  Ess.tr. 

But  to  produce  the  deiired  effect,  it  mull  lie  picofe, 
free,  and  impartial,  though  fevere.  The  fatirill  iliould 
always  preferve  good-humour ; ami,  however  keen  he 
cuts,  fhouk!  cut  with  kindnef*.  Wl>cn  he  lofc*  temper, 
l»is  weapons  will  J>e  inverted,  and  the  ridicule  he  threw 
at  other*  will  retort  with  contempt  upon  himfclf ; for 
the  reader  will  perceive  that  lie  i$  angry  and  hurt,  and 
confider  his  fatire  as  the  effeil  of  malice,  not  of  judge- 
ment; and  that  it  is  intended  rather  to  wound  jverfuns 
than  reform  manners. 

Rage  you  muff  liidc,  and  prejudice  lay  down  : 

A fiityr‘8  fmilc  is  (harper  than  his  frown. 

The  beff,  and  indeed  the  only,  method  to-expofe  sice 
and  folly  effectually,  is  to  turn  them  to  ridicule,  and 
hold  them  up  for  public  contempt ; and  as  It  moll  of* 
fends  thefe  ohjedls  of  fatire,  fo  it  lead  hurts  onrfclve*. 
One  palfion  frequently  drives  out  another  ; and  as  we 
cannot  look  with  indifference. on  the  bad  action  * of 
men  (for  they  muff  excite  cither  our  wrath  or  con- 
tempt), it  is  prudent  to  give  way  to  that  which  moil 
•fiends  vice  and  folly,  and  lead  kffcCts  ourfelves ; atul  to 
fueerand  laugh,  rather  than  bc‘  angry  and  hold. 

Burlcfque  poetry,  which  is  chiefly  ufrd  by  way  of 
drollery  and  ridicule,  falls  properly  to  be  fpoken  of 
under  the  head  of  fatire.  An  excellent  example  of 
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this  kind  is  a poem  in  blank  rerfe,  inti  tied  The  Spin-  Eplgrsai. 
did  Shilling , written  by  Mr  John  Philips,  which,  in  the  — 
opinion  of  one  of  the  bell  judges  of  the  age,  is  the  fined  >** 
burUfquc  m the  Englifh  language.  In  this  poem  the  Bar 
Author  has  handled  a low  fubjed  in  the  lofty  ilyle  and  ? , 
numbers  of  Milton  ; in  which  way  of  writing  Mr  Phi-  ,'I.il  ing.— 
lips  has  been  imitated  by  fevcral,  but  none  have  come 
up  to  the  humour  and  happy  turn  of  the  original. 

When  we  read  it,  we  are  betrayed  into  a pleafurc  that 
we  could  not  expert  ; though,  at  the  fame  time,  tlic 
fublimity  of  the  llvle,  and  gravity  of  the  phrafe,  feem 
to  chaffife  that  laughter  which  they  provoke. 

There  is  another  fort  of  verfe  and  Ilyle,  which  is 
mod  frequently  ftuiJe  ufe  of  in  treating  any  fubjrct 
in  a ludicrous  manner,  viz.  that  which  is  generally 
called  Hudtirajln , from  Butler’s  admirable  poem  in- 
tilled  Hudibras.  Atmoil  every  one  knows,  that  tin's 
poem  is  a fatire  upon  the  authors  of  our  civil  diffen- 
lions  in  the  reign  of  king  Charles  I.  wherein  the  poet 
has,  with  abundance  of  wit  and  humour,  expofed  and 
ridiculed  the  hypocrify  or  blind  zeal  of  thofe  unhappy 
times.  In  (hurt,  it  is  a kind  of  burlefque  epic  poem, 
which,  for  the  oddity  of  the  rhymes  the  quainturfs  of 
the  (unilies,  the  novelty  of  the  thoughts,  and  that  fine 
raillery  which  runs  through  the  whole  performance,  is 
not  to  be  paralleled. 

Sect.  XI.  Of  the  Epigram. 

The  epigram  u a little  poem,  or  tomfofition  m wrfi+Ch>r%&tr 
treating  of  one  thing  only,  and  tvhoj't  djl.ngwjhing  charaders  '*»«  «F" 
ore  brevity,  beauty,  and  point.  gram. 

The  word  epigram  fig m’ tics  M infeription  for  epi- 
grams derive  their  origin  from  thofe  inferiptions  placed 
hy  the  ancients  on  their  fiatues,  temples,  pillars,  tri- 
umphal arches,  and  the  like  ; which,  at  firft,  were  very 
(hort,  being  fometimes  no  more  than  a fmglc  word  ; 
but  afterwards,  incrcaling  their  length,  they  made  them 
in  verfe,  to  be  the  better  retained  by  the  memory.  This 
fhort  way  of  writing  came  at  laft  to  be  ufed  upon  any 
occafion  or  fubjed ; and  hence  the  name  of  epigram 
has  been  given  to  any  little  copy  of  verfes,  without  re- 
gard to  the  original  application  of  fnch  prKrw. 

Its  ufual  limits  are  from  two 'to  20  verfes,  though 
fo  met  lines  it  extends  to  50  ; but  the  Ihorter,  the  better 
it  is,  and  the  more  pcifcCl,  as  it  partakes  more  of  the 
nature  and  chararter  of  this  kind  of  poem:  befides, 
the  epigram,  being  only  a linglc  thought,  ought  to  be 
cxprdFtd  in  a little  compafs,  or  die  itlofosits  force  and 
ftxcngth. 

The  beauty  required  in  an  epigram  is  an  hanuony 
and  apt  agreement  of  all  its  parts,  a fweet  fimplicity, 
and  polite  language. 

The  point  is  a (harp,  lively,  unexpected  turn  of  wit, 
with  which  an  epigram  ought  to  be  concluded.  There 
are  fome  critics,  indeed,  who  will  not  admit  the  point 
in  an  epigram  \ but  require  that  the  thought  be  equally 
diffufed  through  tire  whole  poem,  which  is  11  foully  the 
practice  of  Catullus,  as  the  former  is  that  of  Martial. 

It  is  allowed  there  is  more  delicacy  in  the  manner  of 
Catullus;  but  the  point  is  more  agreeable  to  the  gene- 
ral taffe,  and  feetna  to  be  the  chief  charartcriftic  of  the 
epigram. 

This  fort  of  poem  admits  of  all  manner  of  fubje&s,  Qf  ^ 
provided  that  brevity,  beauty,  and  point,  are  prefer-  fubjed*  ic 
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tpigr«m.  Trd  i but  it  is  generally  employed  cither  in  praife  or 
i faiiie.  , , . 

« Though  the  hod  cpigrame  arc  laid  to  be  fitch  as  are 

comprifid  in  two  or  four  verfts,  wc  are  not  to  under. 
Hand  it  as  if  none  can  be  perfect  which  exceed  thofe 
limits.  Neither  the  ancients  nor  moderns  have  been  fo 
lcrupulous  with  rripeA  to  the  length  of  their  epigrams ; 
but,  however,  brevity  in  general  is  always  to  be  Uudied 
...  in  thefe  compofitions. 

B>arnr!es  For  examples  of  good  epigrams  tn  the  Englilh  to- 
ol fncalh  guage,  we  (hall  make  choice  of  fevcral  in  the  different 
epigram*  t;1,(c3  we  gjvc  mentioned  t fome  remarkable  for  their 
£m.heb  delicate  turn  and  fimplieity  of  expreflion  ; and  others 
deltacr,  for  their  fait  and  fharpnefs,  thetr  equivocating  pun,  or 
ond  ' plcafant  allufton.  In  the  firft  place,  take  that  of  Mr 
Pope,  faid  to  be  written  on  a glafs  with  the  earl  of 
Chcftcrfield's  diamond-pencil. 

Accept  a miracle,  inflead  of  wit  s 

Sec  two  dull  lines  by  Stanhope’s  pencil  writ. 

The  beauty  of  this  epigram  ia  more  eafily  feen  than 
defcribed  ; and  it  is  difficult  to  determine,  whether  it 
does  more  honour  to  the  poet  who  wrote  it,  or  to  the 
nobleman  for  whom  the  compliment  is  defigned — 1 lie 
following  epigram  of  Mr  Prior  ia  written  in  the  fame 
title,  being  a fine  encomium  on  the  performance  of  an 
excellent  painter. 

On  a Flowtf,  poin/eJ by  Vahkl*t. 

When  fam’d  Varclft  this  little  wonder  drew. 

Flora  vouchfaf  d the  growing  work  to  view : 
Finding  the  painter’s  fcicnce  at  a Hand, 

The  goddefs  fnatch’d  the  pencil  from  his  hand, 
And,  fmifhing  the  piece,  (be  fmiling  faid. 

Behold  one  work  cj  mine  which  ne'er jhall  fade. 

Another  compliment  of  this  delicate  kind  he  has  made 
Mr  Howard  in  the  following  epigram. 

Venus  Miflaken . 

When  chine’s  picture  was  to  Venus  (hmvn ; 

Surpris’d,  the  goddefs  took  it  for  her  own. 

And  what,  faid  flic,  does  this  bold  painter  mean  ? 

When  was  I bathing  tints,  and  naked  feen  ! 

Pleas'd  Cupid  heard,  and  check’d  his  mother’s  pride: 

And  who’s  blind  now,  mamma?  the  urchin  cry’d. 

Tis  Chloc’s  eye,  and  cheek,  and  lip,  and  breail: 

Friend  Howard's  genius  fancy'd  all  the  reft. 

Moft  of  Mr  Prior  s epigrams  are  of  this  delicate  call, 
and  have  the  thought,  like  thofe  of  Catullus,  diffufeel 
through  the  whole.  Of  this  kind  is  his  addrefs 
To  C n tot  Weeping. 

See,  -wli sill  thou  weep’ft,  fair  Cliloe,  fee 
The  world  in  fvmpathy  with  thee. 

. The  cheerful  birds  no  longer  ling. 

Each  drops  his  head,  and  hangs  his  wing. 

The  clouds  have  bent  their  bofom  lower. 

And  fticd  their  furrow  in  a fhow’r. 

The  brooks  beyoud  their  limits  flow. 

And  louder  murmurs  fpeak  their  wo: 

The  nymphs  and  fwains  adopt  thy  cares  j 
They  heave  thy  iigi-s  and  weep  thy  tears. 
Fantaftic  nymph  ! that  grief  fhould  move 
Thy  heart  obdurate  agaiuft  love 
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Strange  tears  ! whofe  pow’r  can  foften  all 
13 ut  that  dear  breail  on  which  they  fait 
The  epigram  written  on  the  leaves  of  a fan  by  Dr 
Attcrbury,  late  bifhop  of  RochcAcr,  contains  a pretty 
thought,  exprtfled  with  cafe  and  ccucifcueCs,  a»J  dofed 
iu  a beautiful  manner. 

On  a Fas. 

Flavin  the  lcail  and  flighted  toy 
Can  with  refifllcfi  art  employ. 

This  fan  in  meaner  hands  would  prove 
An  engine  of  fmall  force  in  love  : 

Yet  (he,  with  graceful  air  and  mien. 

Not  to  be  told  or  fafely  feen, 

Dirc£U  its  wanton  motion  fo. 

That  it  wounds  more  than  Cupid's  bow, 

Gives  coolncfs  to  the  matchlcfs  dame, 

To  cv'rv  other  breail  a flame. 

We  (hall  now  ft  led  ibme  epigrams  of  the  biting  and  Tor  their 
fatiricai  kind,  and  inch  as  turn  upon  tlic  pun  or  et/ui-V*MX-u 
voqoe,  as  the  French  call  it : in  which  fort  tire  point  is 
more  cuufpicuou*  than  in  thofe  of.  the  former  charac- 
ter. 

The  following  diltich  is  an  admirable  epigram,  ha- 
ving all  the  necdlaiy  qualities  of  one,  dpcually  point 
and  Litvity. 

On  a Company  ff/WDANCUl  to  good  Muftc . 

liow  ill  the  motion  with  the  raulic  fults  ! 

So  Orpheus  fiddled,  aud  lo  danc  d tire  brutes. 

This  brings  to  mind  another  epigram  upon  a bad 
fiddler,  which  we  (hall  venture  to  iufert  merely  for  the 
humour  of  it,  and  not  for  any  real  excellence  it  con- 
tains. 

7*o  a bad  FiODtEE. 

Old  Orpheus  play'd  fo  well,  he  mov’d  Old  Nick ; 

But  thou  mov'd  nothing  but  thy  liddle^ilick. 

One  of  Martial’s  epigrams,  wherein  he  agreeably  ral- 
lies the  foolilh  vanity  of  a man  who  hired  people  to 
make  verfes  for  him,  and  publilhcd  them  as  ha  own, 
has  been  thus  tranflated  into  Englilh  ; 

Paul,  fo  food  of  the  name  of  a poet  is  grown, 

With  gold  he  buys  verfes,  aud  cad*  them  his  own. 

Go  on,  mailer  Paul,  nor  mind  what  the  world  fays, 

'l hey  are  furcly  his  own  for  whieh  a man  pays. 

Some  bad  writer  having  taken  the  liberty  to  cenfure 
Mr  Prior,  the  poet  very  w ittily  talked  Itis  impertinenef 
id  this  epigram ; 

, While  fader  than  his  coftivc  brain  indites, 

Philo's  quick  hand  in  flowing  letters  writes. 

His  cafe  appears  to  roc  likf  honed  Teague's, 

When  he  wa*  run  aw  ay  with  by  his  legs. 

Phccbus,  give  Philo  o’er  lumfclf  command  ; 

(Quicken  liis  fcnle?,  or  rdlrain  his  hand  : 

Let  him  be  kept  from  paper,  pen,  aud  ink ; 

Bo  he  may  ceafe  to  write,  and  learn  to  think. 

Mr  Wifley  has  given  us  a pretty  epigram,  alluding 
to  a well-known  text  of  Scripture,  on  the  fetting  up  a 
monument  in  Wcllminftcr  Abbey,  to  the  memory  of 
the  ingenious  Mr  Butler,  author  vf  Huddru. 
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While  Butler,  needy  wretch,  was  yet  alive, 

No  generous  patron  would  a dinner  give. 

Sec  hi  in  when  ftarv'd  to  death,  and  turn'd  to  dud, 
Preiented  with  a monumental  bull ! 

The  port’s  fate  is  here  in  emblem  (hewn  ; 

He  alk’d  for  Brea  A,  ami  lie  receiv’d  a Sunt. 

We  (hall  cl  of:  this  ftflion  with  an  epigram  written 
on  the  well-known  (lory  of  A polio  and  Daphne,  by  Mr 
Smart. 

When  riurbus  was  run’rous  and  long’d  to  be  r jde, 
MHs  Daphne  cry’d  Pith  ! and  ran  fwift  to  the  wood ; 
And  rather  than  do  fuch  a nauzhty  affair. 

She  became  a fine  laurel  to  decs,  the  god’s  hair. 

The  nymph  was,  no  doubt,  of  a cold  cunllitution  ; 
For,  fare,  to  turn  tree  was  an  odd  rcfolution ! 

Yet  in  this  (he  behav'd  like  a true  modern  fpoufe, 
For  (lie  ded  hum  his  anna  to  dlllinguiih  bis  brow*. 
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SfCT.  XII.  Of  the  Epitaph. 

Dursficr  Tiime  co.npofitions  generally  contain  feure  rulo- 
of  the  ejfi-  gvum  of  the  virtue*  and  good  qualities  of  the  dreva- 
fed,  and  have  a turn  of  ferioufnefa  anJ  gravity  adapt- 
ed to  the  nature  of  the  fubjctl.  Their  elegance 
confift,  in  a nervous  and  cxprcfiive  brevity  ; and  fome- 
times  they  are  clofed  with  an  epigrammatic  point.  In 
thefe  compofitio’ii,  no  mere  epithet  (ptoperiv  fo  call- 
ed^ ili ->uld  be  admitted  ; fir  here  illultratiou  would  im- 
pair the  ftringth,  and  render  the  fentiment  too  ditfufe 
arid  languid.  Worth  that  are  fynonymou*  arc  aho  to 
be  rejected. 

Tliough  the  trpe  chara&CTiftic  of  tha  epitaph  is  fe- 
rioufnefs  and  gravity,  yet  we  may  find  many  that  arc 
jocofe  and  IuoIctous : feme  likewife  have  true  metre 
and  rhyme;  while  others  are  b< tween  pmfe  and  verfe, 
without  any  certain  mcafure, though  the  words  arc  truly 
poetical ; and  the  beauty  of  this  Lift  fort  is  generally 
heightened  by  an  apt  and  judicious  antithesis.  We 
(hall  give  examples  of  each. 

The  following  epitaph  on  Sir  Philip  Sydney’s  filler, 
the  countefs  of  Pembroke,  faid  to  be  written  by  the  fa- 
mous Ben  Jonfon,  is  remarkable  for  the  noble  thought 
with  which  it  conctudcr. 


»?4 

Ep  ta,  h» 
in  verf.% 
wi’h  re 
mark.  up- 
as them. 


On  Mary  y Pcnisoki. 

Underneath  this  noble  marble  hcaifc, 

I. its  the  iubjtCl  of  all  verfe, 

Sidney’s  filler,  Pembroke’s  mother  ; 

Death,  ere  thou  haft  kill’d  another 
Fair,  and  leam’d,  aud  good  *s  (he, 

Time  (Hall  throw  a dart  at  thee. 


Take  another  epitaph  of  Ben  Jonfon’s,  on  a heantr* 
ful  and  virtuous  lady,  which  lias  been  dcfervedly  ad- 
mired by  very  good  judges. 

Underneath  this  (lone  doth  lie 
As  much  virtue  as  could  die ; 

Which  when  alive  did  vigour  give 
To  as  much  beauty  as  cuuld  live. 

The  following  epitaph  by  Dr  Samuel  Johnfon,  on  a 
muficia.t  much  celebrated  for  his  performance,  will  bear 
a ccrrparifon  with  thtfe,  or  pet  haps  with  any  thing 
«*£  the  kind  in  the  Englilh  language. 


TRY. 

Philips ! whofe  touch  harmonious  could  retnore 
The  pangs  of  guilty  jww’r  and  haplds  love, 

Retl  here,  diftreft  by  poverty  no  more  ; 
bind  here  that  calm  tho.i  giv’ft  fo  oft  before  ) 
Sleep  ur.diffarb’d  within  ihi*  peaceful  ffuine. 

Till  angels  wake  thee  with  a note  like  thine. 

It  is  the  jull  obferv.itioo  of  an  eminent  critic,  that 
the  belt  fubje£l  for  epitaphs  is  private  virtue  ; virtue 
exerted  in  tlw  fame  circornlUnca  iu  which  the  bulk  of 
mankind  are  placed,  and  which,  therefore,  may  admit 
of  many  imitators.  Lie  that  ha*  delivered  hit  country 
fiom  oppreffion,  or  freed  the  world  from  ignorance  and 
error,  b«f.d<»  that  lie  (land*  in  no  need  of  monumental 
panegyric,  can  excite  the  emulation  of  a very  fmall 
nunilier.  The  bare  name  of  fuch  men  aafwcrs  every 
purpofc  of  a long  infcription,bccaufc  tlscir  achievements 
arc  univc Hally  known,  and  their  fame  is  immortal.—- 
But  the  vutuc*  of  him  who  has  repelled  the  tempts- 
tiotu  of  poverty,  and  difdatned  to  free  himfelf  from  di- 
ll refs  at  the  expence  of  his  honour  orchis  confidence,  as 
they  were  pradtifed  in  private,  are  fit  to  be  told,  bee  aide 
they  may  itniina'e  multitude*  to  tho  fame  fir  mud's  of 
Iwart  and  it  cad  in  d*  oi  rcfolution.  On  this  account, 
there  arc  few  epitaphs  of  mure  value  than  the  following*, 
which  was  written  by  Pope  on  Mr*  Corbet,  who  died 
of  a cancer  in  her  bread.  • 

Here  reds  a woman,  good  without  pretence, 
BleJlvrith  plain  icafon,  and  with  fober  lenfc:. 

No  couquclt  (lie,  but  o’er  herlrl!  dclir  d ; 

N«*  arts  clfay'd,  but  not  to  be  admir'd, 
l'aifion  and  pride  were  to  her  foul  unknown,. 
Convicc  d ttiat  virtue  only  is  our  own. 

So  unaffected,  fo  compos’d  a mind. 

So  firm,  yet  foft,  fo  ft  rang,  yet  lo  refin'd^ 

Hcav  n,  as  its  pure  ft  guilt,  by  tortures  try’d 
Tlic  faint  fuliuin  d it,  but  tile  »ouian  dy  d. 

Tins  epitaph,  as  w-efl  as  the  fecond  quoted  from  Ben 
Jonfon,  has  indeed  one  fault ; the  name  is  omitted. 

I he  end  ot  an  epitaph  is  to  convey  fotne  account  of  the 
dead  ; and  to  what  purpofc  is  any  thing  told  of  him 
whofe  name  la  concealed  l The  name,  it  is  true,  may  be 
iaferibed  hv  itfelf  upon  the  done  ; but  fuch  a (hilt  of 
the  poet  is  like  that  of  an  miikilful  printer,  who  is  obli- 
ged to  make  his  purpofc  known  by  adventitious  help. 

Among  ft  the  epitaphs  of  a punning  and  ludicrous 
caff,  we  know  of  none  prettier  than  that  which  is  (aid 
to  have  been  written  by  Mr  Prior  on  himfelf,  wherein 
he  i*  pleasantly  fatin’ cal  upon  the  hilly  of  thofc  who 
value  thcmfcNcit  upon  account  of  the  long  fortes  of  ance- 
ftors  through  which  they  can  trace  thtir  pedigree. 

Nobles  and  heralds,  by  yoor  leave, 

Here  lie  the  bones  of  Matthew  Prior, 

The  fuu  of  Adam  and  of  Eve : 

Let  Bourbon  or  Naffau  go  higher. 

The  following  epitaph  on  a mifer  contains  a good 
caution  and  an  agreeable  raillery. 

Reader,  beware  imrood’rate  love  of  pelf  ; 

Here  lies  the  worff  of  thieves,  wiio  robb'd  himfelf. 

But  Dr  Swift’s  epitaph  on  the  lame  fubjed  is  a tna- 
ftcrpucc  of  the  kind. 
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XfHuph  Beneath  this  verdant  hillock  litt 

— — > 1 Demer,  the  wealthy  and  the  wife. 

Hi#  heir#,  that  he  might  fafelv  reft. 

Have  put  hi#  carcafc  ia  a cheft  : 

The  very  cheft,  in  which,  they  fay. 

Hi#  other  .Self,  hi#  money,  by. 

And  if  hi#  heir#  continue  k’nd 
To  that  dear  felf  he  left  behind, 

I date  believe  that  four  in  five 
Will  think  hi#  better  half  alive. 

We  (hall  give  but  one  example  more  of  this  kind, 
which  t*  a merry  epitaph  on  an  old  fiddler,  who  was 
remarkable  (wc  may  fuppofe)  for  beating  time  to  hit 
own  mafic. 

On  Stephen  the  F'uLHrr . 

Stephen  and  time  are  notv  both  even  j 
Stephen  beat  time,  now  lime’s  beat  Stephen. 

fcfit  Ji  h*  We  are  come  now  to  that  fort  of  epitaph  which  rew 
iu  pr.  fe  jedls  rhyme,  and  has  no  certain  and  determinate  mea- 
mroftuaftic  fure  . but  where  the  diction  mull  be  pure  and  flrong, 
Uv*  every  word  have  weight,  and  the  antiihelis  be  prefer- 

red in  a clear  and  dircdl  opposition.  We  cannot  give 
a better  example  of  thi#  fort  of  epitaph  than  that  on 
the  tomb  of  Mr  Puhency  in  the  cloiller#  of  Wdbnm- 
ftcr-abbcy.  . 

Reader, 

If  thou  art  a Briton, 

Behold  this  Tomb  with  Reverence  and  Regret : 
Here  lie  the  Remains  of 
Daniel  Fulteney, 

The  kindeft  Relation,  the  trueft  Friend, 

The  warmetl  Patriot,  the  worthieft  Man. 

He  ocercifcd  Virtues  in  thi#  Age, 

Sufficient  to  have  difttnguifti'd  him  even  iu  the  beft. 
Sagacious  by  Nature, 

Inaullrious  by  Habit, 

Ir.quifitive  with  Art  ; 

He  gain’d  a complete  Knowledge  of  the  State  of  Britain, 
Foreign  and  domett ic  ; 

In  moft  the  backward  Fruit  of  tedious  Experience, 
4a  him  the  early  acquifition  of  nndtffipated  Youth. 

He  ferv  d the  Court  fevcral  Years : 

Abroad,  in  the  aufpictous  Reign  of  Qneciv  Anne; 
At  home,iothe  Rcignof  that  excellent  prince  K.Gcorgt  I. 
He  ferved  his  Country  always, 

At  Court  independent. 

In  the  Senate  unbiafs  d, 

At  every  Age,  and  in  every  Station  : 

Thi*  was  the  bent  of  his  generous  Soul, 

This  the  bufinef*  of  his  laborious  Life. 

Public  Men,  and  Public  Tiling#, 

He  jndged  by  one  cotiftant  Standard, 

Tht  7 rut  /nitre#  of  j Hri  mn: 

He  made  no  other  Diftin&ion  of  Party, 

He  abhorred  all  other. 

Gentle,  humane,  difinterefted,  beneficent, 

He  created  no  Enemies  on  his  own  Account : 
Firm,  determin’d,  indexible, 

He  feared  none  he  could  create  in  the  Caufe  of  Britain. 
Reader, 

In  this  Misfortune  of  thy  Country  lament  thy  own  : 
For  know, 

The  Lof#  of  fo  much  private  Virtue 
It  a public  calamity. 


That  poignant  fat  ire,  as  well  ai  ext  rampant  praife,  Epifiph* 
may  be  conveyed  in  this  manner,  will  he  leen  by  the  ^ 11  * ■ 
following  epitaph  written  by  Dr  Arbuthnot  on  Fran-gat^ 
cis  Chartres  ; which  is  too  well  known,  and  too  much 
admired,  to  netd  our  commendation. 

Here  continurth  to  rot 
The  Body  of  FR  \NCIS  CHARTRES, 

Who  with  an  inflexible  Constancy, 

And  INIMITABLE  UNIFORMITY  of  Life, 

Persisted, 

In  fpite  of  Act  and  Infirmities, 

In  the  Practice  of  every  Human  Vice, 

Excepting  Prodigality  and  Hytocrisy  ; 

Hts  infatiablc  Avarice  exempted  him  from  the  firft,, 

His  matchlcfs  Impudence  from  the  ftcond. 

Nor  was  he  more  fmgular 
In  the  nndeviariiig  Pravily  of  his  JITannertt 
Than  fuccefsful 
In  Accumxfttfmz  Wealth  j 
For,  withont  Trade  or  Profession,, 

Without  Trust  of  Public  Money,  , 

And  without  Bribe-worthy  Service, 

He  acquired,  or  more  properly  created, 

A Ministerial  Estate. 

He  was  the  only  Perfon  of  his  Time 
Who  could  cm  eat  without  the  Malic  of  Honesty 
Retain  his  Primaeval  Meanness 
When  pofTcffed  of  Ten  Thousand  a-vear  ; 

And  having  daily  deferved  the  Gibbet  for  what  he  JiJ9 
Was  at  lift  condemn'd  to  it  for  what  he  (ouid  not  do. 

Oh  indignant  reader ! 

Think  not  his  Life  ufclefs  to  Mankind  ; 

Providence  conniv’d  at  hia  execrable  defigns, 

To  give  to  After-ages 
A confpicuous  Proof  and  Examplr 
Of  how  fmall  Eftirxntion  is  Exorbitant  Wealth 
In  the  Sight  of  GOD, 

By  His  bellowing  it  on  the  moft  Unworthy  of  all 
Mortals. 

We  (hall  conclude  this  fpecics  of  poetry  with  a droll 
and  {atirical  epitaph  written  by  Mr  Pope,  which  wtr 
tranferibed  from  a monument  in  Lord  Cobham’s  garden* 
at  Stow  ia  BucLmgliamlhire. 

To  the  Memory 
of 

Sicwio*  Fino, 

An  It  than  of  jjyod  extraflion  j 
Who  came  into  Awp/am/, 

Not  to  bite  us,  like  mod  of  his  Countrymen, , 

But  to  gain  an  honeft  Livelihood. 

He  hunted  not  after  Fame, 

Yet  acquir’d  it ; 

Rcgardlcfs  of  the  Praife  of  his  Friends, 

But  moft  fenfiblc  of  their  Love, 

Though  hc.liv’d  amongft  the  Great, 

He  neither  learnt  nor  flatter’d  any  Vice. 

He  was  no  Bigot, 

Though  he  doubted  of  none  of  the  39  Articles. 

And,  if  to  follow  Nature, 

And  to  refpctk  the  law#  of  Society, 

Be  PhiSofophv, 
lie  was  a perfect  Philofophcr, 

A ffiithful  Friend, 

An  agreeable  Companion, 
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A loving  Huiband, 

t Diftinguilh’d  by  a numerous  offspring. 

All  which  be  liv'd  to  fee  take  good  Courfes. 

In  hi*  old  Age  he  retired 
To  the  houfe  of  a Clergyman  in  the  country, 
Where  he  tinifhed  his  earthly  Race, 

And  died  an  Honour  aiui  an  Example  to  the  vs  holt-  Species. 


Reader, 

Tins  Stone  is  guilt  It  ft  of  Flatter)' ; 
l'or  he  to  whom  it  is  mfurib’d 
Was  not  a Man, 

But  a 

Crk-hovnd. 


T*rt  III, 

Vtrifc,. 


Part  III.  On  VERSIFICATION. 


/"A N this  fiibjecl  it  is  meant  to  confine  our  inquiry  to 
Latin  or  Greek  hexameters,  and  to  French  and 
Engliih  heroic  verfe  j as  the  observations  wc  lhall  have 
occafion  to  make,  may,  with  proper  variations,  be  cafily 
transferred  to  the  competition  of  other  forts  of  verfe. 

Before  entering  upon  particulars,  it  mud  be  premifed 
in  general,  that  to  verfe  of  every  kind  five  things  are  of 
importance,  i ft,  The  number  of  fy liable*  that  compofe 
.a  line.  2d,  The  different  lengths  of  ly  liable*,  i.  r.  the 
difference  of  time  taken  in  pronouncing.  3d,  The 
arrangement  of  thefe  fy Cables  combined  in  words. 
4th,  The  paufes  or  flops  in  pronouncing.  5th,  Pro- 
nouncing nibbles  in  a high  or  a low  tone.  The  three 
firft  mentioned  arc  obvioully  effential  to  verfe : if  any 
of  them  be  wanting,  there  cannot  be  that  higher  degree 
of  melody  which  diftinguiftieth  verfe  from  profe.  To 
give  a juft  notion  of  tire  fourth,  it  mud  be  obferved, 
that  paufes  are  ncceflary  for  three  different  purpofes: 
one,  to  feparute  per  iods,  and  mrrj.bcrs  of  the  fame  period, 
n according  to  the  fenfe : another,  to  improve  the  melody 
of  verfe  : and  the  lail,  to  afford  opportunity  for  drawing 
breath  in  reading.  A paufe  of  the  Ill'll  kind  is  variable, 
being  long  or  ihort,  frequent  or  lefs  frequent,  a*  the 
fenfe  requires.  A paufc  of  the  fecund  kind,  being  de- 
termined by  the  melody,  is  in  no  degree  arbitrary.  The 
laft  fort  is  in  a mcafurc  arbitrary,  depending  on  the 
reader's  command  of  breath.  But  as  one  cannot  read 
with  grace,  unlefs,  for  drawing  breath,  opportunity  be 
taken  of  a paufc  in  the  fenfe  or  in  the  melody,  this  paufc 
ought  never  to  be  diflinguilhed  from  the  others ; and 
for  that  rcafon  (hall  be  laid  afide.  With  refpedt  then  to 
the  paufes  of  fenfe  and  of  melody,  it  may  be  affirmed 
without  heiitation,  that  their  coincidence  in  verfe  i#  a 
capital  beauty  : but  as  it  cannot  be  expedied,  in  a long 
work  efptcially,  that  every  line  (hoiild  be  fo  pcrfcdl  ; wc 
(hall  afterward  have  occafion  to  fee,  that,  unlefs  the 
reader  be  uncommonly  ikilful,  the  paufc  ncceflary  for  the 
fenfe  mull  often,  in  fomc  degree,  be  facriflccd  to  the  verfe- 
paufe,  and  the  latter  fometimcsto  the  former. 

The  pronouncing  fy liable*  in  a high  or  low  tone  con- 
tributes alfo  to  melody.  In  reading,  whether  verfe  or 
profe,  a certain  tone  is  afiumed,  which  may  be  called  the 
Juy-notf : and  in  that  tone  the  bulk  of  the  words  are 
founded.  Sometimes  to  humour  the  fenfe,  and  fume- 
times  the  melody,  a^particubr  fyllablc  is  founded  in  a 
higher  tone,  and  this  is  termed  teemting  a fyflatt.',  or 
gracing  it  with  an  accent.  Oppofed  to  the  accent  is  the 
cadence,  which,  however,  being  entirely  regulated  by 
the  fenfe,  hath  no  peculiar  relation  to  verfe.  The  ca- 
dence is  a falling  of  the  voice  below  the  key-note  at  the 
clofe  of  every  period  ; and  fo  little  is  it  effential  to  verfe, 
that  in  corredl  reading  the  final  fyllablc  of  every  line  is 
accented,  that  fyllablc  only  excepted  which  clofes  the 
period,  where  the  fenfe  requires  a cadence. 


Though  the  five  requifites  above  mentioned  enter  the 
competition  of  every  lpecies  of  verlc,  they  arc  however 
governed  by  different  rules,  peculiar  to  each  fpecies. 

Upon  quantity  only,  one  general  obfervatiou  may  bcQ^iuij. 
premifed,  bccaufc  it  is  applicable  to  every  fpccies  of  verfe. 

That  fyllablc*,  with  rclpcdt  to  the  time  taken  in  pro- 
nouncing, are  long  or  (hurt ; two  ftiort  f)  liable*,  with 
refpedt  to  time,  being  precifely  equal  to  a long  One. 

Thefe  two  lengths  are  tffculial  to  verfe  of  all  kinds ; 
and  to  no  verfe,  it  is  believed,  is  a greater  variety  of  time 
nceefiary  in  pronouncing  fyllablc*.  The  voice  indeed  is 
frequently  made  to  reft  longer  than  ufual  upon  a word 
that  bears  an  important  figniikation  ; but  this  is  done  to 
luur.our  the  fenfe,  and  is  not  ncceflary  for  melody.  A 
tiling  not  more  ncceflary  for  melody  occurs  with  refpedt 
to  accenting,  fimilar  to  that  uow  mentioned:  A word 
fignifying  any  thing  humble,  lowr,  or  dejected,  is  natu- 
rally, in  profe  as  wtU  as  in  verfe,  pronounced  in  a tone 
below  the  key-note. 

We  are  now  fuflidentlv  prepared  for  particulars ; be- 
ginning  with  Latin  or  Greek  hexameter,  which  are  the 
tame.  The  observations  upon  this  fpecits  of  verfe  will 
come  under  the  four  following  heads ; number,  arrange- 
ment, paul'e,  and  accent  j for  as  to  quaurity,  what  is 
obferved  above  may  fuffice. 
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I.  HEXAMETER  Lines,  as  to  time,  are  all  ofH«anic<« 
the  fame  length;  being  equivalent  t4  the  time  taken  inwrfeiof 
pronouncing  twelve  long  fyllablc*  or  twenty-four 
An  hexameter  line  tnay  coitfift  of  feventecn  fyllablc* ; mu,,{00.  1 
and  w hen  regular  and  not  fpoudaic  it  never  has  fewer  fid  «i  whs* 
than  thirteen : whence  it  follows,  that  where  the  fyl-feet. 
lablcs  are  many,  the  plurality  mull  be  ihori ; where  few, 
the  plurality  mull  be  long. 

'1  his  line  is  fufccptiblc  of  much  variety  as  to  the  fuc- 
erflioo  of  long  and  ftiort  fy  liable*.  It  is,  however,  fub- 
jeded  to  law*  that  coniine  its  variet3*  within  certain 
limits : and  for  afeertaining  thefe  limits,  grammarians 
have  invented  a rule  by  dadyles  and  fpondecs,  which 
they  denominate  fed. 

Among  the  ancient  Greek*  and  Romans,  tlicfe  feet  * 
regulated  the  pronunciation,  which  they  are  far  from 
doing  among  us  ; of  which  the  rcafon  will  be  difeovered 
from  the  explanation  that  we  lhail  give  of  the  Eugliih 
accent.  Wc  lhall  at  prefent  content  ourfdves  with 
pointing  out  the  difference  between  oar  pronunciation 
and  that  of  the  Romans  in  the  firll  line  of  Virgil's 
eclogues,  where  it  is  feared y credible  how  mucti  wc 
pervert  the  quantity. 

TiVyrc  tu  pat  ubr  rcc’ubans  fob  teg'mine  fagi. 

It  will  be  acknowledged  by  every  reader  who  ha*  an  car, 
that  wc  have  placed  the  accentual  marks  upon  every 
fyllablc,  and  the  letter  of  every  fyllablc,  that  an  Eng- 
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Verifies-  liftunan  marks  with  the  Mat  of  his  voice  when  he  recites 
t‘on*  the  line.  But,  as  will  be  feen  prefently,  a fy liable 
L which  is  pronounced  with  the  ftrds  csf  the  voice  upon 

a confonant  is  uttered  in  the  fhorteft  time  pofliblc. 
Hence  it  follows,  that  in  this  verfe,  as  recited  by  us, 
there  are  but  two  long  fribbles,  tii  and  /J  ; though  it 
is  certain,  that,  as  recited  hy  a Roman,  it  contained  no 
fewer  than  eight  long  fyllablcs. 

Tityre  j tu  pittiijlae  ncub.Ini  fub  j tcgmlne  ] fag'. 

But  though  to  pronounce  it  in  this  manner  with  the 
voice  dwelling  on  the  vowel  of  each  long  fy  liable  would 
undoubtedly  be  correct,  and  preferve  the  true  movement 
of  the  verfe,  yet  to  an  Englifh  car,  prejudiced  in  behalf 
of  a different  movement,  it  founds  fo  very  uncouth, 
that  Lord  Karnes  his  pronounced  the  true  feet  of  the 
Creek  and  Roman  vetfei  extremely  artificial  and  com- 
plex ; and  has  fuhtlituted  in  their  Head  the  following 
rules,  which  he  thinks  more  fimple  and  of  more  cafy 
application,  ill.  The  line  muft  al way t>  commence  with 
a long  fy  liable,  and  dofe  with  two  long  preceded  by 
two  ihort.  ad.  More  than  two  Ihort  can  never  be  found 
together,  nor  fewer -than  two.  And,  3d,  Two  long 
fyllables  which  have  been  preceded  by  two  fhort  cannot 
alfo  be  followed  by  two  fhort.  Theft  few  rules  fulfil 
all  the  conditions  of  a hexameter  line  w ith  relation  to 
order  or  arrangement.  For  thefe  again  a finglc  rule 
may  he  fubftituted,  which  has  alfo  the  advantage  of  rc- 
guhti\:  more  affirmatively  the  conftrudtion  of  every 
part.  To  put  this  rule  into  words  with  perfpicuity,  a 
hint  is  taken  from  the  twelve  long  fyllables  that  com- 
pofc  an  hexameter  line,  to  divide  it  into  twelve  equal* parts 
or  portions,  being  each  of  them  one  long  fyllablc  or  two 
fhort.  The  rule  then  is  : “ The  I ft,  3d,  £th,  7th,  91I1, 
nth,  and  12th  portions,  mull  each  of  them  be  one 
long  fyllablc;  the  10th  mull  always  be  two  fhort  fyl- 
lablcs ; the  id,  4th,  6th,  and  8th,  may  either  be  one 
long  or  two  fhort."  Or  to  expref*  the  thing  flill  more 
Ihortly,  “ The  2d,  4th,  6th,  and  8th  portions  may  be 
one  long  fyllablc  or  two  fhort ; the  loth  mu  ft  he  two 
fhort  fyllables  ; all  the  reft  mull  confift  each  of  one  long 
fyllablc.* * This  fulfils  all  the  conditions  of  an  hexame- 
ter line,  and  comprehends  ail  the  combinations  of  daftyles 
and  fpondees  that  this  line  admits. 

Next  >n  order  comes  the  paufe.  At  the  end  of  every 
hexameter  hexameter  line,  every  one  mull  be  fcnfiblc  of  a complete 
dole  or  full  paufe  i the  caufc  of  which  follows.  The 
fpeft  ro  two  long  fyllables  preceded  by  two  fhort,  wliich  always 
mckdj  and  dofe  an  hexameter  line,  are  a fine  parparation  fora 
paufe  : for  long  fyllables,  or  fyllablcs  pronounced  flow, 
refemblittg  a flow  and  languid  motion  tending  to  reft, 
naturally  incline  the  mind  to  reft,  or,  which  is  the  fame, 
to  paufe  J and  to  this  inclination  the  two  preceding  fhort 
fyllablcs  contribute,  which,  by  contrail,  make  the  flow 
pronunciation  of  the  final  fyllables  the  more  confptcuous. 
Bcfide  this  complete  clofe  or  full  paufe  at  the' end,  others 
are  alfo  reqoifitc  for  the  fake  of  melody  ; of  which  two 
arc  clearly  difcovcrablc,  and  perhaps  there  may  be  more. 
The  longed  and  moft  remarkable  faceted*  the  5th  por- 
tion ; the  other,  which,  being  fhorter  and  mure  faint, 
may  be  called  the  frmipaufr,  fucceeds  the  8th  portion. 
So  ftriking  is  the  paufe  firft  mentioned,  as  to  be  diftin- 
guithed  even  by  the  rudcil  ear : the  ironkilh  rhymes 
are  evidently  built  upon  it ; in  vvhidi,  by  an  invariable 
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rule,  the  final  word  always  chimes  with  that  which  Verfifica- 
immediately  precedes  the  paufe  s s ^ * 

De  planclu  cudo  fj  metrum  cum  carmine  nudo 

Mingcrc  cum  bumbis  [j  res  cd  falubcrrima  lumbls. 

The  difference  of  time  in  the  paufe  and  femipaufe 
occafions  another  difference  not  lefs  remarkable ; that 
it  is  lawful  to  divide  a word  by  a femipaufe,  but  never 
by  a paufe,  the  lad  effect  of  which  is  ftnlibly  fdt  in  the 
following  examples  : 

Effufua  labor,  at||quc  inmitis  rupta  Tyranni 
Again  : 

Obfervans  nido  im|| plumes  ditraxit ; at  ilia 
Again : 

JLoricam  quam  Dcgmoleo  detraxerat  ipfe 

Tlic  dividing  a word  by  a femipaufe  has  not  the  fame 
bad  effect ; 

Jamque  pedem  referens  J]  cafus  ejvaferat  omnes. 

Again  : 

Quail  j populca  j[  mccrcrus  Philo  mela  fub  umbra 
Again : . 

I.udcre  que  vcllem  |j  calamo  per]  mi  lit  agredi. 

Lines,  however,  where  words  arc  left  entire,  without 
being  divided  even  by  a femipaufe,  run  by  that  means 
much  the  more  fwectly. 

Nec  getnere  acres  |;  ceffabit  | turtur  ab  ulrao. 

Again  : 

Quadrupcdante  putrcmjjfonitu  quatit  ] ungula  canipum. 

Again ; , 

Eurydicen  toto  l|  referebant  [ fluminc  rip*. 

The  reafon  of  theft  obfervation*  will  be  evident  upon 
the  flighted  reflection.  Between  things  fo  intimately 
connected  in  reading  aloud  as  are  fenfe  and  found,  every 
degree  of  difeord  is  unpleafant : and  for  that  reafon  it 
is  a matter  of  importance  to  make  the  muftcal  paufes 
coincide  as  much  as  pofiiblc  with  thofc  of  fenfe  ; which 
is  requifite  more  clpccially  with  rdpeift  to  the  paufe,  a 
deviation  from  the  fule  being  Ids  remarkable  in  a femi- 
paufe. Coniidering  the  matter  as  to  mejody  folcly,  it 
is  indifferent  whether  the  paufes  be  at  the  end  of  words 
or  in  the  middle  ; but  when  wc  carry  the  fenfe  along, 
it  is  difagreeable  to  find  a word  fplit  into  two  by  a paufe, 
as  if  there  were  really  two  words : and  though  the  dif- 
agrevablcncfs  here  be  connected  with  tlic  fenfe  only,  it 
is  by  an  eafy  tranfition  of  perceptions  transferred  to  the 
found ; by  which  means  wc  conceive  a line  to  be  harfli 
and  grating  to  the  ear,  w hen  in  reality  it  is  only  fo  to 
the  underftanding. 

To  the  rule  that  fixes  the  paufe  after  the  5th  portion 
there  is  one  exception  and  no  more.  If  the  fyllable 
fucqeeding  the  5th  portion  be  iliort,  the  panic  is  forao 
times  pofiponed  to  it : 

FupiUis  quos  dura  J|  premit  cuftodia  matrum 
Again ; 

In  terras  oppreffa  f]  gravi  fub  rcligiotte 
Again  : 

Et  quorum  pars  magna  Jj  fui ; quis  tali*  fando  ' 

This  contributes  to  diverfify  the  melody  ; and,  where  the' 
words  arc  fmooth  and  liquid,  is  not  ungraceful;  .as  in‘ 
the  following  examples : 
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Formofara  rcfonare  ||  dcccs  AnoryBidi  fylvas 

Again  : 

/'.gncolas,  quibut  ipfa  ||  procul  difcordibus  armis 

If  th:s  paufc,  placed  m aforcfaid  after  the  fhort  fyl- 
lable,  happen  alfo  to  divide  a word,  the  melody  by  thefc 
clrcumlUncca  is  totally  annihilated.  Witnefs  the  fol- 
lowing line  of  Ennius,  which  is  plain  prole ; 

^ Rom*  rr.crnia  terrugrt  impiger  I Hannibal  armm. 

sCcnfe.  Hitherto  the  arrangement  of  the  Idig  and  fhort  fyl- 
lablcs  of  an  hexameter  line  ami  its  different  paufes  have 
been  confidrrcd  with  refpeft  to  melody  : hut  to  have  a 
juft  notion  of  hexameter  verfe,  thefe  particular*  moft  alfo 
be  confidcrcd  with  refpeft  to  fenfe.  'Hu  re  is  not  per- 
haps in  any  other  fort  of  verfe  fuch  latitude  in  the  long 
and  Ihort  fyHahks;  a circumllar.ce  that  contributes 
greatly  to  that  nehnefs  of  melody  which  is  remaikable 
in  hexameter  verfe,  and  which  made  A rift  Otic  pronounce 
• that  an  q*ic  poem  in  any  other  verfe  would  not  fuceccd*. 

«*P-  aJ  One  defeft,  however,  mud  not  be  diftembled,  that  the 
fame  means  which  contribute  to  the  richncfs  of  the  me- 
lody render  it  Itfs  fit  than  feveral  other  forts  for  a nar- 
rative poem.  There  cannot  be  a more  artful  contrivance, 
as  above  observed,  than  to  clofe  an  hexameter  line  with 
two  long  fyllables  preceded  by  two  Ihort  : but  unhap- 
pily this  conduction  proves  a great  embarrailhu  nl  to 
the  fenfe  ; which  will  thus  be  evident.  As  in  general 
there  ought  to  be  a drift  concordance  between  the 
thought  and  the  words  in  wdiich  it  is  drifted ; fo,  in 
particular,  every  clofe  in  the  (enfe  ought  to  be  accom- 
panied with  a clofe  in  the  found.  In  prole  this  law' 
may  be  driftly  obferved,  but  in  verfe  the  fame  ftriftnefs 
would  oecafion  infupetable  difficulties.  Willing  to  fa- 
crificc  to  the  melody  of -verfe  fome  diare  of  the  concord- 
ance between  thought  and  expreflion,  wc  freely  cxcufc 
the  feparation  of  the  mufical  paufc  from  that  of  tbc  fenfe 
during  the  comfc  of  a line  { but  the  dole  of  an  hexa- 
meter line  is  too  confpicuou*  to  admit  this  liberty  : for 
which  rcafon  there  ought  always  to  1>c  fome  paufc  in 
tbc  fejtfit  at  the  end  of  every  hexameter  line,  were  it 
but  fuch  a paufc  as  is  marked  by  a comma  ; and  for  the 
fame  rcafon  there  ought  never  to  be  a full  dofc  in  the 
fenfe  but  at  the  end  of  a line,  bevaufe  there  else  melody 
is  dofed.  An  hexameter  line,  to  pvelerve  its  melody, 
cannot  well  admit  any  great  relaxation ; and  yet,  in  a 
narrative  poem,  it  is  extremely  difficult  to  adhere  flrictly 
to  the  rule  even  with  thefc  indulgences.  Virgil,  the 
chief  of  poets  for  verfification,  is  forced  often  to  end  a 
line  without  any  dole  in  the  fenfe,  aud  as  often  to  clofe 
the  fenfe  during  the  running  of  a line ; though  a clofe 
in  the  mdody  during  tlic  movement  of  the  thought,  or 
a clofe  in  the  thought  during  the  movement  of  the  me- 
igj  lody,  cannot  be  agreeable. 
liUcrvs.  The  accent,  to  which  we  proceed,  is  not  left  eftcutial 
t*°n* ' n than  the  other  circumftanccs  above  handled.  Ily  a good 

*tten?’  ear  it  w ill  be  difeerued,  that  in  every  line  there  is  one 

fyDable  didingurftiahle  from  the  reft  by  a capital  accent  : 
That  fvllablc,  being  the  fevcutli  portion,  is  invariably 
long 

Ntc  bene  promeritis  ||  capitur  nec  J tangitur  ira 
Again  : 

Hon  fibi  fed  toto  {|  genkum  fc  J credere  mundo 
Again  : 

Qitalis  fpclunca  ||  fubito  comlmota  columba 
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In  tliefe  « ample.  liie  aceent  i.  laid  upon  lie  Idt  fy|.  Vcti,. 
lable  of  a word  ; whieh  is  favourable  to  the  melody  hi 
the  following  rclpcft,  that  tlic  paufc,  which  for  the  Cake  T 
of  reading  distinctly  mud  follow  every  woid,  gives  op. 
port  unity  to  prolong  the  accent.  And  for  that  reafon, 
a line  thus  accented  ha*  a more  fpiriud  air  than  when 
the  accent  is  placed  on  auy  oilier  fyilablc*  Compare 
the  foiegoing  lines  with  the  following. 

Alba  ncqur  Affyrio  |;  fuc3tur  j Iona  vexicno 
Again  : 

Panditur  intcrea  [J  dumus  Amnipo'tcntjs  Olympi 
Again  : 

Olli  fedato  j|  refp6ndh  jcoidc  Latinus. 

In  lines  where  the  paufc  comes  after  the  fhort  fyUsLIt 
fuccetding  tlic  5th  portion,  the  accent  is  difphtccd,  and 
rendered  lets  fenlibte  : it  Deems  to  be  fplit  into  two,  and 
tube  laid  partly  on  tbc  5th  portion,  aud  partly  on  the 
7th,  its  ufual  place  ; as  in 

Nuda  genu,  nod  jque  JJ  finds  coljlcfta  fiuentes. 

Again ; 

Formofam  refonire  JJ  doc&s  Amar  yHida  fylvas. 

Be  fide  this  capital  accent,  flitter  accents  are  laid 
upon  other  portions;  particulariy  upon  the  4th,  unleiit 
whcic  it  conlids  of  two  Ihort  fyllables ; upon  the  nth, 
which  is  always  a long  fyllablc;  and  upon  the  1 nh, 
wheie  tire  line  concludes  with  a monody  liable.  Such 
conclution,  by  the  by,  impairs  the  melody,  and  for  that 
rcafon  is  not  to  be  indulged  uniels  where  rt  is  rxpiefiive 
of  the  ienic.  'i  he  following  line*  aie  marked  with  aft 
tlic  accents. 

Lndere  quse  viDcm  calami  permifit  agrefu 
Again  : 

Et  dura:  quo  reus  fudabunt  rufeda  mclla 
A gain  ; 

Parturiunt  mootrs,  nafc*tur  ridtcuICis  mux 

Reflecting  upon  tbc  melody  of  hexameter  verfe,  we  O'de*  aid 
find,  that  order  or  arrangement  doth  not  eonflkutc  tht",6T 
whole  of  it : for  when  wc  compare  dtfie  ret  it  line*,  equally 
regular  as  to  the  fucctlfion  of  long  and  fhort  fyUables,.  ,,/,►*  * 
the  melody  is  found  in  very  different  degrees  of  per- whole  me 
feftioti  ; which  is  not  occafioncd  by  any  particular  com-  ** M 
bination  of  daft  vies  said  fpondecs,  or  of  long  and  fhort 
fyllables,  becaulc  we  find  line*  where  dactyle*  prevail,  C 
and  lines  where  fpondrrs  prevail,  «;* ally  melodious.  Of 
tlic  former  take  tlic  following  inflame  : 

^Encadum  genitrix  hommuxn  divumque  voiuptas. 

Of  the  latter : 

Molli  paulatim  ftavefect  campus  arifia. 

What  cau  be  more  different  as  to  melody  than  tlie  two 
following  lines,  which,  however,  as  to  the  focceflaon  of 
long  and  fbort  fyllables,  arc  coollruftcd  precisely  in  the 
fame  manner  i 

{*pnd.  V'’'1.  Spcm*.  IbA. 

Ad  talcs  ftoia  dirmfTa  et  circmndata  prdt.u  I for, 

S;  f.rd.  l>ari.  Spm  d.  S mid.  D.  d.  S..u  d. 

Placatunupie  nitet  diffufo  lunune  Odium.  J^ucrti. 

In  the  former,  the  psufe  falls  in  the  middle  «*f  a word, 
which  in  a great  bkmifh,  and  the  accent  isdiOuriied  by 
a barfti  eliiion  of  the  vowel  a upon  tlic  part icle  rt.  In 
the  Latter,  the  panics  and  the  accent  arc  all  of  them 
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Vrrfifl-a-  diftinft  and  full : there  i*  no  clifion  : ami  the  word* 
. rf"11,  are  more  liquid  and  founding.  In  thcfe  particular* 

’ confifts  the  beauty  of  an  hexameter  line  with  refpeft  to 
melody ; and  by  Mgkclidg  thcfe,  many  line*  in  the 
fat  ire*  and  epiftles  of  Horace  are  lefs  agreeable  than 
jilaio  profc  ; for  they  are  neither  the  one  nor  the  oilier 
in  perfeftion.  To  draw  melody  from  thefe  line*,  they 
mull  be  pronounced  without  relation  to  the  fettfe : it 
mull  not  be  regarded  that  word*  arc  divided  by  paufes, 
nor  that  harih  elifions  are  multiplied.  To  add  to  the 
account,  profaic  low-founding  words  are  introduced  ; 
and,  which  is  M ill  worfc,  accent*  are  laid  on  them.  Of 
fueh  faulty  line*  take  the  following  intlancc*. 

Candida  reftaque  fit,  muuda  haftenus  fit  neque  louga. 
Jupiter  cxclamat  fimul  atque  audirit ; at  in  fc 
C lift  odes,  lcdica,  cintfloncs,  pirafitx 
Optimus  eft  modulator,  ut  Alftnu*  Vaftr  otnni 
Kune  illud  tanturn  quirtam,  meritone  tibi  fit. 

Thefe  obfervation*  on  paufc*  and  femi-paufrs,  and  on 
ihe  ftrufturc  of  an  hexameter  line,  are  douhtlefs  inge- 
nious ; but  it  h by  no  mean*  certain  that  a Uriel  at- 
tention to  them  would  alfitl  any  man  in  the  writing  of 
filch  rerfes  as  would  have  been  pleasing  to  a Roman  ear. 
Many  of  hts  Lordlhip’*  rules  have  no  other  foundation 
than  what  refts  on  our  improper  mode  of  accenting  La- 
tin  wool* ; which  to  Virgil  or  Lucretius  would  pro- 
bably have  been  a*  offcnfive  as  the  Scotch  accent  is  to  a 
native  of  Middlefex. 

II.  Next  In  order  comes  English  heroic  verse  t 
which  (hall  be  examined  under  the  head*  of  number,  at - 
tent,  yuantit  v,  moffpuml,  and  ttau/e.  Thefe  have  been 
treated  in  fo  clear  and  iruiflerty  a manner  by  Sheridan 
in  hi*  \rt  of  Reading,  that  we  (hall  have  little  more 
to  do  than  abridge  hi*  do&rinc,  and  p<iint  out  the  few 
inll.mces  in  which  attachment  to  a fyftcm  and  partiality 
fo  hi*  native  tongue  feem  to  have  betrayed  nim  into 
error,  or  at  lead  made  him  carry  to  an  extreme  what  is 
juft  only  when  ufed  with  moderation.  • 

• An •/  ••  Numbers,  in  the  ft  rift  fenfeof  the  word*,  whether 

with  regard  to  poetry  or  mufic,  con  fill  in  certain  im- 
*ft  “*  preflions  made  on  the  carat  dated  and  regular  di  dances. 

The  lowed  fpecict  of  number*  is  a .loubir  tlroke  of  the 
fame  note  or  found,  repeated  a certain  number  of  times, 
at  equal  dillances.  The  repetition  of  the  fame  jSagi t 
note  in  n continued  fcrics,  and  exactly  at  equal  diftanccs, 
like  the  tickling  of  a clock,  has  in  it  nothing  numerous} 
but  the  fame  note,  twite  ftruck  a certain  number  of 
times,  with -a  paufc  between  each  rtf  t tit  ion  of  double 
the  time  of  that  between  the  Jlrokn , is  numerous.  The 
reafon  is,  that  the  plrafure  ariling  from  numlen,  con- 
lift*  in  tht  obfervation  of  proportion  ; now  tlic  repeti- 
tion of  the  fame  note,  in  cxaftly  the  fame  interval*,  will 
admit  of  iiu  proportion.  Bat  the  fame  note  twite  ftruck, 
with  tlie  paufc  of  one  between  the  two  ftrokex,  and  re- 
peated again  at  the  dillancc  of  a paufc  equal  to  two, 
admit*  of  the  proportional  mcal'urcmcnt  in  the  paufes  of 
two  to  one,  to  which  time  can  be  Iieaten,  and  ia  the  low- 
ed and  fimplcft  fpecie*  of  number*.  It  may  lie  exem- 
plified on  the  drum,  a*  t u rn-t  u m-tu'  m-tu  m-tu  ir.-tu  m, 
Ac. 

**  The  nefet  progrefiion  of  A umbers  is,  when  the  fame 
note-  is  repeated,  but  in  fucli  a way  as  that  one  make*  a 
Vol.  XV,  Part  I* 
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more  fen  fib!  e impreffiotl  on  the  ear  than  the  other,  by  Vcrfifica- 
being  more  forcibly  ftruck,  and  therefore  having  a great-  t,ritT‘ 
er  degree  of  loudnefs  { a*  ti-tu'm--ti-tu'm  ; or,  tu'm  t.i  * 

-- tu'm-tf : or  when  two  weak  notes  precede  a more 
forcible  one,  as  tf-ti-tu'm-ti-tl-tu'ra } or  when  the 
weak  notes  follow  the  forcible  one,  lu'm-U-ti— tu'm- 
ti-ti.  , 

44  In  the  firll  and  lowed  fpecles  of  number*  which 
we  have  mentioned,  a*  the  note*  are  cxaftly  the  lame 
in  every  refpeft,  there  can  be  no  proportion  obferved 
but  in  the  time  of  the  paufes.  In  the  lecond,  which 
rile*  in  a degree  juft  above  the  other,  though  the  notes 
arc  Hill  the  fame,  Yet  there  is  a diverfity  to  be  obferved 
in  their  refpective  loudncfs  and  foftnefs,  and  therefore  a 
mcaturable  preportion  of  the  quantity  of  found.  In 
them  we  muft  likewife  take  into  coniidctailon  the  order 
of  the  notes,  whether  they  proceed  from  itrong  to  weak, 
or  from  weak  to  ftrung ; for  this  diverfity  of  order  oc- 
calions  a great  difference  in  the  impreffions  made  upon 
the  ear,  and  in  the  effefts  produced  upon  the  mind. 

To  exprefs  the  diverfity  of  order  in  the  note*  in  all  its 
fcveral  kinds,  the  common  term  movement  may  be  ufed, 
as  the  term  meafurg  will  properly  enough  expreis  the  dif- 
ferent proportioui  of  time  both  in  the  paufc*  and  iu  the 
notes.” 

For  it  is  to  be  obferved,  that  all  note*  arc  not  of  the 
fame  length  or  on  the  fame  key.  In  poetry,  a*  well  as 
in  mufic,  notes  may  lx  high  or  low,  flat  or  flvarp  ; and 
fume  of  them  may  be  prolonged  at  pleafure.  “ Poetic 
numbers  arc  indeed  founded  upon  the  very  lame  prin-  f 

ciplcs  with  thofe  of  the  mufical  kind,  and  are  governed 
by  fimilar  laws  (fee  Music).  Proportion  and  order  arc 
the  fources  of  the  pleafure  which  we  receive  from  both} 
and  the  beauty  of  each  depends  upon  a due  obfervation 
of  the  laws  of  mcafure  and  movement.  The  tffential 
difference  between  them  is,  that  the  matter-of  the  one  . 
i*  articulate,  that  of  the  other  inarticulate  founds  : but 
fyllabloi  in  the  one  correfpond  to  notes  in  the  other ; 
poetic  feet  to  mufical  bars ; and  verfes  to  ft  rains ; ia 
a word,  they  have  all  like  properties,  and  are  governed 
by  laws  of  the  fame  kind. 

44  From  what  has  been  faid,  it  is  evident,  that  the 
ejfen  e of  numbers  con  (if  U in  certain  impreffions  made  on 
the  mind  through  the  car  at  ftatcJ  and  regular  didances 
of  time,  with  an  obfervation  of  a relative  proportion  in 
tluifc  diftances ; and  that  the  other  circumftanccs  of 
long  or  (hurt  iu  fyllables,  or  diverfity  of  note*  in  utter- 
ing them,  are  not  dlentials  but  only  nuidenu  of  poetic 
numbers.  Should  this  be  queftioned,  the  objeftor  might 
be  iileqcrd  by  having  the  experiment  tried  on  a drum, 
on  which,  although  it  i*  incapable  of  producing  long 
or  fhort,  high  or  low  notes,  there  is  no  kind  of  metre 
which  may  not  be  beat.  That,  therefore,  which  regu- 
lates the  feritt  and  movement  of  the  impreffions  given 
to  the  car  by  the  recitation  of  an  Englifh  verfc,  muft, 
when  properly  difpofed,  couftitute  the  eflcnce  of  Eng- 
lifh poetic  number*  ; but  it  is  the  accent  which  parti- 
cularly imprdfc*  the  found  of  certain  fyllables  or  letters 
upon  the  car  j for  in  every  word  there  is  a fy  11  able  or 
letter  accented-  The  necefiity  and  ufc  of  the  accent, 
as  veil  in  ptofc  as  in  verlc,  we  Avail  therefore  proceed, 
to  explain. 

44  ris  word*  may  be  formed  of  various  numbers  of 
fyllable*,  from  one  up  to  eight  or  nine*,  it  was  neecf-  • Art  tf 
Jary  that  there  fhouid  be  fomc  peculiar  mark  to  diftin- 
Kk  guilh 
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Verifies-  guJflx  words  from  disjointed  Syllables,  otherwife  fpeech 
. ^o'--  . would  be  nothing  but  a continued  fucceffion  of  fyllables 
’ conveying  no  ideas.  This  diftin&iou  of  one  word  from 
another  might  be  made  by  a perceptible  paufc  at  the 
end  of  each  in  fpeaking,  analagous  to  the  dhlance  made 
between  them  in  writing  and  in  printing.  But  thefe 
paufes  would  make  difeourfe  difguflingly  tedious ; and 
though  they  might  render  words  futficicntly  diftinA, 
they  would  make  the  meaning  of  fentences  extremely 
Conjfufcd.  Words  might  alfo  be  diftinguiihed  from  each 
ether,  and  f i ora  a colletlion  of  detached  fyllahlcs,  by  an 
elevation  or  deprejfiott  of  the  voice  upon  one  fy  liable  of 
each  word  ; and  tin’s,  as  is  well  known  to  the  learned, 
was  the  practice  of  the  Greeks  and  Romans.  But  the 
Englifh  tongue  has  for  this  purpofe  adopted  a mark  of 
the  eafieft  and  fimplcft  kind,  which  is  called  accent.  By 
Accent  is  meant,  a certain  ft  refs  of  the  voice,  upon  a 
particular  letter  of  a fy  Cable,  which  diftinguiihcs  it  from 
the  reft,  and  at  the  fame  time  diftinguiihcs  the  fyllable 
itfelf  to  which  it  belongs  from  the  other  fyllablcs  which 
compofc  the  word.  Thus,  in  the  word  habit,  the  ac- 
cent upon  the  b diftinguifhts  that  letter  from  the  others, 
and  the  firft  fyllable  from  the  Jail  ; add  more  fyllablcs 
to  it,  and  it  will  ftill  do  the  fame,  as  IdUitalle.  In 
the  word  accept,  the' f>  is  the  dlflinguiflicd  letter,  and 
the  fyllable  which  contains  it  the  diftinguiihed  fyllable; 
but  if  wc  add  more  fyllablcs  to  it,  as  in  the  word  ad- 
etptable , the  feat  of  the  accent  is  changed  to  the  firft 
fyllablr,  of  wluch  c is  the  diftinguiihed  letter.  Lv cry- 
word  in  our  language  of  more  fyllables  thau  one  has 
one  of  the  fyllablcs  diftinguiihed  from  the  reft  in  this 
manner,  and  evciy  mom ily liable  lias  a letter.  Thus, 
in  the  word  bat  the  t is  accented,  in  bait  the  vowel  a , 
in  cub'  the  l,  and  in  cube  the  u : fo  that  as  articulation 
is  the  eflence  of  fyllablcs,  accent  is  the  offence  of  words ; 
which  without  it  would  be  nothing  more  than  a mere 
fucctlfton  of  fyllables.' * 

We  have  faid,  that  it  was  the  pra&ice  of  the  Greeks 
and  Romans  to  elevate  or  depreis  their  voice  upon  one 
fyllable  of  each  word.  In  this  elevation  or  dcprcfBon 
conlifted  their  accent;  but  the  Englifh  accent  coniifts  in 
the  mere  ftrefs  of  the  voice,  without  any  change  of  note. 
**  Among  the  Greeks,  all  fyllablcs  were  pronounced  ei- 
ther in  a high,  low,  or  middle  note  ; or  clfc  in  a union 
of  the  high  and  low  by  means  of  tlic  intermediate. 
The  middle  note,  which  was  exactly  at  an  equal  di- 
fiance between  the  high  and  the  low,  was  that  in  which 
the  unaccented  fyllables  were  pronounced.  But  every 
word  had  one  letter,  if  a monofy liable  ; or  one  fyllable, 
if  it  conlifted  of  more  thau  one,  diftinguiihed  from  the 
rcfl ; either  by  a note  of  the  voice  perceptibly  hlglicr 
than  the  middle  note,  which  was  called  the  mute  accent ; 
or  by  a note  perceptibly,  and  in  an  equal  proportion, 
lower  than  the  middle  one,  which  was  called  the  grave 
accent ; or  by  an  union  of  tlie  acute  and  grave  on  one 
* - fyllable,  wtiich  was  done  by  the  voice  palling  from  the 

acute,  through  the  middle  note,  in  continuity  down  to 
the  grave,  which  was  called  the  circumflex ." 

4*  Now  in  pronouncing  Englifh  words,  it  is  true  that 
* one  fyllable  is  always  diftinguiihed  from  the  reft,  but 
it  is  not  by  any  perceptible  elevation  or  depreffion  of 
the  voice,  any  high  or  low  note,  that  it  is  done,  but 
merely  by  dwelling  longer  upon  it,  or  by  giving  it  a 
more  forcible  ftrokc.  when  the  ftrefs  or  accent  h on 
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the  vowel,  we  dwell  longer  on  that  fyllable  than  on  the  Vafin, 
reft  ; as,  in  the  words  glory,  father , holy.  When  it  is  *** 
on  the  confonant,  the  voice,  palling  rapidly  over  the 
vowel,  gives  a fmartcr  ftrokc  to  the  confonant,  which 
diftinguiihcs  that  fyllable  from  others,  as  in  the  words 
bat  //■,  bob’ it,  bar*  row," 

Haring  treated  fo  largely  of  accent  and  yaa*fify,the  next 
thing  to  be  confide  red  in  verfe  will  be  quickly  difeufled; 
for  in  Englifh  it  depends  wholly  on  the  feat  of  the  ac-  * 
cent.  M When  the  accent  or  ftrefs  is  on  the  vowel, 
the  fyllable  is  ncceffarily  long,  bccaufc  the  accent  can- 
not be  made  without  dwelling  on  the  vowel  a longer 
time  than  ufuaL  When  it  is  on  the  confonant,  the  til- 
lable is  fhort ; bccaufe  the  accent  is  made  by  palling 
rapidly  over  the  vowel,  and  giving  a fmait  ftrokc  of  the 
voice  to  the  following  confonant.  Thus  the  words  add, 
led’,  bid , ad/,  arc  all  fhort,  the  voice  palling  quickly 
over  the  vowel  to  the  confonant ; but  for  the  contrary 
reafon,  the  words  ail,  laid,  bide,  cube,  are  long  ; the 
accent  being  on  the  vowels,  on  which  the  voice  dwells 
fomc  time  before  it  takes  in  the  found  of  the  coitfo- 
nant.” 

“ Obvious  a*  this  point  is,  it  has  wholly  efcaped  the 
obfervation  of  many  an  ingenious  and  learned  writer. 

Lord  Kamcs  affirms*,  that  accenting  is  confined  in  * FJ.>f 
Englifh  heroic  verfe  to  the  long  fyllablcs  ; for  a fhort  fr**-*0^** 
fyllable  (fays  he)  is  not  capable  of  an  accent : and  Dr 
Forilcr,  who  ought  to  have  underftood  tlie  nature  of 
the  Englifh  accent  better  than  his  Lordihip,  afks,  whe- 
ther we  do  not  * employ  more  time  in  uttering  the 
firft  fyllablcs  of  heartily,  hn fitly , quickly,  Jlowly  ; and  the 
feectui  in  fdicit,  mifidling,  refearcbet,  delufive,  than  in  the 
otheri  f*  To  this  quiftion  Mr  Sheridan  repliesf,  that}  Artf 
H in  feme  of  thefe  words  we  certainly  do  as  the  l}p<ftor 
fuppofes  ; in  bafi'dy,  Jlowly,  mifiatmg,  de/ufive , for  irv-^0^**" 
fiance  ; where  the  accent  being  on  the  vowels  renders 
their  found  long:  but  iu  all  the  others,  beav’-Hy,  quick  - 
ly, folu'-it,  rc -fear -c/mi,  where  the  accent  is  on  the  con- 
fonant, the  fyllablcs  heav,  quick',  be',  fed,  are  pronoun- 
ced as  rapidly  as  poffiblc,  and  the  vowels  are  all  fhort. 

In  the  Scotch  pronunciation  (continues  he)  they  would 
indeed  be  all  reduced  to  an  equal  quantity,  as  thus ; 
bai-vih % bau-tily , qucek-ly, Jh  wtdy,  fo-iie-ett,  re-fnir-chtt, 
dedufivc.  But  here  wc  fee  that  the  four  fhort  fyllables 
arc  changed  into  four  long  ones  of  a different  found,  oc- 
cafinncd  by  their  placing  the  feat  of  the  accent  on  the 
vow  els  inilead  of  the  confouants : thus  inftcad  of  bent 
they  fay  batv;  for  quick' , quick;  for  lu.  I/m;  and  for 
fed,  fair. 

“ It  appears  therefore,  that  the  quantity  of  Englifh 
fyllablcs  u adjufted  by  otic  cafy  and  limpte  rule  ; which 
is,  that  when  the  feat  of  the  accent  is  on  a vowel,  the 
fyllable  is  long  ; when  on  a confonant,  fhort  ; and  that 
all  unaccented  fyllables  are  fhort.  Without  a due  oh- 
fa-vat  ion  of  quantity  in  reciting  verfes  there  will  be  no 
poetic  numbers;  yet *in  compoiing  Englifh  verfes  the 
poet  need  not  pay  the  kaft  attention  to  the  quantity  of 
bis  fyllablcs,  as  meafure  and  movement  will  refult  from 
the  obfervatioo  of  other  laws,  wluch  are  now  to  be  ex- 
plained. 

It  has  been  affirmed  by  a writer  * of  great  authority  • L*4 
among  the  critics  that  in  Eaglilh  heroic  verfe  every 
line  confifts  of  ten  fyllables,  five  fhort  and  five  long 
from  which  there  arc  but  two  exceptions,  both  of  them 
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Verfificj-  rut.  The  firft  is,  where  each  line  of  a couplet  it  made 
t*ot>-  eleven  fyllables,  by  am  additional  Ihort  fyllable  at  the 
L * end. 

TWre  heroes  wit's  arc  kep’t  in  pond’rous  vifci. 

And  beaut'  in  fnufT-boxcs  and  tweczer-cafes. 

The  other  exception,  he  fays,  concerm  the  fecond  line 
of  a couplet,  which  is  fometimes  II  retched  out  to  twelve 
, fyllables,  termed  an  Alexandrine  line . 

A needlefs  Alexandrine  ends  the  fong. 

That,  like  a wounded  fnakc,  drags  its  (low  length 
along. 

After  what  has  been  juft  faid,  it  is  needlefs  to  flop  for 
ihc  purpofe  of  pointing  out  the  ingenious  author’s  mi- 
ftakc  rcfpeCting  long  and  fliort  fytlablet.  Ever)*  atten- 
tive reader  of  what  has  been  already  laid  down,  mull 
perceive,  that  in  tbc  firft  line  of  the  former  couplet, 
though  there  are  no  fewer  than  fix  accented  fyllables 
when  it  is  properly  read,  yet  of  tbefe  there  are  but 
three  that  arc  long,  vis.  thofe  which  have  the  accent 
on  the  vowel.  Our  bufinefs  at  prefent  is,  to  Ihow  the 
falfity  of  the  rule  which  reft  rains  the  heroic  line  to  ten 
fyllable*  ; and  this  we  lhall  do  by  producing  lines  of  a 
greater  number. 

And  the  ftirlll  founds  ran  echoing  through  the  wood. 

This  line,  though  it  confifls  of  eleven  fyllables,  and  has 
the  laft  of  thofe  accented,  or,  as  Lord  Kamcs  would  fay, 
long,  is  yet  undoubtedly  a heroic  verfe  of  very  fine 
found.  Perhaps  the  advocates  for  the  rule  may  con- 
tend, that  the  vowel  o in  echoing  ought  to  be  llmck 
out  by  an  apoftrophe  ; but  as  no  one  reads. 

And  the  fhrill  founds  ran  ech’ing  through  the  wood, 

it  is  furely  very  abfurd  to  omit  in  writing  what  cartno* 
be  omitted  in  nttcrance.  The  two  following  lines  have 
each  eleven  fy  liable*,  of  which  not  one  can  be  fupprefled 
in  recitation. 

Their  glittering  textures  of  the  filmy  dew. 

The  great  hicrarchal  ftandard  was  to  move. 

Mr  Sheridan  quotes  as  a heroic  line, 

O’er  many  a frozen,  many  a fiery  Alp ; 

and  obferves  what  a monftrous  line  it  would  appear,  if 
pronounced. 

O’er  man*  a frozen,  man’  a fi’ry  Alp, 

inftead  of  that  noble  verfe,  which  it  certainly  is,  when 
all  the  thirteen  fyDables  are  diftin&Iy  uttered.  He 
then  produces  a couplet,  of  which  the  former  line  has 
fourteen,  and  the  latter  twelve  fyllables. 

And  many  an  amorous,  many  a humorous  lay. 
Which  many  a bard  had  chauntcd  many  a day. 

That  this  is  a couplet  of  very  fine  found  cannot  be  con- 
troverted ; but  we  doubt  whether  the  numbers  of  it  or 
of  the  other  quoted  line  of  thirteen  fyllables  be  truly  he- 
roic. To  our  cars  at  iraft  there  appears  a very  percep- 
tible difference  between  the  movement  of  thefe  varies 
and  that  of  the  verfes  of  Pope  or  Dryden  ; and  we 
think,  that,  though  fuch  couplets  or  Sngle  lines  may, 
for  the  fake  of  variety  or  expreffion,  be  admitted  into 
• heroic  poem,  yet  a poem  wholly  compofcd  of  them 
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would  not  be  confide  red  as  heroic  verfe.  It  has  a much  Veffifit*- 
greater  rcfemblance  to  the  verfe  of  Spcnfcr,  which  it  1100 ' , 

now  broke  into  two  lines,  of  which  the  firft  has  eight  ’ 
and  tire  fecond  fix  fyllables.  Nothing,  however,  feema 
to  be  more  evident,  from' the  other  quoted  inftances,  • 
than  that  a heroic  line  is  not  confined  to  the  fyllables, 
and  that  it  is  not  by  the  number  of  fyllables  that  an 
Englilh  verfe  is  to  be  meafured. 

But  if  a heroic  verfe  in  our  tongue  be  not  compo- 
sed, as  in  French,  of  a certain  number  of  fylLblcs,  how 
is  it  formed  ? We  anfwer  by  feet,  as  was  the  hexameter 
line  of  the  ancients ; though  between  their  feet  and 
ours  there  is  at'the  fame  time  a great  difference.  The 
poetic  feet  of  theGreeks  and  Romans  are  formed  by  quan- 
tity, thnfc  of  the  Englilh  by  ftrefs  or  accent.  “ Though 
thefe  tcims  arc  in  continual  ufe,  and  in  the  mouths  of 
all  who  treat  of  poetic  numbers,  very  confufcd  and  er- 
roneous ideas  are  fometimes  annexed  to  them.  Yet  as 
the  knowledge  of  the  peculiar  genius  of  our  language 
with  regard  to  poetic  numbers  and  its  chara&enftical 
difference  from  others  in  that  refpe&,  depends  upon  our 
having  dear  and  precife  notions  of  thole  terms,  it  will 
be  neceffary  to  have  them  fully  explained.  The  ge- 
neral nature  of  them  has  been  already  fufficiently  laid 
open,  and  we  have  now  only  to  make  fomc  obfervationt 
on  their  particular  effects  in  the  formation  of  metre. 

44  No  fcholaris  ignorant  that  quantity  is  a term  which 
relates  to  the  length  or  the  Ihortnefs  of  fyllables,  and 
that  a long  fyllable  is  double  the  length  of  .a  Ihort  one. 

Now  the  plain  meaning  of  this  is,  that  a long  fyllable 
takes  up  double  the  time  in  founding  that  a Ihort  one 
does ; a faA  of  which  the  car  alone  can  be  the  judge. 

When  a fyllable  in  Latin  ends  with  a confonant,  and 
the  fiibfequent  fyllable  commences  with  one,  every 
fchool-boy  knows  that  the  former  is  long,  to  ufe  the 
technical  term,  by  the  law  of  pofition.  This  rule  w*as 
in  pronunciation  ftri&ly  obferved  by  the  Romans,  who 
always  made  fuch  fyllables  long  by  dwelling  on  the 
vowels ; whereas  the  very  reverfe  is  the  cafe  with  us,  be- 
caufc  a quite  contrary  rule  takes  place  in  Englilh  words 
fo  conftru&td,  as  the  accent  or  ftrels  of  the  voice  is 
in  fuch  cafes  always  transferred  to  the  confonant,  and 
the  preceding  vowel  being  rapidly  palled  over,  tliat 
fyllable  is  of  courfe  Ihort. 

44  The  Romans  had  another  rule  of  profody,  that 
when  one  fyllable  ending  with  a vowd,  was  followed 
by  another  beginning  with  a vowel,  the  former  fyllable 
was  pronounced  Ihort  j whereas  in  Englilh  there  is  ge- 
nerally an  accent  in  that  cafe  on  the  former  fyllable, 
as  in  the  word  p'touty  which  renders  the  fyllable  long. 
Pronouncing  Latin  therefore  by  onr  own  rule,  as  in 
the  former  cafe,  wc  make  thofe  fyllables  Ihort  which 
were  founded  long  by  them ; fo  in  the  latter,  we  make 
thofe  fyllables  long  which  with  them  were  Ihort.  Wc 
fay  ar*ma  and  virum  gut,  inftead  of  Jma  and  virumgue  ; 
fcio  and  Itiuiy  inftead  of fcio  and  /ukj*4 

44  Having  made  thefe  preliminary  observations,  we 
proceed  now  to  explain  the  nature  of  poetic  feet.  Feet 
in  verfe  correfpond  to  bars  in  mufic : a certain  number  ot 
Syllables  connected  form  a foot  in  the  one,  as  a certain 
number  of  notes  make  a bar  in  the  other.  They  arc 
called  feet,  becaufe  it  is  by  their  aid  that  the  voice 
as  it  were  fteps  along  through  the  verfe  in  a meafured 
pace  ; and  it  is  neccflary  that  the  fyllables  which  mark 
this  regular  movement  of  the  voice  Ihould  in  feme 
X.  k 2 mcafure 
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Vetoes.  meafure  be  diftinguiflted  from  the  others.  This  di* 
a ,l0n'  t flin^iont  a*  we  have  already  obfetved,  was  made  among 
1 ' the  ancient  Romans,  by  dividing  their  fyllables  into  long 
and  (hurt,  and  afeertaining  their  quantity  by  an  cxa£t 
proportion  of  time  in  fuunding  them  ; the  long  being 
to  the  (hort  as  two  to  one  ; and  the  long  fy  liable*,  be- 
ing thus  the  more  important,  marked  the  movement  of 
the  verfe.  In  Englifh,  fyllables  are  divided  into  accent- 
ed and  unaccented  ; and  the  accented  fyllables  being  as 
ftrongly  diftinguiihed  from  the  unaccented,  by  the  pe- 
culiar (l  refs  of  the  voice  upon  them,  are  as  capable 
of  marking  the  movement,  and  pointing  out  the  regu- 
lar paces  of  the  voice,  as  the  long  fyllables  were  by 
their  quantity  among  the  Romans.  Hence  it  follows, 
that  our  accented  fyllables  corref ponding  to  their  long 
ones,  and  our  unaccented  to  their  (hurt,  in  the  itru&urc 
of  poetic  feet,  an  accented  fyllable  followed  by  one  un- 
accented in  the  fame  foot  will  anfwcr  to  their  troche  ; 
and  preceded  by  an  unaccented  une,  to  their  iambus  : 
and  fo  with  the  red. 

44  All  feet  ufed  in  poetry  confift  either  of  two  or 
three  fjrllables  ; and  the  feet  among  the  ancients  were 
denominated  from  the  number  and  quantity  of  their 
fyllables.  The  mcafurc  of  quantity  was  the  (hort  fyl- 
lable, and  the  long  one  in  time  was  equal  to  twu  (hurt. 
A foot  could  not  confift  of  lefs  than  two  times,  hecaufe 
it  muft  contain  at  lead  two  fyllables  { and  by  a law  rr- 
fpe&ing  numbers,  which  is  explained  clfewherc  (fee 
Music),  a poetic  foot  would  admit  of  no  more  than 
four  of  thofc  times.  Confequently  the  poetic  feet  were 
ncccflarily  reduced  to  eight ; four  of  two  fyllables,  and 
four  of  three.  Thofc  of  two  fyllables  muft  cither  com. 
lift  of  two  (hort,  called  a fyrrkic  ; two  long,  called  a 
/f  onder  ; a long  and  a (hort,  called  a troche  ,*  or  a (hort 
and  a long,  eaUcd  an  limbus  Thofc  of  three  fyllables 
were,  either  three  (hort,  a tribrach  ; a long  and  two 
Jhort,  a daily! ; a (hort,  long,  and  (hort,  an  amphibrach ; 
or  two  (hort  and  a long,  an  anapafi  (r). 

We  are  now  fufficiently  prepared  for  confidcring  what 
feet  enter  into  the  composition  of  an  Engliih  heroic  verfe. 

The  Greeks  and  Romans  made  ufe  of  but  two  feet 
ia  the  ftru&urc  of  their  hexameters ; and  the  Englifti 
heroic  may  be  wholly  compofcd  of  one  foot,  via.  the 
iambic,  which  is  therefore  the  foot  mod  congenial  to 
that  fpecics  of  verfe.  Our  poetry  indeed  abounds  with 
verfes  into  which  no  otlicr  foot  is  admitted.  Such  as. 
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is  known  to  every  reader  of  Englifti  poetry,  that  fane  Votto. 
of  the  fineft  heroic  verfes  k»  our  language  begin  with  a u*_, 
trochee ; and  that  Pope,  the  fmootheft  of  all  our  ver*  ** 
fibers,  was  remarkable  for  bis  ufc  of  this  foot,  as  ia  evi- 
dent from  the  following  example,  where  four  fucceed- 
ing  lines  out  of  fix  have  a trochaic  beginning. 

Her  lively  looks  a fprightly  mind  difelufe, 

Quick  as  | her  eyes  J and  as  unfix'd  as  thofc  : 

Favours  | to  none  ( to  all  (he  fmilcs  extends, 

O ft  (lie  | rejefts  | but  never  once  offends. 

Bright  as  I the  fun  | her  eyes  the  gazers  llrike. 

And  like  the  fuu  Che  dunes  on  all  alike. 

The  ufe  of  this  foot,  how  ever,  is  not  ncccflarily  con- 
fined to  the  beginning  of  line.  Milton  frequently 
introduces  it  into  other  parts  of  the  verfe  y of  which, 
take  the  following  in  fiances  : 

That  all  J was  lotV  | back'  to  J the  thickset  flunk— 

Of  E vc  j whofc  ey'e  | darted  contagious  fire,  • 

The  lall  line  of  the  following  couplet  begins  with  a. 
Pyrrhic  s 

She  (aid,  | and  reel, ting  as  in  tears  (he  lay. 

In  a | foft  siljvcr  dream  diffolv’d  away  ; 

But  this  foot  is  introduced  likewife  with  very  good  cf- 
fed  into  other  parts  of  the  verfe,  as 

Pint  on  | thy  lip'  | and  to  | thyheirt  | bcprcft.J 
The  phantom  files  me  | as  unkind  as  you. 

Leap*  o’er  the  fence  with  eafe  j iutb  J the  fold. 

A od  th“*  ] (hrilk  founds  j ran  echoing  through  tl;e  wood. 

In  this  lad  line  we  fee  that  the  fird  foot  is  a Pyrrhic , 
and  the  fecond  a /ponder  ; but  in  the  next  the  two  fird 
feet  are  Jpondees. 

Hills  peep  | ocr  hills  | and  Alps  j on  Alps  | arife. 

In  the  following  verfe  a trochee  is  fuccecded  by  two  fporv- 
decs,  of  which  the  former  is  a genuine  (ponder  by  quan- 
tity, and  the  latter  equivalent  to  a fpondec  by  accent. 

S^c  thS  | bold  youth  j drain  up  tlie  threatening  deep. 

We  (hall  now  give  feme  inftanoes  of  lines  containing 
both  the  pyrrhic  and  the  /fonder,  and  then  proceed  to. 
the  cunfideration  of  the  other  four  feet. 

That  bn  J weak  wings  | from  far  purities  jour  flight. 

Thro*  thi  | fair  feene  | roll  flow  | the  ling’nng  dreams. 

On  licr  | white  breast  ( a fparkling  crofs  (he  wore. 

Of  the  four  triffyllabic  feet,  the  fird,  of  which  we  (hall 
give  indances  in  heroic  linei,  is  the  datiylj  as 

Murmuring,  | and  with  | him1  fled } the  (hades  j of  night. 

Hovering 


The  pow  *rs  J gave  hr  | and  granted  half  | his  pray'r. 
The  rest  | the  winds  | difpfrs’d  | in  emp  Jty  air. 

Our  heroic  line,  however,  is  not  wholly  reftrained  to 
the  ufc  of  this  foot.  In  the  opinion  of  Mr  Sheridan 
H admits  all  the  eight  before  enumerated ; and  it  cer- 
tainly excludes  none,  uulcfs  perhaps  the  tribrach  It 


(y)  For  the  convenience  of  the  lefs  learned  reader  we  (hall  here  fubjom  a feheme  of  poetic  feet,  ufing  the  marks. 
«->)  in  ufe  among  the  Latin  grammarians  to  denote  the  genuine  feet  by  quantity  ; and  the  following  marki 
| ' u}  to  denote  the  Engliih  feet  by  accent  which  anfwcr  to  thofe. 


Trochee 

Iambus 

Spondfe 

Pyrrhic 


Roman 

• u 
u - 


Englifti 

* u 
u ' 

* t 


u o v u 


Roman  Eng-ifti 

Da&jl  - o « ( w o 

Amphibrach  u - u «a  ' u 

Anapaeft  u u - w o * 

Tribrach  u v u v m u 
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Vtrtta-  Hot  mng  I on  wing  ! ua  dtr  ] the  c»pt  | of  hell . 

,kca  Tim  ornus  I and  flothful  yet  he  p leafed  the  car. 
u * 1 Of  truth  | in  word  | mightier  f than  they  | in  arms. 

Of  the  anaftji  a fingle  inftancc  flull  fufice  ; for  except  j 
7 by  Milton  it  is  not  often  ufed. 

The  great  j htirirjchal  ftandfcrd  was  to  move. 

The  ampbil'r/iik  is  employed  in  the  four  following  verfes,  ^ 
• and  in  the  three  lafl  with  a very  fine  tffeft.  . 

With  wheels  | yet  hovering  o’er  the  ocean  brim 
Hous’d  from  their  dumber  on  J that  fi<e|ry  j couch. 

While  the  | promts cuous  crowd  flood  yet  aloof. 

Throws  his  Keep  flight  [ in  many  j an  aajry  whirl. 

Having  thus  fufficiently  proved  that  the  Englilh  he- 
roic verfe  admits  of  all  the  feet  except  the  tril'tick,  it 
may  be  proper  to  add,  that  from  the  nature  of  our  ac- 
cent we  have  duplicates  of  thefe  feet,  viz.  fuch  as  arc 
formed  by  quantity,  and  fuch  as  are  formed  by  the  mere 
iff iij  of  the  voice  ; an  opulence  peculiar  to  our  tongue, 
and  which  may  he  the  fotircc  of  a bountflefs  variety. 
But  as  feet  formed  of  fyDables  which  have  the  arrtnt 
or  ffux  on  the  confonant  arc  neceflarily  pronounced  in 
lefs  time  than  fimRar  feet  formed  by  quantity,  it  may 
be  objc&cd,  that  the  mcafure  of  a whole  line,  con- 
ttru&ed  in  the  former  manner,  mull  be  Ihorter  than 
that  of  another  line  eonftruclcd  in  the  latter  ; and  that 
the  intermixture  of  verfes  of  fuch  different  mcafure l 
in  the  fame  poem  mu  ft  have  a bad  efTeft  on  the  melody, 
as  being  dtllrufclivc  of  proportion.  This  objc&ion 
would  be  well-founded,  were  not  the  time  of  the  fiiort 
accented  fy  11  ablet  coxnpcnfated  by  a fmall  paufe  at  the 
end  of  each  word  to  which  they  belong,  aa  is  evident 
in  the  following  verfe  : 

Then  nulling  crack'jling  era  firing  thun'der  down. 
This  line  is  formed  of  iambics  by  accent  upon  eonfo- 
snnts,  except  the  laft  fyllable ; and  yet  by  means  of 
thefe  foft  paufes  or  refts,  the  mcafure  of  tiic  whole  is 
equal  to  tliat  of  the  following,  which  confifts  of  pure 
iambics  by  quantity. 

O’er  hcu£s  | of  ru[in  (talk'd  J the  ftatc[ly  hind. 

Movement,  of  fo  much  importance  in  verification, 
regards  the  order  of  fyliablcs  in  a foot,  mcafure  their 
quantity.  The  order  of  fyllables  refpe&s  their  progrefs 
from  fhort  to  long  or  from  long  to  fhort,  as  in  the 
Greek  and  Eat  in  languages;  or  from  ftrong  to  weak 
or  weak  to  ftrong,  ».  e.  from  accented  oc  unaccented 
fyllables,  as  in  our  tongue.  It  has  been  already  ob- 
served, that  an  Englilh  heroic  verfe  may  be  compofcd 
wholly  of  iambics ; and  experience  ihows  that  fuch 
verfes  have  a fine  melody.  But  as  the  ftrefs  of  the 
voice,  in  repeating  verfes  of  pure  iambics,  is  regularly 
on  every  fccond  reliable,  fuch  uniformity  would  difguit 
the  ear  in  any  long  fuccefiion,  and  therefore  fuch  changes 
were  fought  for  as  might  introduce  the  picafure  of  va- 
riety without  prejudice  to  melody  ; or  which  might 
even  contribute  to  its  improvement.  Of  this  nature 
was  the  introduction  of  the  trochee  to  form  the  full 
foot  of  an  hcroic'Vtrrfc,  which  experience  has  fhown  us 
is  fo  far  from  fpoiling  the  melody,  that  in  many  cafes 
it  heightens  it.  This  foot,  however,  cannot  well  be  ad- 
mitted into  any  other  part  of  the  verfe  without  preju- 
dice to  the  melody,  beeaufe  it  interrupts  and  flops  the 
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nfual  movement  by  another  direftly  oppofite.  But  Vc 
though  it  be  excluded  with  regard  to  pure  melody,  it , 1 

may  often  be  admitted  into  any  part  of  the  verfe  with 
advantage  to  exprdfion,  as  is  well  known  to  the  readers 
of  Milton. 

44  The  next  change  admitted  for  the  fake  of  variety, 
without  prejudice  to  melody,  Li  the  inter  mixture  of 
pyrrhic*  and  fpondees ; in  whudi  two  impreflioas  in  the 
one  foot  make  up  for  the  want  of  one  in  the  qther  ; and 
two  long  lyllables  compcnfatc  two  fhort,  fo  as  to  make* 
the  fum  of  the  quantity  of  the  two  feet  equal  to  two 
iambics.  1 hat  this  may  be  done  without  prejudice  to 
the  melody,  take  the  following  in  fiances  : 

On  h?r  | white  breiift  J a fparkling  crofs  fhc  wore.— 

Nor  tk;  | deep  tradt  | of  hell — fay  firft  what  caufe.— 

This  intermixture  may  be  employed  aJ  libitum , in  any 
part  of  the  line  ; and  (ometimes  two  fpoodees  may  be 
placed  together  in  one  part  of  the  verfe,  to  be  com- 
penfated  by  two  pyrrhics  in  another  ; of  which  Mr 
Sheridan  quotes  the  following  lines  as  inftancc  $ ; 

St  > d rul’d  | flood  vafl  J infinfkude  | confined. 

Shi  all  j night  long  J her  amo[rdu*  descant  fung. 

That  the  former  is  a proper  example,  will  not  perhaps 
be  queflioned  ; but  the  third  foot  m the  latter  is  certain- 
ly no  pyrrhic.  As  it  is  marked  lure  and  by  him,  it  it 
a tiibrach  ; but  we  appeal  to  our  Englilh  readers,  if  it 
ought  not  to  have  been  marked  an  amphibrach  by  ac- 
cent, and  if  the  fourth  foot  be  not  an  iambus.  To  us 
the  feet  of  the  line  appear  to  be  as  follow  ; 

She  all  | night  long  |4tir  amorous  dcsr|cant  fung. 

It  is  indeed  a better  example  of  the  proper  ufe  of  the 
amphibrach  than  any  which  he  has  given,  unlefs  perhaps 
the  two  following  lines : 

Up  to  | the  fif|iy  con  cave  tWerfing  high 
Throws  his. } flee  p flight  { In  man  y J an  aijry  whirl. 

That  in  thefe  three  lines  the  introduction  of  the  amphi- 
brach dots  not  hurt  the  melody,  will  he  acknowledged 
by  every  perfon  who  has  an  ear  ; and  thofe  who  have 
not,  are  not  qualified  to  judge.  But  we  appeal  to 
every  man  of  taile,  if  the  two  amphibrachs  fucc ceding 
each  other  in  the  laft  line  do  not  add  much  to  the 
exprelfion  of  the  verfe.  If  this  be  queflioned,  we  have 
only  to  change  the  movement  to  the  common  iambic, 
and  we  lhall  difeover  how  feeble  the  line  will  become. 

Throws  his  | fteep  flight  | iu  manly  ai|ry  whirls. 

This  is  Ample  defeription,  inflead  of  that  magical  power 
of  numbers  which  to  the  imagination  produces  the  ob- 
ject itfclf,  whirling  as  it  were  round  an  axil. 

Having  thus  fhown  that  the  iambus,  fpondee,  pyr- 
rbic,  and  amphibrach,  by  accent,  may  be  ufed  in  our 
mcafure  with  great  latitude ; and  that  the  trochee  may 
at  all  times  begin  the  line,  and  in  fomc  cafes  with  ad- 
vantage to  the  melody;  it  now  remains  only  to  add, 
that  the  da&vl,  having  the  fame  movement,  may  be  in- 
troduced in  the  place  of  the  trochee  ; and  the  anapxft: 
in  the  place  of  the  iambus.  In  proof  of  this,  were  uor 
the  article  fuelling  in  our  hands,  we  could  adduce  many 
iuflances  which  would  (how  what  an  inexhauflible  fund 
of  riches,  and  what  an  immenfe  variety  of  materials,  are 
prepared  for  us,  M to  build  the  lofty  rhime.”  But  we 

kuflea 
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Verfifiea-  haften  to  the  next  thing  to  be  confidcTtd  in  the  art  of 
tl<r'*  . verfi  tying,  which  is  known  by  the  name  of  paufes. 

~ 1 ’ “ Of  the  poetic  paufes  there  are  two  fort  a,  the  ct* 

Jural  and  the  final.  The  cefural  divide*  the  verfe  into 
equal  or  unequal  part*  ; the  final  elofes  it.  In  a verfe 
there  may  be  two  or  more  cefural  paufes,  but  it  is  evi- 
dent that  there  can  be  but  one  final.  As  the  final 
paufe  concerns  tlic  reader  more  than  the  writer  of  vcffc#, 
it  has  been  fcldom  treated  of  by  the  critic*.  Yet  a*  it 
is  this  final  paufe  which  in  many  cafe*  diftinguifhc*  verfe 
from  profe,  it  cannot  be  improper  in  the  prvfent  article 
to  (how  how  it  ought  to  be  made.  Were  it  indeed  a 
law  of  our  veifification,  that  every  line  ihould  termi- 
nate with  a ftop  in  the  fenfe,  the  boundaries  of  the  mea- 
sure would  be  fixed,  and  the  nature  of  the  final  paufe 
could  not  be  miftaken.  But  nothing  ha*  puzzled  the 
bulk  of  reader*,  or  divided  thtir  opinion*,  more  than  the 
manner  in  which  thofe  verfe*  ought  to  be  rtcited,  where 
the  fenfe  does  not  clofc  with  the  line ; and  whofe  laft 
, words  have  a neceflary  connexion  with  thofe  that  be- 
gin the  fubfequent  verfe.  “ Some  (Cay*  Mr  Sheridan) 
who  fee  the  neceflity  of  pointing  out  the  metre,  pro- 
nounce the  bll  word  of  each  line  in  fuch  a note  as  ufu- 
ally  accompanies  a comma,  in  marking  the  fmallcft  mem- 
ber of  a fentence.  Now  this  is  certainly  improper,  be- 
caufe  it  makes  that  appear  to  be  a complete  member 
of  a fcntcncc  which  is  an  incomplete  one  ; and  by  dis- 
joining the  (cafe  a*  well  a*  the  words,  often  confound* 
the  meaning.  Other*  again,  but  thefe  fewer  in  num- 
ber, and  of  the  more  abfurd  kind)  drop  their  voice  at 
the  end  of  every  line,  in  the  fame  note  which  they  ufc 
in  marking  a full  ftop  ; to  the  utter  annihilation  of  the 
fenfe.  Some  reader*  (continue*  our  author)  of  a more 
uithufiaftic  kind,  elevate  their  voice*  at  the  end  of  all 
verfe*  to  a higher  note  than  is  ever  ufed  in  the  Hops 
which  divide  the  meaning.  But  fuch  a continued  re- 
petition of  tlic  fame  high  note  become*  difguiling  by 
it*  monotony,  and  gives  an  air  of  chanting  to  fuch  re- 
citation. To  avoid  thefe  fcveral  fault*,  the  bulk  of 
readers  have  chofen  what  they  think  a fafer  courfe, 
which  is  that  of  running  the  lines  one  into  another  with- 
, out  the  lead  paufe,  where  they  find  none  in  the  fenfe  j 

but  by  this  mode  of  recitation  they  reduce  poetry  to 
fomething  worfc  than  profe,  to  verfe  run  mad. 

But  it  may  be  alkcd,  if  this  final  paufe  mull  be  mark- 
cd  neither  by  an  elevation  nor  by  a depreflion  of  the 
voice,  how  is  it  to  be  marked  at  all  ? To  which  Mr 
. Sheridan  replies,  by  making  no  change  whatever  in  the 

voice  before  it.  This  will  fufliciently  diftinguilh  it 
from  tlic  other  paufes,  the  comma,  fcmicolon,  Sc.  bc- 
caufc  fome  change  of  note,  by  raffing  or  drprtfling  the 
voice,  always  precede*  them,  whiltt  the  voice  is  here 
only  fufpended.  t 

Now  tliis  paufe  of  fufpcnfion  is  the  rery  thing  want, 
ing  to  prrfcrve  the  melody  at  all  times,  without  inter- 
fering with  the  fenfe.  For  it  pcrfcftly  marks  the  bound 
of  the  metre  : and  being  made  only  by  a fufpenfion,  not 
by  a change  of  note  in  lire  voice,  it  never  can  affcdl  the 
fenfe  •,  beeaufe  the  fentential  (lops,  or  thofe  which  affcdl 
tlic  fenfe,  being  all  made  with  a change  of  note,  where 
there  i*  no  fuch  change,  the  fenfe  cannot  be  afTi&rd. 
Nor  is  this  the  only  advantage  gained  to  numbers  by 
this  (lop  of  fufpcnfion.  It  alfo  prevents  the  monotony 
at  the  end  of  lines ; which,  however  plcafuig  to  a rude, 
it  (tfgulling  to  a delicate,  car.  For  as  this  flop  has 
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no  peculiar  note  of  it*  ovrt*,  but  always  take*  that  which  Vrfb. 
belong#  to  the  preceding  word,  it  change*  continually  "ffc  t 
with  the  matter,  and  i*  as  various  as  the  fenfe.  J"^""IL| 

Having  fa  id  all  that  id  neceflary  with  regard  to  the 
final,  we  proceed  now  to  confide r the  cefural,  paufe.  To 
thefe  two  paufes  it  will  be  proper  to  give  the  denomi- 
nation of  mufiealt  to  diftinguilh  them  from  the  comma, 
fcmicolon,  colon,  and  full  flop,  which  may  be  called  ft*, 
tmtial  paufes ; the  office  of  the  former  being  to  mark 
the  melody,  a*  that  of  the  latter  is  to  point  out  the 
fenfe.  The  cefural,  like  the  final  paufe,  fomrtimes 
coincides  with  the  fentential ; and  fometiihe*  take*  place 
where  there  is  no  ftop  in  the  fenfe.  In  this  laft  cafe, 
it  is  exactly  of  the  fame  naturu,  and  governed  by  the 
faube  laws  with  the  paufe  of  fufpenfion,  which  we  hate 
juft  ddcribed. 

The  ccfurc,  though  not  cflential,  is  however  a great 
ornament  to  verfe,  as  it  improve*  and  diversifies  the 
melody,  by  a judiciou*  management  in  varying  it*  fitu- 
ation  ; but  it  difeharge*  a ftdl  more  important  office  thaa 
this.  Were  there  no  cefure,  verfe  could  afpir#  to  no 
higher  ornament  than  that  of  Ample  melody  ; but  by 
means  of  this  paufe  theie  i*  a new  fourcc  of  delight 
opened  in  poetic  numbers,  correfpondent  in  fome  tort 
to  harmony  in  mufic.  This  takes  its  rife  from  that  a& 
of  the  mind  which  compares  the  relative  proportion* 
that  the  member*  of  a verfe  thu9  divided  bear  to  each 
other,  a*  well  as  to  thofe  in  the  adjoining  lines.  Id  or- 
der to  fee  this  matter  in  a clear  light,  let  us  examine 
what  dfc&  the  ccfure  produce*  in  Angle  lines,  and 
afterward*  in  comparing  contiguous  line*  with  each 
other. 

With  regard  to  the  place  of  the  ccfure,  Mr  Pope 
and  other*  have  cxprcfsly  declared,  that  no  fine  appeared 
mufical  to  their  car*,  where  live  cefure  was  not  after 
the  fourth,  fifth,  or  fixth  fyllahle  of  the  verfe.  Some 
have  enlarged  it*  empire  to  the  third  and  feventh  fyh 
lablc* ; whilft  others  have  aflerted  that  it  may  be  admit- 
ted into  any  part  of  the  line. 

“ There  need*  but  a little  diftinguifhing  (fay*  Mr 
Sheridan)  to  reconcile  thefe  different  opinion*.  If  me- 
lody alone  is  to  be  confidcrcd,  Mr  Pope  is  in  the  right 
when  he  fixe*  it*  feat  in  or  as  near  as  may  be  to  the 
middle  of  the  verfe.  To  form  lines  of  the  firft  melody, 
the  ccfurc  muft  either  be  at  the  end  of  the  fecond  or 
of  the  third  foot,  or  in  the  middle  of  the  thhd  between 
the  two.  Of  this  movement  take  the  following  ex- 
amples : 

i.  Of  the  ccfure  at  the  end  of  the  fecond  foot. 

Our  plenteous  ftrfams  !)  a various  race  fupply  ; 

The  bright-cy’d  perch  J|  with  fins  of  Tyrian  dyej 

The  filvcr  eel  J|  in  Ihining  volumes  roll’d  ; 

The  yellow  carp'  ||  in  fcaics  bedrop’d  with  gold. 

X.  At  the  end  of  the  third  foot. 

With  tender  billet-doux  \]  he  light*  the  pyre. 

And  breathes  three  amorous  *igh*  ||  to  ratfe  the  fire. 

3.  Between  the  two,  dividing  the  third  foot. 

The  fields  arc  rivilhM  |j  from  the  induftriou*  fwains. 

From  men  their  cities,  []  and  from  gods  their  fanes. 

Thefe  fine*  are  certainly  all  of  a fine  melody,  yet  they 
arc  not  quite  upon  an  equality  in  that  rcfpeA.  Thou 
which  have  the  ccfure  in  the  middle  are  of  the  firft  or- 
der j 
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VcrfiAca-  der  j thofe  which  haw  it  at  the  end  of  the  fccond  foot 
t tlon‘  arc  next ; and  thofe  which  have  the  paufc  at  the  end  of 

' ’ the  third  foot  the  lad.  Tlie  reafon  of  this  preference 

it  may  not  perhaps  be  difficult  to  aflign. 

In  the  pleafure  anting  from  comparing  die  propor- 
tion which  the  parts  of  a whole  bear  to  each  otlier,  the 
jnorc  eafily  and  dittineUy  the  mind  perceives  that  pro- 
portion. the  greater  is  the  pleafure.  Now  there  is  no- 
thing which  the  mind  more  inilantaneoufly  and  dearly 
- difeems,  than  the  divifion  of  a whole  into  two  equal 

parts,  which  alone  would  give  a fuperiority  to  lines  of 
the  firil  order  over  thofe  ot  the  other  two.  But  this  is 
not  the  only  chum  to  fuperiority  which  fuch  lines  pof- 
fefs.  The  ceftire  being  in  them  always  on  an  unaccent- 
ed, and  the  final  pauie  on  an  accented,  fy liable,  they 
have  a mixture  of  variety  and  equality  of  which  neither 
of  the  other  orders  can  boad,  as  in  thefe  orders  the 
cefural  and  final  patifc*  are  both  on  accented  fyliablca. 

In  the  divilion  of  the  other  two  fpecics,  if  wc  refpeft 
quantity  only,  the  proportion  is  e&adly  the  fame,  the 
one  being  as  two  to  three,  and  the  other  as  three  to 
two  ; but  it  is  the  order  or  movement  which  here  makes 
the  difference.  In  lines  where  the  cefurc  bounds  the 
fccond  foot,  the  1 mailer  portion  of  the  verfe  is  liift  in 
order,  the  greater  la(l  ; ami  this  order  is  reverted  in 
lines  which  have  the  ccfure  at  the  end  of  the  third  foot. 
Now,  as  the  latter  part  of  the  verfe  leaves  the  ftmugeft 
and  mod  tailing  imprcilion  on  the  ear,  where  the  tar. 
gtr  portion  belongs  to  the  latter  part  of  the  line,  the 
tmprefiion  mull  in  propoition  he  greater  ; the  effed  in 
found  being  the  fame  as  that  produced  by  a climax  iu 
fenfe,  where  one  part  rifes  above  another. 

Having  flwwn  in  what  manner  the  ccfure  improves 
and  di vet  lilies  tlie  melody  of  verfe,  wc  fhall  now  treat 
of  its  more  important  office,  by  which  it  is  the  chief 
fourcc  of  harmony  in  numbers.  But,  lrrft»  it  will  be 
nccefliuy  to  explain  what  we  mean  by  the  term  harmo- 
ny, as  applied  to  verfe. 

Melody  in  mufic  regards  only  the  effects  produced 
by  fucccffivc  founds ; and  harmony,  firstly  /peaking, 
the  effects  produced  by  different  co-exiftmg  founds, 
which  are  fuund  to  be  in  concord.  Harmony,  there- 
fore, in  this  fenfe  of  the  word,  can  never  be  applied  to 
poetic  numbers,  of  which  there  can  be  only  one  reciter, 
and  confcquently  tlie  founds  can  only  be  in  fueceffion. 
When  therefore  we  fpeak  of  the  harmony  of  verfe,  we 
mean  nothing  more  than  an  cfFid  produced  by  an  action 
of  the  mind  in  comparing  the  different  members  of  verfe 
already  conit  ru&cd  according  to  the  laws  of  melody 
with  each  other,  and  perceiving  a due  and  beautiful  pro- 
portion between  them. 

The  tirfl  and  lowed  perception  of  this  kind  of  har- 
mony arifes  from  comparing  two  members  of  the  fame 
line  with  each  other,  divided  in  the  manner  to  be  feen 
in  the  three  inilanccs  already  given  ; bccaufe  the  beauty 
of  proportion  in  the  members,  according  to  each  of 
thefe  divisions,  is  founded  in  nature.  But  there  is  a 
perception  of  harmony  in  verfificaticn,  which  arifes 
from  the  comparifan  of  tw'o  lines  and  obferving  the 
fclative  proportion  of  their  members;  whether  they 
correfpond  cxa&ly  to  each  otlier  by  fimilar  divisions, 
as  in  the  couplets  already  quoted ; or  whether  they  are 
' diver  lifted  by  ccfures  in  different  places.  As 

Sec  the  bold  youth  {J  drain  up  the  threatening  deep, 

<Ruih  thro*  the  thickets  g down  the  valleys  fwetp. 
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Where  we  find  the  ccfure  at  the  end  nfthe  fccond  foot  Verjifi' 
of  the  fird  line,  and  in  the  middle  of  the  third  foot  of  ,f>  ‘ 
the  Kaii. 

Hang  o’er  their  couriers  heads  (|  with  eager  fpeed, 

And  earth  rolls  back  ft  beneath  the  flying  Heed* 

Here  the  ccfure  is  at  the  end  of  the  third  foot  in  the 
former,  and  6f  the  fccond  in  the  latter  line.  — —The 
perception  of  this  fpecics  of  harmony  itf  far  foperior  to 
the  former ; became,  to  the  pleafure  of  comparing  the 
members  of  the  fame  line  with  each  other,  there  is  fu- 
pt ratified  that  of  comparing  the  different  members  of 
the  different  lines  with  each  other ; and  the  harmony  is 
enriched  by  having  four  members  of  companion  in- 
ftcad  of  two.  The  pleafure  is  dill  incrcafcd  in  compx* 
ring  a greater  number  of  lines,  and  obferving  the  rela- 
tive proportion  of  the  couplets  to  each  other  in  point  of 
fiaifarity  and divcrJity.  As  thus. 

Thy  forcfls,  Windfor,  ||  and  thy  green  retreats. 

At  once  the  monarch's  ||  and  the  mufe’s  feats. 

Invite  my -lays.  ||  Be  prefent  fylvan  maids,  + 

Unlock  your  fprings  ||  and  open  all  your  (hades. 

Here  wc  find  that  the  ccfure  is  in  the  middle  of  the 
verfe  in  each  line  of  the  firft  couplet,  and  at  the  end  of 
the  fccond  foot  in  each  line  of  the  lad  ; which  gives  a 
firm  tar  it  v in  each  couplet  diftin&ly  confidcred,  and  a 
diverfity  when  the  one  i«  compared  with  tlie  other,  that 
has  a very  pleaJing  effccl.  Nor  is  the  pleafure  lefs  where 
we  find  a diverfity  in  the  lines  of  each  couplet,  and  a 
fimilarity  iu  comparing  the  couplets  themfclvcs.  As  ia 
thefe. 

Not  half  fo  fwift  |]  the.  trembling  doves  can  fly. 

When  the  fierce  eagle  1|  cleaves  the  liquid  llcy  ; 

Not  half  fo  fwiftly  j|  tlie  fierce  eagle  moves, 

When  thro’  the  clouds  J lie  drives  the  trembling  doves. 

There  is  another  mode  of  dividing  lines  well  fuited  to 
the  nature  of  the  couplet,  by  introducing  lemipaufcv 
which  with  the  ccfure  divide  the  line  into  four  por- 
tions. By  a femipaufe,  wc  mean  a finall  red  of  the 
voice,  during  a portion  of  time  equal  to  half  of  that  ta- 
ken up  by  the  ccfure  ; as  will  be  perceived  in  the  follow- 
ing fine  couplet : 

Warms  | in  the  fon  Q refirflies  | in  the  breeze. 

Glows  J in  the  ilars  |J  and  blofloms  | in  the  trees. 

That  the  harmony,  and  of  courfe  the  pleafure,  re- 
fulting  from  poetic  numbers,  is  incrcafcd  as  well  by 
the  femipaufe  as  by  tile  cefurc,  is  obvious  to  every  car  > 
bccaufe  lilies  fo  conflrudcd  furniih  a greater  number  of 
members  for  companion  : but  it  is  of  more  importance 
to  obferve,  that  by  means  of  die  femipaufe*,  lines  which, 
fcparately  confidcred,  arc  not  of  the  fined  harmony, 
may  yet  produce  it  when  oppofed  to  each  other,  and 
compared  in  the  couplet.  Of  the  truth  of  this  obfer- 
vatkm,  the  following  couplet,  cfpecially  ss  it  fuccecds 
that  immediately  quoted,  is  a linking  proof: 

Lives  ( thro’  all  Kfe  |f  extends  | thro'  all  extent. 

Spreads  | undivided  |j  operates  | unfpent. 

What  we  have  advanced  upon  this  fpecics  of  verfe* 
will  contribute  to  folvc  a poetical  problem  thrown  out 
by  Dry  den  as  a crux  to  his  brethren : it  was  to  ac- 
count for  the  peculiar  beauty  of  that  celebrated  couplet 
in  Sir  John  Denham’s  Coc/~r’j  JftU,  where  he  thus  dc- 
feribes  the  Thames ; 
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flftiha-  Tho’  deep  | yet  clear]!  tho*  gentle  J yet  not  dull. 

^ *‘°n'  , Strong  ( without  rage  |[  without  overflowing  ) full. 

¥ Tlii*  description  has  great  merit  independent  of  the 

harmony  of  the  numbers;  but  the  chief  beauty  of  the 
'Verification  lies  in  the  happy  difpofition  of  the  paufes 
ntid  icmipaufcs,  fo  as  to  make  a fine  harmony  in  each 
line  when  its  portions  ate  compared,  arul  L-the  couplet 
when  one  line  is-compnred  with  the  other. 

Having  how  faid  all  tluit  is  neccflary  upon  paufeo 
and  femipaufes,  we  have  done  the  utmofl  jufttce  to  our 
fubied  which  the  limits’  affigned  us  will  permit.  Fret 
and  fuufii  are  the  conftitucut  part-?  of  «etfe ; and  the 
proper  adjtiftmcr.t  of  them  depends  upon  the  poet's 
knowledge  of  maulers , aertnt,  quantit\t  and  m>vrmrp 
all  of  which  we  have  endeavoured  briefly  to  explain.  Tn 
conformity  to  the  practice  of  feme  critics,  we  might 
have  treated  fcparatily  cf  rliinic  and  of  blank  verfe ; 
but  as  the  cfleutijli  of  all  heroic  verbs  are  the  fame. 


T R Y;  Part  HI, 

fuch  a divilion  of  our  fubje&  would  have  thrown  no  Vfrfio. 
light  upon  the  art  of  KngUlh  verification.  It  may  be  ^ 
juft  worth  while  to  obferve,  that  the  paufe  at  the  end 
of  a couplet  ought  to  coincide,  if  pjflible,  with  a flight 
paufe  in  the  fenfe,  and  that  there  is  no  neceflity  for  this 
coincidence  of  paufes  at  the  end  of  any  particular  blank 
verfe.  We  might  likewife  compare  our  heroic  line  with 
the  ancient  hexameter,  and  endeavour  to  appretiate  their 
refpr&ivc  inems  ; but  there  is  not  a reader  capable  of 
attending  to  fuch  a companion  who  will  not  judge  foe 
hunfclft  and  it  may  perhaps  be  queftioned,  whether 
there  be  two  who  will  form  precilely  the  fame  judgment. 

Mr  Sheridan,  and  all  the  mere  Englifh  critics,  give  a 
high  degree  of  preference  to  our  heroic,  on  account  of 
the  vail  variety  of  feet  which  it  admits;  whihl  the 
readers  of  Greek  and  Latin  pfietry  prefer  the  hixamr- 
ter,  on  account  of  its  more  uiuiicai  notes  and  maje.Uc 
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Tojtge  POGGE,  the  CATAFHRACTVS  cottus,  in  ich- 
11  thyology.  See  Cottus,  n*  2. 

POGGIUS  Bxacciolinus,  a man  of  great  pa-fs 
v and  learning,  who  contributed  much  to  the  revival  of 
knowledge  in  Europe,  was  born  at  Tcrnmuova,  in  the 
territories  of  Florence,  in  t **5o.  His  Cril  public  em- 
ployment was  tliat  of  writer  of  the  apolhdic  letters, 
which  he  held  to  years,  and  was  then  made  apoftolic 
fccrctary,  in  which  capacity  he  officiated  40  years,  un- 
der fevtn  popes.  In  1453,  when  he  was  72  years  of 
age,  he  accepted  the  employment  of  feerttary  to  the  re- 
public of  Florence,  to  which  place  he  removed,  and  died 
in  1459.  He  vifited  fevend  countries,  and  ft  arched 
• man*  monaficrics,  to  recover  ancient  authors,  numbers 
of  which  he  brought  to  light : his  own  works  con  lid  of 
moral  pieces,  orations,  letters,  and  A Hiftury  of  Flo- 
rence from  135c  to  1455,  which  is  the  moil  confidcr- 
able  of  rlurm. 

POGO,  is  * name  by  which  the  inhabitants  of  the 
Philippine  iflanda  diftinguilh  their  quail,  which,  though 
{mailer  than  ours,  is  in  every  other  refpeft  very'  like  it. 

POICTIERS,  an  ancient,  large,  and  coil  filler  able 
town  of  France,  capital  of  Poi&ou.  It  was  a biftiop’s 
fee,  and  contained  four  abbeys,  a mint,  an  unrverfity  fa- 
mous for  law,  22  pardhes,  9 convents  for  men,  and  12 
nunneries.  There  arc  here  fcvcral  Roman  antiquities, 
and  particularly  an  amphitheatre,  but  partly  demoliflied, 
anil  hid  by  the  houfes.  Thor  is  alfo  a triumphal  arch, 
which  ferves  as  a gate  to  the  great  flreot.  It  is  not 
peopled  in  proportion  to  its  extent.  Near  this  place 
Edward  the  Black  Prince  gained  a decilive  victory  over 
the  French,  taking  King  John  and  his  foil  Philip  pri- 
foners,  in  1356,  whom  he  afterward*  brought  over  into 
England.  See  France,  n°  71,  &c. — It  is  fcated  on  a 
hill  on  the  river  Clam,  5 2 miles  fouth-wefl:  of  Tours, 
and  1 20  north  by  call  of  Bourdcaux.  E.  Long.  o.  2$. 
N.  Lat.46.  35.  1 

POICTOU,  a provinceJof  France,  bounded  on  the 
north  by  Bretagne,  Anjou,  and  part  of  founine : on 
theeafl  by  Tourainc,  Beny,  and  Manehe;  on  the  fouth 
by  Angoumo’iM  Saintongc,  and  the  territory  of  A unis; 
and  on  the  weft  by  the  fca  of  Gafcony.  It  is  divided 
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into  the  Upper  and  Lower;  and  is  fertile  in  00m  and  P-*3°r« 
wine,  and  feeds  a great  number  of  cattle,  particularly 
mules.  It  w as  in  pofleflion  of  the  kings  of  Eng- 
livid  for  a coofideruble  time,  till  it  was  lofl  by  the  un- 
fortunate Hcury  VI.  Poiriers  is  the  capital  town. 

CJic  of  Fow  tot’*  See  Medicine,  n°  303. 
POINCIANA,  Bailiadoks  flower-fence:  A 
genus  of  the  monogynia  order,  belonging  to  the  decaa* 
dri.\  ckfs  of  plants ; and  in  the  natural  method  ranking 
under  the  33d  older,  I^omer.taccr.  The  calyx  is  pen- 
t aphyllous  ; the  petals  five,  die  upprrmoft  larger  than 
tile  reft  \ the  llamiua  long,  and  all  fertile;  the  feed *vrf- 
fcl  a leguineu.  There  is  only  one  fpecics,  Tty-  the  pub 
cherrima,  a native  of  both  Indies.  It  rifes  with  a flraight 
flalk  lo  or  12  feel  high,  which  is  covered  with  a grey 
bark,  and  is  fometimes  as  thick  as  the  fmall  of  a man’s 
leg,  dividing  into  fcvcral  fpreading  branches  at  the  top, 
which  arc  armsd  at  cadi  joint  with  two  fhort,  crooked, 
flrong  fpinev,  and  garnifhed  with  decompound  winged 
leaves,  each  leaf  confiding  of  fix  or  eight  pair  of  iimple 
winged  leaves.  They  are  of  a light  green  colour,  and 
when  biuifed  emit  a Jlroog  odour.  The  branches  arc 
terminated  by  ltx»fc  fpikes  of  flowers,  which  are  fome- 
tixncs  formed  into  a kind  of  pyramid,  and  at  others  dib 
pufed  more  in  the  form  of  an  umbel.  The  footiialk 
of  each  flower  is  near  three  inches  long  ; the  flower  is 
compofed  of  live  petals,  which  are  roundilh  at  the  top, 
but  arc  contracted  to  narrow  tails  at  the  bafe.  They 
fpread  open,  and  arc  beautifully  variegated  with  a deep 
red  or  orange  colour,  yellow,  ami  dime  fpots  of  green  ; 
and  emit  A \ery  agreeable  odour.  After  the  flower  is 
pad,  the  germen  becomes  a broad  flat  pod  three  inches 
loug,  divided  into  three  or  four  cells  by  tranfverfc  par- 
tit'ous,  each  including  one  fhtttilh  irregular  feed.  The 
talunt  is  propagated  by  feeds ; but,  being  tender,  is  to 
be  conllaatly  kept  in  tin:  bark-llove.  It  is  verv  im- 
patient of  moilture  iu  winter ; and  if  the  Icail  damp 
lcizes  its  top,  it  either  kills  the  plant  or  dcllroys  its 
head.  With  proper  management  it  will  grow  taller 
here  than  in  the  place*  where  it  is  native  ; but  its  ftems 
will  not  be  thicker  than  a man’s  finger.  In  Barbadoe* 
it  is  planted  iu  hedges  to  divide  the  lands,  whence  it  has 
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fW  name  of Jtonver.fmee.  In  the  Weft  India,  its  leaves 
—y—  jj-c  made  uk:  of  as  a parge  mftcad  of  fenna ; and  in  Ja- 
maica it  it  called  fena. 

POINT,  a term  ufed  in  various  art*. 

Point,  in  grammar,  a chara&er  ufed  to  mark  the  di- 
vifions  of  difeourfe  (See  Comma,  Colon,  See.)  A 
point  proper  is  what  we  othervrife  call  a full  Jhp  or  pe- 
riod. Sec  Punctuation. 

Point,  in  geometry,  according  to  Euclid,  is  that 
which  hath  neither  parts  nor  magnitude. 

Point,  in  mtfie,  a mark  or  note  anciently  ufed  to 
diftinguilh  the  tones  or  founds : hence  we  (till  call  it 
Unfit  counter. point,  when  a note  of  the  low*r  part  ao- 
fwers  exactly  to  that  of  an  upper  ; and  figurative  counter- 
point, when  any  note  is  fyncopatcd,  and  one  of  the  parts 
makes  fevcral  notes  or  inflexions  of  the  voice,  while  the 
other  holds  on  one. 

Wc  ft  ill  ute  a point,  to  raife  the  value  of  a note,  and 
prolong  its  time  by  one  half,  e.  g.  a point  added  to  a 
iemibreve  inftcad  of  two  minims,  make  it  equal  to  three  ; 
and  fo  of  the  other  notes.  See  the  article  Tine. 

PotNT,  in  aftronomy,  a term  applied  to  certain  joints 
or  places  marked  in  the  heavens,  and  diftinguifoed  by 
proper  epithets. 

The  four  grand  points  or  divisions  of  the  horizon, 
via.  the  call,  weft,  north,  and  fouth,  ire  called  the  car - 
dm a!  points. 

The  zenith  and  nadir  arc  the  vertical  points  ; the 
points  where'uuahe  orbits  of  the  planets  cut  the  plane 
of  the  ecKptic  are  called  the  main  ; the  points  wherein 
the  equator  and  ecliptic  interlect  are  called  the  equinoc- 
tial pkntt : particularly,  that  whence  the  fun  afernds  to- 
wards the  north  pole,  is  called  the  vernal  point  ( and  that 
by  which  he  dr  fo  ends  to  the  (both  pole,  the  autumnal 
point.  The  points  of  the  ecliptic,  where  the  flm’s  afeertt 
shove  the  equator,  and  defeent  below  it,  terminate,  are 
called  the  fcijluia/ points  particularly  the  former  of  them, 
the  ejtr end  or  fummer-point ; the  latter,  the  brumal  cr 
+oinCer-fomt. 

Point  is  alfo  ufed  for  a cape  or  headland  jotting  out 
into  the  fea  : thus  feamet>  fay,  two  points  of  land  are  in 
one  another,  when  they  are  fo  in  a right  line  againft 
each  other,  as  that  the  innermoft  is  hindered  from  being 
fcen  by  the  outernioft. 

Point,  in  perfpcfbw,  is  ufed  for  various  poles  or 
places,  with  regard  to  the  perfpettive  plane.  Sec  Per- 

• PICTrVE. 

Point  is  alfo  ah  iron  or  ftecl  inftrument,  ufed  with 
fome  variety  in  fevcral  arts.  Engravers,  etchers,  cut- 
ters in  wood,  &c.  ufe  points  to  trace  their  defigns  on 
the  copper,  wood,  ftooe,  fitc.  See  the  articles  Engra- 
ving, Sue. 

Point,  in  the  miMifa&orics,  is  a general  term,  ufed 
for  all  kinds  of  laces  wrought  with  the  needle;  fuch  are 
-the  point  lc  Venice,  point  de  France,  point  de  Genoa, 
-6c c.  which,  are  diftingti idled  by  the  particular  economy 
and  arrangement  of  their  points.-— Point  is  fometimes 
ufed  for  lace  woven  with  bobbins ; as  Engiifh  point, 
point  de  Malints,  point  d1  Havre,  &C, 

Point,  in  poetry,  denotes  a liwdy  brhk  turn  or  con- 
-ceit,  ufually  found  or  cxpefled  at  the  dole  of  an  epigram. 
See  Poetry,  n-°  1691 

Poitir-Blanh  in  gunnery,  denotes  the  foot  of  a gun 
levelled  horizontally,  without  either  mounting  or  link* 
ing  the  muzzle  of  the  piece.— Ju  Ihooting  point-blank, 
Vol.  XV.  Part  I. 
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the  foot  or  bullet  U fuppofed  to  go  diredly  forward  in 
a ft  might  line  to  the  mark;  and  not  to  move  in  a curve, 
as  bombs  and  highly  elevated  random-foots  do. — When 
a piece  ft  antis  upon  a level  plane,  and  is  laid  level,  the 
diftance  between  the  piece  and  the  point  where  the 
(hot  touches  the  ground  iirft,  is  called  the  point-blank 
range  of  that  piece  ; but  as  the  fame  piece  ranges  more 
or  lefsr  according  lo  a greater  or  lefs  charge,  the  point- 
blank  range  is  taken  from  that  of  a piece  loaded  with 
fuch  a charge  03  is  ufed  Commonly  in  action.  It  is 
therefore  neceffaty  that  thefe  ranges  of  all  pieces  foould 
be  known,  ft  nee  the  gunner  judges  from  thence  what 
elevation  he  is  to  give  to  his  pieces  when  he  is  either 
farther  from  or  nearer  to  the  object  to  be  tired  at  ; and 
this  he  can  do  pretty  nearly  by  light,  after  con  fide  ruble 
practice. 

POINTING,  in  grammar,  the  art  of  dividing  a dif- 
eourfe, by  points,  into  periods  and  members  of  periods, 
in  order  to  (how  the  proper  paufos  to  be  made  in  read- 
ing, and  to  facilitate  the  pronunciation  and  undemand- 
ing thereof.  See  the  article  Punctuation. 

POINTS,  in  heraldry,  are  the  fcveTal  different  parti 
of  an  cfcutcheon,  denoting  the  local  positions  of  any  fi- 
gure. See  Heraldry,  p.  441.  col.  2. 

Points,  in  eleCbicity,  are  thofe  acute  termination* 
of  bodies  which  facilitate  the  paftmpe  of  the  electrical 
fluid  from  or  to  fuch  bodiss.  See  Electricity. 

Points,  or  Vvi vel  Point:,  in  the  Hebrew  language. 
See  Philology,  SeCt*  1.  n*  31,  fire. 

POISON,  is  any  fubftancc  which  proves  deftru&ivc 
to  the  life  of  animals  in  a (mall  quantity,  either  taken 
by  the  mouth,  mixed  with  the  blood,  or  applied  to  the 
nerves.  See  Mbdicine,  nu  261,  269,  303,  322,  408, 
dec.  fire. 

Of  poifons  there  are  many  different  kinds,  which  an; 
exceedingly  various  in  their  operations.  The  mineral 
poifons,  as  arfcnic  ami  corrofive  mercury,  feem  to  at- 
tack the  folid  parts  of  the  ftomach,  and  to  produce 
death  by  < reding  its  fnbftar.ee : the  antimonials  fccm 
rather  to  attack  the  nerves,  and  to  kill  by  throwing  the 
whole  fyftcm  into  comulftous  ; and  in  this  manner  alfo 
moil  of  the  vegetable  poifons  feem  to  operate.  All  of 
thefe,  however,  feem  to  he  inferior  in  ftrength  to  the 
poifons  of  feme  of  tile  more  deadly  kinds  of  ferpent s, 
whieh  operate  fo  fuddcnly  that  the  animal  hit  by  them 
will  be  dead  before  another  that  had  fwallowed  arfeoic 
would  be  affc&cch 

Much  has  been  written  concerning  a potior,  made  ufc 
of  by  the  African  negroes,  by  the  Americans,  and  by 
the  Eall  Indians.  To  this  very  ft  range  effects  have 
been  afciibcd.  It  has  been  faid  that  by  this  poifuti  a 
man  might  he  killed  at  any  certain  time  ; a*,  for  iu- 
llancc,  aft ci'  the  interval  of  a day,  a week,  a mouth,  a 
year,  or  even  fevcral  year*.  Thefe  wonderful  effects, 
however,  do  not  forth  worthy  of  cicdit  ; as  the  Abbe 
Fontana  has  given  a particular  account  of  an  American 
poifou  called  In onut,  which  ill  all  probability  is  the  lame 
with  that  ufed  in  Africa  and  the  Eaft:  Indie* ; and  from 
his  account  it  is  extremely  improbable  that  any  fuch 
cffetU  Could  be  produced  with  ceitaintv. 

With  this  poifou  the  Abbfi  won  furnifoed  by  Dr  He- 
berden.  It  was  doled  and  foaled  up  in  an  earthen  pot 
inciofod  in  a tin-cafe.  Within  the  tin-cafc  was  a note 
-containing  the  following  words : “ Indian  poifon, 
brought  from  the  banks  of  the  river  of  the  Amazons 
LI  by 


Digitized  by  Google 


-JU 


T O I 

by  Don  Pedro  Maldonado.  It  is  one  of  the  forts  men- 
tioned in  the  Philofophical  Tranfa&ions,  Vol.  XLVII. 
N*  • In  the  volume  of  the  Philofophical  Travfac- 
tiong  here  quoted,  mention  is  made  of  two  poifon*  little 
different  in  their  a&ivity ; the  one  called  the  poifon  of 
and  the  other  of  Ticunat . The  poifcm  in  the 
earthen  vcffcl  ufed  by  the  Abbe  Fontana  was  that  of 
the  ticunas ; he  was  alfo  fumilhed  with  a number  of 
American  arrows  dipped  in  poifon,  but  whether  that  of 
the  lamas  or  ticunas  he  could  not  tell. 

Our  author  begins  his  account  of  the  nature  of  this 
poifon  with  detecting  fume  of  the  miftaket  which  had 
been  propagated  concerning  it. — It  had  been  afferted, 
that  the  Ticunas  poifon  proves  noxious  by  the  mere  tf- 
fluvia,  bnt  much  more  by  the  ftcam  which  exhales  from 
it  in  boiling  or  burning  : that,  among  the  Indians,  it 
is  prepared  only  by  women  condemned  to  die  ; and 
that  the  mark  of  its  being  fufficiently  prepared  is  when 
the  attendant  is  killed  by  its  ftcam.  All  thefe  affer- 
tiong  arc  by  the  Abbe  refuted  in  the  cleared  manner. 
He  expofed  a young  pigeon  to  the  fmcll  of  the  poifon 
when  the  veffel  was  opened,  to  the  ftcam  of  it  when 
boiling,  and  to  the  vapour  of  it  when  burning  to  the 
tides  of  the  vcffcl,  without  the  animal’s  being -the  leaft 
injured  ; on  which,  concluding  that  the  vapours  of  this 
poifon  were  not  to  be  dreaded,  he  expofed  himfclf  to 
them  without  any  fear. 

This  poifon  diffolves  very  readily  even  in  cold  water, 
and  likewife  in  the  vegetable  and  mineral  acids.  With 
oil  of  vitriol  4 becomes  as  black  as  ink,  but  not  with 
the  reft  of  the  acids.  In  oil  of  vitriol  it  alfo  diffolves 
more  flowly  than  in  any  of  the  reft.  It  does  not  ef- 
fervefee  with  acids  or  alkalis  ; neither  does  it  alter  milk, 
nor  tinge  it,  except  with  the  natural  colour  of  the 
poifon ; nor  docs  it  tinge  the  vegetable  juices  either 
red  or  green.  When  examined  by  the  microfcope, 
there  is  no  appearance  of  regularity  or  cryitallization  j 
but  it  for  the  moll  part  appears  made  up  of  very  finall, 
irregular,  roundilh  bodies,  like  vegetable  juices.  It 
dries  without  making  any  noife,  and  has  an  extremely 
bitter  tafte  when  put  upon  the  tongue. 

The  ticunas  poifon  is  harmlcfs  when  put  into  the 
eyes ; nor  is  it  fatal  when  taken  by  the  mouth,  unlcfs 
the  quantity  is  confidcrablc.  Six  grains  of  the  folid 
poifon,  diffolved  in  water,  killed  a young  pigeon  which 
drank  it  in  left  than  20  minutes.  Five  grains  killed  a 
fmall  Guinea-pig  in  25  minutes.  Eight  grains  killed,  a 
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rabbit  in  an  hour  and  eight  minutes,  ice.  In  thoft  Pn&i. 
experiments  it  was  obferved  that  much  lefs  poifon  was'— y— 
required  to  kill  an  animal  whole  ftomach  was  empfy 
than  one  that  had  a full  ftomach.  Three  rabbits  and 
two  pigeons  were  killed  in  lefs  than  3 j minutes  by  ta- 
king a dofe  of  three  grains  each  on  an  empty  ftomach  ; 
but  when  the  experiment  was  repeated  on  five  animals 
with  full  ftomachs,  only  one. of  them  died. 

The  molt  fatal' operation  of  this  poifon  is  when  mix- 
ed with  the  blood.  The  fmalieft  quantity,  injected  in- 
to the  jugular  vein,  killed  the  animal  as  if  hy  a ltroke 
of  lightning.  When  applied  to  wounds  in  fuch  a man- 
ner that  the  flowing  of  the  blood  could  not  walh  it 
away,  the  animal  fell  into  convuliions  and  a train  of 
fatal  nervous  fymptoms,  which  put  an  end  to  its  life  in 
a few  minutes.  Yet,,  notwithstanding  thefe  feeming 
affections  of  the  nerves,  the  poifon  proved  harmlefs  whea 
applied  to  the  naked  nerves  themfclvcs,  or  even  to  the 
medullary  fubftanor  of. them  flit  open. 

The  flrength  of  this  poifon  feems  to  be  diminilhed, 
and  even  deftroyed,  by  mineral  acids,  but  not  at  all  by 
alkaits  or  ardent  fpirits ; but  if  the  freih  poifon  was  ap- 
plied to  a wound,  the  application  of  mineral  adds  ins. 
mediately  after  could  not  remove  the  pernicious  effc&s. 

So  far,  indeed,  was  this  from  being  the  cafe,  that  the 
application  of  nitrous  acid  to  the  wounded  mufde  of  & 
pigeon  killed  the  animal  in  a (hort  time  without  any 
poifon  at  all.*—' The  effects  of  the  arrows  were  equally 
fatal  with  thole  of  the  poifon  itfelf  ( a ). 

The  poifon  of  the  viper  is  analogous  in  its  effect  to 
that  of  ticunas,  but  inferior  in  ftrength  ; the  latter  kill- 
ing more  inftantancoufly  when  injected  into  a vdn  than  ■ 
even  the  poifon  of  the  moft  venemoua  rattlefnakc. 

The  Abbe  has,  however,  obferved  a difference  in  the 
aftion  of  the  two  poifons  upon  blood  taken  out  of  tbc 
body.  He  cut  off  the  head  of  a pigeon,  and  received 
its  blood  into  two  warm  conical  glaffes,  to  the  amount 
of  about  80  drops  into  each.  Into  the  blood  contained 
in  one  porringer,  he  pul  four  drops  of  water ; and  into 
the  other  four  drops  of  the  poifon  diffolved  in  water  as 
uftial.  The  event  of  this  experiment  was,  that  the 
blood,  with  which  the  water  only  was  mixed,  coagulated 
in  a ihort  time  ; but  that  in  which  tbc  poifon  was 
mixed  did  not  coagulate  at  afl.  The  poifon  of  the  vi- 
per alfo  hinders  the  blood  from  coagulating,  but  gives 
it  a much  blacker  tinge  than  the  poifon  of  the  ticunas. 

The  poifon  of  the  viper  alfo  proves  certainly  fatal  when 

injc&cd 
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(a)  Mr  Patcrfon,  in  his  travel*  in  Africa,  in  the  years  l 777-8-9,  fell  in  with  an  European  woman- who  had  been 
wounded  with  a poifoned  arrow.  Great  pains  had  been  taken  to  cure  her,  but  in  vain  ; for  at  different  periods  of  the 
year  an  inflammation  came  on  which  was  fuccecded  by  a partial  mortification.  She  told  him  that  the  wound  was 
eaftly  healed  up ) but  in  two  months  afterwards  there  was  a certainty  of  its  breaking  out  again,  a*ii  this  had  been 
the  cafe  for  many  years.  The  Hottentots  poifon  their  arrows  with  a fpecies  of  euphorbia.  Sec  Euphorbia.— 
Tbc  amaryllis  difticha,  a large  bulbous  plant  growing  about  the  Cape  of  Good  Hope,  called  mad  poifon,  is  ufed 
for  the  fame  purpofe.  The  natives  take  the  bulbs  when  they  are  putting  out  their  leaves,  cut  them  tranfvcrfely, 
extract  a thick  fluid,  and  keep  it  in  the  fun  till  it  acquires  the  confidence  of  gum,  when  it  is  fit  for  ufe.  With 
arrows  poifoned  with  tliis  gum  they  kill  antelopes  and  other  fmall  animals  intended  for  food.  After  they  are 
wounded,  the  animals  generally  run  for  fevend  miles,  and  are  frequently  not  found  till  next  day.  When  the 
lea  ves  of  this  plant  axe  young,  the  cattle  are  very  fond  of  them,  though  they  occafion  inftant  death.  Mr  Pater- 
fon  mentions  another  flirubby  plant  producing  a nut,  called  by  the  Dutch  nvoolf  gift  or  wolf  poifon,  the  only 
poifon  ufeful  to  the  European  inhabitants.  The  nuts  art  roafted  like  coffee,  pulverized,  and  fluffed  into  fomc 
pieces  of  meat  or  a dead  dog,  wtiich  are  thrown  into  ti^c  fields.  By  this  means  the  voracious-  hyenas  are  gene- 
rally killed.  S«e  Rhus. 
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Polfotu  fajc&ed  into  the  reins  eteo  in  very  fmall  quantity ; fubftancc*  were  injected  into  the  veins  Mary  acrid*'  Po*f*n. 
™'  ’v  but  it  produces  a kind  of  grumoua  coagulation  and  proved  equally  fatal-  A dcoodion  of  two  dram*  of 

• blacknel**  in  the  blood  when  draUrn  from  a vein,  though  white  hellebore,  injc&cd  into  the  jugular  vein  of  a dog, 

k prevent*  the  proper  coagulation  of  that  fluid,  and  it*  killed  him  like  a Itroke  of  lightning.  Another  dog 

Reparation  into  craflamentum  and  ferum  as  ufuaL  Sec  was  killed  in  a moment  by  an  injection  of  an  ounce  of 
Vina.  re&ified  fpirit  of  wine  in  which  a dram  of  camphor  was 

In  the  Philofophioal  Tranfa&ions,  N®  33  J.  wc  have  diflolvcd.— Ten  drams  of  highly  rectified  fpirit  of  wine, 

a number  of  experiments  which  (how  the  effect*  of  ma»  injected  into  the  crural  vein  of  a dog,  killed  him  in  a 

■y  different  poifon*  upon  animals ; from  whence  it  ap-  very  fhort  time : he  died  quietly,  and  licking  his  jaw* 

pears,  that  many  fubllancea  which  are  not  at  :'U  account*  with  his  tongue,  as  if  with  pleafim.  In  the  vena  cava 

ad  poifonous,  yet  prove  as  certainly  fatal  when  mixed  and  right  ventricle  of  the  heart  the  blood  was  coagula* 
with  the  blood  as  even  the  poifon  of  rattlcfnakcs,  or  the  ted  into  a great  many  little  clots.— Three  drams  of  rcc- 
ticunas  itfclf.— An  ounce  of  emetic  wine,  being  injc&-  tided  fpirit  of  wine  mjefted  into  die  crural  vein  of  a 
ed  into  the  jugular  vein  of  a large  dog,  produced  no  final!  dog  made  him  apoplectic,  and  as  it  were  half  dead, 
effect  for  a quarter  of  an  hour.  At  the  expiration  of  In  a little  time  he  recovered  from  the  apoplexy,  and  be- 
• that  fpace  he  became  fick,  had  a continual  vomiting,  came  giddy  ; and,  when  he  endeavoured  to  go,  reeled 
and  evacuation  of  fome  hard  excrements  by  ftool.  By  and  fell  down.  Though  his  ftrength  inertafed  by  dc- 
tbefe  evacuations  he  feemed  to  be  fomewhat  relieved ; greet,  yet  his  dmnkcnncfs  continued.  His  eyes  were 
but  foon  grew  uneafy,  moved  from  place  to  place,  and  red  and  fiery;  and  his  fight  fb  dull  that  he  fcarce  feem- 


vomited  again. 


After  this  he  laid  himfelf  down  on  the  ed  to  take  notice  of  any  thing  : and  when  he  was  beat, 
ground  pretty  quietly ; but  his  reft  was  difturbed  by  a he  would  fcarce-  move.  However,  in  four  hours  he  be- 
return  of  his  vomiting,  and  his  ftrength  greatly  deerea-  gan  to  recover,  and  would  eat  bread  when  offered  him ; 
fed.  An  hour  and  an  half  after  the  operation  he  ap-  the  next  day  he  was  out  of  danger.— Five  ounces  of 
pcared  half  dead,  but  was  greatly  revived  by  having  ftrong  white-wine  injected  into  the  crural  vein  of  a dog 
Come  warm  broth  poured  down  his  throat  with  a funnel,  made  him  very  drunk  for  a few  hours,  but  did  not  pro* 
This,  however,  proved  only  a temporary  relief ; for  in  ducc  any  other  confcqucnccs.  An  ounce  of  ftrong  de- 
a fhort  time  the  vomiting  returned,  he  made  urine  in  coition  of  tobacco  injc&td  into  a vein  killed  a dog  in  a 
great  quantity,  howled  miferably,  and  died  in  convul-  very  fhort  time  in  temble  convulfions.  Ten  drops  of  oil  of 
{ions. — A dram  and  an  half  of  fal  ammoniac  diflolvcd  fage  rubbed  with  half  a dram  of  fugar,  and  thus  diflolvcd 


in  an  ounce  artd  an  half  of  water,  and  inje&cd  into  the 
jugular  vein  of  a dog,  killed  him  with  convulfions  al* 
moll  inftantly.— The  fame  effect  followed  from  injcifc- 


in  water,  did  no  harm  by  being  injc&cdinto  the  blood. 
Mercury,  though  feemingly  void  of  ail  acrimony. 


moll  inftantly.— The  fame  effeft  followed  from  injcifc-  proves  alfo  fatal  when  injected  into  the  blood.  Soon 
mg  a dram  of  fait  of  tartar  diflulved  in  an  ounce  of  after  the  injc&ion  of  half  an  ounce  of  this  mineral  into 
warm  water ; but  a dram  and  an  half  of  common  fait  the  jugular  vein  of  a dog,  he  was  feized  with  a dry 
injc&ed  into  the  jugular  produced  little  other  bad  confc-  (hurt  cough  which  came  by  intervals.  About  two 
quence  than  a temporary  third. — A dram  of  purified  days  after,  he  was  troubled  with  a great  difficulty  of 
white  vitriol,  inje&ed  into  the  crural  vein  of  a dog,  breathing,  and  made  a noife  like  that  of  a broken- 
killed  him  immediately.-*-  Fifteen  grains  of  lalt  of  urine  winded  horfe.  There  was  no  tumour  about  the  root  of 
diflolvcd  in  an  ounce  of  water,  and  tnjc&cd  into  the  the  tongue  or  the  parotid  glands,  nor  any  appearance 
crural  vein  of  a dog,  threw  him  into  fuch  violent  con-  of  a falivation.  In  four  days  he  died  ; haring  been 
vulfions  that  he  feemed  to  be  dying;  nevcrthelcfs  he  re-  for  two  days  before  fo  much  troubled  with  an  ort hop- 
covered  from  a fecond  dofc,  though  not  without  a great  noea,  that  he  could  deep  only  when  he  leaned  his  head 
deal  of  difficulty  : but  an  ounce  of  urine  made  by  a againfl  fomething.  When  opened,  about  a pint  of 
man  falling  produced  no  bad  eflc&.  Diluted  aqua-  bloody  ferum  was  found  in  the  thorax,  and  the  outlide 
fortis  injected  into  the  jugular  and  crural  vein  of  a dog  of  the  lungs  in  moft  places  was  bliftcred.  Some  of  the 
killed  him  immediately  by  coagulating  the  blood.  Oil  blitters  were  larger  and  others  (matter  than  a pea,  but 
of  fulphur  (containing  fome  quantity  of  the  volatile  ri-  moft  of  them  contained  mercurial  globules. 


triolic  acid)  did  not  kill  a dog  after  repeated  trials.  On 
the  contrary,  as  foon  as  he  was  let  go,  he  ran  into  all 
the  corners  of  the  room  fearching  for  meat : and  ha- 
ving found  fome  bones,  he  fell  a gnawing  them  with 
Grange  avidity,  as  if  the  acid,  by  injection  into  his  veins, 
had  given  him  a better  appetite.— Another  dog  who 


of  them  were  bioken  ; and  upon  being  prefled  a little, 
the  mercury  ran  out  with  a mixture  of  a little  fames ; 
but  upon  ftrotiger  prcfliire,  a coniiderable  quantity  of  fa- 
mes iflued  out.  In  the  right  ventricle  of  the  heart  fome 
particles  of  quicktilvcr  were  found  in  the  very  middle  of 
the  coagulated  blood  lodged  there,  and  the  fame  thing 


had  oil  of  tartar  injected  into  his  veins,  fwelled  and  alfi#  was  obferved  in  the  pulmonary  artery.  Some  blood 
died,  after  fuffering  great  tormeut.  His  blood  was  alfo  was  found  roagtilatcd  in  a very  ft  range  and  unuiual 
found  florid,  and  not  coagulated. — A dram  and*  a half  manner  between  the  columns  of  the  right  ventricle  of  the 
of  fpirit  of  fait  diluted  with  water,  and  injected  into  the  the  heart, and  111  this  a greater  quantity  of  quiokfi|^.T  than 


jugular  vein  of  a dog,  killed  him  immediately, 


anywhere  elfe.  In  the  left  ventricle  was  found  a very  Una- 


right  ventricle  of  the  heart  the  blood  was  found  partly  cious  blood,  coagulated,  and  flicking  to  the  great  vidve, 
jgrumous  and  concreted  into  harder  clots  than  ordinary,  including  the  tendons  of  it,  and  a little  rcfeinbling  a poly- 
and  partly  frothy.  Warm  vinegar  was  iujcCtcd  with-  pUH.  No  mercury  could  be  found  in  this  ventricle  by  the 
out  doing  any  manifcll  harm. — Two  drains  of  lugar  moft  diligent  fcarch;  whence  it  appears,  that  the  mercury 


diflolvcd  into  an  ounce  of  wateT  were  injected  into  the 
jugular  vein  of  a dog  without  any  hurt. 


had  pafled  no  farther  than  the  extremities  of  the  pulmona- 
ry artery,  where  it  had  ftuck,  and  occasioned  fatal  obftiuc- 
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Xhcfe  are  the  refulu  of  the  experiments  where  faline  lions.  — In  another  dog,  which  had  mercury  injc&cd 
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into  the  jugular,  it  appear*  to  have  pafTed  the  pulmo- 
nary artery,  as  part  of  it  was  found  in  the  cavity  of 
the  abdomen,  and  part  alfo  in  fome  other  cavities  of 
the  body.  All  the  glandule*  were  very  turgid  and  full 
of  liquor,  efpccinlly  in  tike  ventricles  of  the  brain,  and 
all  round  there  was  a great  quantity  of  ferum. 

In  like  manner,  off  of  olkc*  proves  certainly  fatal 
when  injected  into  the  blood.  Half  an  ounce  of  this, 
injected  into  the  crural  vdn  of  a dog,  produced  no  cf- 
h d in  half  a quarter  of  an  hour  : but  after  that,  the 
animal  barked,  cried,  looked  deeded,  and  fell  into  a 
deep  apoplcKy  ; £b  that  his  limbs  were  deprived  of  aU 
fenfe  and  motion,  and  were  flexible  any  way  at  pka- 
fure.  His  rcfpiration  continued  very  llroog,  with  a 
fnorting  and  wheezing,  and  a thick  humour  fometimes 
mixed  with  blood  flowing  out  of  his  mouth.  He  loft 
all  external  fenfe  : the  eyes,  though  they  continued 
open,  were  not  fcnftble  of  any  object*  that  were  put  to 
them  ; and  even  the  cornea  could  he  touched  arid  rub- 
bed,  without  his  being  the  lcaft  fenfible  of  it : hi*  eye- 
lids, however,  had  a convulftvc  motion.  The  bearing 
was  quite  loft  ; and  in  a (hurt  time  the  feeling  became 
fo  dull,  that  Ills  clan’s  and  car*  could  be  bored  with  red- 
hot  pincers  without  his  expreffing  the  leait  fenfe  of  pain. 
Sometimes  he  was  feized  with  a cutivuliive  motion  of 
the  diaphragm  and  mufdcs  fubfmrient  to  refpiration ; 
upon  which  be  would  bark  Itrongly,  as  if  he  bad  been 
awake  : but  this  waking  was  only  in  appearance ; fur 
all  the  time  of  this  barking  be  continued  as  infeniible 
as  ever.  In  three  hour*  be  died  ; and  on  opening  hi* 
body,  the  bronchia;  were  filled  with  a thick  froth. — 
An  ounce  of  oil  of  olives  injected  into  the  jugular  of 
another  dog  killed  him  in  a moment ; but  a third 
lived  an  hour  after  it.  He  was  feiaed  with  great 
Geepirtefs,  fnorting,  and  wheezing,  but  did  nut  bark 
likc  the  fu-ft.  In  all  of  them  a great  quantity  of  thick 
froth  was  found  in  the  lung*. 

We  come  now  to  fpeak  of  thofc  poifon*  which  prove 
mortal  (b)  when  taken  by  the  mouth.  The  principal 
of  tliefc  are,  arfeuic,  corrufive  mercury,  glafs  of  anti- 
mony, and  lead  *.  What  the  effetb  uf  thefe  fub dances 
are  when  injected  into  the  blood,  cannot  be  related,  as 
no  experiments  feem  to  have  been  made  with  them  in 
that  way,  excepting  antimony,  whofe  effects  have  been 
already  mentioned,  'flic  effect*  of  opium,  when  injetted 
into  the  veins,  feem  to  be  flmilar  to  it*  effect*  when 
taken  by  the  mouth.  Fifty  grains  of  opium,  diffulved 
in  an  ounce  of  water,  were  injected  into  the  crural 
vein  of  a cat.  Immediately  after  the  operation  flic 
teemed  much  dejected,  but  did  not  cry ; only  made  a 
low,  interrupted,  and  complaining  node.  This  was 


] 
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fucceeded  by  trembling  of  the  limbs,  convuiffve  motions  P «**. 
of  die  eyes,  care,  lips,  and  almoft  all  part*  of  the  body, 
with  violent  couvuliions  of  the  bread.  Sometimes  (ho 
would  raife  op  her  bead,  and  (beat  to  look  about  her ; 
but  her  eyes  were  very  dull,  and  looked  dead.  Though 
(he  was  let  loofr,  and  had  nothing  tied  about  her  neck, 
yet  her  mouth  was  fo  filled  with  froth,  that  (he  was 
almoft  Itrangied-  At  lalt,  lier  convuhive  motions  con- 
tinuing, and  being  feired  with  ft  retching  of  her  limbs, 

(be  died  in  a quarter  of  an  hour.  Upon  opening  the 
body,  tbe  blood  was  found  not  to  be  much  altered  from 
its  natural  flat e.—  A dram  and  an  half  of  opium  was 
diffolvcd  io  an  ounce  and  an  half  of  water,  and  then 
injected  into  the  crural  vein  pf  a lufty  ftrung  dog.  He 
flruggled  violently  j made  a loud  neafe,  though  hk 
jaws  were  tied  ; bad  a great  difficulty  of  breathing,  and 
palpitation  of  the  heart ; with  convulfivtr  motions  of 
almoft  all  parts  of  hi*  body.  Thefe  fyuiptoms  wot* 
fucceeded  by  a profound  and  apopleCtic  deep.  Having 
untied  him,  he  lay  upon  the  ground  without  moving 
or  making  any  uoiie,  though  ic merely  beaten.  About 
half  an  hour  after  he  began  to  recover  fome  fenfe,  and 
would  move  a little  when  beaten.  The  ffeepinefs  did 
dccreafcd  ; fo  that  in  an  hour  and  a half  he  would  make 
a node  and  walks  little  when  beat.  However,  be  died 
in  four  day*,  after  having  voided  a Quantity  of  fetid 
excrement*,  in  colour  rdLembling  the  diluted  opium  be 
had  (wallowed. 

The  oil  of  tobacco  ha*  generally  been  reckoned  a 
very*  viuleui  poifun  when  introduced  into  the  blood  ’» 
but  from. the  Abbe  Fontana's  experiments,  it  appear* 
to  be  far  inferior  in  itrength  to  the  poifon  of  tku- 
nas,  or  to  the  bite  of  a viper.  A drop  of  oil  of  to* 
bacco  was  put  into  a fmall  iuciiioa  in  tbe  right  thigh 
of  a pigeon,  and  in  two  minutes  the  animal  could  not 
Hand  on  its  right  foot.  The  fame  experiment  was 
repeated  on  another  pigeon  and  produced  exactly  the  #.  f 
fame  effect.  In  aoutlier  cafe,  the  oil  was  applied  to  a 
flight  wound  in  the  hreaft ; three  minute*  after  which,  the 
animal  could  not  Hand  on  the  left  foot.  This  experi- 
ment was  alfo  repeated  a fecond  time,  with  tbe  lame 
fuecefs.  A tooth-pick,  deeped  in  o3  of  tobacco,  and 
introduced  into  the  muklcs  of  the  bread,  made  the 
animal  fall  down  in  a frw  fecund*  as  if  dead.  Ap- 
plied to  two  others,  they  threw  up  fevered  time*  all  the 
food  they  had  eaten.  Two  other*  treated  in  the  fame 
manner,  but  with  empty  ftomach*,  made  many  efforts 
Vo  vomit.— In  general,  the  vomiting  wus  found  to  be 
a conff&nt  effect  of  this  poifou  : but  the  lofsof  tnotioa 
in  the  part  to  wliich  the  poifon  i*  applied,  was  found 
to  be  only  accidental.  Hone  of  the  animal*  died  by  the 

application 
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(a)  Of  all  poifon**  thofe  which  jptay  be  cafted  culinary  are  perhaps  tlic  moft  deftru&ive,  becaufe  they  are 
generally  the  lead  fufpe&cd.  All  copper  $ veffda,  therefore,  and  veffcls  of  IniH-mctal,  which  contain*  copper,}  W* 

fhould  It  laid  slide.  Even  the  common  tart  ben-warty  when  they  contain  acids,  as  in  pickling,  become  very  per-'**  V **/“ 
nicioir,  as  they  are  glazed  with  lead,  which  in  the  (mailed  quantity  when  ditiulved  is  very  fatal ; and  even  tin,  thc^"* 
lead  exceptionable  of  the  metals  for  culinary  purpofe*  except  iron,  is  not  always  quite  free  of  potfonou*  quali- 
ties, it  having  been  found  to  contain  a fmall  portion  of  arlenk.  Mufhroom*  and  tbe  common  laurel  arc  alfo. 
very  fatal.  The  bitter  almond  contains  a poifon,  and  its  antidote  likewife.  The  cordial  dram  ratafia , much 
ufed  in  France,  is  a flow  poifon,  its  flavour  being  procured  from  the  kernels  of  peach,  black  cherry  doncs,  &c.— 

The  fpirit  of  lauroterafut  is  peculiarly  fatal,  The  adulteration  of  bread,  beer,  wine,  porter,  &c.  produces 
very  fatal  confluences,  and  merit*  exemplary  punijhmcnt.  Next  to  culinary  potions  the  abide  of  medicine*  de' 
krves  particular  attention. 
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Poifon  < application  of  oil  of  tobacco.  Dr  Leake  however  af- 

— v ferts  the  contrary  j faying,  that  this  oil,  which  is  ufed 

by  the  Indiana  in  poifoiung  arrows,  when  infufed  into 
a frefh  wound,  befides  fickncfs  and  vomiting,  occafions 
convullions  and  death.  See  t>r attic  at  Ejjuy  on  Diftojat 
ofth* 

The  pernicious  cffe&a  of  laurel-water  arc  taken  no- 
«.  tice  of  under  the  article -Me men* a,  nJa6i.  The  ac- 
count is  confirmed  by  the  experiments  of  the  Abbe 
Fontana  j who  tells  us,  that  it  not  only  kill*  in  a Ihoit 
time  witen  taken  by  the  mouth,  but  that,  when  given 
U fcnaUdofos,  the  animal  writhes  fothat  the  head  joins 
the  tail,  and  the  vertebra  arch  out  in  fuch  a manner  as 
to  ftrike  with  horror  every  one  who  fees  it.  In  order 
to  a (certain  the  cffe&»  of  this  water  when  taken  into 
the  blood,  our  author  opened  the  flan  of  the  lower  belly 
of  a pretty  large  rabbit,  and  made  a wound  in  it  about 
an  inch  loug  ; and  having  OigWtly  wounded  the  mufclts 
under  it  in  many  parts,  applied  two  or  three  tca-fpoon- 
fuls  of  laurel-water.  The  animal  fell  down  c jtivulied 
in  krfs  than  three  minutes,  and  died  foon  after.  The 
exiKrrimeirt  was  repeated  with  limilar  fucccfs  in  other 
animals  ; but  was  always  found  to  ad  moR  powerfully, 
and  in  the  IhortcR  time,  when  taken  by  the  mouth,  or 
inje&ed  by  way  of  clyfler.  From  thcfc  experiments, 
however,  he  concluded,  that  laurel-water  would  kill 
by  being  injc&ed  into  die  blood : but  in  this  he  was 
deceived  ; for  two  rabbit*  bad-each  of  them  a large  tca- 
fpoonful  inje&cd  into  the  jugulaJ  vein,  without  any  in- 
convenience either  at  the  lime  of  injedion  or  after- 
wards. It  proved  innocent  alfo  when  applied  to  the 
bare  nerve*,  and  even  when  introduced  into  their  medul- 
lary fubftance. 

We  ought  now  to  give  fume  account  of  the  proper 
antidotes  for  each  kind  of  poifon  ; but  from  what  has 
been  related  concerning  the  extreme  activity  of  fomc 
of  them,  it  is  evident  that  in  many  calcs  there  can  be 
but  very  little  hope.  People  are  moll  apt  to  be  bit  by 
ferpenU  in  the  legs  or  hands  ; and  as  the  poifon,  from 
the  Abbe  Fontana's  experiments,  appears  to  act  only 
in  confequeuce  of  being  abforbed  iuto  the  blood,  it  is 
plain,  that  to  prevent  this  ablorptioo  is  the  chief  indi- 
cation of  cure.  We  have  recommended  fcvcral  methods 
for  this  purpofe  under  the  article  Medic  ins,  ng  408. ; 
but  the  Abbe  Fontana  propotes-another  not  mentioned 
there,  namely,  ligature.  This,  if  properly  applied  be- 
tween the  wounded  part  and  the  heart,  mull  ccitaudy 
prevent  the  bad  cffeCls  of  the  poifon  : but  tlien  it  tends 
to  produce  a difrafe  almofr  equally  fatal ; namely,  a gaa* 
gretie  of  the  part  ; and  our  author  gives  intlaiiccs  uf 
animals  being  thus  deftroyed  after  tlie  effects  of  the 
.potfon  were  prevented  ; for  which  rcafon  he  prefers  am- 
putation. But  the  good  effects  of  cither  ot  thcfc  me- 
thods, it  is  evident,  mull  depend  greatly  ou  the  nature 
of  the  part  wounded,  and  the  time  when  the  ligature 
is  applied  or  the  amputation  performed.  If  the  teeth, 
of  the  ferpent,  or  tlw  poifoned  arrow,  happens  to  tlrike 
a large  vein,  the  only  poffibility  of  efcapiog  inibnt  death 
is  to  comprrk  the  ttunk  of  the  vein  above  the  wounded 
place,  and  to  enlarge  the  wound,  that  the  blood  may 
flow  freely  and  in  large  quantity,  in  order  to  wath 
away  the  poifon,  and  dilcliargc  the  infected  parts  of  the 
• blood  itfclf.  If  this  is  ncglcClcd,  and  the  peifon  falls 
into  the  agonies  of  death,  perhap*  flroogly  Uimubung 
medicines  given  iu  large  dufcs,  and  continued  tor  a 
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length  of  time,  may  enable  nature  to  coon? craft  the  vf-  Poifon. 
rulcncc  cf  the  poifon.  For  this  purpofe  volatile  alkalis  " "V""" 

feem  moll  proper,  as  afling  foonell.  See  Medicike, 
p.  346.  col.  a.  and  p.  347.  coL  1. ; and  perhaps  a com- 
bination of  them  with  ether  might  be  advantageous,  as 
by  the  volatility  of  that  medicine  the  activity  of  the  al- 
kali would  probably  be  in  eroded.  In  the  Fhilofophical 
Traufactkins,  we  have  an  account  of  the  recovery*  of  a 
dog  fetmingly  by  means  of  the  volatile  alkali,  when  pro- 
bably he  was  in  a dying  condition.  This  dog  indeed 
feerns  to  have  liada  remarkable  ftrengthof  conilitution, 

The  poor  creature  had  firil  got  two  ounces  of  the  juice 
of  nightfhadc,  which  he  bore  without  any  inconve- 
nience. An  equal  quantity  of  the  juice  of  hemlock 
was  then  given  him  without  effect.  He  then  got  a large 
dofe  of  the  root  of  wolfsbane  with  the  fame  fucccfs.  T wo 
drachms  of  white  hellebore  root  were  next  given.  Thefe 
caufcd  violent  vomitings  and  purgings,  but  Rill  he  out- 
lived the  operation.  He  was  then  made  to  fwallovr  live 
roots  of  the  colchicum,  or  mcadow-iaffron,  dug  frefh 
out  of  the  earth.  The  effeCl  of  tbefc  was  fimilar  to  that 
of  the  white  hellebore,  but  Rill  he  did  not  die.  Lailly, 
he  got  two  drams  of  opium  ; and  he  even  outlived  this 
dole.  He  was  firll  caul  into  a deep  fleep  by  it ; but 
foon  awaked,  and  was  feized  with  violent  vomitings 
and  purgings,  which  carried  off  the  effect  of  the  opium. 

Seeing  thru  that  the  animal  had  refilled  the  mod  vio- 
lent poifons,  it  was  refol vetl  to  try  the  effects  of  the 
bite  of  a viper ; and  Ik  was  accordingly  tiit  three  or 
four  times  on  the  belly  a little  below  the  navel  by 
one  enraged.  The  immediate  couiicqucucc  of  this 
was  an  incipient  gangrene  in  the  parts  adjoining  to  the 
wound,  as  appeared  by  tire  riling  of  little  black  blad- 
d«rs  filled  with  a famous  matter,  and  a livid  colour 
which  propagated  itfclf  all  around.  The  motion  of  the 
livart  became  very  faint  and  irregular,  and  the  animal 
lay  without  Rrenglh  or  feniation,  as  if  he  had  been  fei- 
zed  with  a lethargy  or  apoplexy.  In  this  condition  his 
wound  wait  cupped  and  icarificd,  and  Venice  treacle  (a 
famous  antidote)  applied  to  it.  lit  two  hours  after  tins 
all  the  fymptom*  were  increafed,  and  he  feemed  to  be 
nearly  dead  ; upon  which  lialf  a drachm  of  volatile  fait 
of  haitllioni  mixed  with  a little  bioth  was  poured 
down  his  throat ; and  the  confluence  was,  that  in  a 
Runt  time  he  was  able  to  Hand  on  his  feet  and  walk. 

Another  dole  entirely  difpellcd  his  h tluirgv,  and  the 
beast  began  to  recover  its  itrcngih.  However,  he  con- 
tinued very  weak  ; aud  tliuugh  he  eat  no  fulid  meal  for 
three  days,  yet  at  the  end  of  that  time  lu»  llrcngth 
was  evidently  i tic  tooled.  The  firll  day  lie  drank  water 
plentifully  and  greedily,  aud  on  the  fecund  day  he 
drank  fomc  broth.  On  the  third  day  he  began  to  eat 
lolid  meat,  and  leaned  out  of  danger  ; only  fomc  large 
and  foul  ulcers  remaiued  on  that  part  of  the  belly  which 
was  bit,  aud  before  thcfc  Wore  healed  he  wo*  killed  by 
another  dog. 

From  comparing  this  with  fomc  other  obfervations, 
indeed,  it  would  feem  that  volatile  alkali  is  the  bell  an- 
tidote again  It  all  poifons  which  fuddenly  kill  by  a mix- 
ture with  the  blood,  and  even  of  Ionic  o.hers.  Indeed 
its  etfedts  in  curing  the  bite  of  fnakes  hems  to  be  put 
beyond  all  doubt,  by  a paper  in  the  2d  volume  of  the 
Aliatic  Kelcarcbcs,  p 323.  u From  the  died  of  a 
ligature  applied  between  die  bitten  par:  and  t!  e heart 
(lavs  Mr  Williams,  the  author  of  the  paper),  it  u c ride  at 
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1 Itoifufl  ‘ that  the  pol/on  diffufes  itfelf  over  the  body  by  the  re- 
t turning  venous  blood  ; dcltroying  the  irritability,  and 
rendering  the  fyftem  paralytic.  It  U therefore  pro- 
bable, that  the  volatile  cauilic  alkali,  in  refilling  the 
difeafe  of  the  poifon,  docs  rot  act  fo  much  as  -a  fpccific 
in  dellroymg  its  quality,  aj  by  counteracting  tlie  effeft 
on  tlie  fyllcin,  by  itimnUting  the  fibres,  and  preferring 
..that  irritability  which  it  tends  to  dcllroy.” 

But  whatever  be  the  mode  of  its  operation,  the  me- 
dicine is  unquestionably  powerful.  Mr  Williams  ufed 
either  the  volatile  cauftic  alkali,  or  cau-dc-luce;  tlie  for- 
mer of  which  he  feems  to  have  preferred.  Of  it  he 
gave  6a  drops  as  a dole  in  water,  and  of  the  eau-de-luce 
he  gave  40,  at  the  fame  time  applying  fome  of  the  me- 
dicine to  the  part  bitten,* and  repeating  the  dofc  as  he 
found  occafion.  Of  fevea  cafes,  fome  of  which  were 
apparently  very  dciperatc,  only  one  died,  and  that  appears 
to  have  been  occulioned  by  bad  treatment  after  the  cure. 
Many  of  the  patients  were  perfectly  recovered  in  feven 
or  eight  minutes,  and  none  of  them  required  more  than 
two  hours : On.  the  whole,  Mr  Williams  fays  that  he 
**  never  knew'  an  iullanee  of  the  volatile  cauftic  alkali 
failing  in  its  effect,  where  the  patient  ha*  been  able  to 
f wallow  it-'*  Dr  Mead  aficrts,^hat  the  alkali  counter- 
aits  the  deadly  effects  of  laurel  water ; wc  have  feen  its 
effcCts  in  curing  the  bite  of  a viper,  and  of  {hakes  ; and 
from  Dr  Wolfe’s  experiments  on  hvdrophobous  pa- 
tients, it  may  even  claim  fome  merit  there.  Still, 

. however,  there  js  another  method  of  attempting  a cure 
in  fuch  deplorable  cafes  ; and  that  is  by  injcCtmg  Into 
the  veins  any  thing  which  will  notffeilroy  life,  but  will 
deftroy  the  cffcCts  of  the  poifun.  -It  is  much  to  be 
regretted,  that  in  thofe  cru«l  experiments  which  wc 
have  already  related,  the  intention  feems  almoit  al- 
ways to  have  been  to  kill  the  animal  at  all  events  j 
whereas,  it  ought  to  have  been  to  preferve  him  alive, 
and  to  afeertain  what  medicines  'could  be  fafely  inject- 
ed into  the  blood,  and  what  could  Dot,  with  the  effe&s 
which  followed  the  iiue&ion  of  different  quantities, 
none  of  which  were  funicient  to  deftroy  life.  But  in 
the  way  they  were  managed,  fcarce  any  conclufion  can 
be  drawn  from  them.  Indeed  it  appears  that  little  good 
is  to  be  expected  from  this  mode  ; it  is  mere  fpccula- 
tion,  and  future  experiments  mull  {how  whether  it  ever 
{hall  be  ufed  for  the  cure  of  poifons,  or  for  any  other 
purpofes  : its  being  now  totally  laid  afide,  feems  to  mili- 
tate ilrongly  againll.  the  efficacy  of  it  ; befides,  tlie  ex- 
treme cruelty  of  the  operation  will  ever  be  a lltong  bar 
to  its  general  introduction.  See  Injection. 

There  ftiil  remains  another  method  of  cure  in  defpe- 
ratc  cafes,  when  there  is  a certainty  that  the  whole 
mafs  of  blood  is  iafc&cd  ; and  that  is,  by  the  bold  at- 
tempt of  changing  the  whole  di leafed  fluid  for  the 
blood  of  a found  animal.  Experiments  of  this  kind 
have  alfo  been  tried  4 and  the  method  of  making  them, 
together  writh  the  confequeoccs  of  fuch  as  arc  recorded 
in  the  Philofopliical  Traufattiocs;  we  ih all  notice  under 
the  article  Transfusion. 

Dr  Mead,  finding  that  many  pretenders  to  philofo- 
phy  have  called  the  goodnefs  of  the  Creator  in  queftion, 
for  having  created  fubltances  whufc  man  {fell  and  obvi- 
ous qualities  are  noxious  and  dcftru&ive,  remarks  by 
way  of  anfwer,  that  they  have  alio  falutary  virtues. 
But,  bcfidcs  their  phvfic^I  effects  they  are  like  wife  food 
for  animals  which  afford  its  good  nourtihment,  goats  and 
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quails  being  fattened  by  hellebore,  darling*  by  hemlock,  Mv. 

and  hogs  innocently  eating  henbane  ; befides  fome  of  -1 
thofe  vegetables,  which  were  formerly  thought  poifon- 
ous,  are  now  ufed  in  medicine,  aud  future  diftovcriei 
may  probably  incrcafe  the  number.  The  poifon  of 
many  vegetables  is  their  only  defence  againll  the  n. 
rages  of  animals ; and  by  means  of  them  wc  are  often 
enabled  to  defend  ufeful  plants  from  the  dcltroying  in- 
fect ; fuch  as  by  {^tinkling  them  with  effential  oil  of 
turpentine ; and  by  means  of  fome  fubltances  poifonous 
to  them,  wc  are  enabled  to  deftroy  thofe  infects  which 
infeft.  the  human  body,aud  the  hodic  - of  domcftic  animals, 

&c. — As  for  poifonous  minerals  arfenic  for  example. 

Dr  Mead  obferves  that  it  is  not  a perfect  mineral,  but  * 
only  an  active  fubllancc,  made  ufe  of  by  nature  in  pre- 
paring fevcral  metals  in  the  earth,  which  arc  of  great 
fervice  to  mankind  ; and,  after  confirming  this  by  fevc- 
ral inllanccs,  he  concludes  by  faying,  the  cafe  wiQ  be 
found  much  the  fame  in  all  natural  productions  of  this 
kind.  As  for  poifonous  animals,  &c.  their  noxious 
qualities  may  cafily  be  accounted  for,  by  reflecting  that 
it  is  their  only  mode  of  felf-defcnce.  See  A&akea, 
p.  195.  and  Serpent. 

Ponov  of  Copper.  This  metal,  though  when  in 
an  undiflolved  (late  it  produces  no  fcniiblc  effects,  be- 
comes exceedingly  a&ivc  when  diffolvcd ; and  fuch  is 
the  facility  with  which  tlie  fulution  is  effected,  that  it 
becomes  a matter  of  fome  confcqocncc  to  prevent  the 
raetal  from  being  takfti  into  the  human  body  even  in 
its  proper  form.  It  doth  not,  however,  appear  that 
the  poiiion  of  copper  is  equally  pernicious  with  thofe 
of  arfenic  or  lead ; much  lefs  with  fome  others  treated 
of  in  the  tail  article.  The  reafon  of  this  is,  that  it  ex- 
cites vomiting  fo  fpcedily  as  to  be  expelled,  even  though 
taken  in  conlidcruble  quantity,  before  it  has  time  to 
corrode  the  llomach.  Roman  vitriol,  which  is  a fo 
lution  of  copper  in  the  vitriolic  acid,  has  been  ufed  as 
a medicine  m fome  difeafes  with  great  fuccefs.  Ver- 
digrife  alio,  which  is  another  very  active  preparation 
of  the  metal,  has  been  by  fome  phyficians  preferibed 
as  an  emetic,  efpecially  in  cafes  where  other  poifoni 
had  been  fwallowcd,  in  order  to  procure  the  mod 
Ipccdy  evacuation  of  them  by  vomit.  Where  copper  is 
not  ufed  with  this  view,  it  has  been  employed  a> 
a tonic  and  antifpafmodic,  with  which  it  has  been  ad- 
mitted into  the  Edinburgh  Difpcnfatory  under  the 
title  of  Cuprum  Ammonmeoie.  The  cffc&s  of  the 
raetal,  however,  when  taken  in  a pretty  large  quan- 
tity, and  in  a diffolvcd  (late,  or  when  the  ftomacb 
abounds  with  acid  juices  fufficient  to  diffolve  it,  are 
very  difagreeable  and  even  dangerous ; as  it  occa- 
fious  violent  vomitings,  pains  in  the  ffomach,  faint- 
ing!, and  fometimes  convulfions  and  death.  The  only 
cure  for  thefe  fymptoms  is  to  expel  the  poifon  by  vo- 
mitiog  as  foon  as  pofllble,  and  to  obtund  its  acri- 
mony j for  which  purpofe  drinking  warm  milk  will 
probably  be  found  the  mod  efficacious  remedy,  lo 
order  to  prevent  the  entrance  of  the  poifon  into  the 
body,  no  copper  veffeta  ihould  be  ufed  in  preparing 
food  but  focb  as  arc  either  well  tinned  or  kept  ex- 
ceedingly clean.  Tlie  practice  of  giving  a fine  blue  or 
green  colour  to  pickles,  by  preparing  them  in  copper' 
veffeta,  ought  not  to  be  tolerated  \ fur  Dr  Falconer,  in 
a treatife  on  tins  fubject,  allures  us,  that  thefe  are 
fometimes  fo  ilrongly  impregnated  by  tins  method  of 
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Wfi».  preparing  them,  that  a fmall  quantity  of  them  will 

'J»'  produce  a flight  naufea. Mortars  of  brafs  or  bell- 

mct.il  ought  for  • the  fame  neafon  to  be  avoided,  as  by 
this  means  a confiderable  quantity  of  the  pernicious 
metal  may  be  mixed  with  our  .food,  or  with  medi- 
cines. In  other  cafes,  an  equal  caution  ought  to  be 
ufed.  The  cuAom  of  keeping  pins  it)  the  mouth, 
of  giving  copper  halfpence  to  children  U>  play  with, 
&c.  ought  to  be  avoided  ; as  thus  a quantity  of  the 
metal  may  be  infenfibly  taken  into  the  body,  after 
which  its  tfTcfts  muff  be  uncertain*- — It  is  proper 
to  obfcrvc,  however,  that  copper  is  much  more  eaftly 
diflolved  when  cold  than  when  hot ; and  therefore  the 
grcatdl  care  (hould  be  taken  never  to  let  any  tiling 
oefigned  for  food,  even  common  water,  remain  long 
in  copper  veflels  when  cold ; for  it  is  obfenrri!,  that 
though  the  confectioners  can  fafely  prepare  the  moll 
acid  fynips  in  clean  copper  veflels  without  their  recei- 
ving any  detriment  whilfl  hot,  yet  if  the  fame  fyrups 
are  allowed  to  remain  in  the  vcffcls  till  quite  cold,  they 
become  impregnated  with  the  pernicious  qualities  of 
the  metal.  > 

Poison  of  Lead.  See  Medicine,  n9  303.  • 

Poison-Tret.  See  Rhus. 

Poison-Tree  of  Java , called  in  the  Malayan  language 
bohun  upajj  is  a tree  which  has  often  been  deferibed  by 
naturalifts ; but  its  exigence  has  been  very  generally 
doubted,'  and  the  descriptions  given  of  it  containing 
much  of  the  marvellous,  have  been  often  treated  as, idle 
fictions.  N.  P.  Foerfch,  however,  in  an  account  of  it 
written  in  Dutch,  afTcrts  that  it  docs  cxiH  and  tells 
us,  that  he  once  doubted  it  as  much  as  any  perfon ; but, 
determined  not  to  trull  general  opinions,  he  made  the 
moll  particular  inquiries  pofllblc ; the  rcfult  of  which 
was,  that  he  found  that  it  is  fituated  in  the  ifland  of 
Java,  about  27  leagues  from  Batavia,  14  from  Soura 
Charts,  the  emperor’s  feat,  and  about  19  from  Tinkjoe, 
the  refidence  of  the  fultan  of  Java.  It  is  furrounded 
on  all  fidcs  by  hills  and  mountains,  and  the  adjacent 
country  for  1 2 miles  round  the  tree  is  totally  barren. 
Our  author  (ays  he  has  gone  all  round  the  fpet  at  about 
1 8 miles  from  the  centre,  and  on  all  (ides  Jie  found  the 
country  equally  dreary,  which  he  afenbes  to  its  noxious 
effluvia.  The  poifon  procured  from  it'is-a  gum,  ifluing 
from  between  the  bark  and  the  tree  ; and  it  is  brought 
by  malefailors  who  have  been  condemned  to  death,  but 
who  are  allowed  by  this  alternative  to  have  a chance  for 
their  life.  An  old  ceclcfiatlic,  our  author  informs  us, 
dwelt  on  the  out  fide  of  the  furr  cun  ding  hills,  whole  bu- 
finefs  it  was  to  prepare  the  criminals  for  their  fate,  if 
death  (hould  be  the  confcqucncc  of  their  expedition. 
And  indeed  fo  fatal  is  its  effluvia,  that  he  acknowledged 
that  fcaroely  two  out  of  20  returned  from  above  700 
whom  he  had  diftnifted. 

Mr  Focrfcb  farther  tells  us,  that  he  liad  feen  feveral  of 
the  criminals  who  had  returned,  and  who  told  him,  that 
the  tree  (lands,  on  the  borders  of  a rivulet,  is  of  a mid- 
dling fize,  and  that  five  or  fix  young  ones  of  tin:  fame 
kind  (land  clofe  to  it-  They  could  not,  however,  fee 
any  other  plant  or  fitrub  near  it  j and  the  ground.was 
of  browni/h  fand,  full  of  (lone*  and  dead  bodies,  and 
difficult  to  pafs.  The  Malayans  think  this  trail  was 
thus  rendered  noxious  and  uninhabitable  by  the  judge- 
ment of  God,  at  Mahomet’s  defire,  on  account  of  the 
fins  of  the  inhabitants.  No  animal  whatever  is  ever 
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feen  there  ; and  fuch  as  get  there  by  any  means  never  Pwfu®. 
return,  but  have  bee^brought  out  dead  by  fuch  of  the  "“"'Y— • 
criminals  as  have  thcmfclves  cfcaped  death. 

Our  author  relates  a circumilancc  which  happened 
in  the  year  1775,  to  about  400  families  (i6cc;  fouls),  * 
who  refufedto  pay  fame  duty  to  the  emprror,  and  who 
were  in  confequeucc  declared  rebels  and  banilhed  : they 
petitioned  for  leave  to  fettle  in  the  uncultivated  parts 
round  Upas  : the  confcqucncc  of  which  was,  that  in  lefi 
than  two  months  their  number  was  reduced  to  about 
3C0  fouls,  who  begged  to  be  reconciled  to  the  emperor,, 
and  were  again  received  under  his  protection.  Many 
of  thefe  fureivor*  Mr  Foerfch  faw,  and  they  had  juJt 
the  appearance  of  perfon#  tainted  with  an  infectious  dif- 
ordcr. 

With  the  juice  of  this  tree  arrows,  lancets,  and  other 
offenfivc  weapons,  arc  poifoned.  With  lancets  thus  poi- 
foned,  Mr  Foerfch  obferves,  that  he  faw  13  of  the  em- 
peror’s concubines  executed  for  infidelity  to  his  bed  in 
February  >776.-  They  were  lanced  in  the  middle  of 
their  breads  j in  five  minutes  after  which  they  were  fei- 
zed  with  a tremor  and  fvbfuUus  ttndmum%  and  in  15  mi- 
notes  they  were  dead.  Their  bodies  were  full  of  livid 
fpots,  like  thofe  of  fetecJfia,  their  faces  fwcllcd,  colour 
blue,  and  eyes  yellow,  &c.  Soon  after  he  faw  feven 
Malayans  executed  in  the  fame  way,  and  faw  the  fame 
effects  follow ; on  which  he  refolvcd  to  try  it  on  other 
animals,  and  found  the  operation  fimilar  on  three  pup. 
pics,  a cat,  and  a fowl,  none  of  which  furvived  more 
than  13  minutes.  He  alfo  tried  its  effects  internally 
on  a dog  feven  months  old ; the  animal  became  deliri- 
ous, was  feized  with  convulsions,  and  died  in  half  an 
hour.  From  all  which  our  author  concludes,  that  it 
is  the  moil  violent  of  all  vegetable  poifons,  and  that  it  • 
contributes  greatly  to  the  unhealthinefs  of  the  illand 
in  which  it  grows.  By  means  of  it  many  cruel  and 
treaclicrous  murders  arc  perpetrated.  He  adds,  that 
there  exills  a fort  of  cajoc-upu  on  the  coail  of 
Macaffar,  the  poifon  of  which,  though  not  near  fo 
violent  or  malignant,  operates  nearly  in  the  lame  man-  - 
ncr. 

To  this  account  our  readers  will  give  fuch  a degree 
of  credit  as  they  think  is  .due  j it  is  our  bufinefs  how- 
ever to  add,  that  it  has  been  controverted  in  all  its  parts 
in  a memoir  of  Lambert  Nolll,  M.  D.  fellow  of  the  Ba- 
tavian Experimental  Society  ?t  Rotterdam,  (fee  Gentle- 
man’s Mag.  May  1 794,  p.  431*)  This  memoir  was  pro- 
cured from  John  Matthew  a Knyn,  who  had  been  23 
years,  from  1763  to  i786,  refident  in  the  illand,  and 
therefore  had  every  opportunity  of  informing  himfclf 
on  the  fpot.  I lithis  memoir  we  arc  told,  that  roerfeh’s  • 
account  of  the  tree  i»  extremely  fufpicious,  from  a vari- 
ety of  circumffanccs  : I . Though  he  had  letters  of  in- 
troduction, be  went  to  no  confiderable  houfe,  and  after- 
wards privately  withdrew  among  the  Englilh.  2.  When 
the  emperor  was  afkcd  refpecting  Foerfch,  and  the  fails 
he  relates,  he  anfwercd,  that  he  had  never  heard  either 
of  him  or  of  the  tree.  3.  The  di fiances  given  to  mark 
the  fituation  of  the  tree  arc  not  accurate.  4.  The  exe- 
cution of  criminals  is  different  from  what  he  rvprcfente. 

5.  The  circumftance  of  feveral  criminals  returning  when 
Foerfch  was  there  has  a fufpicious  appearance.  6. 

There  exills  no  fuch  tradition,  as  that  tlic  tree  wav  pla- 
ced there  by  Mahomet.  7.  There  were  no  fuch  dif-  - 
turbaaces  in  1775  as  Foerfch  reprefents,  the  trail  to 
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which  he  alludes  having  fubmitted  to  the  Dutch  EaA  nations  indeed  ire  involved  in  fable  1 but  the  Poles  ne- 
India  Company  as  early  as  17 56.  8.  The  iiland  is  not  ver  had  even  a bibulous  hiltory  of  their  own  nation.  " 
unhealthy,  as  Foerfch  affects  ; nor  arc  violent  or  pre-  The  reafon  of  this  is,  that  it  was  not  the  cuftotn  with 
mature  deaths  frequent.  9.  The  Javancfe  arc  a curi-  that  nation  to  entertain  itinerant  poets  for  the  amufc* 
ous  and  intelligent  people,  and  ofcotirfc  could  not  be  fo  rnent  of  the  great  ; for  to  the  Tonga  of  theie  poets  en- 
iVriorent  of  this  tree  if  it  had  any  exiitcnce.  10.  The  tertained  among  other  nations  we  are  obliged  for  the 
fteitions  and  pretended  feAi  of  Foerfch  have  no  eo-  early  part  4 their  hiftory  1 but  this  alfiftance  being 


lateral  evidence ; and  every  thing  which  we  gather  from 
the  accounts  of  others,  or  from  the  hiftory  ot  the  people, 
invalidates  them.  For  thefe  and  oilier  reafons,  Dr 
Nolft  concludes,  that  very  little  credit  is  due  to  the  re- 
presentations of  Foerfch,  and  that  tlie  iftand  of  Java 
- produces  no  foch  tree,  which,  if  it  really  grew  there, 
would  be  the  noil  remarkable  of  all  trees. 

POLA,  in  ichthyology,  is  the  name  of  a flat  filh,  re- 
fembHng'  the  foal,  hut  i’omcwhat  fhorter  and  fmaller. 
It  is  called  eynog/oflut  and  /inyuaiml* r.  It  abounds  in 
the  Mediterranean,  and  is  fold  both  in  Rome  and  in  Ve- 
; nice  for  the  table. 

POL  ACRE,  a (hip  with  three  mails,  ufually  na- 
vigated in  the  Levant  and  other  parts  of  the  Medi- 
' terrancan.  Thefe  veflehr  are  generally  furaiihed  with 


deficient  in  Poland,  we  mull  have  rtcoorfe  to  what 
recorded  concerning  it  bythe  hi dorian*  of  ot  her  nations*  x 
The  fovereigns  of  Poland  at  firft  had  the  title  utVoifo  fo. 
dacei,  dukes  or  general*,  as  if  their  office  had  been  wdgw  * 
only  to  lead  the  armies  into  the  field.  The  firft  of  ^j**^11** 
thefe  is  universally  allowed  to  have  been  Lcchua  or  duke*. 
Lecht  | and  to  render  him  more  iliultrious,  he  is  faid  % 
to  have  been  a lineal  defeendant  from  Japhet  tbe  fon  ofLechuitta 
Noah.  According  to  fome  writers,  he  migrated  at 
the  head  of  a numerous  body  of  the  descendants  of  tbe 
ancient  Sclari  from  fume  of  the  neighbouring  nation** 
and,  to  this  day,  Poland  is  called  by  the  Tartars  the 
kingdom  of  La  bus,  Bufching,  however,  gives  a dif- 
ferent account  of  tbe  origin  of  the  Poles.  Sarmatia, 
he  obferves,  was  an  attentive  country,  inhabited  by  a 
‘fquarc  fails  upon  the  main-malt,  and  Irtttn  fails  upon  variety  of  nations  of  diftrrent  names.  He  fuppofcs  the 
the  fore-malt  and  mixen-maft*  Some  of  them,  how-  Poles  to  be  the  dcfeendatits  of  the  ancient  Lui,  a pco- 
ever,  carry  feuare  fails  upon  all  the  ttiree  malls,  pan-  pie  who  lived  In  Colchia  near  the  Pantos  Eurinus  ; j 
ticularly  thofc  of  Provence  in  France.  Each  of  their  whence  the  Poles  are  fometimes  called  Poiaxi.  Crofs-  Oeriv*tisa 
nulls  is  commonly  formed  of  one  piece,  fo  that  they  mg  feveral  rivers,  they  entered  Pofaania,  and  fculed  on  °f 
have  neither  top-maft  nor  top-gaUant-mall ; neither  the  borders  of  the  Warta,  while  their  neighbours 
have  they  any  berfet  to  their  yards,  bccaufe  the  men  Zcihi  fettled  on  tbe  Elbe,  in  the  550th  year-of  Chrrtt. 

Hand  upon  the  top-fail-yan!  to  loofe  or  furl  the  top-  As  to  the  name  of  Polamd,  or  PoMj9-m  it -is  called  by 
gallant-fail,  and  on  tlse  lower-yard  to  w/,  to  loofc,  or  the  natives,  it  coroes  from  the  Sclavonic  word  /*•£, 
furl,  the  top-fail,  whofe  yard  is  lowered  fnfficiently  down  or  Poky  which  ftgitifies  a country  adapted  to  hunt- 
for  that  pnrpofe.  in£,  .becaufe  the  whole  country  was  formerly  covered 

POI.AEDRASTYLA, 1*11  natural  hiftory,  « the  with  vaft  ferefts,  cxcrediogiy  proper  for  that  employ- 
name  of  a genus  of  cryftals,  derived  from  the  Creek  snent.  4 

»»*vc.  artfoy,  the  primitive  particle  »,  not,  and  Of  the  tranfa&MMrs  of  Lechm  during  the  time  that  Vifdmw 

rvx»f,  a column  ; and  -means  a cry  ftal  with  many  planes,  -he  enjoyed  the  fovereignty,  we  have  no  certain  ac-  the  fccoari 
and  without  a column.  count.  Hi*  focccifovwus  named  Vtfcimtr , who  is  ge- 

The  bodies  of  this  germs  are  cryftals  of  two  o&an-  neraUy  fuppofcd  to  h»ve  been  the  nephew  of  Lecluw* 
gular  pyramids,  with  the  b?fes  joined,  the  whole  body  He  was  a warlike  and  fuccefsful  prince,  fubduiag  many 
confiiting  of  16  plane*.  Of  this  genus  there  are  only  provinces  of  Denmark,  and  building  the  city  of  Wii- 
two  fpecies  known  : 1.  A brown  kind  with  fbort  pyra-  ’-mar,  fo  callqd  from  the  name  of  the  foverrigu.  But 
mid*,  found  in  great  plenty  in  Virgiuia  on  the  fide*  of  'the  Danifii  hiftorians  take  no  notice  of  his  wars  rich 
hilts  ; and,  2.  A colourlefs  one,  with  longer  pyramids,  -iheir  country;  nor-  do  they  even  mention  a prince  of 
This  has  \et  been  found  only  in  one  place,  which  is  the  this  name.  However,  he  is  faid  to  have  reigned  for  a 
great  mine  at  Goflalaer,  in  Saxony,  where  it  ufually  long  time  with  great  glory  ; but  to  have  left  the  people 
t? . . .1 .l.  j:o r.  - _r  .l.  j-r . 'r 


lies  at  great  depths. 

POLAND,  a kingdom  of  Europe,  in  its  largeft  ex- 
tent bounded  by  Pomerania,  Brandenburg,  Silcfia,  and 
Moravia,  to  the  weft;  and,  toward*  the  raft,  by  part 
of  Ruffia  and  the  Lifter  Tartary  ; on  the  north,  it  Wafted 
has  the  Baltic*,  Ruffia,  the  grand  province  of  Livo-  wars  of 


in  gTeat  diftrris,  00  account  of  the  difputes  wtiich  arofie 
about  a fucceflbr. 


After  the  death  of  Vifcimer,  the  nobility  were  on  Form  of 
the  point  of  electing  a fovereign,  when  the  people, 


by  the  grievous  burdens  occaiioned  by  the  lCto 
Vifcimer,  unanimouily  demanded  another  form  ariftocracy. 


nia,  and  Samogitia  ; and  on  the  fouth,  it  is  hounded  of  government,  that  they  might  no  ledger  be  liable  to 
by  Beftarahia,  .Tranfylvania,  Moldavia,  and  Hungary,  fuffer  from  ambition  and  tyranny.  At  firft  the  nohi- 
Gcographers  generally  divide  it  into  tlie  provinces  of  lity  pretended  to  yield  to  this  humour  of  the  people 


fnfSn  ariftocracy. 


Poland.  Proper,  Lithuania,  Samogitia,  Com  land,  Pnif- 
fla,  Maftovia,  Polachia,  Pokfia,  Little  Kuifia,  called 
like1  rife  Rufat  Rubra  or  Red  Ruffin,  Podolia,  and  the 
U brain.  Now,  however,  It  is  very  confidcrably  re- 
duced in  extent,  as  • ill  appear  in  tbe  courfc  of  its  hi- 
ftory. For  a map  of  Poland,  Lithuania,  ar.d  Pruffia, 
fee  Plate  CCCCX. 


with  great  relo&ancc  j however,  they  afterwards  deter- 
mined on  foch  a form  of  government  m threw  all  the 
power  into  their  own  hand*.  Twelve  palatines,  or 
vaivodes,  were  chofcn  j and  the  Polith  dominions  di- 
vided into  a*  many  provinces.  Thefe  palatines  escr- 
cifcd  a defpotic  authority  within  their  feveral  jurifdic- 
tions,  and  aggravated  the  mifery  of  the  people  by  pev- 


With  roi  ard  to  the  hiftory  of  Poland,  wc  are  not  pctual  wars  among  themfclres ; upon  which  tt»<  Pole** 
to  gather  !c  cariicr  part  of  it  from  any  accounts  tnrnf-  worn  out  with  oppreflion,  refolved  to  return  to  their 
Xnittcd  ro  us  by  tin*  native* j The  early  hutorits  of  all  old  form  of  government.  Many  aftcmblks  were  held 
i for 
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P JanJ.  for  t!»I*  purpcfc  ; but,  by  rcafon  of  the  oppofition  of  were  laid  all  the  etifign*  of  the  ducal  authority ; and  an  rol*n4. 
v— - jhe  vaivodea,  they  came  to  nothing.  At  laft,  however,  herald  proclaimed,  that  he  who  firft  arrived  at  that  pfl« 
they  call  tlfcir  rjrtt  upon  Cracus,  or  Gracu*,  whofe  lar  from  a river  at  lome  diftancc,  named  Poudtru , was 
wealth  and  popularity  had  raffed  him  to  the  high»&  to  enjoy  them,  A Polifh  lord  named  Lfebus  wa*  re- 
honours among  his  countrymen-  The  Poles  fay  that  folved  to  fecure  the  victory  to  himfclf  by  a ftratagem  ; 
he  wa*  a native  of  Poland,  and  one  of  the  1 2 vaivode*  ; for  which  purpofc  he  caufed  iron  fpikes  to  be  driven  all 
6 but  the  Bohemian*  affirm  that  he  was  a native  of  their  over  the  courier,  referring  only  a path  for  hi*  own  horfe. 

Tbe  duke,  country : however,  both  agree  in  maintaining,  that  he  The  fraudulent  dcftgn  took  effeft  in  part,  all  the  reft 
dnm  refto-  WRft  defeended  from  the  ancient  family  of  the  Gracchi  of  the  competitor*  being  demounted,  and  feme  fevtrrely 


in  Rome  ; who,  they  fay,  werebanifhed  to  this  country'. 
He  is  faid  to  have  fignalired  himfclf  again  ft  the  Franks, 

. t __  I.  . r J-/. . I 


hurt  by  their  fall.  Lcchus,  in  confcquence  of  this  vic- 
tory, was  about  to  be  proclaimed  duke  ; when,  unlucki- 
ly for  him,  a peafant  who  had  found  out  the  artifice  op- 


whom  he  overthrew  in  fome  defperaie  engagements,  and  ly  for  him,  a peafant  who  had  found  out  the  artifice  op- 
alkrwardB  built  the  city  of  Cracow  with  their  fpoils.  pofed  the  ceremony ; and  upon  an  examination  of  the 
He  did  not  enlarge  hi*  dominion*,  but  made  his  fubjc&ft  ia&,  Lcchus  was  tom  in  pieces,  and  the  ducal  authority 
happy  by  many  excellent  regulation*.  At  laft,  after  a conferred  upon  the  peafant. 

long  and  glorious  reign,  he  expired,  or,  according  to  The  name  of  the  new  monarch  was  alfo  Lcchus.  He 
fome,  was  aifjfmated  by  a nobleman  who  afpired  to  the  attained  the  fovereignty  in  the  year  774,  andbehavid 
. crown.  with  great  wifdom  and  moderation.  Though  lie  po defied 

Cracus  left  three  children  ; Cracus,  lcchus,  and  a the  qualities  of  u great  warrior,  and  extended  his  domi- 
daughtcr  named  Vanda . Tlie  firft  fucecedcd  to  the  nions  on  the  fide  of  Moravia  and  Bohemia,  ytt  his  chief 
dukedom  in  virtue  of  his  birthright;  but  wasfoon  after  delight  was  to  make  his  fubjecls  happy  by  peace.  In 
murdered  by  his  brother  Lcchus.  However,  it  feems  the  decline  of  life  he  was  obliged  to  engage  in  a war 
the  thoughts  of  the  crime  which  be  had  committed  fo  w ith  Charlemagne,  and  is  faid  by  fome  to  have  fallen  in 
dillurbed  his  confidence,  that  the  fecret  could  not  be  battle  with  that  powerful  monarch  ; though  other*  affert 
kept.  When  it  was  known  that  he  had  been  the  mur-  that  he  died  a natural  death,  having  lived  fo  long  that 
defer  of  hi*  late  fovereigu,  lie  was  depofed  with  all  the  fpring*  of  life  were  quite  worn  out. 
poflible  mark*  of  ignominy  and  contempt,  and  his  filler  Lcchus  HI.  was  fucctrcded  by  his  fon  Lcchus  IV. 
Vanda  declared  duchefs.  She  was  a mod  beautiful  and  who  inherited  all  hi*  father’*  virtues.  He  fupprefled  an 
accompliihcd  lady  ; and  foon  after  fhe  had  been  raifed  infurreflion  in  the  Polifh  provinces,  by  which  he  ac- 
to  the  fovereignty,  one  Rithogar,  a Teutonic  prince,  quired  great  reputation  ; after  which  he  led  his  army 
lent  an  ambaflador  demanding  her  in  marriage,  and  againil  the  Greek  and  Italian  legions  who  had  over- 

threatening  war  if  his  propofols  were  reftifed.  Vanda  run  Panonia.  He  gained  a complete  victory  over  his 

marched  in  perion  again  ft  him  at  the  head  of  a'numer-  enemies.  Nor  was  his  valour  more  confpicuous  in  the 
ou*  army,  and  the  event  proved  fatal  both  to  Rithogar  battle  than  hi*  clemency  to  the  van^uifhed  : for  lie  dif- 
and  berfelf.  Tlie  troops  of  Rithogar  abandoned  him  miffed  all  his  prifoners  w'itliout  ranfom  ; demanding  no 

without  ftriking  a blow,  upon  w hich  he  killed  himfclf  other  conditions  than  that  they  fhould  never  again  difturb 

in  dtfpair  ; and  Vanda,  having  become  enamoured  of  the  peace  of  Poland,  or  the  allies  of  that  kingdom.  This 

. him,  wa*  fo  much  concerned  for  hi*  death,  that  flic  duke  is  faid  to  have  been  endowed  with  many  virtues, 

drowned  herfdf  in  the. river  Viflula  or  WcfeL  From  and  is  charged  only  with  the  vice  of  incontinence.  He 

this  unfortunate  lady  the  country  of  Vaudalia  takes  its  left  20  natural  children,  and  only  one  legitimate  foo, 

y name.  named  Popitl , to  w hom  he  left  the  forercignty.  Poptel 

Again  a bo-  The  family  of  Cracus  having  become  extinft  by  the  was  aJlo  a virtuous  and  pacific  prince,  who  never  had  rc- 

ldhcd.  dentil  of  Vanda,  the  PqJe*  were  again  left  at  liberty  to  courfc  to  arm*  but  through  ncccffity.  He  removed  the 
choofc  a new  fovereigu  or  a new  form  of  government,  feat  of  government  from  Cracow  to  Gncfna,  and  was 
Through  a natural  levity,  they  changed  the  form  of  fucceedcd  by  hi*  nephew  Popicl  II.  a minor, 
government,  and  reftored  the  voivodes  notwitliftanding  'Hie  young  king  behaved  with  propriety  a*  long  as 
all  that  they  had  formerly  fuffered  from  them.  ITie  he  was  under  the  tuition  of  others ; but  as  foon  a*  hr 

confcquence*  were  the  fame  a*  before  : the  vaivodes  had  got  the  reins  of  government  into  his  own  hands  the 

abufed  their  power;  the  people  were  oppreffed,  and  the  face  of  affairs  was  altered.  Lcchus  III.  who,  as  hath 

3 (late  was  diffracted  between  foreign  wars  and  civil  con-  been  already  mentioned,  had  20  illegitimate  children, 

Reftored  tentiona.  At  that  time  the  Hungarian*  and  Moravians  had  promoted  them  to  the  government  of  different  pro- 

a 'fecund  bad  invaded  Poland  with  a numerous  army,  and  were  vinccs ; and  they  had  difeharged  the  duties  of  their  office* 

time.  oppofed  only  Lima  handful  of  men  almoft  ready  to  fur-  in  fuch  a manner  as  ftiowcd  that  they  were  worthy  of  the 

render  at  diferetion.  However,  one  Premiflaus,  a pri-  confidence  repofed  in  them.  However,  as  foon  as  Popicl 

vatc  foldicr,  contrived  a ftratagem  by  which  the  numcr-  -came  of  age,  being  fedticed  by  the  advice  of  his  wife,  an 

ous  forces  of  the  enemy  were  overthrown  ; and  for  his  artful  and  ambitious  woman,  he  removed  them  from  their 

valour^was  rewarded  with  the  dukedom.  We  arc  ig-  puffs,  treated  them  w ith  the  utmoft  contaupt,  and  at  laft 

no  rant  of  the  other  tranfa&ions  of  his  reign ; but  all  found  means  to  poifon  them  all  at  once  at  an  entertain- 

biilorians  inform  us  that  he  died  deeply  regretted,  and  rnent.  A dreadful  puniftiment,  however,  according  to 

without  ifluc;  fo  that  the  Pok>  had  once  more  to  the  hiftoriana  of  thole  times,  attended  his  treachery  and 

ckooic  a fbvertign.  cruelty.  The  bodies  of  the  unhappy  governors  were 

On  the  death  of  Prcmifiaus  fevcral  candidate*  appeared  left  unburied  ; and  from  them  iffued  a fwarm  of  rat*, 
for  the  throne  ; nod  the  Poles  determined  to  prefer  him  who  purfued  Popicl,  his  wife,  and  children,  wherever  they 
■who  could  overcome  all  his  competitors  in  a liorfc-racc.  went,  and  at  laft  devoured  them.  The  nation  now  be- 
A A cue  pillar  wa*  erected  near  the  capital,  on  which  came  a prey  to  civil  difeord  at  the  fame  time  that  it  was 
• Vol.  XV'.  Part  I.  Mm  bandied 
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'bira/Ted  by  a foreign  enemy  j and,  io  fhort,  the  flat© 
-’L  feemrd  to  be  on  the  verge  of  dilTolution,  when  Piaftus 

P was  proclaimed  duke  in  83c,  from  whom  the  natives  of 
Why  the  ducal  or  regal  dignity  were  called  FijJlet.  See  Piastus. 
fuvcftf.gns  This  excellent  monarch  died  in  861,  and  was  fucceedcd 
•iVcaUed  by  his  fon  Ziemovitus,  who  of  a more  warlike  dif- 
tl  jiMi.  pofition  than  his  father,  and  who  firft  introduced  a re- 

gular difeipline  among  the  Poliih  troop*.  He  main- 
tained a refpcflable  army,  and  took  great  pains  to  ac- 
quire a perfeft  knowledge  in  the  art  of  war.  The  con- 
fluence of  this  was,  that  he  was  victorious  in  all  his' 
battles;  and  retook  from  the  Germans  and  Hungarians 
not  only  all  that  they  had  gained,  but  enlarged  his  do- 
minions beyond  what  they  had  been.  After  his  death 
nothing  remarkable  happened  in  Poland  till  the  time  of 
Mice /flans  I.  who  attained  the  ducal  authority  in  9G4. 
He  was  bom  bliud,  and  continued  fo  for  feven  years : 
after  which  he  recovered  Ids  fight  without  ufing  any 
medicine  ; a circumllancc  fo  extraordinary,  that  in  thoic 
f0  times  of  ignorance  am!  fupcrftition  it  was  accounted  a 
rhsiftiani*  miracle.  In  his  reign  the  Chriftian  religion  was  intro- 
vj  introdii-  duccd  into  Poland.  The  moil  probable  account  of  the 
cczflluH  * tnan*icr  ‘n  u^'°h  Chriilianity  was  introduced  is,  that 
Micczflans  having  by  ambaiTadors  made  his  addrcfTes  to 
Daliorwka  daughter  to  the  Duke  of  Bohemia,  the  lady 
rcjcCtcd  his  offer  unlefs  lie  would  fnffer  himfclf  to  be 
baptized.  To  this  the  duke  confcntcd,  and  was  bap- 
tized, after  having  been  inftruCtcd  in  the  principles  of 
Chriilianity.  He  founded  the  archbifhoprics  of  Gnefna 
and  Cracow ; and  appointed  St  Adalbert,  fent  by  the 
pontiff  to  propagate  Chriilianity  in  Poland,  primate  of 
the  w hole  kingdom.  On  the  birth  of  his  fon  Bolcflaus  he 
redoubled  his  zeal ; founding  fcvcral  bifhoprics  and  mo- 
nailcrics ; ordering  likewife  that,  when  any  part  of  the 
Gofpcl  was  read,  the  hearers  fhould  half-draw  their 
fwords,  in  teftimony  of  their  readinefs  to  defend  the  faith. 
He  was,  however,  too  fuperilitious  to  attend  to  the  duties 
of  a fo  vc reign  ; and  fuffered  his  dominions  to  be  ravaged 
by  his  barbarous  neighbour  the  duke  of  Ruffia.  Yet, 
with  all  his  devotion,  he  could  not  obtain  the  title  of 
king  from  the  pope,  though  he  had  warmly  folicited  it ; 
but  it  was  afterwards  conferred  on  his  fon,  who  fucceed- 
cd to  all  his  dominions. 

BoVfUut  Bolcflaus  I.  the  firft  king  of  Poland,  Atmamed  Chroiry, 

th«  firft  fucceedcd  to  the  fovereignty  in  999.  He  alfo  profefted 
kioc  of  »'o-  and  chcrifhcd  Chriilianity,  and  was  a man  of  great  va- 
lacd.  jour  arKj  prudence.  However,  the  firft  tranfadion  of 
his  reign  favoured  very  much  of  the  ridiculous  piety  of 
thofc  times.  He  removed  from  Prague  to  Gnefna  the 
remains  of  a faint  which  he  had  purchafcd  at  a confider- 
ablc  price.  The  Emperor  Otho  III.  made  a pilgrimage, 
on  account  of  a vow,  to  the  tomb  of  this  faint.  He  was 
hoipitably  received  by  Bolcflaus,  whom,  in  return,  be 
invelled  with  the  regal  dignity ; an  ad  which  was  con- 
firmed by  the  pope.  Tliis  new  dignity  added  nothing 
to  the  power  of  Bolcflaus  ; though  it  incrcafcd  his  con- 
fequcnce  with  hie  own  fubje&s.  He  now  affcCled  more 
ilatc  than  before;  liis  body-guards  W'ere  confidcrably 
augmented  ; and  he  was  conllantly  attended  by  a nu- 
merous and  fplendid  retinue  whenever  he  ftirred  out  of 
his  palace.  Thus  he  infpired  his  people  with  an  idea 
of  his  greatnefs,  and  confcqocntly  of  their  own  import- 
ance ; which  no  doubt  was  neceflary  for  the  accurapliih- 
ment  of  a defign  be  had  formed,  namely,  an  offeniive 
war  with  Ruifia ; but  when  he  wm  upon  the  point  of 
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fetting  out  ou  this  expedition,  he  was  prevented  by  the  PotW. 

breaking  out  of  a war  with  the  Bohemians.  The  ele-  v "w 

vation  of  Bolcflaus  to  the  regal  dignity  had  excited  the 
eitty  of  the  duke  of  Bohemia,  who  had  folicited  the 
fame  honour  for  himfelf,  and  had  been  refufed.  His 
icaloufy  was  further  excited  by  the  connection  between 
Bolcflaus  and  the  emperor,  the  former  having  married 
Rixa  the  emperor’s  niece.  Without  any  provocation, 
therefore,  or  without  giving  the  leall  intimation  of  his 
defign,  the  duke  of  Bohemia  entered  Poland  at  the  head 
of  a numerous  army,  committing  everywhere  dreadful 
ravages.  Bolcflaus  immediately  marched  againfl  him,H  ,J 
and  the  Bohemians  retired  with  precipitation.  Scarcity  qu^r^Ba- 
of  provifions,  and  the  inclemency  of  the  feafon,  prevented  hernia 
Bolcflaus  at  that  time  from  purfuing ; but  as  foon  as 
thefe  obftaclcs  were  removed,  he  entered  Bohemia  at  the 
head  of  a formidable  army,  with  a full  refolution  of 
taking  an  ample  revenge.  The  Bohemians  were  alto- 
gether unable  to  refill ; neither  indeed  had  they  courage 
to  venture  a battle,  though  Bolcflaus  did  all  in  his  power 
to  force  them  to  it.  So  great  indeed  was  the  cowardice 
of  the  duke  or  his  army,  that  they  fuffered  Prague,  the 
capital  of  the  duchy,  to  be  taken  after  a fiege  of  two 
years';  having  never,  during  all  that  time,  ventured  to 
relieve  it  by  fighting  the  Poliih  army.  The  taking  of 
this  city  was  quickly  followed  by  the  reduction  of  all  the 
places  of  inferior  note : but  though  Bolcflaus  was  in 
pofleflton  of  almoft  all  the  fortified  places  in  Bohemia, 
he  could  not  believe  his  conqueffs  to  be  complete  until 
he  became  mailer  of  the  duke’s  perfon.  'This  unfortu- 
tunatc  prince  had  Unit  himfelf  up  with  his  fon  in  his 
only  remaining  fortref*  of  Wiflogrod,  where  he  imagined 
that  he“  Ihould  be  able  to  foil  all  the  attempts  of  the 
Polilh  monarch.  In  this,  however,  he  found  himfelf 
di (appointed.  Bolcflaus  inveftrd  the  place,  and  made 
his  approaches  with  fiich  rapidity,  that  the  garrifon, 
dreading  a general  aflault,  refolvcd  to  capitulate,  and 
perfifted  in  their  refolution  notwithftanding  all  the  in- 
treaties  and  promifes  of  the  duke.  The  confequcnce 
was,  that  the  unhappy  prince  fell  into  the  hands  of  his 
enemies,  and  had  his  eyes  put  out  by  Bolcflaus ; after 
which,  his  fon  Jaremir  was  put  into  perpetual  and  clofe 
confinement. 

From  Bohemia  Bolcflaus  marched  towards  Moravia  ; And  Mon- 
but  no  fooner  did  he  arrive  on  the  frontier  than  the  vh- 
whole  province  fubmitted  without  a blow.  He  then 
refumed  bis  intention  cf  invading  Ruffia ; for  which  be 
had  now  a very  fair  opportunity,  by  reafon  of  a dvil 
war  which  raged  with  violence  among  the  children  of 
duke  Volodomtr.  The  chief  competitors  were  Jariilaus 
and  Suantepolk.  'Hie  latter,  having  been  defeated 
by  his  brother,  was  obliged  to  take  refuge  in  Poland, 
where  he  ufed  all  the  arguments  in  his  power  with 
king  Boleflaus  in  order  to  induce-  him  to  revenge  his 
caufe.  Boleflaus  having  already  an  intention  of  invading 
that  country,  needed  but  little  intreaty  ; and  therefore 
moved  towards  Ruffia  at  the  head  of  a very  numerous 
army  : giving  out,  that  he  had  no  other  defign  than  to 
revenge  the  injufticc  done  to  Suantepolk.  He  was  met 
on  the  banks  of  the  river  Bog  by  Jariilaus  at  the  head 
of  an  army  much  fuperior  in  number  to  his  own  ; and 
for  iomc  days  the  Poliih  army  was  kept  at  bay  by  *4 
the  Ruffians.  At  laft  Bolcflaus,  growing  impatient, 
refolvcd  to  pafs  the  river  at  all  events ; and  therefore 
forming  lu$  cavalry  in  the  bdl  manner  for  breaking  the  the  Rtf. 

torreot,^* 
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iVand.  tArrtnt,  he  ttcpofed  his  own  perfon  to  thentmoft  of  it*  the  eonqtlcll  of  Pruffia  and  Pomerania;  the  fetter  of  Pofe  4- 
“ ' force.  Encouraged  by  his  example,  the  Poles  advan-  which  provinces  had,  in  the  former  civil  wars,  been  dif-  — 

ced  breall-high  in  the  water  to  the  oppofite  ffiore  ; from  membered  from  Poland.  His  arms  were  attended  with  yyith^ruf 
whence  the  enemy  gave  them  all  the  annoyance  in  their  equal  fuccefs  againil  both  : indeed  the  very  terror  of  his  6*  tod  Pa* 
power.  In  fpite  of  all  oppolition,  however,  the  Poles  name  feemed  to  Anfwcr  all  the  purpofes  of  a formidable  me  nr  it. 
reached  the  bank,  and  foon  gained  a complete  victory,  army.  Thefe,  however,  he  Teems  to  have  defigned  to 
Jariflaus  being  obliged  to  fly  to  K iovia.  This  city  was  be  the  laft  of  his  warlike  enterprifes  ; for  he  now  applied 
immediately  in  veil  id  ; but  Jariflaus  retired  farther  into  himfclf  wholly  to  the  enacting  of  whole  Tome  laws  for  the 


the  country  in  order  to  recruit  his  army,  leaving  the  city 
to  its  fate.  The  garrifon  made  a brave  defence,  but 
were  at  laft  compelled  to  furrendcr  at  diicretion.  A vaft 
treasure  was  found  in  the  place ; great  part  of  which 
was  diftnbuted  by  Bolcflaus  among  the  foldicrs. 

Though  the  king  of  Poland  had  now  become  mailer 
of  the  greateft  part  of  Ruffia,  be  knew  that  the  only 

15  poffiblc  means  of  keeping  the  country  in  fubjeAion  was 

Piters  by  placing  a natural  fovertign  over  the  inhabitants.  For 

i>iuintc[  olk  rcafon  be  reinftated  Suantcpolk,  though  his  preten- 
ihrane  of  ^on*  wcrc  ^ difputcd  by  Jariflaus.  The  latter  had 

Rkiiha,  formed  a flying  camp,  and  meditated  a feheme  of  fur* 

prifing  and  carrying  off  his  rival  brother ; but  having 
failed  in  this  attempt,  he  retired  to  Novogorod,  where 
the  attachment  of  the  inhabitants  enabled  him  to  make 
fomc  refiftancc,  till  at  fell  he  was  attacked  and  defeated 

16  by  Bolcflaus,  which  feemed  to  give  the  flniihing  ftroke 
Who  at-  to  his  affairs.  The  king  of  Poland,  however,  now  met 
cut'hbn  eff  w a morc  dangerous  enemy  in  the  perfidious  and  un- 
wiih  hi*  grateful  Suantcpolk  than  he  had  experienced  in  Jariflaus. 
whole  a r-  The  Ruffian  prince,  imagining  himfclf  a dependent  on 
Ti*  ^ Eolcflaus,  formed  a confpiracy  againil  him;  by  which 

^ he  projected  nothing. lefs  than  the  deftruction  of  him 
and  his  whole  army.  The  maffacre  was  already  begun 
when  Eolcflaus  received  intelligence.  The  urgency  of 
the  cafe  admitted  of  no  delay : die  king  therefore 
mounted  his  horfc  ; and  having  with  the  utmoft  hafte 
affemblcd  part  of  his  army,  fell  upon  the  traitors  with 
tj  fuch  fury,  that  they  were  obliged  to  betake  thcmfelvcs 
A <?rcAdfiil  to  flight,  and  Bo!cflau3  got  fafe  into  Poland.  But  in 
lutde  be-  die  mean  time  Jariflaus  having  affemblcd  freih  forces. 
Ruffians*6  Pur^uc<^  anny ; and  having  come  up  with 

*.d  Pole.*  ^lenl  juft  a*  one  half  had  cruffcd  the  river  Borifthenes, 
attacked  them  with  the  utmoft  fury.  Bolcflaus  defend- 
ed himfclf  with  the  greateft  resolution  ; but,  by  reafon 
of  his  forces  being  divided,  victory  was  dubious  for 
a long  time.  At  laft,  when  the  army  liad  wholly  crofted, 
the  Ruffians  wcrc  entirely  put  to  the  rout,  and  a terrible 
carnage  enfued.  The  victory,  however,  though  com- 
plete, was  not  decifive  ; for  which  reafon  Bolcflaus 
thought  proper  to  continue  his  retreat,  without  attempt- 
tg  ing  to  conquer  a country  too  cxienfive  for  him  ever  to 
jfryppy  keep  in  fubjedion.  Still,  however,  his  martial  inclina- 
ewnquered  tion  continued,  and  he  led  his  army  into  Saxony.  The 
bj  Bole-  inhabitants  of  this  country  had  hitherto  refilled  all  at- 
**u*'  tempts  that  had  been  made  on  their  freedom,  and  ftill 
made  a violent  flruggle  for  liberty ; though,  in  fpite  of 
their  utmoft  efforts,  they  were  obliged  at  fell  to  fubmit 
to  the  yoke.  On  his  withdrawing  the  troops  from 
Saxony,  however,  the  king  thought  proper  to  leave  the 
people  to  their  liberty,  contenting  himfclf  with  a rich 
booty.  The  boundaries  of  his  empire  he  now  fixed  at 
the  river  Elbe ; where  he  erected  two  iron  columns, 
in  order  to  tranfmit  the  memory  of  his  conqucll  to 
pofterity. 

Eolcflaus,  ftill  unfilled  with  victory,  now  meditated 


benefit  of  lus  people.  But  in  the  midft  of  this  tran- 
quillity Jariflaus  aflembled  the  moft  numerous  army  that 
had  ever  been  heard  of  in  Ruffia,  with  wluch  he  appear.  ^ 
ed  on  the  frontiers  of  Poland.  Bolcflaus,  though  now  Gain*  tm* 
advanced  in  years,  marched  out  againft  his  adversaries,  great 
and  met  them  on  the  banks  of  the  Borifthenes,  rendered 
famous  by  the  victory  he  liad  lately  gained  there.  TheSSfaj? 
Poles  crofted  the  river  by  fwimming ; and  attacked  theon  which 
enemy  before  they  had  time  to  draw  up  in  order  of1**  wholo 
battle  with  fuch  impetuofity,  tliat  a total  rout  foon  en,|:f’£m.,jr 
fued.  The  Ruffians  were  feized  with  a panic,  and  Jsu 
riflaus  was  harried  away,  and  almoft  trampled  to  death 
by  the  fugitives.  Many  thoufand  prifoners  were  taken, 
but  Boleftaus  releafed  them  upon  very  eafy  conditions  ; 
contenting  himfclf  with  an  inconfidcrablc  tribute,' and 
endeavouring  to  engage  the  affections  of  the  people  by 
his  kindnefs.  This  well-timed  clemency'  produced  fuch 
an  happy  cffcCl,  that  the  Ruffians  voluntarily  fubmitted 
to  his  jurifdiction,  and  again  became  his  fubjccls.  Soon  R JJ 
after  this  he  died  in  the  year  1025,  after  having^ 
vaftly  extended  his  dominions,  and  rendered  his  fubjeCU 
happy. 

Bolcflaus  was  fuccccdcd  by'  his  fon  Micczftaus  II. 
but  he  poflefled  none  of  the  great  qualities  of  bis  father, 
being  indolent  and  debauched  in  his  behaviour.  In 
the  very  beginning  of  his  reign,  the  Ruffians,.  Bohe- 
mians, and  Moravians,  revolted.  However,  as  the  fpirit 
and  difeiplinc  introduced  by  Bolcflaus  ftill  remained  in 
the  Polilh  army,  Micczffeus  found  no  great  difficulty 
in  reducing  them  again  to  obedience  : after  which,  de- 
voting himfclf  entirely  to  voluptuoufnefs,  he  was  feized 
with  a frenzy,  which  put  an  end  to  his  life  in  the  year 
1034.  The  bad  qualities  of  this  prince  proved  verTR.;xat  a tj. 
detrimental  to  the  filtered  of  ids  fon  Cafimir  ; though  ranoical ’ 
the  fetter  had  received  an  excellent  education,  and  wasrrRcnt* 
po  lie  fled  of  many  virtues.  Iuftead  of  ekcling  him  king, 
they  elude  Rixa  his  mother  queen-regent.  She  proved  ion 
tyrannical,  and  fo  partial  to  her  countrymen  the  Ger-ndr.  * 
nuns,  that  a rebellion  enfued,  and  ihe  was  forced  to  fly 
to  Germany  ; where  Ihe  obtained  the  protection  of  the 
emperor  by  means  of  the  immenfe  treafurcs  of  Boleftaus, 
wluch  Ihe  had  caufed  to  be  tranlported  thither  before 
her.  Her  bad  behaviour  and  cxpuliion  proved  ftill  more 
fatal  to  the  affairs  of  Cafimir  than  even  that  of  Ids  fatherv 
He  was  immediately  driven  out  of  the  kingdom  ; and  a 
civil  war  taking  place,  a great  many  pretenders  to  the 
crown  appeared  at  once.  To  the  mifcrics  occafioncd  Poland  dr* 
by  thi6  were  added  thole  of  a foreign  war  ; for  the  Uo- fluffed  by 
hemians  and  Ruffians  invaded  the  kingdom  in  different  an* 
places,  committing  the  moll  dreadful  ravages.  The  tors,  **  ' 

confcqucncc  of  thel’e  accumulated  diftrclles  was,  that  the 
nobility  came  at  fell  to  the  refulutioa  of  recalling  Cafimir, 
and  electing  him  fovertign.  However,  before  they 
took  this  mcafure,  it  was  thought  proper  to  fend  to 
Rome  to  complain  cf  the  behaviour  of  the  duke  of  Bo- 
hemia. The  deputies  were  at  firft  rcccivcd:favourably  1 
Mm*  but 
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Poland. ' but  the  influence  of  the  duke's  gold  prevailing,  no  rc- 
drefs  was  obtained  ; to  tliat  at  lull  it  was  rcfolved,  with- 
out more  ado,  to  fend  for  Gaiimir. 

The  only  difliculty  was  where  to  find  the  fugitive 
prince ; for  he  had  been  gone  five  yean  from  the  king- 
dom, and  nobody  knew  the  place  of  hi*  retreat.  At 
foil,  by  fending  an  embafly  to  his  mother,  it  was  found 
out  that  he  had  retired  into  France,  where  he  applied 
clofely  to  ftudy  at  the  univerfity  of  Paris.  Afterward* 
he  went  to  Italy  ; where,  for  the  fake  of  fubfillence,  he 
took  upon  him  the  monadic  habit.  At  that  time  he 
. had  returned  to  France,  and  obtained  fomc  preferment 

in  the  abbey  of  Clugiri.  Nothing  now  obltru&ed  the 
prince's  return  hut  the  facrcd  function  with  which  he 
was  inverted.  However,  a difpenfation  was  obtained 
from  the  pope,  by  which  he  was  rclcafed  from  hi*  ce- 
rt cl d radical  engagement*,  on  condition  that  he  and  all 

Poland fub  die  kingdom  (hould  become  fubje6\  to  the  capitation  tax 
jeAed  to  cauaj  i'rter-f'tnce.  Some  other  condition*  of  lefs  con- 
fequence  were  added  \ fuch  a«,  that  the  Poles  fhould 
fhave  their  heads  and  beards,  and  wear  a white  linen 
robe  at  feftivals,  like  other  profeffor*  of  the  Catholic 
religion.  Great  preparation*  were  made  for  the  recep- 
tion of  the  young  prince  : and  he  was  met  on  the 
frontier  by  the  nobility,  clergy,  and  forces  of  the  nation  ; 
by  whom  he  was  conduced  to  Gncfna,  and  crowned  by 
the  primate  with  more  than  ufual  folcmnity.  He  proved 
a virtuous  and  pacific  prince,  as  indeed  the  diitra&cd 
fituation  of  the  kingdom  would  not  admit  of  the  carry- 
ing on  of  wars.  However,  Cafnnir  proved  his  courage 
in  fubduing  the  banditti  by  which  the  country  wa* 
"Over-run  ; and  by  marrying  the  princef*  Mary,  filler  to 
the  duke  of  Rulfia,  all  quarrels  with  that  nation  were 
for  the  prefent  extinguifhed.  Upon  the  whole,  the 
kingdom  Hourifhed  during  his  reign  ; and  became  more 
refpcAable  from  the  wifdom  and  (lability  of  the  admi- 
nistration than  it  could  have  been  by  many  vi&ories. 
After  a happy  reign  of  1 6 years,  he  died  beloved  and 
BolertiuiII  rc£rcttc<l  ky  all  his  fubjeCts. 

a valiant  * happy  admiuiftration  of  Caftmir  the  kingdom 

snd  luce ch*  recovered  fuf&cicnt  ftrength  to  cany  on  fnccc&ful  wars 
ful  prir.ee  again rt  it*  foreign  enemies.  Boleflaus  II.  the  fon  of 
Cafimir,  an  enterprifing  and  valiant  prince,  fuccccdcd  to 
the  throne  ; and  foon  made  himfelf  fo  famous,  that  three 
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and  marching  through  narrow  defiles,  was  advanced  fc- 
viral  league*  before  Boleflaus  received  advice  of  iris  re-  ' T ’ u 
treat.  The  king  purfued  him,  but  in  vain  j for  which 
rcafon  he  returned,  after  having  ravaged  the  frontiers  of 
Moravia.  The  next  year  he  entered  Bohemia  with  a 
numerous  army  ; hut  the  duke,  bcint*  unwilling  to  en- 
counter fuch  a formidable  adversary,  iubmitted  to  fuch 
term*  as  Boleflaus  thought  proper  to  impofe.  In  tlfcfe 
the  king  of  Poland  tlipuiated  for  certain  conditions  in  m 
favour  of  Jacomir,  which  he  took  care  to  fee  punctually 
executed  ; after  which  he  determined  to  march  towards 
Hungary,  to  alfift.  the  fugitive  prince  Bela. 

This  prince  had  been  for  lome  time  foUcited  by  a And  10  Be* 
party  of  difaffeCted  nobility  to  return,  as  hi*  brother, 1»  prince  ol 
the  reigning  king,  had  alienated  the  heart*  of  hri  fub-tiuu*»ar** 
jedts  by  hi*  tyrannical  behaviour : as  foon  therefore  a* 

Boleflaus  had  hnilked  the  war  in  Bohemia,  he  was  fo- 
licitcd  by  Bela  to  embrace  fo  favourable  an  opportunity, 
and  put  him  iu  polTcHiou  of  the  kingdom  of  Hungary. 

This  the  king  readily  complied  with,  as  being  agreeable 
to  his  own  inclination* ; and  both  princes  entered  Hun- 
gary by  different  routes,  each  at  the  head  of  a numer- 
ous body.  The  king  of  that  country,  however,  was 
not  difconccrted  by  fuch  a foimidablc  in  ration  ; and  be- 
ing hugely  alibied  by  tile  emperor,  advanced  againit  his 
antagonilU  with  a vail  army  ; among  whom  was  a nu- 
merous body  of  Bohemians,  who  had  come  to  his  alli- 
ance, though  in  direct  violation  of  the  treaty  fubfiibng 
between  the  duke  and  the  king  of  Poland.  At  lart  a 
decifive  buttle  was  fought,  in  which  the  Germans  be- 
haved with  the  grcatelt  valour,  but  were  entirely  de- 
feated through  the  treachery  of  the  Hungarians,  who  in 
the  heat  of  the  battle  deferted  and  went  over  to  Bela. 

Almoit  all  the  foreign  auxiliaries  were  killed  on  the 
fpot ; the  king  himlcif  w as  idled,  and  treated  with 
luch  inlolcnce  by  his  perfidious  fubjelu,  that  he  died  in 
a Ihott  time  of  a broken  heart ; lo  that  Bela  was  placed 
on  the  throne  without  further  oppofilion,  except  from  a 
revolt  of  the  pealants,  which  was  foon  quelled  by  the 
Pohfli  army. 

Bolcllaus,  having  fuccccdcd  fo  happily  in  thefe  twoHeprojeQ* 
enterprise*,  began  to  look  upon  himfelf  as  invincible  ; con- 
and,  in llcud  ot  defigning  only  to  allill  Zallaus,  as 
had  lirlt  intended,  now  projected  no  lefs  than  the  fub- 


unfortunate  princes  all  took  refuge  at  his  court  at  once,  jettion  of  the  whole  country.  He  had  indeed  a claim 

to  the  iovcrcignty  by  virtue  of  his  defeent  from  Mary, 
queen  of  Poland,  lifter  to  Jarillaus  ; and  thi*  he  endea- 
voured to  itrciigthen  by  marrying  a Ruffian  princefs 


* *7  . having  been  expelled  from  their  own  dominions  by  their 
Srtelio-*  rebellious  fubjeits.  Thefe  were,  Jacomir,  fon  of  Brite< 
fortuaitc 
princes. 


flaus  duke  of  Bohemia ; Bela,  brother  to  the  king  of 
Hungary  ; and  Zallaus  duke  of  Kiovia,  eldcil  fon  to 
Jariflaus  duke  of  Ruffia,  and  coufui  to  the  king  of  Po- 
land. Boleflaus  determined  to  redrefs  all  their  grievances ; 
but  while  he  deliberated  upon  the  moll  proper  means 
for  fo  doing,  the  duke  of  Bohemia,  dreading  the  confc- 
quroce  of  Jacomir's  efcape,  alTemblcd  an  army,  and, 
- without  any  declaration  of  war,  marched  through  the 

*$  Hercynian  fared,  deiolated  Sikfia,  and  laid  wafte  the 
frontiers  of  Poland  with  fire  and  fword.  Boleflaus 
fuccour  to  n*arc*,ed  again  ft  him  with  a force  greatly  inferior  ; and, 
Jacomir  by  were  dint  of  fuperior  capacity,  cooped  up  his  adver- 
printe  of  fary  in  a wood,  where  he  reduced  him  to  the  greateft 
d&rcfs,  Jo  this  extremity  the  duke  fent  pro po Cals  for 
accommodation  ; but  they  were  rejected  with  difdain  by 
Boleflaus  ; upon  which  the  former,  ordering  fires  to  be 
kindled  in  his  camp,  as  if  he  defigned  to  continue  there, 
rsmovrd  with  the  utmuft  fiknee  in  the  night-time; 


lumlclf.  Having  therefore  alTemblcd  a very  numerous 
and  well-dilciplmed  army,  he  entered  the  duchy  of 
Kiovia,  where  he  was  oppofed  by  Wiflcllaus,  who  had 
ului  ped  the  lovereignty,  with  a vail  multitude  of  forces. 

Bolcllaus,  however,  continued  to  advance  ; and  the  Me;  ts  with, 
RulU an  prince  being  intimidated  by  the  number  and'urprifing 
good  order  of  his  enemies,  deferted  his  own  troops,  and  foeeefc* 
lied  away  privately  with  a (lender  retinue  ; upon  whkh 
Iris  force  diiperled  themfclve*  lor  want  of  a leader.  The 
inhabitants  of  the  city  x>f  Kiovia  now  called  to  their 
alfillance  Suantoflaus  and  Wfzevold  two  brother*  of 
Wiflcilaus  ; but  thclc  princes  acting  tlie  port  of  media- 
tors, procured  pardon  for  the  inhabitant*  from  Zallaus 
their  natural  fovereign.  With  the  fame  facility  the  two* 
princes  recovered  all  the  other  dominions  belonging  to . 

Zallaus ; only  one  city  venturing  to  Hand  a fiege,  and 
that  was  foon  reduced.  But  in  the  mean  time  the  king 

of 
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of  Hungary  dying,  a revolt  enfued,  and  the  two  fon§ 
* of  Bela  were  on  the  point  of  being  deprived  of  their 
paternal  dominion*.  Thin  Bokilaus  no  fooncr  heard 
than  he  marched  dirtttly  into  Hungary  ; where  by  the 
bare  terror  of  his  name,  hr  re-cftablithed  tranquillity, 
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with  whom  he  intended  to  take  equal  vengeance  on  the 
women,  their  galhnts,  and  Ins  own  foldicrs  who  had 
deferred  him.  This  produced  a carnage  more  dreadful 
than  ever.  The  foldicrs  united  with  their  former  wive* 
aiul  their  gallants  againfl  the  common  enemy,  and 


Potind. 


and  confirmed  the  princes  in  the  enjoyment  of  their  fought  ngainll  Botcftaus  and  his  Ruffians  with  the  fury 
kingdom.  In  the  time  that  this. was  doing,  Zaflaus  of  lions.  At  laft,  *.owcver,  the  fdrtmie  of  the  king 
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was  again  driven  from  his  territories,  all  the  conquctls 
that  had  been  formerly  made  were  loft,  and  Suantoflaus 
and  Wfzevold  more  powerful  than  ever.  The  king's 
vigour,  however,  foon  difconcertcd  all  their  mcafures. 
He  ravaged  all  thofc  tciritoriei  which  compofcd  the 
palatinate*  of  Lufsc  and  Chtlm,  reduced  the  utng  city 
of  Wolyn,  and  traiifporfed  the  booty  to  Boland.  The 
campaign  was  fiuifhcd  by  a battle  with  Wfzevold  ; which 
proved  fo  bloody,  that  though  Boldlaus  was  victorious, 
his  army  wan  weakened  in  iuch  a manner  that  he  could 
not  purifue  his  conqueft*.  in  the  w inter  he  made  nu- 
merous levies;  and  returning  in  the  fpring  to  Kiovia, 
ffducrd  it,  after  feveral  dei'perate  attacks,  hy  famine. 


prevailed  ; the  rebels  were  totally  fubdued,  and  the  few 
who  Heaped  the  fwurd  were  tortured  to  death,  or  died 
in  prifun. 

To  add  to  the  calamities  of  this  unhappy  kingdom,  Rfjjj^oui 
the  fchifma  which  for  feme  time  had  prevailed  in  the  c.'-nten- 
church  of  Rome  found  their  way  iuto  Poland  alfo;  anduooi. 
the  aniroofity  of  parties  became  aggravated  in  propor- 
tion to  the  frivuioufnefs  of  their  differences.  By  per- 
verfe  accident  the  matter  came  at  hit  to  be  a contention 
for  wealth  and  power  between  the  king  and  clergy.  - 
This  foon  gave  occafion  to  bloodfhcd  ; and  the  biftiop  Ilhlcflan* 
of  Cracow  was  malTacrcd  in  the  cathedral  while  he  wasdep.fed  by 
pa  forming  the  duties  of  his  office.  This  and  feme  other 
On  this  occafion,  inftetul  of  treating  the  inhabitants  enormous  crimes  in  a ftiort  lime  brought  on  the 
with  cruelty,  he  commended  their  valour,  and  ftrictly  fignsl  vengeance  of  the  clagy.  Gregory  VII.  the  pope  kingdom 
prohibited  his  troops  from  pillaging  or  infilling  them  ; at  that  time,  thundered  out  the  molt  dreadful  anathe-  put  under 
ditlributing  provifions  among  them  with  the  utmost  mas  again ll  the  kiug,  releafed  his  fubje&s  from  their ^”*nt*#* 
liberality.  * allegiance,  deprived  him  of  the  titles  of  fovereignty. 

This  clemency  procured  the  higheft  honour  to  the  and  laid  the  kingdom  under  a general  interdict,  which 

king  of  Poland  ; but  lua  flay  here  produced  a molt  ter-  the  archbifhop  of  Gncfna  law  punctually  enforced*  To 

riblc  difafter.  Kiovia  was  the  molt  diftolute,  as  well  tins  terrible  lenience  Bolcflau*  in  vain  oppofed  his  au- 
thority, and  recalled  the  fpirit  which  had  formcily  rrn-  , 

dared  him  fo  formidable  to  the  neighbouring  Hates.  The 
minds  of  the  people  rfcrc  blinded  by  fuperllition,  fo 
that  (hey  deemed  it  a lefs  heinous  crime  to  rife  in  re- 
The  confequcncc  had  almoft  hellion  again  ft  their  fovereign  than  to  oppofc  the  ty- 

Thc  Hungarian  and  Ruffian  fanny  of  the  holy  fee.  Confptracies  were  daily  formed- 


as  the  richeft  city,  in  the  north  ; the  king  and  all  his 
foldicrs  gave  thcmfelves  up  to  the  plcafurrs  of  the  place. 
Boldlaus  himfelf  affected  all  the  imperious  ftatc  of  an 
caftern  monarch,  and  contracted  an  inclination  for  the 
grofieft  debaucheries, 
p oved  fatal  to  Poland 


wars  had  continued  for  feven  years,  during  all  which  againil  the  perfotr  and  govemment  of  Boleflaus.  The 
time  the  king  had  never  been  at  home  excepting  once  whole  kingdom  became  a fccnc  of  confufion,  fo  that  the 
far  tlte  ftiort  fpace  of  three  months.  In  the  mean  time  king  could  no  longer  continue  with  fafety  in  his  own 
the  Polilh  women,  exafperated  at  hearing  that  their  dominions.  He  fled  tliercforc  with  his  fon  Micczflaus, 
hufbands  had  negle&ed  them  and  connected  thcmfelves  and  took  refuge  in  Hungary  ; but  here  alfo  the  holy 
with  the  women  of  Kiovia,  raifed  their  flaves  to  the  vengeance  of  the  clergy  pnrfued  him,  nor  did  they 
beds  of  their  mailers;  and  in  (hort  the  whole  fex  code  perfccuting him  till  be  was  brought  to  a miferablc 
confpired  in  one  general  feheme  of  proftitution,  in  or-  end.  Authors  differ  widely  with  refpedt  to  the  mad- 


der to  be  revenged  of  the  infidelity  of  their  hulbands, 
excepting  one  finglc  woman,  namely,  Margaret^  the 
wife  of  Count  Nicholas  of  Demboifin,  who  prefer ved  her 
fidelity  in  fpite  of  all  felicitation.  Advice  of  this  ((range 
revolution  was  foon  received  at  Kiovia,  where  k excited 
terrible  commotions.  The  foldicrs  blamed  the  king  for 
their  diflionour  ; forgetting  how  much  they  had  to  ac- 
Ctife  their  own  conduct  in  giving  their  wives  fuch  ex- 
treme provocation.  The  dfeft  of  thefe  difeontents  was 
a general  defertioo,  and  Bolcllaus  faw  himfelf  fuddenly 
len  almoft  alone  in  the  heart  of  Ruffia ; the  foldicrs  ha- 
ving unanimouffy  refelved  to  return  home  to  take  ven- 
geance of  their  wives  and  their  gallants. 

A dreadful  kind  of  war  now  enfued.  The  women 
knew  that  they  were  to  espeft  no  mercy  from  their 
enraged  hulbands,  and  therefore  perfuaded  their  lovers 


ncr  of  his  death.  Some  fay  that  he  was  murdered  byrxtreJ^°* 
the  clergy  as  he  was  hunting  ; others,  that  he  killed  diOrcfi  and 
himfelf  in  a fit  of  dcfpair;  and  one  author  tells  us,  death, 
that  he  wandered  about  in  the  woods  of  Hungary, 
lived  like  a lavage  upon  wild  beads,  and  was  at  laft 
killed  and  devoured  by  dogs.  The  grcatell  number, 
however,  tell  us,  that  being  driven  from  place  to  place 
by  the  perfecutions  of  the  clergy,  he  was  at  lad  ob- 
liged to  become  a cook  in  a monaitcry  at  Carinthia,  in 
wliich  mean  occupation  he  ended  his  days.  .g 

The  dcflruClion  of  Bolcffaus  was  not  fulficicnt  to  al-Tfce  inter- 
lay the  papafrefentment.  It  extended  to  the  whole  king-d‘**  rrmo- 
dom  of  Poland.  MiccziUus,  the  fen  of  Boleflaus,  was 
not  fuffered  to  afeend  the  throne;  and  the  kingdom grlevt<m 
continued  under  the  moft  fevere  interdict,  which  could 
be  removed  only  by  the  force  of  gold,  and  the  mod  ab-^00*- 


to  take  arms  in  their  defence.*  They  thcmfelves  fought  jt£l  conccffions.  Bcfides  the  tax  called  Pcitr-pente,  new 
by  Hie  fide  of  their  gallants  with  the  utmoft  fury,  and  impofitions  were  added  of  the  moft  oppreflivc  nature  ; 
fought  out  their  hufbands  in  the  heat  of  battle,  in  or-  till  at  length  the  pontiff,  haring  fatiated  his  avarice, 
der  to  fecure  thcmfelves  from  all  danger  of  pwiiftiment  and  impoveriftted  the  country,  eonfented  that  the  bro- 
by  their  death.  ’J  hey  were,  however,  on  the  point  of  thcr  of  the  deceafed  monarch  fhould  be  raifed  to  the 
feeing  fubdued,  when  Bolcffaus  arrived  with  tlw  few  ri**  fovcrrigr.ty,  bat  only  with  the  title  of  duke.-  Thfo- 
dSauitng  Poles,  but  affiiled  by  a vaft  army  of  Ruffians , prince,  named'  U»ad'jluu>,  being  of  a meek  difpofition* 

with*. 
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PoltriL  with  little  ambition,  thought  it  his  duty  to  acquit  Tee 
; implicitly  in  the  will  of  the  pope ; and  therefore  ac- 

Uladifliul  ccPtcd  the  term*  offered,  fending  at  the  fame  time  an 
becomes  embaffy  to  Rome,  carnellly  intreating  the  removal  of 
forercign,  the  interdict.  The  requeft  was  granted;  but  all  his  en- 
deavours to  recover  the  regal  dignity  proved  fruit  left. 


rign 
but  n al- 
lowed 


arm  in  his  behalf ; but  he  was  defeated,  taken  prifoa*  IM.nl 
cr,  and  again  banifhed.  AIcnoft  all  the  noLlli:?  fo*  » *■ J 
licitcd  the  kin^  to  put  fuch  an  ungrateful  traitor  to 
deatli  ; however,  that  generous  prince  could  not  think 
of  polluting  his  hands  with  the  death  of  bis  brother, 
notwithftanding  all  he  had  yet  done.  Nay,  he  even 


ly  the  title  P°Ptf  having,  in  conjunction  ?ith  the  emperor  of.  took  him  back  to  Foland,  and  appointed  him  a main- 
«f  duke,  Germany,  conferred  that  honour  on  the  duke  of  Bohe-  tenance  fuitablc  to  hi?  rank  : but  he  foou  had  reafon 
mia.  This  was  extremely  mortifying  to  Uladiflaus, 
but  it  was  abforbed  in  considerations  of  the  utmofl  con- 
fequencc  to  himfelf  and  I11*  dominion*,  Ruffia  took  the 
opportunity  of  the  late  civil  diflurbance*  to  throw  off 
the  yoke  ; and  this  revolt  drew  after  it  the  revolt  of 
Prulfia,  Pomerania,  and  other  provinces.  The  fmallcr 
provinces,  howevtrr,  were  foon  reduced  5 but  the  duke 
shad  no  fooner  returned  to  Poland,  than  they  again  re- 
belled, and  hid  their  families  in  impenetrable  forefts. 

UladifUus  marched  againfl  them  with  a confiderable 
army ; but  was  entirely  defeated,  and  obliged  to  return 
Tack  with  difgrace.  Next  year,  however,  he  had  bet- 
ter fortune ; and,  having  led  againfl  them  a more  nu- 
merous army  than  before,  they  were  content  to  fubmit 
«nd  deliver  up  the  ringleaders  of  the  revolt  to  be  pu- 
nilhcd  as  the  duke  thought  proper. 

No  fooner  were  the  Pomeranian*  reduced,  than  civil 
diffcnfions  took  place.  Sbignens,  the  fon  of  Uladi- 
flaus  by  a concubine,  was  placed  at  the  head  of  an  army 
by  the  difeontented  nobility,  in  order  to  fubvrrt  his  fa- 
> thcr's  government,  and  difpute  the  title  of  Bolcflaus, 

the  legitimate  fon  of  Uladiflaus,  to  the  fucceffion.  The 
war  was  terminated  by  the  defeat  and  captivity  of  Sbig- 
ncus  ; who  was  at  firft  confined,  but  afterwards  releafed 
on  condition  that  he  (hould  join  his  father  in  punifhing 
the  palatine  of  Cracow.  But  before  this  could  be  dune, 
the  palatine  found  means  to  effeft  a reconciliation  with 
the  duke  ; with  which  the  young  princes  being  dif- 
p baled,  a war  took  place  between  them  and  their  fa- 
ther. The  end  of  all  was,  that  the  palatine  of  Cracow 
■was  baniihed,  and  the  princes  fuhmitted  ; after  which, 

Uladiflaus,  having  chad i fed  the  Pruflians  and  Pomera- 
nian* who  had  agajp  revolted,  died  in  thc^car  1103, 

4°  the  59th  of  his  age. 

SldhrSed  ^a<**  was  fucceedcd  by  hi*  fon  Boleflau*  III. 
hii'domi*  wh°  -divided  the  dominions  equally  betwixt  hi*  brother 
moos  be-  Sbigneu*  and  himfelf.  The  former  being  diffatisfied  with 


himfcJL 

.4' 
A civil 


twixt  SWg-  his  lhare,  railed  cabal*  againfl  his  brother.  A civil 
mu»  his  war  w7l<.  for  fome  t;mc  prevented  by  the  good  office*  of 
Arodu  r and  ^ primate : but  at  lafl  Sbigncus,  having  privately  ftir- 
red  up  the  Bohemians,  Saxons,  and  Moravians,  againfl 
hi*  brother,  made  fuch  formidable  preparations  a* 
threatened  the  conqucfl  of  all  Poland.  Bolcflaus,  being 
4*  unprovided  with  forces  to  oppofe  fuch  a formidable 
Gencrofiry  power,  had  recourfc  to  the  Ruffians  and  Hungarians ; 
efBolcfl  u.,who  readily  embraced  his  caufe,  in  expectation  of  turn- 
tdude  !t  to  t^c*r  own  The  event  was,  that 

Sbigncm,  Sbignens  was  entirely  defeated  5 and  might  calily  have 
been  obliged  to  furremler  himfelf  at  difcrction,  had  not 
Boleflau*  grneroufly  left  him  in  quiet  poffeffion  of  the 
duchy  of  Mazovia,  in  order  to  maintain  himfelf  fuitably 
to  the  dignity  of  his  birth.  This  kindnejs  the  ungrate- 
ful Sbigneua  repaid  by  entering  into  another  confpi- 
racy  ; but  the  plot  being  difeovored,  he  was  feized,  ba- 
nifhed,  and  declared  a traitor  if  ever  he  fet  foot  again 
in  Poland.  Even  this  feverity  did  not  produce  the  de- 
sired effect:  Sbigncus  perfuaded  the  Pomeranians  to 


to  repent  his  kindnefs  j for  his  unnatural  brother  in  s WhoSe 
fhoit  time  began  to  raife  frefh  dillurbanccs,in  confequcncc  hft  F-- 
of  which  he  loon  met  with  the  death  which  he  deferred. 

Bolcflaus  was  fcarce  freed  from  the  intrigues  of  his 
brother,  when  he  found  himfelf  in  greater  danger  than 
ever  from  the  ambition  of  the  emperor  Henry  IV. 

The  emperor  had  attacked  the  king  of  Hungary,  with^^V  ^ 
whom  Bolcflaus  was  in  clofe  alliance,  and  from  whomtb> 
he  had  received  affiftancc  when  in  great  diflrefs  him-rx-Hca. 
fclf.  The  king  of  Poland  determined  to  affitl  hi*:7'v* 
friend;  and  therefore  made  a powerful  diverfion  in  Bo- 
hemia, where  he  repeatedly  defeated  the  ImpcrialilU: 
upon  which,  the  emperor  collecting  all  his  forces,  ra- 
vaged Silcfia,  and  even  entered  Poland,  where  he  laid 
fiege  to  the  ilrong  town  of  Lubufz;  but  was  at  lafl  ob- 
liged to  abandon  the  enterprise,  after  having  fuftained 
much  lofs.  However,  Henry  was  not  difeouraged,  but 
penetrated  dill  farther  into  Poland,  and  was  laying 
wafle  all  before  him,  when  the  fuperior  flail  of  Bole* 
flaus  compelled  him  to  retire,  after  having  almoft  de- 
ft royed  his  army  w*ith  fatigue  and  famine,  without  once 
coming  to  a&ion*  Enraged  at  this  disappointment, 
Henry  laid  fiege  to  Glogaw,  in  hopes  of  drawing  the 
Pole*  to  an  engagement  before  he  fhould  be  obliged 
to  evacuate  the  country.  The  fortification*  of  the  place 
were  weak  ; but  the  lpirit  of  the  inhabitants  fupplied 
their  deficiencies,  and  they  gave  the  Imperialifts  a moil 
unexpected  and  vigorous  reception.  At  Ufl,  however, 
they  were  on  the  point  of  furrendcring  to  fuperior 
force ; and  a£luaHy  agreed  to  give  up  the  place,  provi- 
ded they  did  not  receive  any  fuccours  during  that  time. 
Boleflau*  determined,  however,  not  to  let  fuch  a brave 
gam  fon  fall  a facrifice  to  their  loyalty ; and  therefore 
prevailed  on  the  befieged  to  break  the  capitulation  ra- 
ther than  furrender  vrlum  they  were  on  the  point  of  be- 
ing delivered.  All  this  was  tranfacled  with  the  ut- 
moil  fccrecy  ; fo  that  the  emperor  advanced,  without 
thoughts  of  meeting  with  any  reiiftance,  to  take  pof- 
feffion of  the  city  ; but,  being  received  bv  a furious 
difeharge  of  arrow's  and  javelins,  he  w*as  fo  incenfcd, 
that  he  rdolved  to  ftorm  the  place,  and  give  no  quar- 
ter. On  the  approach  of  the  army,  the  Imperialifts 
were  aftonifhed  to  fee  not  only  the  breaches  filled  up, 
but  new  walls,  fecured  by  a wet  ditch,  reared  behind 
the  old,  and  crc&cd  during  the  fufpcnfion  of  hoflilitie*  4J 
by  the  induftry  of  the  befieged.  The  attack,  however, 
went  on  ; but  the  inhabitants,  animated  by  dcfpair,*0^ 
defended  themfclvcs  with  incredible  valour,  and  at  laft 
obliged  the  Imperialifts  to  break  up  the  liege  with  pre- 
cipitation. Next  day  Bolcflaus  arrived*  and  purfued 
the  emperor  with  fuch  vigour,  that  he  obliged  him  to  ^ 
fly  with  difgrace  into  hi*  own  country.  This  foon^j^j, 
brought  on  a peace,  which  was  confirmed  by  a mar*itfoqjf.t 
riage  between  Bolcflaus  and  the  emperor’s  filler.  u 

Hitherto  the  glory  of  Boleflau*  had  equalled,  oT^jr^r' 
even  cclipfcd,  that  of  his  namefakc  and  predeceffor 
Idl  a us  the  Great;  but  about  the  year  1135  He 

• brought  refer- 
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Pcland.  brought  into  difficulties  and  difgrtce  by  bis  own  ere- 

J_  * dulity.  He  was  impeded  upon  by  an  artful  flory  patch- 
ed up  by  a certain  Hungarian;  who  iofmuated  himfclf 
fo  far  into  his  affections,  that  he  gave  him  the  govern- 
ment of  Wiflica,  a ftrong  town  on  the  river  Nida.  But 
the  traitor  gave  up  the  place  to  the  Ruffians  who  pil- 
laged and  burnt  it ; carrying  the  inhabitants  at  the 
fame  lime  into  flavery.  Bold!  a us  was  inccnfcd,  and 
entered  immediately  upon  q war  with  Ruffia,  by  which 
men  to  he  only  heaped  one  calamity  upon  another.  He 
received  a deputation  from  the  inhabitants  of  Halitz, 
to  implore  his  afliftance  in  favour  of  a young  prince, 
who  had  been  banilhed  into  Poland.  Bolcflaus  march- 
ed to  their  relief  with  a choice  body  of  troop9  ; hut  as 
he  was  preparing  to  enter  the  town,  he  was  attacked 
by  the  whole  Ruffian  army,  and,  after  a mod  violent 
conflict,  entirely  defeated.  By  this  difgracc  the  duke 
was  fo  much  affli&cd,  that  he  died  in  a fhort  time,  af- 
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effect  a reconciliation,  but  in  vain  ; for  Uladiflaus  wit  Pdand. 
ns  inexorable  as  if  he  had  received  an  injury,  and  there-  - * J 
fore  infilled  that  the  befieged  princes  fhuuld  furrendcr 
at  diferetion,  and  fubmit  to  the  will  of  the  conqueror. 

Thus  driven  to  dcfpair,  the  brothers  Tallied  out,  and 
attacked  the  duke's  army  with  fuch  impel uofity,  that 
they  obtained  a complete  viftory,  and  took  all  his  bag- 
gage and  valuable  effetU.  The  brothers  improved  their 
victory,  and  laid  liege  to  Cracow.  The  Ruffians,  who 
had  aflliled  Uladiflaus  at  firil,  now  entirely  abandoned 
him,  and  evacuated  Poland,  which  obliged  him  to  fhul 
himfclf  up  in  Cracow  ; but,  finding  the  inhabitants 
little  difpofed  to  liand  a liege,  he  retired  into  Germany 
in  order  to  fulicit  afiiitancc  from  his  wife's  friends.  But 
here  he  found  himfclf  miflakcn,  and  that  thefe  friends 
were  attached  to  him  only  in  his  profperity  ; while  in  so 
the  mean  time  the  city  of  Cracow  funendcred,  the  un-  And  udc», 
fortunate  Uladiflaus  was  formally  depofed,  and  his  bro- 


47  ter  having  reigned  36  years.  thcr  Bolcflaus  raifed  to  the  fupreme  authority. 

PoLnd  d»*  Boleffaus,  by  his  wiU,  left  his  dominions  equally  di-  The  newf  duke  began  his  adminitlration  with  an  a£l 
the  among  his  four  fons.  Uladiflaus  the  elded,  had  of  gencrofity  to  his  brother  Uladiflaus,  to  whom  he 

Children  of  *he  province*  of  Cracow,  Sinul,  Lcncici,  SOefu,  and  gave  the  duchy  of  Sileffa,  which  thus  was  frpaiatcd 
ReJtffius.  Pomerania.  Bolcflaus  the  fecund  fon,  had  for  his  flare  from  Poland,  and  has  never  fmcc  been  re-annexed  to 


the  palatinates  of  Culm  and  Cujava,  with  the  duchy  of 
Mazovia.  The  palatinates  of  Kalcf/h  and  Pofnania 
-fell  to  Micczflaus  the  third  fon  ; and  to  Henry,  the 
fourth  fon,  were  affigned  thefe  of  Lublin  and  Sando- 
mir.  Caflmir  the  younged  child,  then  an  infant  in  lh< 
cradle,  was  entirely  forgot,  and  no  provifion  made  for 
him.  There  have  been  but  very  few  indances  where 
dominions  were  thus  divided,  that  the  princes  remain- 
ed fatisfied  with  their  refpc&ivc  lharcs ; neither  did  the 
fons  of  Boleffaus  long  continue  at  peace  wills  one  an- 
other. By  the  will  of  the  late  duke,  all  the  brothers 
were  obliged  to  own  the  fupremacy  of  Uladiflaus,  who 
was  declared  duke  of  all  Poland  : they  were  redrained 
from  forming  alliances,  declaring  war,  or  concluding 
peace,  without  his  approbation  : tliey  were  obliged  to 
lake  the  field  with  a certain  number  of  troops,  whenever 
the  duke  required  it ; and  they  were  forbid  to  meddle 
with  the  guardiuiifhip  of  the  infant  prince  Cafimir,  his 
t civil  education  being  left  entirely  to.  the  fovereign.  The 

r**r*  harmony  of  the  princct  was  firft  didurbed  by  the  am- 

bition of  Chriitina,  the  wife  of  Uladiflaus,  who  formed 
a fcheme  to  get  pofltffion  of  all  Poland,  and  deprive 
the  younger  children  of  the  benefit  of  their  father's 
w ill.  Having  obtained  her  hufband's  concurrence,  fhe 
affcmblrd  the  Hates  of  Poland,  and  made  a long  fpccch, 
Plowing  the  dangers  which  might  arife  from  a parti- 
tion of  the  ducal  dominions  among  fo  many  ; and  con- 
cluded with  attempting  to  (how  the  ncccflity  of  revoking 
the  ratification  of  the  late  duke's  will,  in  order  to  en- 
Jure  tlie  obedience  of  the  princes  and  the  tranquillity 
sjf  the  republic.  Many  of  the  nobility  exprefled  their 
refentmeut  againd  this  fpecch,  and  fully  refuted  every 
article  in  it ; but  they  were  all  afterwards  gained  over, 
or  intimidated  by  Uladiflaus ; fo  that  none  appeared  to 
take  the  part  of  the  young  princes  except  a noble  Dane, 
4 P who  lod  his  life  for  fo  doing. 

Uladiflaus  now  having  got  the  nobility  on  bis  fide, 
rives  i.ut  firft  drove  Boleffaus  out  of  his  territories ; next,  he 
lthe  reft,  jnai-chfd  againd  Henry,  and  difpoffcffcd  him  alfo,  for- 
cing both  to  take  refuge  with  Micczflaus  in  Pofnania, 
where  all  the  three  brothers  were  befieged.  Several  of 
the  nobility  intcTpofcd,  and  ufed  all  their  influence  to 


it.  This  had  no  other  effect  upon  Uladiflaus  than  the 
putting  him  in  a condition  to  raife  frefh  dirturbances; 
for  lie  now  found  means  to  perfuade  the  emperor  Cun- 
rade  to  invade  Poland : but  Bolcflaus  fo  handled  and 
fatigued  his  army  by  perpetual  matches,  ambufcadcs, 
and  fkirmifhes,  that  lie  was  obliged  in  a fhort  time  to 
return  to  his  own  country ; and  for  fome  years  Poland 
enjoyed  a profound  tranquillity. 

During  tins  interval  Henry  entered  on  a crufade  ; 
and,  though  he  lod  abnolt  all  his  army  in  that  enthu- 
flit  die  undertaking,  he  is  celebrated  by  the  fuperditious 
writers  of  that  age,  as  the  bulwark  of  the  church,  and 
one  of  the  greated  Chridian  heroes : however,  in  all 
probability,  the  rcafon  of  this  extraordinary  fame  is, 
that  he  made  large  donations  to  the  knights  of  St  John 
of  Jcrufalcm.  Soon  after  the  return  of  Henry',  Po- Poland  in- 
land was  invaded  by  the  emperor  Frederic  Barbaroffa,  vaded  by 
w ho  was  perfuaded  to  this  by  tlie  felicitations  of  Ula-t^c 
diflaus  and  bis  wife  Chriftina.  The  number  of  the  LrJJJt* 
perialilla  was  fo  great,  that  Bolcflaus  and  his  brothers  * 
did  not  think  prop«r  to  oppofe  them  in  the  field ; they 
contented  thcmfclves  with  cutting  off  the  convoys,  pla- 
cing ambufcftdes,  harailing  them  on  their  march,  and 
keeping  them  in  perpetual  alarms  by  falfc  attacks  and 
fkirmifhes.  With  this  view  the  three  brothers  divided 
their  forces,  dcfolatcd  the  country  before  the  enemy, 
and  buret  all  the  towns  and  cities  which  were  in  uo 
condition  to  fland  a fiegc.  Thus  the  emperor,  advan- 
cing into  the  heart  of  a dcfolated  country  where  he 
could  not  fubfill,  was  at  lail  reduced  to  fuch  a fituation 
that  he  could  neither  go  forward  nor  retreat,  and  was 
obliged  to  folicit  a conference  with  Bolcflaus.  The  lat-vrho  is 
ter  was  too  prudent  to  irritate  him  by  an  unfeafonablc  obliged 
haughtiuefs,  and  therefore  went  to  the  German  carapt0  f“e  fa? 
attended  only  by  his  brothers  and  a flight  guard.  This***0** 
inftance  of  confidence  was  fo  agreeable  to  the  emperor, 
that  a treaty  was  foon  agreed  upon,  which  was  con- 
firmed by  a marriage  between  Adelaide,  niece  to  the 
emperor,  and  Micczflaus  duke  of  Pofnania. 

Bo’eflaus  having  thus  happily  efcaped  from  fo  great 
a danger,  took  it  into  his  head  to  attempt  the  conqucft 
of  Pruflia,  for  no  other  rcafon  but  becaufe  the  inhabi- 
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lent*  were  heathen*.  Having  uiiexpe&cdly  invaded  the 
country  with  a very  numerous  army,  he  fuccecdcd  in 
hit  enterprife;  great  numbers  of  infidels  were  converted, 
and  many  churches  frt  up:  but  no  fooncr  was  Bolcflaus 
gone,  than  the  inhabitants  returned  to  their  old  religion. 
Upon  this  Bolcflaus  again  came  againR  them  with  a 
formidable  power ; but,  being  betrayed  by  fume  Pruf- 
fians  whom  he  had  taken ‘into  his  for  vice  and  raifed  to 
polls  of  honour,  his  army  was  led  into  defiles  and  al- 
moft  entirely  cut  off,  duke  Henry  was  killed,  and  Bo- 
lciljiis  and  Mieczflaus  efcaped  with  great  difficulty. 

'Phis  misfortune  was  quickly  followed  by  another  | 
for  now  the  children  of  Uladiflaua  laid  claim  to  all  the 
Polifli  dominions  which  liad  been  poflefled  by  their  fa- 
ther, mofl  of  which  had  been  bellowed  upon  young  Ca- 
firnir.  They  were  fupported  in  their  pretenfions  by  a 
great  number  of  difeontented  Poles,  and  a confiderable 
,,  body  of  German  auxiliaries.  Bolcflaus,  finding  him- 
fclf  unable  to  with  {bind  his  enemies  by  force,  had  re- 
' rourfc  to  negociation,  Iqr  which  means  he  gained  time 

to  recruit  his  army  and  repair  his  lodes.  An  aflembly 
of  the  dates  was  held,  before  which  the  duke  fo  fully 
refuted  the  claims  of  the  children  of  Uladiflaus,  that  it 
was  alraoil  unanimoufly  voted  that  they  bad  kindled  an 
unjuft  war  j and  to  take  away  every  pretence  for  re- 
newing the  civil  difeords  of  Poland,  they  were  a fe- 
cond  time  iflvefled  with  the  duchy  of  Silefia,  which  for 
the  prefeot  put  an  end  to  all  difputcs.  After  this.  Bo- 
leflaus  applied  himfclf  to  promote,  by  all  means,  the 
happinefs  of  his  fuhjc&g,  till  his  death,  which  happened 
in  the  year  1 1 74. 

On  the  death  of  Boleflaus,  the  Rates  raifed  his  bro- 
ther Mieczflaus  to  the  ducal  throne,  on  account  of  the 
great  opinion  they  had  of  him.  But  the  moment  that 
Mieczflaus  ccafcd  to  be  a fubjclt,  he  became  a tyrant, 
and  a fl-ive  to  almoR  every  kind  of  vice  ; the  confc- 
quence  of  which  was,  that  in  a very  fhort  time  he  was 
depofid,  and  his  brother  Cafimir  elected  in  his  (lead. 
CaQrmr  an  Cafimir  was  a prince  of  the  grcateR  jullicc  and  bene- 
cicellent  volence,  infomuch  that  he  fcrupled  to  accept  of  the  honour 
prince,  which  the  Rates  had  conferred  upon  him,  lefi  it  fhould 
be  a trcfpafs  again  ft  the  laws  of  equity.  However,  this 
fcmplc  being  foon  got  over,  be  fet  himfclf  about  the  fe- 
curiug  peace  and  tranquillity  in  all  parts  of  his  domi- 
nions. He  redrefled  all  grievances,  fupprefTed  exorbitant 
impolls,  and  aflcmblcd  a general  diet,  in  fthich  it  was 
propofed  to  refeue  the  prafants  from  the  tyranny  of  the 
nobilily  ; an  affair  of  loch  confequence,  that  the  duke 
could  not  enter  upon  it  by  his  own  authority,  even 
though  fupported  by  the  clergy.  Yet  it  proved  Irfs 
difficult  than  had  been  imagined,  to  perfuade  the  nobi- 
lity to  rclinquifh  certain  privileges  extremely  detrimen- 
tal to  natural  right.  They  were  influenced  by  the  ex- 
ample of  their  virtuous  fovcrcign,  and  immediately  grant- 
ed all  that  he  required ; and,  to  fecure  this  declaration 
in  favour  of  the  peafants,  the  arehbifhopof  Gnefna  thun- 
dered out  anathemas  again ft  thofc  who  fiiould  endeavour 
to  regain  the  unjuft  privileges  which  they  had  now  re- 
nounced ; and  to  give  a Hill  greater  weight  to  this  de- 
cifiun,  the  a&t  of  the  diet  were  trar.fmitted  to  Rome, 
where  they  were  confirmed  by  the  pope. 

But  though  the  nobility  in  general  confentcd  to  have 
their  power  fomewhat  retrenched,  it  proved  matter  of 
difeontent  to  fome,  who  for  this  rcafon  immediately  be- 
came the  partifans  of  the  depofed  Mieczflaus.  This  un- 


fort un  at « prince  was  now  reduced  to  fuch  indigence,  F 
that  lie  wrote  an  account  of  his  liluation  to  lu's  brother  • " 
Cafimir ; which  fo  much  affected  him,  that  in  an  of. 
fcmbly  of  the  diet  he  prupofed  to  refign  the  fovereignty 
in  favour  of  his  brother.  To  this  the  Rates  replied  in 
the  moR  peremptory  manner : they  defired  him  never 
more  to  mention  the  fubjcdl  to  them,  lcfl  they  fhould 
*be  under  the  neceffity  of  depofmg  him  and  excluding 
liis  brother,  who,  they  were  determined,  fhould  never 
more  have  the  dominion  of  Poland.  Cafimir,  he  ever, 
was  fo  much  concerned  at  the  account  of  his  brother's 
misfortunes,  that  he  tried  every  method  to  relieve  him, 
and  even  connived  at  the  arts  pra&ifcd  by  fome  difeon- 
tented noblemen  to  reRore  him.  By  a very  Angular 
gencrofity,  he  facilitated  the  reduction  of  Gnefna  and 
Lower  Poland,  where  Mieczflaus  might  have  lived  in 
peace  and  fpletidor,  had  not  his  heart  been  fo  corrupted 
that  it  could  not  be  fubdued  by  kindnefs.  The  confc- 
qucnce  was,  that  he  ufed  all  his  art  to  wn-R  from  hi* 
brother  the  whole  of  his  dominions,  and  actually  con- 
quered the  provinces  of  Mazovia  and  Cttjava  ; but  of 
thefe  he  was  loon  difpoflclTcd,  and  only  fome  places  in 
Lower  Poland  were  left  him.  After  this  he  made  an- 
other attempt,  on  occafioa  of  a report  that  Cafimir  bad 
been  poifoned  in  an  expedition  iuto  Ruffia.  He  fur- 
prifed  the  city  of  Cracow  : but  the  citadel  refufed  to 
furrender,  and  his  hopes  were  entirely  blafied  by  the  re- 
turn of  Cafimir  himfclf ; who,  with  an  unparalleled  gc- 
nrrofity  nnd  magnanimity,  afked  peace  of  his  brother 
whom  he  had  vanquiftied  and  had  in  a manner  at  his  .yf 
mercy. — The  laft  a&ion  of  this  amiable  prince  was  theCnnqam 
conqueR  of  Ruffia,  which  he  effc&cd  rather  by  the  rc-  ^•‘■Re- 
putation of  his  wifdom  and  gencrofity  than  by  the  force 
of  his  arms.  Thofe  barbarians  voluntarily  fubmitted  to 
a prince  fo  famed  Tor  his  benevolence,  juftice,  and  hu- 
manity. Soon  aftcT  his  return,  he  died  at  Cracow,  la- 
mented as  the  bcR  prince  in  every  rcfpetl  who  had  ever 
filled  the  throne  of  Poland. 

Cafimir  left  one  foti,  named  Ltrbui,  an  infant ; nnd 
the  Rates,  dreading  the  confequenccs  of  a long  mino- 
rity, hclitated  at  appointing  him  fovereign,  confidcring 
how  many  competitors  he  muR  necell.it ily  have,  and 
how  dubious  it  muR  be  whether  he  might  be  fit  for  the  ^6 
fovereignty  after  lie  had  obtained  it.  At  laft,  however.  Civil  war 
Lechus  was  nominated,  chiefly  through  the  intend!  hebrtweer. 
had  obtained  on  account  of  the  reputation  of  his  father's  'j,*  t 
virtues.  The  confequence  of  his  nomination  was  pre- Mieczi*-- 
cifely  what  might  have  l>ecn  ex  peeled.  Micr/flaus 

formed  an  alliance  againft  him  with  the  dukes  of  Op- 
pelcn,  Pomerania,  and  Brcflau ; and  having  raifed  all 
the  men  in  Lower  Poland  fit  to  bear  arms,  took  the 
road  to  Cracow  with  a very  numerous  army.  A bloody 
battle  was  fought  on  the  banks  of  the  river  Motgmn  ; 
in  which  both  lides  were  io  much  weakened,  that  |hey 
were  unable  to  keep  the  field,  and  confequnitly  were 
forced  fo  retire  for  fome  time  in  order  to  repair  their 
forces.  Mieczflaus  was  full  ready  for  action,  and  there- 
fore had  the  advantage:  however,  lie  thought  proper  to 
employ  artifice  rather  than  open  force ; and  therefore 
having  attempted  in  vain  to  corrupt  the  guardians  c.f 
Lech uk,  he  entered  into  a treaty  with  the  duchcfs-dow- 
tger  his  mother.  To  her  he  rep  relented  in  the  ftrong- 
rft  manner  the  miflries  which  would  enfue  from  her  ic- 
fufal  of  the  conditions  he  propofed.  He  llipttlalcd  to 
adopt  Lcihus  and  Conrade,  her  funs,  for  liis  own  ; to 
7 fumndcT 
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ToU ai.  furrcnder  the  province  of  Cujavta  for  their  prefent  fup- 
L » port ; and  to  declare  them  heirs  to  all  his  dominions. 

ST  The  principal  nobility  oppofed  this  accommodation, 
Miecxflsu*  |,ut  ft  waa  accepted  by  the  duchefs  in  fpite  of  all  their 
re  cJ*  remonftrances  ; and  Mieczflaus  was  once  more  put  in 
poflVflton  of  the  capital,  after  having  taken  a lolemn 
oath  to  execute  punctually  every  article  of  the  treaty. 

It  is  not  to  be  fuppofed  that  a prince  of  fuch  a per- 
fidious difpofition  as  Mieczfiaus  would  pay  much  regard 
to  the  obligations  of  a Omplc  contract.  It  w-as  a ma- 
xim with  him,  that  a fovcretgn  is  no  longer  obliged  to 
keep  his  oath  than  while  it  is  neither  fafe  nor  beneficial 
to  break  it.  Having  therefore  got  all  the  power  into 
his  hands,  he  behaved  in  the  very  fame  maimer  as  if  no 
treaty  with  the  duchefs  had  fuhfiitcd.  The  duchefs, 
perceiving  herfelf  duped,  formed  a Itrong  party,  and 
excited  a general  mfurrettion.  The  rebellion  could  not 
he  withilood : Micczflaus  was  driven  out  of  Cracow, 
and  on  the  point  of  being  reduced  to  his  former  c ire u re- 
liances, when  he  found  means  to  produce  a variance  be- 
tween the  duchefs  and  palatine  of  Cracow ; and  thus 
once  more  turned  the  leak  in  his  favour.  The  forces 
of  Micczflaus  now  became  fuperior,  and  he,  in  confe 
qnence,  regained  poficfiion  of  Cracow,  but  did  not  long 
enjoy  his  profperity,  falling  a victim  to  his  intempe- 
rance ; fo  that  I^cchus  was  reftored  to  the  fovereignty 
in  the  year  1 206. 

FoloH  ra-  The  government  ofLechus  was  the  moil  unfortunate 
Taped  hy  of  any  of  the  foverrigns  of  Poland.  In  his  time  the 
thcTar-  Tartars  made  an  irruption,  and  committed  everywhere 
the  molt  cruel  ravages.  At  laft  they  came  to  an  en- 
gagement with  the  Poles,  alfifted  by  the  Ruffians  ; and 
after  an  obftinate  and  dreadful  conflict,  obtained  a com- 
plete victory.  This  incurfion,  however,  terminated  as 
precipitately  as  it  commenced  ; for  without  any  appa- 
rent reafon  they  retired,  juft  as  the  whole  kingdom  was 
ready  to  fuhmit ; but  the  devaftations  they  had  com- 
mitted produced  a famine,  which  was  foon  followed  by 
a plague  that  depopulated  one  of  the  molt  populous 
countries  of  the  north.  In  tin's  unhappy  fituation  of 
affairs,  death  ended  the  misfortunes  of  Lechus,  who  wras 
murdered  by  his  own  fubje&s  as  he  was  bathing.  A 
civil  war  took  place  after  his  death  ; and  the  hiftory 
for  fume  time  is  fo  confufcd,  that  it  is  difficult  to  fay 
with  certainty  who  was  his  fucccflbr.  During  this  un» 
fortunate  ftatc  of  the  country,  the  Tartars  made  a fc- 
cond  irruption,  laid  all  defolate  before  them,  and  were 
advancing  to  the  capital,  when  they  were  attacked  and 
defeated  with  great  (laughter  by  the  palatine  of  Cra- 
cow with  only  a handful  of  men.  The  power  of  the 
enemy,  however,  w-as  not  broken  by  this  victory ; for, 
next  year,  the  Tartars  returned,  and  committed  fuch 
barbarities  as  can  fcarce  be  imagined.  Whole  provinces 
were  defeated,  and  every  one  of  the  inhabitants  mat- 
facred.  They  were  returning,  laden  w'ith  fpoil,  when 
the  palatine  fell  upon  them  a fccond  time,  hut  not  with 
the  fame  fucccfs  as  before : for,  after  an  obdinate  en- 
gagement, he  was  defeated,  and  thus  all  Poland  was 
laid  open  to  the  ravages  of  tlie  barbarians  ; the  nobility' 
fled  into  Hungary*,  and  the  pcafauts  fought  an  afylum 
among  rocks  and  impenetrable  fordU.  Cracow,  being 
left  entirely  dcfcncelcfs,  was  loon  taken,  pillaged,  and 
burnt  ; after  which  the  barbarians,  penetrating  into  Si- 
lcfia  and  Moravia,  defolated  thefe  countries,  deftroying 
Brefiau  and  other  cities.  Nor  did  Hungary  c leapt  the 
Vol. XV.  Parti. 
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fury  of  their  barbarity : the  king  gave  battle  to  the  Poland. 
Tartars,  but  was  defeated  with  vail  (laughter,  and  had  - ’ 
the  mortification  to  fee  his  capital  laid  in  alhes,  and 
above  100,000  of  his  fubje&a  perbh  by  fire  and  fword. 

The  arms  of  the  Tartars  were  invincible  ; nothing 
could  witliiland  the  prodigious  number  of  forces  which 
they  brought  into  the  field,  and  the  fury  with  which 
they  fought.  They  fixed  their  head-quarters  on  the 
frontiers  of  Hungary  ; and  fpread  their  devaftations  on 
every  fide  with  a celerity  ami  fucccfs  that  threatened 
the  deft  ruction  of  the  whole  empire,  as  well  as  of  the 
neighbouring  kingdoms. 

Ill  this  dreadful  fituation  was  Poland  when  Bolcfiaus, 
fumamed  the  Chajit , was  raifed  to  the  fovereignty  5 
but  tin's,  fo  far  from  putting  an  end  to  the  troubles, 
only  fuperadded  a civil  war  to  the  reft  of  the  calamities. 

Bolcfiaus  was  oppofed  by  liis  uncle  Conradc  the  bro- 
ther of  Lechus,  who  was  provoked  at  becoming  the 
fubject  of  his  own  nephew..  Having  aficmhlcd  a power- 
ful army',  he  gained  poffeffion  of  Cracow  ; a (Turned  the 
title  of  Du  It  of  Poland;  and  might  poffibly  have  kept 
poflefiion  of  the  fovereignty,  had  not  his  avarice  and 
pride  equally  offended  the  nobility  and  pea  Tints.  In 
confcquence  of  their  difeontents,  they  unanimoufiy  in- 
vited Bolcfiaus,  who  had  fled  into  Hungary',  to  come 
and  head  the  infurrcdfa’on  which  now  took  place  in  every  _ 59 
quarter.  On  his  arrival,  he  was  joyfully  received  into  *n,VjM 
the  capital : but  Conradc  dill  headed  a powerful  party; Reorder**” 
and  it  is  reported  that  on  tbit  occafion  the  knights  of  firft  called 
the  Teutonic  order  were  firft  called  into  Poland,  to  into  t*o- 
dilpute  the  pietenfions  of  Bolcfiaus.  All  the  endea- **“•*• . 
vours  of  Conradc,  however,  proved  unfuccefsful : he 
was  defeated  in  two  pitched  battles,  and  forced  to  live 
in  a private  fituation  ; though  he  never  ceafcd  to  ha- 
rafs  his  nephew,  and  make  frefh  attempts  to  recover  the 
crown.  However,  of  the  reign  of  Bolcfiaus  we  have 
little  account,  except  that  he  made  a vow  of  perpetual 
continency,  and  impofed  the  fame  on  his  wife ; that  he 
founded  near  40  monaftcrics  ; and  that  he  died  after  a 
long  reign  in  1 279,  after  having  adopted  Lechus  duke 
of  Cujavia,  and  procured  a confirmation  of  his  choice 
by  the  free  dcftion  of  the  people. 

The  reign  of  this  laft  prince  tvas  one  continued  feene  Poland 
of  foreign  and  domelTic  trouble.  On  his  firft  acccflion  "*er-run  by 
he  was  attacked  by  the  united  forces  of  Ruflia  and  Li-jJ1®*8^ 
thuania  aflifted  by  tlie  Tartars;  whom,  however,  he 
the  good  fortune  to  defeat  in  a pitched  battle.  By  this  Litkuani* 
victory  the  enemy  were  obliged  to  quit  the  kingdom  ; an*, 
hut  Lechus  was  fo  much  igpakcncd,  that  civil  diffen- 
fions  took  place  immediately  after.  Tlicfe  inctcafed  to 
fuch  a degree,  that  Lechus  was  obliged  to  fly  to  Hun- 
gary-, the  common  refource  of  diftrefled  Polifti  princes. 

The  inhabitants  of  Cracow-  alone  remained  firm  in  their 
duty  ; and  thefe  brave  citizens  flood  all  the  fatigue  and 
danger* if  a tedious  fiege,  till  they  were  at  laft  relieved 
byL  echus  at  the  head  of  an  Hungarian  army,  who  de- 
feated the  rebels,  and  reftored  to  his  kingdom  a legiti- 
mate government.  He  had  fcarce  reafeendrd  the  throne 
when  the  united  force#  of  the  Ruffians,  Tartars,  and 
Lithuanians,  made  a fecond  irruption  into  Poland, 
aud  defolated  the  country'  with  the  mod  favage  barbari- 
ty. Their  forces  were  now  rendered  more  terrible  than 
ever  by  tbeir  having  along  with  them  a vaft  number  of 
large  dogs  trained  to  the  art  of  war.  Lechus,  how- 
ever, with  an  army  much  inferior,  obtained  a complete 
N a victory  ; , 
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ri&ory  ; the  Foies  being  animated  by  dcfpair,  u#  per- 
ceiving, that,  if  they  were  conquered,  they  inuft  alio  be 
devoured.  Soon  after  this,  Lcthus  died  with  the  repu- 
tation of  a warlike,  wife,  but  unfortunate  prince.  A* 
he  died  without  iffue,  his  crown  w;lh  conteiled,  a civil 
war  again  enfued  ; and  the  affairs  of  the  ftate  continued 
in  a very  declining  way  till  the  year  1 2q6,  when  Frc- 
nuilaus,  the  duke  at  that  time,  refumed  the  title  of  king. 
However,  they  did  not  revive  in  any  confides  able  de- 
gree till  the  year  1 305,  when  Uladttlaus  Lcfticus,  who 
had  fuzed  the  throne  in  13:0,  and  afterwards  been  dri- 
thc  Teuto’  ven  out,  was  again  reftored  to  it.  The  ftrft  trar.biflion 
oic  kni£hu.  Qy  hi,  reign  was  a war  with  the  Teutonic  knights,  who 
had  ufutped  the  greater  part  of  Pomerania  during  the 
late  dirturbancts.  They  had  been  fettled  in  the  terri- 
tory of  Culm  by  Conmdc  duke  of  Mazovia  ; bet  fcon 
extended  their  dominion  over  the  neighbouring  provin- 
ces, and  had  even  got  pefleflion  of  the  city  of  Dantzic, 
where  they  maffamd  a number  of  Pomeranian  gentle- 
men in  cold  blued  ; which  fo  much  terrified  the  neigh- 
bouring towns,  that  they  fuhmittcd  without  a fttokc. 
The  knights  were  commanded  by  the  Pope  hfmfdf  to 
renounce  their  conqucfts  ; but  they  fet  at  nought  all  Ins 
thunders,  end  even  fuffered  thcmldvcs  to  be  excommu- 
nicated rather  than  part  with  them.  As  fuon  as  this 
happened,  the  king  marched  into  the  territories  of  the 
marquis  of  Brandenburg,  breaufe  lie  had  pretended  to 
fell  a right  to  the  Teutonic  knights  to  thole  countries, 
when  he  had  none  to  them  himfelf.  I'ladiftnus  next 
entered  the  territory  of  Culm,  where  he  laid  every  thing 
watte  with  fire  and  fword  ; and,  being  oppofed  by  the 
joint  forces  of  the  marquis,  the  knights,  and  the  duke 
of  Mazovia,  he  obtained  a complete  victory  after  a de- 
fperate  and  bloody  engagement.  Without  purfuing 
the  blow,  he  returned  to  Poland,  recruited  his  army, 
and  bring  reinforced  by  a body  of  auxiliaries  from  Hun- 
gary and  Lithuania,  he  difperfed  the  enemy’s  forces, 
and  ravaged  a fccond  time  all  the  dominions  of  the 
Teutonic  order.  Had  he  improved  this  advantage,  he 
might  eafily  have  exterminated  the  whole  order,  or  at 
lead  reduced  them  fo  low,  that  they  could  never  have 
occafioned  any  more  ditturbanccs  in  the  Rate ; but  he 
fuffered  himfelf  to  be  Toothed  and  cajoled  by  the  pro- 
mises which  they  made  without  any  oefigti  of  keeping 
them,  and  ccncludcd  a treaty  under  the  mediation  of 
the  kings  of  Hungary  and  Bohemia.  In  a few  months 
he  was  convinced  of  the  perfidy  of  the  knights;  for  they 
not  only  refufed  to  evacuate  Pomerania  an  had  been  tti- 
pulatid  in  the  treaty,  but  endeavoured  to  extend  their 
tifurpations,  for  which  purpofe  they  had  affemblcd  a ve- 
ry corfiderablc  army.  Uladttlaus,  enraged  at  their  treach- 
ery, took  the  field  a third  time,  and  gave  them  battle 
with  fuch  fucccfs,  that  4000  knights  were  left  dead  on 
the  fpot,  and  30,000  auxiliaries  killed  or  taken  prifon- 
rrs.  Yet,  though  the  king  had  it  once  moi  r in  his 
power  to  dettroy  the  whole  Teutonic  order,  lie  futixfied 
himfelf  w’ith  obtaining  the  territories  which  had  occa- 
fioned the  war ; after  which  he  fpent  tlic  remainder  of 
his  life  in  peace  and  tranquillity. 

Uladiflaui  was  fuccecdcd  by  his  fon  Cafmu'r  III.  fur- 
named  the  Great . Pie  fubdued  the  province  called  RuJ- 
quered  by  rn  a fingle  campaign.  Next  he  turned  his 

Cast.1  *rra®  againll  Mazovia;  and  with  the  utmoft  rapidity 
evtr-ran  the  duchy,  and  annexed  it  as  a province  to  the 
crown ; after  which  he  applied  himfelf  to  doincttic  af- 
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fairs,  and  was  the  f.ril  who  introduced  a written  code  of  FoW. 
laws  into  Poland.  He  was  the  moft  impartial  judge,  — v- 
the  moft  rigid  obferver  of  juftice,  and  the  moft  fubmif- 
fivc  to  the  laws,  of  any  potentate  mentioned  in  the  hif- 
tory  cf  Europe.  1 he  only  vice  with  which  he  is  char- 
ged is  that  of  incontinency ; but  even  this  the  clergy 
declared  to  be  a venial  fin,  and  amply  compenfatcd  by 
his  other  virtues,  particularly  the  great  liberality  which 
he  (bowed  to  the  clerical  order. 

Cafimir  was  fuccceded  in  137c  by  his  nephew  LodfUobm* 
king  of  Hungary  ; but,  as  the  Poles  looked  upon  hhnreii!n,f 
to  be  a foreign  prince,  they  wen  not  happy  under  hi*Loai*" 
adminrftration.  Indeed  acolduefs  between  this  monarch 
and  his  people  took  place  even  before  he  afeended  the 
throne  ; for  in  the  paSa  convent  a,  to  which  the  Polifti 
monarch*  were  obliged  to  fwcar,  a great  number  of  un- 
ufual  articles  were  inlertcd.  This  probably  was  the 
reafon  w hy  lie  left  Poland  slmoft  as  foon  as  his  corona- 
tion was  over,  carrying  with  him  the  crow n,  feeptre, 
globe,  and  fword  of  ftate,  to  prevent  the  Poles  from 
electing  another  prince  during  his  ahfence.  He  left  the 
government  in  the  hands  of  his  mother  Elizabeth  ; and 
(he  would  have  been  agreeable  to  the  people,  had  her 
capacity  for  government  been  equal  to  the  tafk.  At 
that  time,  however,  the  ftate  of  Poland  was  too  much 
di dratted  to  be  governed  by  a woman.  The  country 
was  over-run  with  bold  robbers  and  gangs  of  villains, 
who  committed  the  moft  horrid  difurders ; the  king- 
dom was  likewife  invaded  by  the  Lithuanian* ; the 
w hole  province  of  Ruflia  Nigra  revolted ; and  the  king- 
dom was  univerfaliy  tilled  with  diffenfion.  The  Pole* 
could  not  bear  to  fee  their  town*  filled  with  Hungarian 
garrifons  ; and  therefore  fent  a meffage  to  the  king, 
telling  him  that  they  thought  he  had  been  fufficicntly 
honoured  in  being  elrftcd  king  of  Poland  himfelf,  with- 
out f uttering  the  kingdom  to  be  governed  by  a woman 
and  his  Hungarian  fubjrcls.  On  this  Louis  immediate- 
ly ratted  a numerous  army,  with  a defign  fully  to  con- 
quer the  fpfrit  of  his  fuhjcCts.  His  firft  operations  were 
dirc&ed  againft  the  Ruffians;  whom  he  defeated,  and 
again  reduced  to  fubjc&ion.  Then  he  turned  his  arms 
againft  the  Lithuanians,  drove  them  out  of  the  king- 
dom, and  re-eftablifhed  public  tranquillity.  However, 
inftead  of  being  fatishrd  with  this,  and  removing  the 
Hungarian  garrifons  he  introduced  many  more,  and 
railed  Hungarians  to  all  the  chief  polls  of  government. 

His  credit  and  authority  even  went  fo  far  as  to  get  a 
fueceffor  nominated  who  was  difagrceablc  to  the  whole 
nation,  namely  Sfei/mumd  marquis  of  Brandenburg.  Af- 
ter the  death  of  Louis,  however,  this  elc&ion  was  fet 
afide  ; and  Hedwiga,  daughter  of  Cafimir  the  Great, 
was  proclaimed  queen.  ^ 

This  prince!*  married  JageUo  duke  of  Lithuania,  who  Hrd*fi 
was  now  converted  to  Chrittianity,  and  baptized  by  the 
name  of  Ulatfijlnu,  In  confequcnce  of  this  marriage, 
the  duchy  of  Lithuania,  as  well  as  the  vail  provinces  of S»e'e!»r 
Samogitia  and  Ruflia  Nigra,  became  annexed  to  the  wimf,?* 
crown  of  Poland.  Such  a formidable  acccflion  of  power 
excited  thejealoufy  of  the  Teutonic  knights,  who  were;^'*^2 
fenfible  that  Uladttlaus  was  now  bound  to  undertake  the ^ 
reduction  of  Pomerania,  and  revenge  all  the  injuries  » 
which  Poland  had  fuilained  from  them  for  a great  num-  FoiadJ. 
ber  of  years.  From  his  lirll  acccflion  therefore  they 
confidered  this  monarch  as  their  greateft  enemy,  and  en- 
deavoured to  prevent  his  defigns  againft  them  by  effrift- 
1 ing 
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Poland,  jng  a revolution  in  Lithuania  in  favour  of  his  brother 
' Andrew.  The  profpeA  of  fucccfs  wu  the  greater 
here,  a*  moil  of  the  nobility  were  difeontented  with  the 
late  alliance,  and  Uladiflaus  had  propofed  to  effect  a rc- 
volutiou  in  religion,  which  was  highly  difagrecable. 
On  a fudden,  therefore,  two  armies  marched  towards 
the  frontiers  of  the  duchy,  which  they  as  fuddcnly  pe- 
netrated, laying  wafle  the  whole  country,  and  feizing 
upon  fomc  important  fortrefles  before  the  king  of  Po- 
land had  any  notice  of  the  matter.  As  foon  as  he  re- 
ceived advice  of  thefe  ravages,  Uladiflaus  raifed  fome 
force*  with  the  utmoft  celerity,  which  he  committed  to 
the  care  of  his  brother  Skirgello,  who  defeated  the 
Teutonic  knights,  and  foon  obliged  then)  to  abandon  all 
their  conquclls.  In  the  mean  time  Uladiflaus  marched 
in  perfon  into  the  Higher  Poland,  w hich  was  fubjeded 
to  a variety  of  petty  tyrants,  who  opprtfTcd  the  peo- 
ple, and  governed  with  intolerable  defpolifm.  The  pa- 
latine of  Pofnia  in  particular  had  diltinguilHed  himfclf 
by  hi*  rebellious  practices  ; but  he  was  completely  de- 
feated by  Uladiflaus,  and  the  whole  country  reduced  to 
obedience. 

Tr cubic*  in  Having  fecured  the  tranquillity  of  Poland,  Uladiflaus 

Lithuania,  nfited  Lithuania,  attended  by  a great  number  of  the 
clergy,  in  order  to  convert  his  fubjrCls.  This  lie  ef- 
fected without  great  difficulty  ; but  left  the  care  of  the 
duchy  to  hi*  brother  Skirgello,  a man  of  a cruel,  haugh- 
ty, and  debauched  turn,  and  w'ho  immediately  began  to 
abufe  his  power.  With  him  the  king  feut  his  coufin 
Vitowda,  a prince  of  a generous,  brave,  and  amiable 
difpoiition,  to  be  a check  upon  his  conduct ; but  the 
barbarity  of  Skirgello  foon  obliged  this  prince  to  take 
refuge  among  the  Teutonic  knight*,  who  were  now'  be- 
come the  afyhim  of  the  opprtfTcd  and  difeontented.  For 
fome  time,  however,  he  did  not  il&ft  the  knights  in 
their  defigns  againll  his  country  ; but  having  applied 
for  protection  to  the  king,  and  finding  him  remifs  in 
aiTox-ding  the  nrcvflaiy  auillancc,  he  at  laft  joined  in  the 
(ch cmrs  formed  by  the  knights  for  the  deftru&ion  of 
Poland.  Entering  Lithuania  at  the  head  of  a nume- 
rous army,  he  took  the  capital,  burnt  part  of  it,  and 
destroyed  14,000  per  Tons  In  the  flames,  befides  a great 
number  who  were  maffacred  in  attempting  to  make  their 
efcape.  The  upper  part  of  the  city,  however,  was  vi- 
goroufly  defended,  fo  that  the  bcfiegers  were  at  lall 
obliged  to  abandon  all  thought*  of  making  thcmfclvcs 
mailers  o£it,  and  to  content  thcmfclvcs  with  defolating 
the  adjacent  country.  The  next  year  Vitowda  renewed 
his  attempts  upon  this  city,  but  with  the  fame  ill  fuc- 
ccls  i though  he  got  poffefltou  of  fomc  places  of  lefs 
note.  As  fcon,  however,  a*  an  opportunity  offered,  he 
came  to  aii  accommodation  with  the  king,  who  bellow- 
ed on  him  the  govern  men  t of  Lithuania.  During  the 
tirll  year*  of  his  government,  he  bellowed  the  molldili- 


tacking  the  whole  flrcngth  of  the  nation  under  fuch  a 
celebrated  commander  as  Tamerlane 


P jfanrf. 


but  Vitowda  was 
obllinate  ; he  encountered  an  army  of  4c 0,0:0  Tar-  i*errif,v 
tars  under  Ediga,  Tamerlane’s  lieutenant,  with  only  a battle  w tH 
tenth  part  of  their  number.  The  battle  continued  for**,c  L*r* 
a whole  day ; but  at  lall  Vitowda  was  furrounded urfc 
by  the  numbers  of  his  enemy,  and  in  the  utmoll  danger 
of  being  cut  in  piece*.  However,  he  broke  h;s  war 
through  with  prodigious  (laughter  on  both  fide* ; and 
came  off  at  lall  without  a total  defeat,  having  killed  a 
number  of  the  enemy  equal  to  the  whole  of  his  own 
army.  67 

During  the  abfcncc  of  Vitowda,  the  Teutonic  knight*  War*  with 
had  penetrated  into  Lithuania,  committing  everywhere  ^ 
the  mod  dreadful  ravages.  On  his  return  he  attacked  C "*>  *f' 
and  defeated  them,  making  an  irruption  into  Livonia, 
to  punith  the  inhabitant*  of  that  country  for  the  afliil- 
ante  they  had  given  to  the  Teutonic  order.  This  was 
fuccceded  by  a long  ferries  of  war*  between  Poland  and 
Pruffia,  in  which  it  became  neceffary  for  Uladiflaus  him- 
fclf  to  take  the  field.  'The  knights  had  now  one  way 
or  either  got  poffcfiion  of  Samogitia,  Mazovia,  Culm, 
tSilefia,  and  Pomerania  ; fo  that  Uladiflaus  refolved  to 
punilh  them  before  they  became  too  powerful.  With 
this  view  he  affcinbled  an  army  compofcd  of  fevcral  dif- 
ferent nations,  with  which  he  penetrated  into  Pmflla, 
took  fevcral  towns,  and  was  advancing  to  Maricnburg 
the  capital  of  Pomerania,  when  he  was  met  by  the  army 
of  the  Pruflian  knights,  who  determined  to  hazard  a 
battle.  When  the  engagement  began,  the  Poles  were 
defcitcd  by  all  their  auxiliaries,  and  obliged  to  fland 
the  brunt  of  the  battle  by  them 'rives.  But  the  cou- 
rage and  conduct  of  their  king  fo  animated  them,  that 
after  a moll  defperate  battle  they  obtained  a complete 
victory  ; near  40,000  of  the  enemy  being  killed  in  the 
field,  and  30,000  taken  prifoners.  This  terrible  over- 
throw, however,  was  lefs  fatal  to  the  affairs  of  the  Prul- 
fian  knights  than  might  have  been  expelled ; as  Uladi- 
flaus did  not  improve  his  victory,  and  a pence  was  con- 
cluded upon  eaJier  terms  than  his  advcrlaries  had  any 
reafon  to  expeft. — Some  infraction  of  the  treaty  occa- 
fioiud  a renewal  of  hollilities;  and  Uladiflaus  was  fo 
much  elated  with  victory  that  he  would  hearken  to  no 
term*,  by  which  means  the  enemy  were  driven  to  the 
defperate  refolution  of  burying  tJicmfdvcs  in  the  ruins 
of  their  capital  The  fiege  w as  accordingly  commen- 
ced, and  both  lides  behaved  with  the  greateil  vigour ; 
but  at  lull,  through  the  good  conduct  and  valour  of  the 
grand  mailer  of  the  knight*  named  the  PoKfli 

monarch  found  liimfclf  obliged  to  grant  them  an  advan- 
tageous peace,  ac  a time  w hen  it  was  univer fillv  ex- 
pected that  the  whole  order  would  have  been  extermi- 
nated. 

Uladiflaus  V.  died  in  1 435,  and  was  fuccceded  by 


gent  attention  upon  dumeftic  affairs,  endeavouring  to  re-  his  fon  Uladiflaus  VI.  at  that  time  only  nine  years  of 


pair  the  calamities  which  the  late  wars  had  occahoned ; 
but  bis  impetuous  valour  prompted  him  at  lall  to  en- 
gage in  a war  with  Tamerlane  the  Grtatj  after  his  vic- 
tory over  Bajizct  the  Turkiih  emperoi.  For  fomc  time 
before,  Vitowda  had  been  at  war  with  the  neighbour- 
ing Tartars,  and  had  been  conilandy  victorious,  t raid- 
porting  whole  hordes  of  that  but  bare  us  people  into  Po- 
land and  Lithuania,  where  to  this  day  they  form  a co- 
lony diitindl  in  manners  and  drefs  from  the  other  inha- 
bitant*. Uladiflaus,  however,  diffuaded  him  from  st- 


age. He  had  fcarcc  afeended  the  throne,  when  the 
kingdom  was  invaded  by  the  Tartars,  who  defeated 
Buccariu*  the  general  of  the  Polilh  forces ; and  com- 
mitting everywhere  dreadful  ravages,  returned  to  their 
own  country  loaded  with  booty.  A few  years  after, 
the  nation  waa  involved  in  a war  will)  Amurath  the 
emperor  of  the  Turks,  who  threatened  to  break  into 
Hungary  ; and  it  was  thought  by  the  diet  to  be  good 
policy  to  alfill  the  Hungarians  at  thi*  juncture,  Ur- 
caufc  it  was  impofliLle  to  know*  where  die  florin  iniirht 
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fatl  after  Hungary  was  conquered.  But  before  all 
things  were  prepared  for  the  young  king  to  take  the 
field,  a flrong  body  of  auxiliaries  were  dtfpatchcd  un- 
der the  celebrated  John  HnnniadeR  vaivode  of  Tran- 
fyl  vania,  to  oppofe  the  Turks,  and  likewife  to  fupport 
the  election  of Uladiflaus  to  thecrown  of  H ungary.  This 
detachment  furprifed  the  Turkifli  army  near  the  river 
Morava,  and  defeated  Amuratli  with  the  loft  of  30,000 
men;  after  which  Hunniadcs retook  all  the  places  which 
had  been  conquered  by  Amuratli,  the  proud  fultan  was 
forced  to  fue  for  peace,  and  Uladiflaus  was  raifed  without 
oppofition  to  the  crown  of  Hungary.  A treaty  was 
concluded,  by  which  the  Turks  promifed  to  reliuquifh 
tlieir  defigns  upon  Hungary,  to  acknowledge  the  king’s 
right  to  that  crown,  and  to  give  up  all  their  conqucfts 
in  Kafcia  and  Servfa.  This  treaty  was  fealed  by  mutual 
oaths  : but  Uladiflaut  broke  it  at  the  perfuafion  of  the 
pope’s  legate  ; who  infilled,  that  now  was  the  time  for 
humbling  the  power  of  the  infidels ; and  produced  a 
63  fpecial  commimon  from  the  pope,  abfolving  him  from 
UUdiflsus  the  oath  he  had  taken  at  the  late  treaty.  The  confc- 
«itf'  tied  auence  of  this  perfidy  was,  that  Uladiflaus  was  entirely 
defeated  and  killed  at  Varna,  and  the  grcatcil  put  of 
his  army  cut  in  pieces. 

Uladiflaus  V I.  was  fucceeded  by  Cafimir  IV.  in 
whofe  reign  the  Teutonic  knights  were  fubdued,  and 
obliged  to  yield  up  the  territories  of  Culm,  Michlow, 
and  the  whole  duchy  of  Pomerania,  together  with  the 
towns  of  Elbing,  Marienburg,  Talkmith,  Schut,  and 
Chriftburgh,  to  the  crown  of  Poland.  On  the  other 
hand,  the  king  reftored  to  them  all  the  other  conquefls 
he  had  made  in  Pruflia,  granted  a feat  in  the  Polifli 
fenate  to  the  grand-mailer,  and  endowed  him  with 
other  privileges,  on  condition  that,  fix  months  after 
his  acccflion,  he  ihould  do  homage  for  Pruifia,  and  take 
an  oath  of  fidelity  bo  the  king  and  republic. 

This  fuccefs  tailed  the  fpirits  of  the  Poliih  nation, 
which  had  drooped  ever  fince  the  biittlc  of  Varna.  The 
diet  did  not,  however,  think  proper  to  renew  the  war 
againft  the  Turks,  hut  took  under  their  protection  the 
bofpodar  of  Moldavia  ; as  thinking  that  this  province 
would  make  a convenient  barrier  to  the  Poliih  domi- 
nions on  one  fide.  The  requefl  of  the  prince  who  alkcd 
this  protection  was  therefore  readily  granted,  an  oath  of 
fidelity  exacted  from  him  and  the  inhabitants,  and  a tri- 
bute required  ; regular  payment  of  which  was  made  for 
y0  a great  number  of  years  afterwards. 

Crown*  of  About  this  time  alfo  the  crown  of  Bohemia  beco- 
B^fcenda  ming  vacant,  the  people  were  extremely  defirous  of 
*ar  *un>cd^C*n?  ffov*rn<d  ^y  one  of  the  princes  of  Poland  } upon 
to  Fola'i/  ^hich  the  bartina  were  induced  to  bellow  the  crown 
upon  Uladiflaus,  eldtft  fon  of  Cafimir,  in  oppofition 
to  the  intrigues  of  the  king  of  Hungary'.  Not  fatis- 
fud  with  thin  acquisition,  Uladiflaus  took  advantage 
of  the  diffenfions  in  Hungary,  in  order  to  unite  that 
crown  to  his  own  : and  this  he  alfo  cffc&ed  ; by  which 
means  his  power  was  greatly  augmented,  though  not 
the  felicity  of  his  people.  So  many  foreign  expedi- 
tions h:id  c\ ha  tilled  the  treafury,  and  oppreffed  the 
pc  a fan  ts  with  taxes  ; the  gentry  were  greatly  dimi- 
niflied  by  a number  of  bloody  engagements  ; agricul- 
ture was  neglefted,  and  the  country  almoft  depopula- 
ted. Before  a proper  remedy  could  be  applied  for 
tfcefc  evils,  Cafimir  died  in  T492  ; much  more  admi- 
red, tiuiii  beloved  or  regretted,  by  liis  fubjefcls.  It  is 
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related  by  the  hiftorians  of  this  period,  that  in  the  ftfci 
reign  of  Cafimir  IV.  the  deputies  of  the  provinces  » -1" 
firft  appeared  at  the  diet,  and  affirmed  to  themfelves 
the  legiflative  power  ; all  laws  before  this  time  having 
been  framed  py  the  king  in  conjunction  with  the  fc- 
natc.  It  is  obferved  alfo,  that  before  Cafimir’s  time, 
the  Eat  in  language  was  underftood  only  by  the  clergy 
of  Poland  ; in  proof  of  which,  it  is  alleged,  that  at  an 
interview  between  this  prince  and  the  king  of  Sweden 
at  Dantzick,  his  Poliih  majefty  was  forced  to  make 
ufe  of  the  affiftancc  of  a monk  to  interpret  between 
him  and  the  Swcdilh  monarch.  Cafimir,  afhamed  of 
the  ignorance  (hown  by  himfclf  and  court,  pubhlhed  an 
edict,  enjoining  the  diligent  ftudy  of  the  Latin,  which 
in  our  days  is  fpoken  as  vernacular  by  every  Poliih  gen- 
tleman, though  very  unelaffically. 

During  the  fueceeding  reigns  of  John,  Albert,  and 
Alexander,  the  Polifli  affairs  fell  into  decline ; the 
kingdom  being  harafled  by  continual  wars  with  the 
'l  urks  and  Tartars.  However,  they  were  retrieved 
by  Sigifinund  I.  who  afeended  the  throne  in  1507.  *t 
This  monarch,  having  reformed  fome  internal  abufes,  Etj- tin  d 
next  fet  about  rendering  the  kingdom  as  formidable  as  it 
had  formcrljr  been.  He  firft  quelled  a rebellion  which1’ 
broke  out  in  Lithuania  ; after  which,  he  drove  the 
Walachians  and  Moldavians  out  of  Kuflia  Nigra,  and 
defeated  the  Ruffians  in  a pitched  battle,  with  the  loll 
of  30,000  men.  In  this  engagement  he  was  obliged  to 
caufe  his  cavalry  to  fwim  aerofs  the  Borillhencs  in  order 
to  begin  the  attack,  while  a bridge  was  preparing  for  the 
infantry.  Yhefc  orders  were  executed  with  atlonifh- 
ing  celerity,  notwitliftanding  the  rapidity  of  the  ftream, 
the  ftcepncfs  of  the  banks,  and  the  enemy’s  oppofition. 

The  onict  was  led  by  the  Lithuanians,  who  were  di- 
rected to  retreat  gradually,  with  a view  of  drawing 
the' enemy  within  reach  of  the  cannon.  '1  his  the  Ruf- 
fians miftook  for  a real  flight ; and  as  they  were  pur- 
fuing  with  eageniefs,  Sigifinund  opr.  d his  line  to  the 
right  and  left,  pouring  in  grapc-lhot  from  the  artillery 
with  dreadful  fuccefs.  The  Ruffian  general,  and  fe- 
veral  noblemen  of  the  firft  diftm&ion,  were  taken  pri- 
foner*,  while  the  whole  lufs  of  the  royal  army  did  nut. 
amount  to  300  men. 

After  this  complete  victory,  the  king  turned  hk 
arms  againft  the  Teutonic  knights  who  had  elected 
the  marquis  of  Brandenburgh  their  grand-maftcr  ; aud 
this  prince  not  only  refilled  to  acknowledge  the  fovc- 
rcignty  of  the  crown  of  Poland,  but  even  invaded  the 
Pob'fh  territories.  Sigifinund  marched  againil  him, 
and  gained  poffeifion  of  fcveral  important  places  in 
Brandenburgh  ; but  as  he  was  purfuiug  his  conqucfU, 
the  marquis  was  reinforced  by  14,000  Germans,  led. 
by  the  duke  of  Schoneuburg,  who  ventured  to  lay 
fiege  to  Dantzic,  after  having  ravaged  all  the  neigh- 
bouring country.  The  Dantzickciu,  however,  de- 
fended themfelves  with  fo  much  fpirit,  that  tbe  be- 
fiegers  were  foon  obliged  to  relinquifh  their  enter- 
prise. In  their  retreat  they  were  attacked  by  a flrong  de- 
tachment of  Polifli  cavalry,  who  made  prodigious  bavock 
among  them,  and  compelled  the  wretched  remains  to  take 
flicker  in  Pomerania,  where  they  were  inhumanly  but- 
chered by  the  pcafante.  Soon  after  this  the  marquis 
was  obliged  to  fubmit  to  the  clemency  of  the  conque- 
ror $ from  whom,  however,  he  obtained  better  condi- 
tions than  could  have  been  expected,  or  indeed  than  he 

would 
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Poland-  would  have  got,  had  he  not  abandoned  the  intered  of  the 
— Teutonic  order,  and  rtftgncd  the  dignity  of  grand- 
mailer.  In  order  to  fecure  him  in  his  intcrcft,  there- 
fore, Sigifmund  granted  him  half  the  province  of 
Pruffia  as  a fecular  duke,  and  dependent  on  the  crown 
of  Poland ; by  which  means  he  entirely  deprived  that 
order  of  the  bed  part  of  their  dominions,  and  put  it 
quite  out  of  their  power  to  dillurb  the  tranquillity  of 
Poland  any  more. 

The  power  of  Sigifmund  had  now  excited  the  jea- 
loufy  of  the  Houfc  of  Aullria  ; for  which  reafon  they 
took  every  method  in  their  power  to  llir  up  enemies 
againll  him.  By  their  means,  the  Ruffians,  Molda- 
vians, and  Tartars,  were  all  excited  to  fall  upon  the 
Polifh  territories  at  once.  The  vaivodc  of  Walachia, 
with  50,000  men,  made  an  irruption  into  the  frr.ull 
province  of  Pokatior,  but  was  entirely  defeated  hy 
count  Taro  at  the  head  of  no  more  than  6ooo.  This 
victory  is  wholly  aferibed  to  the  good  conduit  of  the 
commander,  who  poffcffcd  himfeii  of  fame  eminences 
on  the  flanks  of  the  enemy.  On  thefe  he  erected  bat- 
teries j which  played  with  fuch  fury'  as  foon  put  their 
ranks  in  difordcr  : upon  which  the  Poles  attacked  them 
fword  in  hand,  and  entirely  difperfed  them  witii  the  lots 
of  10,000  killed  or  taken.  The  count  having  then 
augmented  his  army  with  a (bong  body  of  Lithua- 
nians, attacked  the  Mufeovites  and  Tartars,  drove 
them  entirely  out  of  the  duchy,  purfutd  them  into 
Kuffia,  reduced  fcvcral  towns,  ami  at  lad  laid  liege 
to  the  ftroug  fort  refs  of  Straradub  ; in  which  the  re- 
gent, together  with  fonie  of  the  bcfl  troops  of  Ruffia, 
were  inclofcd.  The  garrifon  made  a gallant  defence  ; 
and  the  fortifications  were  compofcd  of  beams  joined 
together,  and  fupported  by  a bulwark  of  earth,  upon 
which  the  cannon-ihot  made  no  imprtffion  : but  the 
count  contrived  a method  of  felting  the  wood  on  fire ; 
by  which  means  the  regent  and  nobility  were  obliged 
to  furrender  at  difcrction,  and  Taro  carried  off  up- 
wauls  of  i'iOjOCO  prifoners,  with  an  immenfc  booty. 

In  the  reign  of  Sigifmund,  we  may  look  upon  the 
kingdom  of  Poland  to  have  been  at  its  grcatcll  pitch 
©f  glory.  This  monarch  poffcffed,  in  his  own  perfon, 
the  republic  of  Poland,  the  great  duchies  of  Lithua- 
nia, Smolcnflto,  and  Saveria,  be  fide*  vaft  territories 
lying  beyond  the  Euxine  and  Baltic  ; while  his  ne- 
phew Lewis  pofTefTed  the  kingdoms  of  Bohemia,  Hun- 
gary, and  Sikfia.  But  this  glory  received  a hidden 
dieck  in  f 548,  by  tlie  defeat  and  death  of  Louis 
who  periihed  in  a battle  fought  with  Solyman  the 
Great,  emperor  of  the  Turks.  The  daughter  of  this 
prince  married  Ferdinand  of  Auftria  ; whereby  tlie 
dominions  of  Hungary,  Bohemia,  and  Siltfia,  became 
iufcparably  connected  with  the  hereditary  dominions  of 
the  Auilnan  family.  This  misfortune  is  thought  to 
have  ha  1 cued  the  death  of  Sigifmund  ; though,  being 
then  in  his  84th  year,  he  could  not  have  lived  long  hy 
tlie  ordinary  couri’c  of  nature.  He  did  not,  however, 
furvivc  the  news  many  months,  but  died  of  a lingering 
difordcr,  leaving  behind  him  the  character  of  the  com- 
pleted general,  the  ablcll  politician,  the  heft  prince, 
and  the  ltrongeft  man,  in  the  north  ; of  which  lafl,  in- 
deed, fume  instances  are  related  by  hiilorians  that  are 
aLrvofl  incredible. 

Sigifmund  Auguilus,  who  fuccecded  his  father  Si- 
gifinuad  L proved  alfo  a very  great  and  happy  prince. 


At  tliat  time  the  motT  violent  and  bloody  wars  were  P'UndL' 
carrying  on  in  Germany,  and  indeed  through  other  a 

parts  of  Europe,  on  account  of  religion ; but  Sigif-g^f?  on<j 
mund  wifely  avoided  interfering  in  thefe  difputcs.  He  Auuflu.,  a* 
would  not  admit  into  his  dominions  any  of  thofc  di-  w?fc  and 
vines  who  were  taxed  with  holding  heterodox  opinions, 
nor  even  allow  his  people  tlie  liberty  of  correfponding  PTUiCC* 
with  them  ; yet  he  never  perfecuted,  or  employed  any 
other  means  for  the  prefcrvation  of  the  (late  than  thofc 
of  a well-conducted  and  regular  policy.  I nit  cad  of  de- 
puting with  his  fuhjcds  about  fpecularivc  opinions,  Si- 
gifmund applied  himfelf  diligently  to  the  re  fanning  of 
abides,  enforcing  llie  laws,  enriching  the  treafury,  pro- 
moting induttry,  and  redeeming  tlie  crown-lands  where 
the  titles  of  the  pofleflbrs  appeared  illegal.  Out  of  the 
revenue  recovered  in  this  manucr  he  obtained  a for- 
midable (landing  army,  without  laying  any  additional 
tax  upon  the  fubjefts  ; and  though  he  preferred  peace 
to  war,  he  was  always  able  to  punifh  thofc  that  offer-  ? 
ed  indignities  to  his  crown  or  perfon.  His  knowledge  War  wjrfe 
in  the  art  of  war  was  foon  tried  in  a coined  with  the  Hulii*. 
Ruffians,  who  had  made  an  irruption  into  Livonia,  en- 
couraged by  the  difputcs  which  had  fubfifted  between 
the  Teutonic  knight*  and  the  archbiftiop  of  Riga,  cou- 
fin  to  Sigifmund.  The  province  was  at  that  time  di- 
vided between  the  knights  and  the  prelate  ; and  the 
Ruffians,  under  pretence  of  affiiling  the  former,  had 
fazed  great  part  of  the  dominions  of  the  latter.  The 
archbilhop  had  rccourfc  to  his  kinfman  the  king  of  Po- 
land ; who,  after  fruitlcfs  efforts  to  accommodate  mat- 
ters, marched  towards  tlie  frontiers  of  Livonia  with  an 
army  of  100,000  men.  The  knights  were  by  no  means 
able  to  refill  fuch  a formidable  power ; and  therefore, 
deferring  their  late  allies,  put  thcmfelvcs  under  the  pro- 
tection of  the  king  of  Poland.  The  c/.ar,  John  Bafi- 
ltdcs,  though  defer  ted  by  the  knights,  did  not  lofe  his 
courage  ; nay,  he  even  infolcntly  refufed  to  return  any 
anfwer  to  the  propofals  of  peace  made  by  Sigifmund. 

His  army  confided  of  300,000  men,  with  whom  lie 
imagined  himfelf  able  to  reduce  ail  Livonia,  in  fpite 
of  the  Utmoft  efforts  of  the  king  of  Poland  : however, 
having  met  with  fotne  checks  on  that  quarter,  he  di- 
rectly invaded  Poland  with  his  whole  army.  At  firit 
he  carried  every  thing  before  him  ; but  the  Poles  foon 
made  a vigorous  opposition.  Yet  the  Ruffians,  though 
everywhere  defeated,  ft  ill  continued  their  incurlions, 
which  Sigifmund  at  lad  revenged  by  invading  Ruffia 
in  his  turn.  Thefe  mutual  d violations  and  ravages  at 
lad  made  both  parties  defuous  of  peace,  and  a truce 
for  three  years  was  agreed  on  ; during  the  courinuance  7* 
of  which,  the  king  of  Poland  died,  and  with  him 
cxtinguilhcd  the  houfc  of  Jagdlon,  which  had  governed^ 

Poland  for  near  200  years. 

On  the  death  of  Sigifmund,  Poland  became  a prey 
to  intcftinc  divifions;  and  a vail  number  of  intrigues 
were  fet  on  foot  at  the  courts  of  Vienna,  France,  Sax- 
ony, Sweden,  and  Brandenhurgh  ; each  endeavouring 
to  cdabliih  a prince  of  their  own  nation  on  the  throne  j{ 
of  Poland.  The  confequence  of  all  this  was,  that  the  Diftra&ed 
kingdom  became  one  univerfal  fcenc  of  corruption,  Rate  of  Po- 
faction,  and  confufion  ; the  members  of  tlie  diet  con- 
fulled  only  their  own  intcrcft,  and  were  ready  on  every 
occafion  to  fell  thcmfclves  to  tlie  lx-(l  bidder.  The 
Protcfcmts  had  by  this  time  got  a confiderable  footing 
in  tlie  kingdom,  and  thus  religious  difputcs  were  iiv- 
2,  ter  mingled ’• 
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, Poland,  tcrminglcd  with  political  one*.  Otic  good  effeft,  how- 
*L'  * ever,  flowed  from  thin  confuflon  : for  a law  vtm  palled, 
by  which  it  was  enacted,  that  no  difference  in  religious 
opinions  fliQuld  make  any  contention  among  the  fub- 
jccls  of  the  kingdom  ; and  that  all  the  Poles,  without 
eh  fen  mi  nation,  (hould  be  capable  of  holding  public  of- 
fices and  trulls  under  the  government ; and  it  was  alfo 
refolved,  that  the  future  kings  (hould  fwcar  cxprefsly 
to  cultivate  the  internal  tranquillity  of  the  realm,  and 
chcrilh  without  diilin&ion  their  fubjcdls  of  all  perfua- 
fions. 

While  the  candidates  for  the  throne  were  fcverally 
attempting  to  fupport  their  own  intereft  in  the  boil 
manner  they  could,  John  Crafotki,  a Polifn  gentleman 
of  great  merit,  but  diminutive  ilaturc,  had  jult  returned 
from  France,  whither  he  had  travelled  for  improve- 
ment. His  humour,  wit,  and  diverting  lize,  had  ren- 
dered him  univcrfally  agreeable  at  the  court  of  France, 
and  in  a particular  manner  engaged  the  efteem  of  Ca- 
tharine de  Media's,  which  the  little  Pole  had  the  ad- 
drefs  to  make  ufc  of  for  his  own  advantage.  He  owed 
many  obligations  to  the  duke  of  Anjou  ; whom,  out  of 
gratitude,  he  reprefented  in  fuch  favourable  terms,  that 
the  Poles  began  to  entertain  thoughts  of  making  him 
their  king.  Thefe  fentiments  were  confirmed  and  en- 
couraged by  Crafolki,  who  returned  into  France  by 
order  of  fcveral  leading  men  in  Poland,  and  acquainted 
the  king  and  queen  Catharine,  that  nothing  was  want- 
ing bcfidcs  the  formality  of  an  embaffy  to  procui e the 
crown  for  the  duke  of  Anjou,  almoll  without  oppoli- 
tion.  Charles  IX.  king  of  France,  at  that  time  alio 
promoted  the  feheme,  being  jealous  of  the  duke  of  An- 
jou’s popularity,  and  willing  to  have  him  removed  to 
as  great  a di  llance  as  pofhhle.  Accordingly  the  par- 
ties came  to  an  agree  mint ; and  it  was  dipula  ted  that 
the  duke  of  Anjou  {hould  maintain  the  laws,  liberties, 
Anjou  ch'v  and  cuflotns  of  the  kingdom  of  Poland,  and  of  the 
fen  kirg  « f pnmd  duchy  of  Lithuania ; that  he  fhould  tranfport  all 
Poland.  Ms  effects  and  annual  revenues  in  France  into  Poland  ; 

that  the  French  monarch  (hould  pay  the  late  king  Si- 
pifmund’s  debts;  that  he  (hould  maintain  loo  young 
Polifll  gentlemen  at  his  court  ; and  50  in  other  places ; 
that  he  fhotild  fend  a fleet  to  the  Baltic,  to  aifiJl  Po- 
land again!!  the  Ruffians  ; and  laltly,  that  Henry  (hould 
marry  the  princcfs  Anne,  filler  to  the  late  king  Sigif- 
mund  ; but  this  article  Henry  would  not  ratify  till  his 
return  to  Poland. 

Every  thing  being  thus  fettled,  the  young  king  quit- 
ted France,  attended  by  a fplcndid  retinue,  and  was 
accompanied  by  the  queen-mother  as  far  as  Lorrain. 
He  was  received  by  his  fubjc&s  on  the  frontiers  of  Po- 
land, and  conducted  to  Cracow,  where  he  was  foon  af- 
Ler  crowned.  '1  he  affections  of  the  Poles  were  foon 
engaged  by  the  youth  and  accompli Ihmcnts  of  Henry  ; 
but  fcarce  was  he  fcated  on  the  throne,  when,  by  the 
death  of  Charles  IX.  he  became  heir  to  the  crown  of 
France.  Of  this  he  was  informed  by  repeated  mef- 
fages  from  queen  Catharine ; he  repented  his  having 
accepted  the  crown  of  Poland,  and  refolved  to  leave  it 
77  for  that  of  France.  But  being  fenfible  that  the  Poles 
urn  ii7a>  wou]j  optxrfc  liis  departure,  fie  kept  his  inleulions  fe- 
k n,j.  m cret,  and  watched  an  opportunity  ot  Healing  out  ot  the 
palace  in  difguife  in  the  night-time.  The  Poles,  as 
might  well  have  been  expecttd,  were  irritated  at  being 
thus  abandoned,  from  the  mere  motive  of  intereft,  by 
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a prince  whom  they  had  loved  and  honoured  fo  much.  IVJa-vb 

Parties  were  difpatched  alter  him  by  different  road* ; v— 

and  Zamoiki,  a nobleman  who  headed  one  of  thefe 
parties,  overtook  him  fame  leagues  diilant  from  Cra- 
cow. All  the  prayers  and  tears  of  that  nobleman,  how- 
ever, could  not  prevail  on  Henry  to  return  ; he  rode 
poll  to  Vienna,  and  then  puffed  into  France  by  the  way 
of  Ttalv. 

In  the  mean  time,  the  Poles  were  fo  much  exafpera- 
ted  again!!  Henry  and  his  whole  nation,  that  all  the 
French  in  Cracow  would  luive  been  maffacrcd  if  the 
magiftrates  had  not  placed  guards  in  the  llreets.  Hen- 
ry, however,  had  forefeen  the  confequences  of  his  flight, 
and  therefore  endeavoured  to  apologife  for  hi*  beha- 
viour. One  Dunz.ii  undertook  his  caufe  in  full  fenate  ; 
and  with  great  eloquence  explained  the  king’s  motives 
for  his  abrupt  departure.  Henry  alfo  wrote  to  the 
chief  nobility  and  clergy  with  his  own  hand.  But  no- 
thing could  fatisly  the  Poles ; who  uow  acquainted 
their  king,  that  it  he  did  not  immediately  return,  they 
would  be  obliged  to  diveil  him  of  the  royal  dignity, 
and  to  choofe  another  fovereign.  Henry  began  to  ex- 
cufc  hiinfclf  on  account  of  the  wars  in  which  he  was 
engaged,  and  prumifed  to  fend  men  of  unexceptionable 
integrity  to  govern  Poland  till  he  (hould  return:  but  ?* 
no  excufes  could  be  accepted  ; and,  on  the  1 5th  of  July  ' 

1575,  he  was  folemnly  di  veiled  of  the  regal  dignity  in 
full  diet,  and  the  throne  declared  vacant. 

Alter  the  deposition  of  Henry,  commotions  and  fac* 
tions  again  took  place.  However,  the  contending 
parties  were  now  reduced  to  two ; one  who  fupported 
the  intereft  of  Maximilian  emperor  of  Germany  ; the 
other,  who  were  ior  electing  the  princcfs  Anne,  and 
marrying  her  to  Stephen  Baton  prince  of  Tranfvlva-  79 
nia.  The  latter  prevailed  through  the  courage  of  one  *•  k* 
gentleman,  who,  in  imitation  of  the  power  affumed  by  *?TI 
the  Roman  tribunes,  Rood  up  in  the  full  fenate,  and 
oppofed  the  proclamation  ot  Maximilian,  declaring 
tliat  his  election  was  violent  and  illegal.  In  this  litua- 
tion  of  affairs,  it  was- obvious  that  ftrength  and  cele- 
rity mud  determine  which  election  was  legitimate: 
both  parties  wrote  to  the  priuecs  whole  caufe  they  bad 
cfpouicd,  intreating  them  to  come  with  all  pollible  ex- 
pedition to  take  poffclfion  of  the  throne.  Baton  pro- 
ved the  more  alert ; for  while  Maximilian  was  difputiag 
about  certain  conditions  which  the  Poles  required  for 
the  fecurity  of  their  privileges,  he  entered  Poland,  mar- 
ried the  princcfs,  and  was  crowned  oh  the  lirit  of  Mav 
*576.  ‘ - 

No  oppoutron  was  made  to  the  authority  of  Raton  Tc. 

except  by  the  inhabitants  of  Dant/lc.  Thde  adhe-*<*ltv 
rod  to  the  iutcrcil  of  Maximilian  even  after  he  was 
dead,  and  had  the  prefumptusn  to  demand  from  the 
king  an  oath  acknowledging  their  abfolutc  freedom 
and  independence.  Baton  referred  tliem  to  tile  fenate, 
declaring  that  he  had  no  right  to  give  up  die  privileges 
of  the  republic;  but  admonilhcd  the  citizens  to  avoid 
all  occasion  of  a civil  war,  which  mull  ncccfl'arily  termi- 
nate in  their  disadvantage.  But  the  obitinate  citizens, 
condoling  the  king's  icuily  into  fear,  ilnit  the  gates 
ag.iiuft  tiic  ainbafiador,  leued  upon  the  fortrets  of 
Grebiu,  and  pubhlhcd  a manifeito  refcinbltng  a libel 
upon  the  king  and  the  republic.  The  king,  inevnied 
at  tliele  proceedings  inarched  agaiuil  G rebin,  re- 
tixik  the  cattle,  and  ravaged  certain  territories  be- 
longing 
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Fof&nd.  longmg  to  the  Dantzickers  t who  retaliated  by  burning 
-v“  to  the  ground  a mouaftery  named  Ofan 7,  to  prevent 
the  Pole*  from  taking  poffcffion  of  fo  important  a fitu- 
■tion. 

Notwithflanding  thefe  outrage*,  Bator i renewed  his 
overtures  for  an  accommodation  : but  the  Diuitzickers 
were  deaf  to  thefe  falulary  proi»ofols ; fo  that  he  was 
obliged  to  declare  them  rebels,  and  feud  agunft  them  a 
body  of  troop*  under  one  Zborowflri.  A*  the  number 
of  the  Polifli  army,  however,  was  not  confrdcrable,  the 
Dantzickers  marched  out  to  give  hitn  battle.  They 
were  affifted  by  a corps  of  Germans,  and  a refolutiou 
was  formed  of  attacking  the  Poles  in  their  camp  by 
furprife  ; but  the  project  was  d ’(concerted  by  a fudden 
ftorm,  accompanied  with  dreadful  thunder  and  lightning, 
which  fpitad  a panic  through  the  army,  as  if  it  had  been 
0 judgment  from  heaven,  and  obliged  the  commander, 
John  de  Collar,  to  retire  into  the  city.  In  a (hort 
time,  however,  they  recovered  their  fpirits,  and  came 
to  an  action  with  the  Poles ; hut  were  defeated  with 
4 he  lot’s  of  Koco  men  killed  on  the  fpot,  a great  many 
taken  prifoners,  and  the  lofs  of  fcveral  pieces  of  cannon. 
Put  this  check,  inftcad  of  abating  the  courage  of  the 
Dantzlckers,  only  animated  tin  nr  the  more,  and  they 
icfolved  to  hold  out  to  the  laft  extremity.  In  the 
Pr.liucJ  in-  |1Mfan  time,  the  czar  of  Mufcovy,  thinking  the  prefent 
'cd  Hy  opportunity  favourable  for  extending  his  dominions, 
the  kuf-  laid  fiege  to  Revel ; but,  not  being  able  to  make  liim- 

fi*o».  folf  mailer  of  that  place,  he  was  obliged  to  con- 

tent himfclf  with  ravaging  Livonia,  which  hr  did  in  a 
dreadful  manner.  This  did  not,  however,  hinder  Ba- 
ton from  laying  Ccge  to  Dantzic  in  perfon,  and  pursu- 
ing the  operations  with  the  utrroil  vigour.  Cohen  made 
many  vigorous  follies,  in  fcveral  of  which  he  defeated 
the  Poles ; but  happening  at  foil  to  be  killed,  no- 
body was  found  capable  of  fupply  ing  his  place,  and 
the  citizens  were  at  foil  obliged  to  furrender  at  dif- 
c ret  ion  ; though  not  till  they  had  obtained  a promife 
fltttuu.  from  the  dc&or  of  Saxony  and  landgrave  of  Hcflc  of 
interpofing  n&  mediators  in  their  behalf.  The  only 
terms  which  the  king  demanded  of  them  were,  that 
they  (hould  a(k  hi*  pardon,  difnuls  their  troops  and 
rebuild  the  monaftcry  of  Oliva  which  they  had  deftroy- 
ed  ; while  his  majefly,  on  the  other  hand,  confirmed  all 
their  privileges,  and  granted  them  full  liberty  of  adhe- 
ring to  the  confcfiion  of  Augiburg,  for  which  they  had 
for  fome  time  been  flrenuous  advocates. 

^ ^ The  war  with  Dantzic  was  no  fooncr  ended,  than 

tl  fiRirf-fl  the  king  directed  his  whole  ftrength  againll  the  czar 
taa,,  of  Mufcovy,  who  had  made  himfclf  mailer  of  fcveral 
important  cities  in  Livonia.  The  czar  behaved  every 
where  with  the  greateft  cruelty,  flaughtcring  all  without 
ditlinftion  who  were  able  to  bear  arms,  and  abandon- 
ing the  women  and  children  to  the  (hocking  brutality 
of  the  Tartars  who  ferved  in  his  army.  Such  was  the 
horror  infpired  by  the  perfidy  and  cruelty  of  the  czar’s 
conduit,  that  the  inhabitant*  of  Wcndcr  cliofe  rather 
to  bury  thcmfelves  in  the  ruins  of  their  towm  than  to 
fubrait  to  fuch  an  inhuman  enemy.  For  a confide  fable 
time  the  Ruffians  were  allowed  to  proceed  in  this  man- 
ner, till  the  whole  province  of  Livonia,  excepting  Riga 
and  Revel,  had  funcred  the  barbarities  of  thi*  infulting 
conqueror  ; but  at  laft,  in  1578,  a body  .of  forces  was 
difpatclicd  into  the  province,  the  tow  ns  of  Wcndcr  and 


Dunnenbtirg  were  furprifed,  and  an  army  fent  by  the  l*«hnd . 
czar  to  furprife  the  former  was  defeated.  * 1 1 

At  this  time  the  Mufcovitcs  were  not  the  only  ene- 
mies who  oppofed  the  king  of  Poland,  and  oppreffed 
I.ivonia.  That  unhappy  province  was  alfo  invaded  by 
the  Swedes,  w'ho  profefled  themfclve*  to  be  enemies 
equally  to  both  parties,  and  who  were  fcarce  inferior 
in  cruelty  to  the  Ruffians  themfelves.  The  king,  how- 
ever, was  not  daunted  hy  the  number  of  his  adverfo- 
ries  ; but  having  made  great  preparation*,  and  called 
to  In's  affi  lance  Chriltopher  prince  of  Tnuifylvania, 
with  all  the  (landing  forces  of  that  country,  he  took 
the  field  in  perfon  a?ainft  the  Mufcovitcs,  and  laid  liege 
to  Polocz,  a town  of  great  importance  fituated  on  the  S4 
river  Dwina.  The  Ruffians  uo  foor.er  heard  of  the 
approach  of  the  Polifli  army,  than  they  refnlved  to  put™**** 
till  the  citizens  to  death,  thinking  by  this  means  to 
flrike  terror  into  the  enemy.  When  Batori  came  near 
tlie  town,  the  moll  (hocking  fpeclacle  prefented  itfclf ; 
the  river  appeared  dyed  with  hlnod,  and  a va  t number 
of  human  bodies  fadened  to  planks,  and  terribly  man- 
gled, were  carried  down  its  dream.  This  barbarity, 
in-lead  of  intimidating  the  Poles,  irritated  them  to  fuch 
a decree,  that  nothing  could  refi  t them.  Finding  that 
their  cannon  made  little  irapreffion  upon  the  walls  of 
the  city,  which  were  confirm  lied  of  wood,  they  advan- 
ced to  the  affault  with  burning  torches  in  their  hands; 
and  would  foon  have  reduced  the  fortifications  to  afhes, 
had  not  a violent  (lorra  of  rain  prevented  them.  The 
defigr.,  however,  was  put  in  execution  as  foon  as  the 
rain  flackencd  t and  the  barbarous  Ruffians  were  obli- 
ged to  furrender  at  difcixliou.  It  refldU  the  highcfl 
honour  on  Batori,  that,  notwithflauding  the  dreadful 
inftances  of  cruelty  which  he  had  before  his  eyes,  he 
would  not  fuffer  his  foldiers  to  retaliate.  Indeed  the 
cruelties  committed  by  the  Ruffians  on  this  occdion,  gj 
feem  almoft  to  have  authorifed  any  revenge  that  could  Menftrew 
poffibly  have  been  taken.  A number  of  Germans  were  ha.bar.ue* 
found  in  the  city,  fomc  expiring  under  the  mod  dread'P^,||J|p 
ful  tortures,  and  others  dead  of  pains  which  nature  font  in 
could  no  longer  fupport.  .Several  of  the  officers  had  that  city* 
been  dipped  in  cauldron*  of  boiling  oil,  with  a cord 
drawn  under  the  (kin  of  the  umbilical  region,  which 
fattened  their  hands  behind  ; in  which  filiation  their 
eye*  had  been  tom  out  from  their  fockcts,  or  burnt 
with  red-hot  irons,  and  their  face*  otherwife  terribly 
mangled.  The  disfigured  carcalcs,  indeed,  plainly  (bow- 
ed the  barbarous  treatment  they  had  met  with ; and 
the  dreadful  talc  was.  confirmed  by  the  teftimony  of  the 
few  who  furvived.  The  Polifh  foldiers  were  exafpera- 
ted  aimed  to  madnefs  ; fo  that  fearer  all  the  authority 
of  Batori  could  reft  rain  them  from  cutting  in  pieces  the 
wretches  who  liad  been  the  authors  of  fuch  a dreadful 
tragedy.  $ 6 

After  the  reduflion  of  Polocz,  Batori  continued  thcRun!araTa- 
war  with  great  fuccef*.  Two  detachments  from  the  ?Cli  ^7  ***’ 
army  penetrated  the  enemy’s  country'  hy  different  roads,  ’ 
wafted  all  before  them  to  the  gates  of  Smolenlko,  and 
returned  w'ith  the  f polls  of  2000  villages  which  they  had 
pillaged  and  dfftroyed.  In  the  mean  time  the  Swedes 
and  Poles  thought  proper  to  come  to  an  accommoda- 
tion : and  though  John  king  of  Sweden  was  at  that 
time  prevented  from  bearing  his  (hare  of  the  war,  yet 
Batori  reduced  fuch  a number  of  cities,  and  committed 
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v»\ 'id.  fueh  devafhtior.g  in  the  Ruffian  territories  that  the 
- czar  was  obliged  to  fue  f<>r  peace ; which  he  obtained 
The  c*ar  on  .condition  of  rclinquilhlng  Livonia,  after  having 
fan  hr  thrown  away  the  live#  of  more  than  400,000  of  hi* 
peace.  fubjefts  in  attempting  to  conquer  it. 

Batori,  being  tlms  freed  from  a mod  deftruftivc  and 
cruel  war,  applied  hitnfelf  to  the  internal  government 
of  hi*  kingdom,  hie  regulated  the  Polilh  cavalry  in 
fuch  a manner  a*  made  them  become  formidable  to  the 
Turks  and  other  Neighbouring  nations:  and  this  is  the 
mUitary  eftabli  foment  to  which  the  Pole*  have  given 
the  name  of  gmarfumu ; bccaufe  a fourth  part  of  the 
revenue  is  employed  in  fupporting  them.  Batori  fent 
this  body  of  cavalry  towards  the  frontier*  of  Tartary, 
to  check  the  incurilons  of  thofc  barbarians ; by  which 
means  the  Ukraine,  a vad  traft  of  defert  country,  was 
filled  with  flourishing  towns  and  villages,  and  became  a 
flrong  barrier  again  It  the  Turks,  Tartar?;,  and  Ruffians. 

. The  lalk  memorable  action  of  Batori  was  his  attaching 
Ju“  the  Coflacks  to  Poland,  civilizing  and  inftru&ing  them 
CdLtkt.  in  the  arts  of  war  and  peace.  Hi*  firft  endeavour  was 
to  gain  their  affections  by  his  liberality  ; for  which  pur- 
pole,  he  prefented  them  with  the  city  of  Techteuncravia, 
fituated  on  the  BorifUiencs,  which  they  formed  into  a 
magazine,  and  made  the  rcfidence  of  their  chieftains.  He 
gave  them  officers  of  all  degrees,  edabliihed  difciplinc 
among  them,  altered  tlieir  arms,  and  formed  them  into 
a regular  militia,  which  afterward;  performed  eminent 
ferrites  to  the  date.  All  kinds  of  manufactures  at  that 
lime  known  in  Poland  were  likewife  cffablifocd  among 
the  Coflacks  ; the  women  were  employed  in  {pinning 
and  weaving  woollen  cloths,  while  the  men  were  taught 
agriculture,  and  other  art*  proper  for  their  foe. 

\Vhilc  Batori  was  employed  in  this  manner,  the 
Swedes  broke  the  convention  into  which  they  had  en- 
tered with  Poland,  and  were  on  the  point  of  getting 

fiofleflion  of  Riga.  To  this,  indeed,  Batori  himfclf 
tad  given  occafioti,  by  attempting  to  unpole  the  Romifh 
leligion  upon  the  inhabitants,  after  having  promifed 
them  cutirc  liberty  of  confidence.  This  To  irritated 
them,  that  they  revolted,  and  were  on  the  point  of 
admitting  a Swedifh  garrifon  into  the  city,  when  the 
king  was  informed  of  what  was  going  forward.  Upon 
this  he  refolved  to  take  a mod  exemplary  vengeance  on 
the  inhabitants  of  Riga;  but  before  he  could  execute 
hi*  intention,  he  died  in  the  year  1 586,  the  54th  of  his 
*9  age,  and  l Oth  of  hi*  reign. 

Jil*  death.  The  death  of  Batori  involved  Poland  in  frefli  trouble*. 

Four  candidates  appeared  lor  the  crown,  viz.  the  prince* 
Emril  and  Maximilian  of  the  houfc  of  Auftria ; Sigif- 
mtmd  prince  of  Sweden,  and  Theodore  czar  of  Mufeovy. 
Each  of  thefe  had  a feparatc  party  ; but  Sigifmund 
and  Maximilian  managed  matters  fo  well,  that  in  1587 
both  of  them  were  defied.  The  confcquetice  of  this 
was  a civil  war ; in  which  Maximilian  was  defeated  and 
taken  prifoncr:  and  thus  Sigifmund  III.  furnamed  De 
Vafa%  became  mailer  of  the  throne  of  Poland  without 
oppofition.  He  waged  a fucccfsful  war  with  the  Tar- 
tars, and  was  olherwife  profperous ; but  though  he 
fucceeded  to  the  crown  of  Sweden,  he  found  it  itnpof- 
jfible  for  him  to  retain  both  kingdoms,  and  he  was  for- 
mally depofed  from  the  Swediflt  throne.  In  1610  he 
conquered  Ruffia,  and  placed  his  fon  on  the  throne; 
but  the  Polilh  cooqueAs  of  that  country  have  always 
been  but  for  a Ihori  time.  Accordingly  the  young 


prince  was  foon  after  depofed;  and  the  Ruffians  not  P.lai 
only  regained  their  liberty,  but  began  to  make  en-  — 
croachments  on  Poland  itfelf.  A very  unfortunate  war  4 
ulfo  took  place  with  Sweden,  which  was  now  governed 
by  the  great  Guftavus  Adolphus;  the  particulars  ofA&.fitt, 
which,  with  the  other  exploits  of  that  renowned  warrior, 
are  related  under  the  article  Sweden.  At  bail  Sigif- 
mund, worn  out  with  care*  and  misfortunes,  died  in 
1629. 

After  Sigifmund 'b  death  the  affairs  of  Poland  feemed 
to  revive  a little  under  Uladiflau*  VII. ; for  he  obliged 
the  Ruffians  to  fuc  for  peace,  and  Sweden  to  reftore 
fome  of  her  conqueffs : but  having  attempted  to  abridge 
the  liberty  of  the  Coffacks,  they  revolted,  and  gave  the 
Poles  feveral  terrible  defeats.  Nor  was  the  war  termina- 
ted in  the  lifetime  of  Uladiflaus,  who  died  in  1648.  His 
fucccffor,  John  Cafimir,  concluded  a peace  with  thefe  dan- 
gerous enemies : but  the  war  was  foon  after  renewed ; 
and  while  the  kingdom  was  dill  rafted  between  thefe 
enemies  and  the  difeontents  of  its  own  inhabitants,  the 
Ruffians  took  the  opportunity  of  invading  and  pillaging  f, 
Lithuania.  In  a little  after  the  whole  kingdom  wasPobsi:*. 
fubdued  by  Charles  Guftavus,  fucccffor  to  ChriftioaJj^ 
queen  of  Sweden.  Gwur  i 

Happily  for  Poland,  however,  a rupture  took  place 
between  the  couits  of  Sweden  and  Copenhagen ; by 
which  means  the  Pole*  were  enabled  to  drive  out  the 
Swedes  in  1657.  This  was  fucceeded  by  civil  wars  and 
conteft*  with  Ruffia,  which  fo  much  vexed  the  king, 
that  he  refigned  the  crown  in  1668. 

For  two  years  after  the  rctignation  of  Cafimir  the 
kingdom  was  filled  with  confufion  ; but  on  the  17th  of 
September  1670,  one  Michael  Coribut  Wiefnowiflei, 
collaterally  dcfccndtd  from  the  houfc  of  Jagcllo,  but  in 
a very  mean  fit  nation  at  that  time,  wan  chofcn  king. 

His  reign  continued  but  for  three  years  ; during  which  • 
time  John  Sobiclki,  a celebrated  Polilh  general,  gave 
the  Turks  a dreadful  overthrow,  though  their  army 
confided  of  more  then  300,000  men  ; and  had  this  blow 
been  purfued,  the  Coflacks  would  have  been  entirely 
fubdued,  and  very  advantageous  terms  might  have  been 
obtained  from  the  fultan.  Of  that  vaft  multitude  of 
Turks  no  more  than  15,000  made  their  efcape,  the  reft 
being  all  either  killed  or  taken  : however,  the  Polilh 
fiddlers,  being  bound  by  the  laws  of  their  country  only 
to  ftay  a certain  time  in  the  field,  they  refufod  to  pur- 
fuc  this  figtial  viftorv,  and  fullered  the  king  to  make 
peace  on  any  terms  he  could  procure. 

Wicfnowi/ki  died  before  the  new*  of  this  tranfaftion 
reached  Cracow ; and  after  hi*  death  a new  feene  of  9, 
confufion  enfued,  till  at  lail  the  fortune  of  John  Sobiclki  J<Ab  5«. 
prevailed,  and  he  was  elefted  king  of  Poland  in  i674.bi5^irt‘ 
He  was  a inoll  magnanimous  and  heroic  prince; 
by  his  valour  and  good  conduft,  retrieved  the  affair*  of  fan. 
Poland,  and  entirely  checked  the  progrefsof  the  Turk* 
we  Award.  Thefe  barbarians  were  everywhere  defeated, 
as  is  particularly  related  under  the  article  Tuaxv  ; but 
notwithflanding  his  great  qualities,  Poland  was  now  to 
thoroughly  corrupted,  and  pervaded  by  a fpirit  of  dif- 
affeftion,  that  the  latter  part  of  this  monarch's  reign 
was  involved  in  troubles,  through  the  ambition  and  con- 
tention of  fome  powerful  noblemen. 

Sobiclki  died  in  1696;  and  with  him  fell  the  glory 
of  Poland.  Moll  violent  contefts  took  place  about  the 
fucccffion ; the  recital  of  wliich  would  far  exceed  our 
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limit!!.  At  Uft  Fred  mV  Atiguftu*,  elcAor  of  Saxony, 

■*— v--  prevailed  ; but  yet,  as  fomc  of  the  mofl  eflcntwl  cere- 
monies were  wanting  in  his  coronation,  bedaufc  the 
prhnatc,  who  was  in  an  oppofite  intereft,  would  not 
perform  them,  he  found  it  extremely  difficult  to  keep 
his  fubje&s  in  proper  obedience.  To  add  to  his  mis- 
fortunes, having  engaged  in  a league  with  Denmark 
and  Ruffia  againfl  Sweden,  he  was  attacked  with  irre- 
fdlible  fury  by  Charles  XII.  Though  Augulius  had 
| not  been  betrayed,  as  indeed  lie  almott  always  was,  he 

*’  "*  was  by  no  means  a match  for  the  ferocious  Swede.  The 
particulars  of  this  war,  however,  as  they  mak*  great 
part  of  the  exploits  of  that  northern  hero,  more  properly 
fall  to  be  related  under  the  aiticlc  Sweden.  Here, 
therefore,  we  (hall  only  obferve,  that  Auguilus  was  re- 
duced to  the  humiliating  neceflity  of  renouncing  the 
crown  of  Poland  on  oath,  and  even  of  congratulating 
bis  rival  Staniflaus  upon  3ns  acccffion  to  the  throne  j 
but  wlwn  the  power  of  Chatlcs  was  broken  by  hi*  defeat 
at  Pultowa,  the  fortune  of  Augutlus  again  prevailed  ; 
&tanilla»*  was  driven  out ; ami  the  fore  cr  being  ab- 
folved  from  his  oath  by  the  pope,  refunded  the  throne 
of  Poland. 

I>«r!era«y  Biocc  that  time  the  Polilh  nation  hath  never  made 
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any  figure.  Surrounded  by  great  and  ambitious  powers, 
it  hath  funk  under  the  degeneracy  of  its  inhabitants ; 
ib  that  it  now  lcarce  exiiU  as  a nation.  This  cata- 
flrophe  took  place  in  the  following  manner : On  the 
5th  of  October  1763*  died  Auguilus  III.  eleAor  of 
Saxony,  and  king  of  Poland.  He  was  iuccccdcd  by 
Count  Poniatowfki,  a Polilh  grandee,  who  was  pro- 
claimed September  7th  1 764,  by  the  name  of  Suwjbh* 
Angnfhvt  and  crowned  on  the  25th  of  November  the 
fame  year. — Duriug  the  interregnum  which  took  place 
i.tnAi  gef  between  the  death  of  Auguilus  III.  and  the  eleAion  of 
*'«♦,  to  ttic  Staniflaus,  a decree  lad  been  made  by  the  convocation- 
ttrocc*  diet  of  Poland,  with  regard  to  the  dijfuimu , as  they 
were  called,  or  diflentem  from  the  Popifli  religion.  By 
this  decree  they  were  prohibited  from  the  free  cxercifc 
of  their  religion,  much  more  than  they  had  formerly 
been,  and  totally  excluded  from  all  pods  and  places  un- 
der the  government.  On  this  fcvcral  of  the  European 
■powers  interpofed,  at  the  application  of  the  diffidents, 
for  their  good  office*  The  courts  of  Ruffia,  Pruffia, 
Great  Britain,  and  Denmark,  made  remonllranccs  to 
the  diet ; but,  nutwithftanding  thefe  remonllranccs,  the 
decree  was  confirmed  by  the  coronation-diet  held  after 
the  king’s  election. 

October  A 1766,  an  ordinary  diet  was aflembled. 
declarations  from  the  courts  above  mentioned 
were  prefented  to  hie  Polilh  majcfly,  requiring  the  re- 
eftabfiihment  of  the  diffidents  in  their  civil  right*  and 
privilege*,  and  the  peaceable  enjoyment  of  their  modes 
of  worfhip  fecurcd  to  them  by  the  law*  of  the  kingdom 
which  had  been  obferved  for  two  centuries.  Thefe 
privileges,  it  was  alleged,  had  been  confirmed  by  the 
treaty  of  Oliva,  concluded  by  all  the  northern  powers, 
which  could  not  be  altered  hut  by  the  confcnt  of  all 
the  contracting  parties.  The  Popifh  party  contended 
ttrongly  for  a confirmation  of  fomc  decrees  made  sgainft 
the  diffidents  in  1717,  1723,  and  1736.  The  deputies 
from  the  foreign  powers  replied,  that  thofc  decrees  had 
patted  in  the  midlt  of  intefiinc  troubles,  and  were  con- 
tradicted br  the  formal  prolcftations  and  exprefs  dccla- 
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rations  of  foreign  power*.  At  lafl,  after  violent  contcfls,  p' ,1B  ” 
the  matter  was  rtferred  to  the  hifhops  aud  feuators  for  - T 
their  opinion,  Upon  a report  from  them,  the  diet 
came  to  n refutation,  That  they  would  fully  maintain 
the  diffidents  in  all  the  right*  and  prerogatives  to  which 
they  were  intitled  by  the  laws  of  their  country',  particu- 
larly by  the  conflitutions  of  the  year  1717,  See.  and  by 
treaties  ; and  that  as  to  their  complaints  with  regard  to 
the  cxercifc  of  their  religion,  tin  college  of  anchhilhopc 
and  hilltops,  under  the  direction  of  the  prince  primate, 
would  endeavour  to  remove  thofc  difficulties  in  a manner 
conformable  to  juflicc  and  neighbourly  love. — By  this 
time,  however,  the  court  of  Ruffia  feemed  determined 
to  m;kc  her  retyim  ft  ranee*  more  cfft&uul,  and  a fmall 
body  of  Ruffian  troops  matched  to  within  two  miles  of 
the  capital  of  Poland. 

Thefe  refolutions  of  the  diet  were  by  no  means  agre  e- 
able to  the  diffidents.  I"hty  dated  the  beginning  of 
their  fufferingj  from  the  year  1717.  The  referring 
their  grievances  to  the  arcbbilhops  ami  bifI34.ps  was 
looked  upon  as  a mcafure  t!ie  moll  unrcafonablc  tliat 
could  be  imagined,  as  that  body  of  men  had  always  been 
their  oppofeis,  and  in  faA  the  authors  <jf  all  tlic  evils 
which  had  \<  fallen  them. — Sluirtly  after  matters  were 
confidcnd  in  this  view,  an  additional  body  of  Ruffians, 
to  the  numher  of  about  1 5,000,  entered  Poland. 

The  diffidents,  being  now  pretty  fure  of  the  protcc-Oifiquen. 
lion  of  foreign  powers,  entered,  on  the  20th  of  March cn  *hi*b 
1767,  into  two  confederacies,  at  Thorn  and  Slock. 

One  of  them  was  figntd  by  the  diffidents  of  Great  and 
Little  Poland,  and  the  otlier  by  thofc  of  the  Great 
Duchy  of  Lithuania.  The  purport  of  thefe  confede- 
racies was,  an  engagement  to  exert  thcmfclves  in  the 
defence  of  their  ancient  privileges,  and  the  free  cxercifc 
of  their  religion  ; proftflmg,  at  the  fame  time,  however, 
the  utmoil  loyalty  to  the  king,  and  rcfolving  to  fend  a 
deputation  to  him  to  implore  bis  protection.  They 
even  invited  thofc  of  the  Catholic  communion,  and  all 
true  patriots,  to  unite  with  them  in  maintaining  tbf 
fundamental  laws  of  the  kingdom,  the  peace  of  religion, 
and  the  right  of  each  one  jointly  with  themfelvcs.  They 
claimed,  by  virtue  of  public  treaties,  the  prote&ion  of 
the  powers  who  were  guarantees  of  their  rights  and  li- 
berties ; namely,  the  emprefs  of  Ruffia,  and  the  kings 
of  Sweden,  Great  Britain,  Denmark,  and  Pruffia.  Lail- 
ly,  they  protefted,  that  they  had  no  intention  of  afting 
to  the  detriment  of  the  Roman  Catholic  religion,  which 
they'  duly  refpe&ed ; and  only  afkcd  the  liberty  of 
their  own,  and  the  re-dlabliftimcnt  of  their  ancient 
rights.  The  three  cities  of  Thom,  Elbing,  and  Daot- 
zic,  acceded  to  the  confederacy  of  Thorn  on  the  loth 
of  April ; as  did  the  duke  and  nobles  of  Courland  to 
that  of  Slock  on  the  15th  of  May. 

The  emprefs  of  Ruffia  and  king  of  Pruffia,  in  the 
mean  time,  continued  to  iffue  forth  new  declarations  in 
favour  of  the  diffidents ; and  the  Ruffian  troops  in  Po- 
land were  gradually  augmented  to  30,000  men.  Great 
numbers  of  other  confederacies  were  alfo  formed  in  dif- 
ferent parts  of  the  kingdom.  Thefe  at  firfl  took  little 
part  in  the  affairs  of  the  diffidents : they  complained 
only  of  the  adminillration  of  public  affairs,  into  which 
they  alleged  that  innovations  had  been  introduced,  and 
were  therefore  for  fomc  time  called  confederation!  of  ma!- 
<9* :entu  All  thefe  confederacies  published  raanifcftocs, 
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t * in  which  they  recommended  to  the  inhabitants  to  quar- 
^ ’ ter  and  treat  the  Ruffian  troops  its  the  defenders  of  the 

Poiith  liberties. 

Gcncril  The  different  confederacies  of  malcontent#  formed  in 
c«-nfcdcra-  the  24  diftrifts  of  Lithuania  united  at  Wilna  on  the 
2 2d  of  June  ; and  that  general  confederacy  rc-cftablifficd 
rince  Radzivil,  who  had  married  the  king's  filler,  in 
is  liberty,  effates,  and  honour,  of  which  he  had  been 
deprived  in  1764  by  the  dates  of  that  duchy.  On  the 
23d  of  June  prince  Radzivil  was  chofen  grand  marfhal 
of  the  general  confederacy  of  all  Poland,  which  then  be- 
gan to  be  called  the  national  confederacy,  and  was  faid  to 
be  compofed  of  72,000  noblemen  and  gentlemen. 

The  general  confederacy  took  fuch  meafures  as  ap- 
peared moll  proper  for  ffrcngthcnitig  their  party.  They 
fent  to  the  feveral  waywodcs  of  the  kingdom,  requiring 
their  compliance  with  the  following  articles  : 1.  That 

all  the  gentlemen  who  had  not  figned  the  confederacy 
fhnuld  do  it  immediately  5 2.  ’l*hat  ail  the  courts  of 
jufttce  Ihould  fubfid  as  formerly,  but  not  judge  any  of 
the  confederates ; 3.  That  the  marffials  of  the  crown 
fhould  not  pafs  any  fcntcnce  without  the  participation 
of  at  lealt  four  of  the  confederates ; and,  4.  'ITiat  the 
niarftials  of  the  crown  and  the  treafurers  Ihould  be  im- 
mediately redored  to  the  poffeffton  of  their*  relpcftive 
rights.  The  Catholic  party  in  the  mean  time  were  not 
idle.  The  bilhop  of  Cracow  fent  a very  pathetic  and 
fcc-alou*  letter  to  the  dietines  affembled  at  Warfaw  on  the 
1 5th  of  Anguft,  in  which  he  exhorted  them  to  arm  their 
nuncios  with  courage,  by  giving  them  orthodox  and 
patriotic  inffruftions,  that  they  might  not  grant  the 
diffident*  new  advantages  beyond  thofe  which  were  fc- 
curcd  to  them  by  the  conftitutions  of  the  country,  and 
treaties  with  foreign  powers.  See.  The  pope  alfo  fent 
briefs  to  the  king,  the  great  chancellor,  the  noblcffc, 
bifttops  of  the  kingdom,  and  to  the  prince  primate, 
with  fuch  arguments  and  exhortations  as  were  thought 
mod  proper  to  ward  off  the  impending  danger.  Coun- 
cils in  the  mean  time  were  frequently  held  at  the  hi  (hop 
of  Cracow’s  palace,  where  all  the  prelates  at  Warfaw 
affembled. 

On  the  26th  of  September  1767  the  confederacy  of 
diffident#  was  united  with  the  general  confederacy  of 
malcontents  in  the  palace  of  prince  Rad/.ivil,  who  on  that 
occalton  expreffed  great  friend  (hip  for  the  diffident*.  In 
a few  days  after,  the  Ruffian  troops  in  the  capital  were 
reinforced,  and  a confiderablc  body  of  them  was  polled 
at  about  five  miles  di dance. 

Tumults  On  the  51*1  Oftober  an  extraordinary  diet  was 
in  the  d et.  held : but  the  affair  of  the  diffident*  met  with  fuch  op- 
pofition,  that  it  was  thought  neerffary  to  adjourn  the 
meeting  till  the  12th;  during  which  interval,  every  ex- 
pedient wan  ufed  to  gain  over  thofe  who  oppofed  prince 
Radzivil’s  plan.  This  was,  to  appoint  a oomniiflion, 
furniihed  with  full  power  to  enter  into  conference  with 
prince  Rcpnin,  the  Ruflian  ambafiador,  concerning  the 
affairs  of  the  diffident*.  Notwithftanding  all  the  pains 
taken,  however,  the  meeting  of  the  12th  proved  ex- 
ceedingly tumultuous.  The  bifhope  of  Cracow  and 
Kinw,  with  feme  other  prelates,  and  feveral  magnata, 
declared,  that  they  would  never  confcnt  to  the  ella- 
blilhment  of  fuch  a commiffion  ; and  at  the  fame  time 
fpoke  with  more  vehemence  than  ever  againff  the  pre- 
tenfions  of  the  diffident s.  Some  of  the  deputies  a fr- 
ittered with  great  warmth  j -which  occafiooed  fuch  axu- 
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mofitic3,  that  the  meeting  wa9  again  adjourned  till  the  *»W. 

1 6th.  — “v-* 1 

On  the  13th  the  biffiops  of  Cracow  and  Kinw,  theVic^ 
palatine  of  Cracow,  and  the  llaroftc  of  Dolmiki,  were  <ettiir»» 
carried  off  by  Ruflian  detachments.  The  crime  alleged  ( K;U 
againff  them,  in  a declaration  publiflted  next  day  by 
prince  Rcpnin,  wa*,  that  they  had  been  wanting  in 
refpeft  to  tlie  dignity  of  the  emprefs  of  Rufiia,  by  at- 
tacking the  purity  of 'her  intentions  towards  the  repu- 
blic ; though  flic  w as  refolvcd  to  continue  her  protec- 
tion and  alfiffancc  to  the  general  confederacy  united 
for  preferring  the  liberties  of  Poland,  and  correcting 
all  the  abuff-s  which  had  been  introduced  iuto  the  go- 
vernment, See. 

It  was  probably  owing  to  this  violent  proceeding  of 
the  Ruffians,  that  prince  Radzivil’s  plan  was  at  lalt  ad- 
opted, and  feveral  new  regulations  were  made  ia  fa- 
vour of  the  diflidents.  Thefe  innovation*,  however, 
foon  produced  a civil  war,  which  at  laft  ended  in  tlie 
ruin  of  the  kingdom.  In  the  beginning  of  the  year 
1768,  a new  confederacy  was  formed  in  Podolia,  a pro- 
vince bordering  on  Turky,  which  was  afterwards  call-  tar 
ed  the  confederacy  of  liar.  The  intention  of  it  was,  to  CoaMat- 
aboftlh,  by  force  of  arms,  the  new  conffitutions,  par- e*  °*  **“*■ 
ticularly  thofe  in  favour  of  the  diflkleuts.  The  mem- 
bers of  the  new  confederacy  likewife  expreffed  great  re- 
fentment  againff  the  carrying  away  the  bilhops  of  Cra- 
cow, See.  and  ffill  detaining  them  in  cuffody. 

Podolia  was  reckoned  the  fitted;  place  for  the  pur- 
pole  of  the  confederates,  as  they  imagined  the  Ruffian* 
could  not  attack  them  there  without  giving  umbrage 
to  the  Ottoman  court.  Similar  confederacies,  however, 
were  quickly  entered  into  throughout  the  kingdom : 
the  clergy  excited  all  ranks  of  men  to  exert  thcmfelre* 
in  defence  of  their  religion ; and  fo  much  were  their 
exhortations  regarded,  that  even  the  king's  troop* 
could  not  be  truffed  to  aft  againff  thefe  confederates. 

The  emprefs  of  Ruflia  threatened  the  new  confederates 
a*  dilhirbers  of  the  public  tranquillity,  aud  declared 
that  her  troops  would  aft  againff  them  if  they  perfifted. 

It  was,  however,  fomc  time  before  the  Ruffian  troop* 
were  confiderably  reinforced  ; nor  did  they  at  firff  form 
inclined  to  aft  with  the  vigour  which  they  might  have 
exerted.  A good  many  fkirniithcs  foon  happened  be- 
tween thefe  two  contending  parties,  in  which  the  conr 
federates  were  generally  defeated.  In  oue  of  thefe  the 
latter  being  worded,  and  hardly  preffed,  a number  of 
them  palled  the  Nicflcr,  and  took  refuge  in  Moldavia. 

This  proviuce  had  formerly  belonged  to  Poland,  but 
was  now  fuhject  to  the  Grand  Signior : the  Ruffians, 
however,  purfued  their  enemies  into  Moldavia ; but  ia 
order  to  prevent  any  offence  being  taken  by  the  Porte, 
prince  Rcpnin  wrote  to  the  Ruflian  refident  at  Con- 
ftantiuople,  to  intimate  there,  that  the  conduct  of  the 
Ruffian  colonel  who  commanded  the  party  was  quite 
contrary  to  the  orders  of  his  court,  and  that  therefore 
he  would  be  turned  out  of  his  poll. 

Great  cruelty  in  the  mean  time  was  excrcifed  againff 
the  diffident*  where  there  were  no  Ruffian  troops  to 
protett  them.  Towards  the  end  of  Oftober  1 769, 
prince  Martin  Lubomirffci,  one  of  the  fouthern  confe- 
derates, who  had  been  driven  out  of  Poland,  and  had 
taken  flicker  with  fomc  of  his  adherents  among  the 
mountains  of  Hungary,  got  a manifeffo  polled  up  oa 
feveral  of  the  churches  of  Cracow,  ia  which  he  invited 
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Poland.  tbe  nation  to  * general  revolt,  and  affuring  them  of  the 
v™'  afliflance  of  the  Ottoman  Porte,  with  whom  he  pre- 
tended to  have  concluded  a treaty.  This  was  the  be- 
ginning of  hoftilitics  between  the  Turks  and  R>  Lilians, 
which  were  not  terminated  but  by  a vail  effufion  of 
blood  on  both  fidcs. 

The  unhappy  kingdom  of  Poland  was  the  firil  feene 
of  this  war,  ami  in  a ihort  time  was  reduced  to  the  moil 
deplorable  fituation.  In  the  end  of  the  year  1768,  the 
peafants  of  the  Greek  religion  in  the  Polilh  Ukraine, 
•nd  province  of  Kiow,  took  up  arms,  and  committed 
the  great  ell  ravages,  having,  as  they  pretended,  been 
threatened  with  death  by  the  confederate*  unlefs  they 
W t*.  would  turn  Roman  Catholics.  Againft  thefe  infurgents 
tween  clii*  the  Ruffians  employed  their  arms,  and  made  great  num- 
eor,L<Je»s-  bers  of  them  prifonens.  The  rell  took  refuge  among 
Ruffins'56  Haidamacks ; by  whom  the)'  were  foon  joined,  and 
ia  the  beginning  of  1 769  entered  the  Ukraine  in  con- 
junction with  them,  committing  everywhere  the  moft 
horrid  mmfiacres.  Here,  however,  they  were  at  lall 
defeated  by  the  Polilh  troops  at  the  fame  time  that 
fcveral  of  the  confederacies  in  Poland  were  feverely 
eh aili fed.  Soon  after,  the  Chan  of  the  Crim  Tartars, 
having  been  repulfcd  with  lofs  in  an  attempt  on  New 
Servia,  altered  the  Polilh  territories,  where  he  left 
frightful  marks  of  his  inhumanity  upon  fome  innocent 
. and  defcncclcfs  perfons.  This  latter  piece  of  conduct, 
w ith  the  cruelties  exercifed  by  the  confederates,  indu- 
ced the  Polilh  coflacks  of  Brae  la  11  and  Kiovia,  amount- 
ing to  near  30,000  effective  men,  to  join  the  Ruffians, 
in  order  to  defend  their  country  againll  thefe  deflroy- 
crs.  Matters  continued  much  in  the  fame  way  during 
the  reft  of  the  year  1769;  and  in  1770,  (kirmifhes 
frequently  happened  between  the  Ruffians  and  confe- 
derates, in  which  the  latter  w’erc  almoll  always  worft- 
ed ; but  they  took  care  to  revenge  themfclves  by  the 
moft  barbarous  cruelties  on  the  diffidents,  wherever 
they  could  find  them.  In  1770,  a confiderahle  num- 
ber of  the  confederates  of  Bar,  who  had  joined  the 
Turks,  and  been  cxccffivcly  ill  ufed  by  them,  came  to 
an  accommodation  with  the  Ruffians,  who  took  them 
under  their  protection  on  very  moderate  terms. — Agri- 
culture in  the  mean  time  had  been  fo  much  neglc&ed, 
that  the  crop  of  1770  was  very  deficient.  This  en- 
couraged a number  of  dcfpcradocs  to  afforiate  under 
the  denomination  of  confeiieratet , who  were  guilty  of 
ft  ill  greater  exceflc*  than  thofe  who  had  been  under  fome 
kind  of  regulation.  Thus  a great  part  of  the  country 
was  at  laft  reduced  to  a mere  defert,  the  inhabitants  be- 
ing either  exterminated,  or  carried  off  to  flock  the  re- 
mote  Ruffian  plantation  s, from  whence  they  never  could 
return. 

Hew*c«efe-  In  the  year  1 77!,  the  confederacies,  which  feemed 
dcracic*.  to  have  been  extinguilhrd,  fprung  up  afrefh,  and  in- 
creafed  to  a prodigious  degree.  'Ilus  was  occafioned 
by  their  having  been  fccretiy  encouraged  and  fupplied 
with  money  by  France.  A great  number  of  French 
officers  engaged  as  volunteers  in  their  fervice  j who, 
having  introduced  difeipline  among  their  troops,  they 
afted  with  much  greater  vigour  than  formerly,  and 
Sometimes  proved  too  hard  for  their  enemies.  Thefe 
gleams  of  fucccfs  proved  at  laft  their  total  ruin.  The 
Ruffians  were  reinforced,  and  properly  fupported.  The 
Auftrian  and  Pruffian  troops  entered  the  country,  and 
advanced  an  different  other  fidcs}  and  tire  confederates 
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found  themfclves  in  .1  Ihort  time  entirely  fnrrounded  by  Poland, 
their  enemies,  who  feemed  to  have  nothing  lefs  in  view  1 » ^ 

than  an  abfolute  conqutft  of  the  country,  and  lharing 
it  among  thcmfelves.  104 

Before  matters  came  to  this  crifis,  however,  the  /V  ^rT’Pt  t0 
confederates  formed  a dciign  of  affaffinating  the  king,  ^ 
on  account  of  hi*  fupooftd  attachment  to  the  difti- 
dents.  Of  this  lingular  occurrence  we  have  the  fol- 
lowing account  in  the  travels  of  Mr  Coxe,  communi- 
cated to  the  author  bv  Mr  Wraxall.  —**  A Polilh  noble- 
man, named  Puhjii , a general  in  the  army  of  the  con- 
federates, was  the  per  fun  who  planned  the  atrocious 
enterprife  ; and  the  confprrators  who  carried  it  into 
execution  were  about  40  in  number,  and  were  headed 
by  three  chiefs,  named  L.uLiw/ki,  Stracirn/is,  and  Ko~ 

Thefe  three  chiefs  had  been  engaged  and  hired 
to  that  purpofe  by  Pulalki,  who  in  the  town  of  Czctf- 
cliokow  in  Great  Poland  obliged  them  to  fwear  in  the 
moft  folcmn  manner,  by  placing  their  hands  between 
his,  either  to  deliver  the  king  alive  into  his  hands, 
or,  in  cafe  that  was  impoffiblc,  to  put  him  to  death.  The 
three  chiefs  chofe  37  perfons  to  accompany  them.  Oti 
the  fecottd  of  November,  about  a month  after  they  had 
quitted  Czctfchokow,  they'  obtained  admiffion  into  War- 
faw,  imfufpecltfd  or  undifeovered,  by  the  following  ftra- 
tagem.  They  difguifed  themfelves  as  peafants  who 
came  to  fell  hay,  and  artfully  concealed  their  faddles, 
arms,  and  clothes,  under  the  loads  of  hay  which  they 
brought  in  waggons,  the  more  cffe&ually  to  cfcape  de- 
tection. 

44  On  Sunday  night,  the  third  of  September  1771,  a 
few  of  thefe  confpirators  remained  in  the  ikirts  of  the 
town  ; and  the  others  repaired  to  the  place  of  ren- 
dezvous, the  flrcct  of  the  Capuchins,  where  his  maje- 
fty  was  expcdled  to  pafs  by  about  his  ufual  hour  of  re- 
turning to  the  palace.  The  king  had  been  to  vifit  his 
uncle  prince  Czartoriflci,  grand  chancellor  of  Lithuania, 
and  was  on  his  return  from  thence  to  the  palace  be- 
tween nine  and  ten  o'clock.  He  was  in  a coach,  ac- 
companied by  at  Icaft  15  or  16  attendants,  bdidc  an  T0| 
aid-de-camp  in  the  carriage  : fcarce  was  he  at  the  di-  Who  i«  ta. 
ftancc  of  200  paces  from  prince  Czartorilki’s  palace,  *cn  P1** 
when  he  was  attacked  by  the  confpirators,  who  com- fooer* 
manded  the  coachman  to  flop  on  pain  of  inftant  death. 

They  fired  feveral  Ihot  into  the  carriage,  one  of  which 
pafled  through  the  body  of  a heyduc,  w ho  endeavoured 
to  defend  his  mafter  from  the  violence  of  the  affaflins. 

Alnioft  all  the  other  perfons  who  preceded  and  accom- 
panied his  majefty  were  difperfed;  the  aid-de-eamp 
abandoned  him,  ar.d  attempted  to  eonccal  himfelf  by 
flight.  Meanwhile  the  king  had  opened  the  door  of 
his  carriage  with  the  defign  of  effecting  hi*  cfcape  un- 
der fhelter  of  the  night,  which  was  extremely  dark. 

He  had  even  alighted,  when  the  affaffins  feized  hisn  by 
the  hair,  exclaiming  in  Polilh,  w ith  humble  execrations, 

4 We  have  thee  now  ; thy  hour  is  come.’  One  of  them 
difeharged  a piftol  at  him  fo  very  near,  that  he  felt  the 
heat  of  the  flafh  ; while  another  cut  him  acrofs  the 
head  with  his  fabre,  which  penetrated  to  the  bone, 

They  then  laid  hold  of  his  majefty  by  the  collar,  and,  wounded, 
mounting  on  horfeback,  dragged  him  along  the  ground 
between  their  horfes  at  full  gallop  for  near  500  paces 
through  the  flreets  of  Warfaw. 

44  Soon  finding,  however,  that  he  was  incapable  of  fol- 
lowing than  on  foot,  and  that  he  had  already  almoft 
O 0 a left 


Digitized  by  Google 


POL  [29 

Poland,  loft  his  refpiration  from  the  violence  with  which  they 
had  dragged  him,  they  fet  him  on  hoiftback  ; and  then 
redoubled  their  fpeed  for  fear  of  being  overtaken. 
When  they  came  to  the  ditch  which  furrounds  War- 
faw, they  obliged  him  to  leap  his  horfc  over.  In  the 
attempt  the  horfe  fell  twice*  and  at  the  fecond  fall  broke 
its  leg.  They  then  mounted  his  majefty  upon  another, 
J0?  all  covered  as  he  was  with  dirt. 

And  rifled.  “ I he  confpirators  had  no  fooner  crofted  the  ditch, 
than  they  began  to  ride  the  king*  tearing  off  the  or- 
der of  the  Black  Eagle  of  Prufiia  w hich  he  wore  round 
his  neck,  and  the  diamond  crofs  hanging  to  it.  He 
requeued  them  to  leave  hii  handkerchief,  which  they 
confcntcd  to : his  tablets  efcaped  their  rapacity.  A 
great  number  of  the  afTaffiiw  retired  after  having  thus 
plundered  him*  probably  with  intent  to  notify  to  their 
refpe&ivc  leaders  the  fuccefs  of  their  enterprise ; and 
the  king's  arrival  as  a prii’uner.  Only  feven  remained 
with  him,  of  whom  Kofinfki  was  the  chief.  The  night 
was  exceedingly  dark  ; they  were  abfolutely  ignoraut 
of  the  way  ; and,  as  the  horfes  could  not  keep  their 
legs,  they  obliged  his  majefty  to  follow  them  on  foot, 
w ith  only  one  fhoc*  the  other  being  loft  in  the  dirt. 

“ They  continued  to  wander  through  the  open  mea- 
dows* without  following  any  certain  path,  and  with- 
out getting  to  any  diftance  from  Warfaw.  They  again 
mounted  the  king  on  huifcback,  two  of  them  holding 
to?  him  on  each  fide  by  the  hand,  and  a third  leading  his 

Hi*  pre-  horfc  by  the  bridle.  In  this  manner  they  were  pro- 

mird °r  cc*ding,  "hen  his  majefty,  finding  they  had  taken  the 
markable.  roac^  which  led  to  a village  called  Jiurah «•,  warned 
them  not  to  enter  it,  bccaufc  there  wctc  fomc  Ruffians 
Rationed  in  that  place  who  might  probably  attempt  to 
re icuc  him  (a).  Finding  himfilf,  however,  incapable 
of  accompanying  the  aflaflins  in  the  painful  pofturc 
in  which  they  held  him  kept  down  on  the  faddle,  he  re- 
quelled  them,  Cnee  they  were  determined  to  oblige  him 
to  proceed,  at  lcaft  to  give  him  another  horfe  and  a 
boot.  This  requeft  they  complied  with  ; and  conti- 
nuing their  progrefs  through  almoft  impaffable  lands, 
without  any  road,  and  ignorant  of  their  way,  they  at 
length  found  themfelvts  in  the  wood  of  Bidany,  only 
a league  diftant  from  Warfaw.  From  the  time  they 
had  paffed  the  ditch  they  repeatedly  demanded  of  Ko- 
ftnfki  their  chief,  if  it  was  not  yet  time  to  put  the 
king  to  death  ; and  thefc  demands  were  reiterated  ui 
proportion  to  the  obstacles  and  difficulties  they  encoun- 
tered, till  they  were  fuddeoly  alarmed  by  a Ruffian  pa- 
trole  or  detachment.  Inftantly  holding  council*  four 
of  them  difappeared,  leaving  him  with  the  other  three, 
who  compelled  him  to  walk  on.  Scarce  a quarter  of 
an  hour  after,  a fecond  Ruffian  guard  challenged  them 
anew.  Two  of  the  aflafiins  then  fled,  and  the  king 
remained  alone  with  Kofinfki  the  chief,  both  on  foot. 
His  majefty,  exhaufled  with  all  the  fatigue  which  lie 
bad  undergone,  implored  his  condu&or  to  ftop,  and 
fuffer  him  to  take  a moment’s  repofe.  Kofinfki  refil- 
led it,  menacing  him  with  his  naked  fabre  ; and  at  the 
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fame  time  informed  him,  that  beyond  the  wood  they 
fhould  find  a carriage.  They  continued  their  walk,  till  '**'■■* 
they  came  to  the  door  of  the  convent  of  Biclany.  Ko* 
finflei  appeared  loft  in  thought,  and  fo  much  agitated 
by  his  reflections,  that  (tic  king  perceiving  his  difor» 
dcr,  and  obferving  that  he  wandered  without  knowing 
the  road,  faid  to  him,  * 1 fee  you  are  at  lofs  which  way 
to  proceed.  .Let  me  enter  the  convent  of  Biclany,  and 
do  you  provide  for  your  own  fafety.’  * No  (re  plied 
Kofinfki),  1 have  fworo.* 

“ They  proceeded  till  they  came  to  Mariemont,  a 
fmall  palace  belonging  to  the  houfc  of  Saxony,  not 
above  lialf  a league  from  W aria w : here  Kofinfki  be- 
trayed fomc  fatiriadion  at  finding  where  he  was,  and  the 
king  Hill  demanding  au  inftaut’s  rrpofc,  lie  coafcnted  |0? 
at  length.  T hey  lat  down  together  on*  the  ground,  He  ?si-s 
and  the  king  employed  thefe  moments  in  endeavouring 
to  foften  his  conductor,  and  induce  him  to  favour 
permit  his  efcapc.  His  majefty  represented  the 
city  of  the  crime  he  had  committed  in  attempting  to 
murder  his  fovcrcign,  and  the  invalidity  of  an  oath  ta- 
ken to  perpetrate  fo  heinous  an  action  : Kofinfki  lent 
attention  to  this  difeourfe,  and  began  to  betray  fomc 
marks  of  remorfe.  But  (faid  lie),  if  1 fliotdd confent  and 
reconduCt  you  to  Warfaw,  what  will  he  the  confc- 
qucncc  ? I (hall  be  t.ikcn  and  executed!  1 give  you  my 
word  (anfwered  his  majefty),  that  you  fhall  fuffer  no 
harm  ; but  if  you  doubt  ray  promife,  el’cape  while  there 
is  yet  time.  I can  find  my  way  to  fomc  place  of  fecu- 
rity  ; and  I will  certainly  direct  your  purfuers  to  take 
the  contrary  road  to  that  which  you  have  cholen.  Ko- 
finfki could  not  any  hingcr  contain  himfclf,  but,  throw- 
ing himfelf  at  the  king’s  feet,  implored  forgivenefs  for 
the  crime  he  had  committed  ; and  /wore  to  proteA  him 
againft  every  enemy,  relying  totally  on  his  generofity 
for  pardon  and  prefervation.  His  majefty  reiterated  to 
him  his  affurances  of  fafety.  Judging,  however,  that 
it  was  prudent  to  gain  fomc  afyimn  without  delay,  and 
recollecting  that  there  was  a mill  at  fome  confulerable 
diftance,  he  immediately  nude  towards  it.  Kofinfki 
knocked,  but  in  vain  ; no  anfwcr  was  given  : he  then 
broke  a pane  of  glafs  in  the  window,  and  intreated 
for  fhdter  to  a nobleman  who  had  been  plundered  by 
robbers.  The  miller  refu  fed,  fuppofing  them  to  be 
banditti,  and  continued  for  more  than  half  an  hour  to 
periift  in  his  denial.  At  length  the  king,approached, 
and  fpeaking  through  the  broken  pane,  endeavoured  to 
perfuade  him  to  admit  them  under  his  roof,  adding,  * If 
we  were  robbers,  as  you  fuppofe,  it  would  be  very  esfy 
for  u>  to  break  the  whole  wiudew,  inftead  of  one  pane 
of  glafs.’  This  argument  prevailed.  They  at  length 
opened  the  door,  and  admitted  his  majefty.  He  im- 
mediately wrote  a note  to  General  Coccei,  colonel  of 
the  foot-guards,  informing  him  of  his  danger  and  mi- 
raculous deape. 

**  When  the  roeflenger  arrived  with  the  note,  the 
aftoniihment  and  joy  was  incredible.  Coccci  inftantly 
rode  to  the  mill,  followed  by  a detachment  of  the  guards. 

He 


(a)  m This  intimation,  which  the  king  gave  to  his  aftaffins  may  at  firft  fight  appear  extraordinary  and  un* 
accountable,  but  was  really  di&ated  by  the  greateft  addrefs  and  judgment.  He  apprehended  with  rcafoa, 
that,  on  the  fight  of  a Ruffian  guard,  they  would  inftantly  put  him  to  death  with  their  fabres,  and  fiy  ; where- 
as by  informing  them  of  the  danger  they  incurred,  he  in  fome  mcafurc  gained  their  confidence : in  effoft,  this 
behaviour  of  the  king  fccrocd  to  foften  them'  a little,  and  made  them  believe  he  did  not  mean  to  efcapc  from 
them.”  % 


Diqil 
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Pb?ar>d.  He  met  Kofinfki  at  the  door  with  his  fabre  drawn,  fued  it,  however,  with  all  the  caution  of  an  able  poll-  Poland. 
■ " who  admitted  him  as foon  a*  he  knew  him.  The  king  tician.  On  the  commencement  of  the  troubles,  he  " 

had  funk  into  a fleep,  can  fed  by  hi*  fatigue  ; and  was  Ihowcd  no  eageruefs  to  interfere  in  the  affairs  of  this 
ftretched  on  the  ground,  covered  with  the  miller's  country ; and  although  he  had  concurred  with  the  cm- 
cloak.  Coccei  immediately  threw  himfelf  at  his  ma-  prd’s  of  Ruffia  in  railing  Staniflaus  Auguffus  to  the 
jelly’s  feet,  calling  him  his  foveretgn,  and  killing  his  throne  of  Poland,  yet  he  declined  taking  any  active  * 
hand.  It  is  not  eafy  to  paint  or  deferibe  the  attonilh-  part  in  his  favour  againft  the  confederates.  Afterwards, 
ment  of  the  miller  and  his  family,  who  inftantly  imi-  when  the  whole  kingdom  became  convulfed  throughout 
tated  Coccei’s  example,  by  throwing  theuifdvcs  on  with  civil  commotions  ( 1769),  and  defolatcd  likewife 
their  knees  (a).  The  king  returned  to  Warlaw  in  Ge-  by  the  plague,  he,  under  pretence  of  forming  lines  to 
nerd  Coccti’s  carriage,  and  reached  the  palace  about  prevent  the  fp reading  of  the  infection,  advanced  his 
five  in  the  morning.  His  wound  was  found  not  to  be  troops  into  Polilh  Pruffia,  and  occupied  that  whole  di- 


dangerous  ; and  he  foon  recovered  the  bruiles  and  inju-  ilridl. 
ties  wlu’ch  he  had  fuffered  during  this  memorable  night.  14  'I 


So  extraordinary  an  efcspc  is  fcarcc  to  be  paralleled  iu  by  no  means  apprehenlive  of  any  formidable  tefiftancc 


Though  now  completely  mailer  of  the  country,  and  Who  cainp 
o means  apprehenlive  of  any  formidable  teflftancc  <,Vef 


hiftory,  and  affords  ample  matter  of  wuiidcr  and  fur  from  the  difunited  and  diffracted  Poles,  yet,  as  he  was 
prife.  well  aware  that  the  fecurity  of  his  new  acquifition  dc-  rmprefi  u 

“ It  is  natural  to  inquire  what  is  become  of  Kofin-  pended  upon  the  acquicfccncc  of  Ruffia  and  Auffria,  he  k«s  mea- 
Ik i,  the  man  who  faved  his  majefty’a  life,  and  the  planned  the  partition  of  Poland.  He  communicated  ^ure** 
other  confpiratom.  He  was  born  in  the  palatinate  of  the  projedt  to  the  emperor,  either  upon  their  interview 
Cracow,  and  of  mean  extraction ; having  aflumed  the  at  Niels  in  Silclia  in  1 769,  or  in  that  of  the  following 
name  of  Kfjinjkt  (c),  which  is  that  of  a noble  family,  year  at  Ncuiladt  in  Auffria;  from  whom  the  overture 


Cracow,  and  of  mean  extraction ; having  aflumed  the 
name  of  k'.finjh  (c),  which  is  that  of  a noble  family. 


to  give  himfelf  credit.  He  had  been  created  an  officer  met  with  a ready  concurrence.  To  induce  the  ernprefa 
in  the  troops  of  the  confederate*  under  Pitlafki.  It  of  Ruffia  to  acquicfcc  in  the  fame  project,  he  difpatch- 
would  feem  as  if  Kofinfki  began  to  entertain  the  idea  ed  his  brother  Henry  to  Pctcrfburg,  who  fuggeiled  to 
of  preferving  the  king’s  life  from  the  time  when  Lu-  the  emprefs  that  the  houfc  of  Auffria  was  forming  an 
kawlki  and  Strawenfki  abandoned  him  ; yet  he  had  alliance  with  the  Porte,  with  which  flic  was  then  at 
great  ftruggles  with  himfelf  before  he  could  refolve  war ; that  if  fuch  alliance  took  place,  it  would  create  a 
on  this  conduct,  after  the  folemn  engagements  into  moil  formidable  combination  againft  her  ; that,  never- 
which  lid  had  entered.  Even  after  he  had  conducted  thelefs,  the  tricndlhip  of  that  houfe  was  to  be  purchafcd 
the  king  hack  to  Warfaw,  he  exprefled  more  than  once  by  acceding  to  the  partition  ; that  upon  this  condition 
his  doubts  of  the  propriety  of  what  he  had  done,  and  the  emperor  was  willing  to  renounce  his  conne&ion 
fume  remorfe  for  having  deceived  his  employers.  He  with  the  Grand  Signior,  and  would  fuller  the  Ruffians 
was  detained  under  a very  ftridt  confinement,  and  obli-  to  profee ute  the  war  without  interruption.  Catha- 
ged  to  give  evidence  againft  his  two  companions  Lu-  riue,  anxious  to  pufh  her  conqueffs  again il  the  Turks, 
kawlki  and  Strawenfki,  who  were  beheaded,  his  ma-  and  dreading  the  interpofition  of  the  emperor  in  that 
jefty  having  obtained  for  them  from  the  diet  a mitigation  quarter;  perceiving  likewife,  from  the  intimate  union 
of  the  horrible  punifhment  which  the  laws  of  Poland  in-  between  the  court*  of  Vienna  and  Berlin,  that  it  would 
flift  upon  regicides.  About  a week  after  the  execution  not  be  in  her  power,  at  the  prefent  juncture,  to  prevent 

of  theft  confpiratom,  Kofinfki  was  fent  out  of  Poland,  af-  the  intended  partition  doled  with  the  propofal,  and 

tCT  the  king  had  fettled  upon  him  an  annual  penfion  fclcetcd  no  inconfidcrable  portion  of  the  Polilh  territo- 
which  he  enjoyed  at  Semigallia  in  the  papal  territo-  ries  for  herfelf.  The  treaty  wa»  figned  at  Peterfburg 
ties.”  in  the  beginning  of  February  1772,  by  the  Ruffian, 

I,  received  Upon  the  king**  return  to  Warfaw  he  was  received  Autlrian,  and  Pruffian  plenipotentiaries.  It  would  be 
at  Warfaw  with  the  utmuft  aemonftrations  of  joy.  Every  one  ex-  tedious  to  enter  into  a detail  of  the  pleas  urged  by  the 
w:th  dc-  claimed  with  rapture,  “The  king  is  alive!”  and  all  ftrug-  three  power*  in  favour  of  their  feveral  demands;  it 
tTtjufo to  Ket  near  him,  tokifsim  hand,  or  even  to  touch  would  be  no  lei’s  unintercffiug  to  lay  before  the  reader 
tnso  j picket.  But  neither  the  virtues  nor  the  popularity  the  anfwcrs  and  rcmonllrances  of  tlw  king  and  feuate,  as 

of  the  fovereign  could  allay  the  factions  fpirit  of  the  well  as  the  appeals  to  the  other  ftates  which  liad  gua-  JT7 

Poles,  nor  prevent  the  difmemherment  of  his  kingdom.  ranteed  the  pofleffions  of  Poland.  The  court*  of  Lon-  P<i!snd  drfS 

Partition  **  Part*l*on  Poland  was  firft  projected  by  the  don,  Paris,  Stockholm,  and  Copenhagen,  remonffrated  membexed* 
«*f  I’otand  king  of  Pruffia.  Polilh  or  Weftem  Pruffia  had  long  againft  the  ufurpations ; but  remon  ft  ranees  without  af- 
projr&e  1 been  an  objedt  of  his  ambition:  exdufivc  of  its  fertility,  (iltancc  could  be  of  no  effect.  Poland  fuhmitted  to  the 
commerce,  and  population,  its  local  fituation  rendered  difmemberment  not  without  the  molt  violent  druggies, 
n a*  it  highly  valuable  to  that  monarch  ; it  lay  between  hit  and  now  for  the  firft  time  felt  and  lamented  the  fatal 


German  dominions  and  Eaftcm  Pruffia,  and  while  pof- 
fefled  by  the  Poles,  cut  off  at  their  will  all  communica- 


effecu  of  faction  and  difeord. 

A diet  bcink  demanded  by  the  partitioning  powers. 


tion  between  them.”  The  period  was  now  arrived  in  order  to  ratiiyth.  ccffion  of  the  provinces,  it  melon 
when  the  fituation  of  Poland  Teemed  to  promife  the  eafy  the  1 9th  of  April  1773  ; and  fuch  was  the  fpirit  of  the 
acquifition  of  this  valuable  province.  44  Frederic  pur-  members,  that,  notwit  hitanding  the  deplorable  fituation 

of 


(b)  44  I have  been  (fays  Mr  WraxaQ)  at  this  mill,  rendered  memorable  by  fo  Singular  an  .event.  It  is  s 
etched  Polilh  hovel,  at  a diftance  from  any  houfc.  The  king  has  rewarded  the  miller  to  the  extent  of  hia 


■wretched  Polilh  hovel,  at  a diftance  from  any  houfc.  The  king  has  rewarded  the 
wifhes  in  building  him  a mill  upon  the  Viftula,  and  allowing  him  a fmall  pcofion.” 
(c)  His  real  name  was  John  Kuifrna. 
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t of  their  cmftrtrv,  the  threat*  and  bribe*  of  the  three 

Vj,,  -*  pr)wtrg>  the  partition-treaty  was  not  earned  through 
without  much  difficulty.  For  fome  time  the  majo- 
rity of  the  nuncios  appeared  determined  to  oppofc  the 
difmemhennent,  and  the  king  firmly  perfifted  in  the  fame 
* resolution.  The  ambafladors  of  the  three  courts  en- 
forced their  rrquifition*  by  the  moft  alarming  menaces, 
anil  threatened  the  king  with  deposition  and  imprilon- 
ment.  They  alfo  gave  out  by  their  erniflarics,  that  in 
cafe  the  diet  continued  refractory,  Warfaw  Should  be 
pillaged.  Th:s  report  was  induftrioully  emulated,  and 
made  a fenfiblc  iirpreflion  upon  the  inhabitants.  By 
menaces  of  this  fort,  by  corrupting  the  marshal  of  the 
diet,  who  was  accompanied  with  a Ruffisn  guard  ; in 
a word,  by  bribes,  promifes,  and  threats,  the  members 
of  the  diet  were  at  length  prevailed  on  to  ratify  the  dif- 
1T4  membermem. 

Provinces  Of  the  difmembered  countries,  the  Ruffian  province 
Icued  by  is  the  forgdl,  die  Aullriati  the  moft  populous,  and  the 
the  rhree  Pruffian  the  moft  commercial.  The  population  of  the 
sng^ power-. whole  amounts  to  near  y,ooo,oco  fouls  ; the  firft  con- 
’taining  1,500,000,  the  Second  2,?oo,oco,  and  the  third 
86c,oco.  Weftcm  Pruffia  was  the  greateft  lofs  to  Po- 
land, as  by  the  difmemberment  of  that  province  the  na- 
vigation of  the  Viftula  entirely  depends  upon  the  king 
of  Pruffia : by  the  lofs  confcquetiily  of  this  diftrift  a 
fatal  blow  was  given  to  the  trade  of  Poland  ; for  his 
Pruffian  majefty  has  laid  fuch  heavy  duties  upon  the 
merchandize  pacing  to  Dantzic,  as  greatly  to  diminifh 
the  commerce  of  that  town,  and  to  transfer  a coniidcr- 
ablc  portion  of  it  to  Mcmcl  and  Konigfburgh. 

The  partitioning  powers,  Itowcver,  did  icfs  injury  to 
the  republic  by  diimcmbering  its  fain  it  provinces,  than 
by  perpetuating  the  principles  of  anarchy  and  confu- 
fion,  and  eilablifhing  on  a permanent  footing  that  exor- 
bitant liberty  which  is  the  parent  of  faebiun,  and  has 
proved  the  decline  of  the  republic.  Uuder  pretence  of 
, amending  the  conftitution,  they  have  confirmed  all  its 
defeats,  and  have  takrn  effectual  precautions  to  render 
this  unhappy  country  incapable  of  emerging  from  its 
prefetit  deplorable  ftate,  as  hag  been  lately  feen  in  the 
failure  of  the  moft  patriotic  attempt  that  was  perhaps 
ever  made  by  a king  to  reform  the  conftitution  of  lus 
If  5 kingdom. 

The  kings  The  kings  of  Poland  were  anciently  hereditary'  and 
•f  Pol  unit  jbfolute  ; but  afterwards  became  elective  and  limited, 
keredk wy,  as  wc  hnd  *hcm  at  this  day.  In  the  reign  of  Louis, 
toward*  the  end  of  the  14th  century,  feveral  limitations 
were  laid  on  the  royal  prerogative.  In  that  of  Cali- 
mir  IV.  who  afeended  the  throne  in  1446,  reprefenta- 
txvca  from  the  feveral  palatinates  were  firft  railed  to  the 
diet ; the  legiflativc  power  till  then  having  been  lodged 
iu  the  Hates,  and  the  executive  in  the  king  and  ferrate. 
116  On  the  dcccafc  of  Sigifmund  Augullus,  it  was  eua&- 
Afterward*  cd  by  law,  “ That  the  choice  of  a king  for  the  future 
cl*6ive.  fhnuld  perpetually  remain  free  and  open  to  all  the 
nobles  of  the  kingdom  j"  which  law  has  accordingly 
been  hitherto  obferved. 

44  As  foon  as  the  throne  is  vacant,  all  the  courts  of 
Umt+tr/al  juilice,  and  other  ordinary  fprlngs  of  the  machine  of  go- 
^7*  vernment,  remain  in  a ftate  of  ina&ion,  and  all  the  au- 
thority is  transferred  to  the  primate,  who,  in  quality  of 
interrex,  has  in  fomc  refpe&s  more  power  than  the  king 
himfdf ; and  yet  the  republic  takes  no  umbrage  at  it, 
bccaufc  he  hat  cot  time  to  make  himfdf  formidable. 


He  notifies  the  vtctney  of  the  throne  to  foreign  prin»  PtknJ. 
eta,  which  is  iu  effeft  proclaiming  that  a crown  is  to 
be  dilpofed  of  j he  ifTues  the  uruvn-falia,  or  circular  let- 
ters for  the  election;  gives  orders  to  the  ftarofts  (a  fort 
of  military  officers  who  have  great  authority,  and  whofc 
proper  buiinefs  it  is  to  levy  the  revenue)  to  keep  a 
ft  rid  guard  upon  the  fortified  places,  and  to  the  grand- 
generals  to  do  the  fame  upon  the  frontiers,  towards 
which  the  army  marches. 

“ The  place  of  election  is  the  field  of  Wola,  at  tbcpi«iu4 
gates  of  Warfaw.  All  the  nobles  of  the  kingdom  have  n-n«r W 
a right  of  voting.  The*  poles  encamp  on  the  left  lideiw  ec* 
of  the  Viftula,  and  the  Lithuanians  on  the  right,  each00** 
under  the  banners  of  their  refpective  palatinates,  which 
makes  a fort  of  civil  army;  confiding  of  between  a hun- 
dred and  fifty  and  two  hundred  thoufand  men,  afTcm- 
bled  to  exercife  the  higheft  aft  of  freedom.  Thofc  who 
arc  not  able  to  provide  a horfe  and  a fabre  ftand  behind 
on  foot,  armed  with  feythes,  and  do  not  feem  at  all  left 
proud  tlian  the  rdt,  a*  they  have  the  fame  right  of  vo- 
ting. 

44  The  field  of  election  is  furroundrd  by  a ditch  with 
three  gates,  in  order  to  avoid  confufton,  one  to  the 
call  for  Great  Poland,  another  to  the  fouth  for  Little 
Poland,  and  a third  to  the  weft  for  Lithuania.  In  the 
middle  of  the  field,  which  is  called  A'o/oir,  is  erected  a 
great  building  of  wood,  named  the  fzopa  or  lull  for 
the  fenatr,  at  whofe  debates  the  deputies  are  prefeut, 
and  carry  the  refuh  of  them  to  the  feveral  palatinates. 

The  part  which  the  marftud  a&s  upon  this  occalion  is 
very  important  5 for,  being  the  mouth  of  the  nobility, 
he  has  it  in  his  power  to  do  great  fcrvicc  to  the  candi- 
dates ; he  is  alfo  to  draw  . up  the  iuftrument  of  elcdion, 
and  the  king  elec!  mult  take  it  only  from  his  hand. 

44  It  is  prohibited,  upon  pain  of  being  declared  a 
public  enemy,  to  appear  at  the  elc&ion  with  regular 
troops,  in  order  to  avoid  all  violence.  But  the  nobles, 
who  arc  always  armed  with  pi  Hols  and  fabres,  commit 
violence  agaii.il  one  another,  at  the  time  that  they  cry 
out  4 liberty  P 

“ All  who  afpirc  openly  to  the  crown  are  cxprefsly 
excluded  from  the  field  of  election,  that  their  prtfence 
may  not  conftrain  the  voters.  The  king  muft  be  elect- 
ed nrmine  controduentc,  by  all  the  fuffrages  without  ex- 
ception. The  law  is  founded  upon  this  principle,  that 
when  a great  family  adopts  a father,  all  the  children 
have  a right  to  be  pleafed.  The  idea  is  plaufiblc  in  fpe- 
eolation  ; but  if  it  was  rigoroufly  kept  to,  Poland 
could  have  no  fuch  thing  as  a lawful  king.  They 
therefore  give  up  a real  unanimity,  and  content  thetn- 
bkei  with  the  appearance  of  it ; or  rather,  if  the  law, 
which  prefcribca  it,  cannot  be  fulfilled  by  means  of  mo- 
ney, they  call  in  the  affiitancc  of  the  fabre. 

44  Before  they  come  to  this  extremity,  no  election 
can  poffibly  be  carried  on  with  more  order,  decency, 
and  appearance  of  freedom-  The  primate  in  few  words 
recapitulates  to  the  nobles  on  horfeback  the  rcfpcAive 
merit  of  the  candidates  ; he  exhorts  them  to  chocfe 
the  moft  worthy,  invokes  heaven,  gives  hi«  bieffing  to 
the  aflembly,  and  remains  alone  with  the  marfha)  of 
the  diet,  while  the  fenators  difpcrfc  themfelves  into  the 
feveral  palatinates,  to  promote  an  unanimity  of  fentv 
merits.  If  they  fucceod,  the  primate  goes  himfdf  to 
coUeft  the  votes,  naming  once  more  all  the  candidates. 

4 Szoda  (aofwcr  the  nobles),  that  is  the  man  weehoefr;' 
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*«d  the  air  refounds  with  his  n*mr,  with  cries 

Ll-  * of  tNfxtf,  and  the  noife*of  piitols.  If  all  the  palatines 
agTee  in  their  nominations,  the  primate  gets  on  horfe- 
back  ; and  then  the  profoundeft  filcticc  luccecding  to  the 
greateft  noife,  he  adcs  three  time*  if  all  are  fatisfied  ? 
and  after  a general  approbation,  three  times  proclaims 
the  king  t and  the  grand-marfhal  of  the  crown  repeats 
the  proclamation  three  times  at  the  three  gates  of  the 
. camp.  How  glorious  a king  this,  if  endued  with  royal 
qoalities  ! and  how  iflcontcftable  his  title  in  the  fuffra- 
gc*  of  a whole  people  1 But  this  (ketch  of  a free  and 
peaceable  election  is  by  no  means  a representation  of 
what  ufually  happens.  The  corruption  of  the  great, 
the  fury  of  the  people,  intrigues  and  factions,  the  gold 
and  tljc  arme  of  foreign  powers,  frequently  till  the  feene 
tlg  with  violence  and  blood.” 

TKe  Before  the  king  is  proclaimed,  the  fwfta  convent  a is 

rt***"^.  read  aloud  to  him,  which  on  his  knees  at  the  altar  he 
fweara  to  cbfervc.  As  this  contract,  which  is  drawn 
up,  methodized,  and  approved,  by  the  fenate  and  no- 
bility, may  be  deemed  the  great  charter  of  Poland,  we 
(hall  enumerate  the  principal  aiticle9  of  which  it  con- 
lilts.  Tbcfe  are,  that  the  king  (hall  not  attempt  to  en- 
croach on  the  liberty  of  the  people,  by  rendering  the 
crown  hereditary  in  his  family ; but  that  he  (hall  pre- 
ferve  all  the  cuftoms,  laws,  and  ordonnanccs,  refpecting 
the  freedom  ot  electron  : that  he  (lull  ratify  all  treaties 
fubliiting  with  foreign  powers  which  arc  approved  by 
the  diet : that  it  (hall  be  his  chief  (Indy  to  cultivate 
peace,  prefer ve  the  public  tranquillity,  and  promote  the 
tntcicft  of  the  realm  : that  he  (hall  not  coin  money  ex- 
cept in  tire  name  of  the  republic,  nor  appropriate  to 
himlelf  the  advantages  anting  from  coinage  ; that  in 
declaring  war,  concluding  peace,  making  levies,  hiring 
auxiliaries,  or  admitting  foreign  troops  upon  any  pre- 
text within  the  Puhfti  dominions,  the  content  of  the 
diet  and  fenate  (hall  be  necciTary  : that  all  offices  and 
preferment*  ftiafl  be  given  to  the  natives  of  Poland  and 
Lithuania  ; and  that  no  pretence  (hall  cxcufe  or  palliate 
the  crime  of  introducing  foreigner*  into  the  king's  coun- 
cil or  the  departments  of  the  republic:  that  the  officers 
of  his  majefty's  guards  (hall  be  Poles  or  Lithuanians ; 
and  that  the  colonel  (hall  abfoltttely  be  a native  of  Po- 
land, and  of  the  order  of  nobility  : that  all  the  officers 
fhail  be  fubordinate  to  the  authority  of  the  maretehid  : 
that  no  individual  Jhall  be  veiled  with  mure  employments 
than  the  law  allows:  that  the  king  (hall  not  marry  with- 
out the  approbation  of  the  fenate  ; and  that  the  houfe- 
hcld  of  the  queen  (hall  be  determined  and  regulated  by 
the  republic : that  the  fovereign  (had  never  apply  his 
private  fignet  to  aft*  and  papers  of  a public  nature : 
that  the  king  (hall  difpofe  of  the  offices  both  of  the 
court  and  of  the  republic;  and  regulate  w ith  the  fenate 
the  number  of  forces  nectff.uy  for  the  defence  of  the 
kingdom  : that  he  (hall  adminhlcr  juftic*  by  the  advice 
of  the  fenate  and  hit  council : that  the  cxpetice-j  of  his 
civil  lift  (hall  be  the  fame  with  thofe  of  his  pr*  dtce»Tors: 
that  he  (hall  till  up  all  vacancies  in  the  (puce,  of  (lx 
weeks : that  this  find  be  his  firft  jbutenefg  in  the  diet, 
obliging  the  chancellor  to  publiih  his  appointments  in 
due  form  : that  the  king  (hall  not  diwtnith  the  treafure 
kept  at  Cracow  ; but,  on  the  contrary,  endeavour  to 
augment  that  and  the  number  of  the  crown-jewels: 
that  he  (hall  borrow  no  money  without  the  confent  of 
the  diet : that  he  (had  not  equip  a naval  force  without 
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the  confent  and  full  approbation  of  the  republic  : that  Pobnd, 
he  (hall  piX'fcfs  the  Homan  Catholic  faith,  promote, s— -v'— 
maintain,  and  defend  it,  through  all  the  Polifh  do- 
minions : and  finally,  that  all  their  feveral  liberties, 
rights,  and  privileges,  (hall  be  preferved  to  the  Polan- 
den  and  Lithuanians  in  general,  and  to  all  the  di- 
ftrifts  and  provinces  contained  within  each  of  thefc 
great  diviftons,  without  change,  alteration,  or  the  fmal- 
left  violation,  except  by  the  confent  of  the  republic. 

To  thefc  articles  a variety  of  others  are  added,  accord- 
ing to  ciicumftances  and  the  humour  of  the  diet ; but 
what  wc  have  recited  form  the  Handing  conditions, 
which  are  fcarcc  ever  altered  or  omitted.  , t(J 

The  diet  of  Poland  is  compofed  of  the  king,  the  fe-The  diet  <ff 
nate,  biihops,  and  the  deputies  of  the  nobility  «r  gen-  ^wAWMb 
try  of  every  palatinate,  called,  in  the  colled ive  capa. 
city,  comitia  icjata  ; tliat  is,  when  the  dates  alTembk-  in 
the  city  without  aims  and  horfes  ; or  comitia  paiuJota , 
when  they  meet  in  the  fields  armed,  as'during  an  inter- 
regnum, at  the  diet  of  eleftion.  It  is  a prerogative  of 
the  crown  to  affrniblc  the  diet  at  any  particular  place, 
except  on  occafion  of  a coronation,  which  the  cuftorn 
of  the  country  requires  flioidd  be  celebrated  at  the  ca- 
pital. For  a number  of  years,  indeed,  the  diet  regu- 
larly afiembltd  at  Warfaw  ; but,  oa  complaint  made  by 
the  Lithuanian*,  it  was  agreed,  that  every  third  diet 
fhould  be  held  at  Grodno.  “ When  it  is  propofed  to 
hold  a general  diet,  the  king,  or,  in  cafe  of  an  inter- 
regnum, the  primate,  ifiucs  writs  to  the  palatines  of  the 
feveral  provinces,  fpecifytng  the  time  and  place  of  the 
meeting.  A (ketch  like  wile  is  fent  of  the  bnfraef*  to 
be  deliberated  on  by  the  affimbly ; the  fenate  is  con- 
fuited  in  this  particular,  and  fix  weeks  are  allowed  the 
members  to  prepare  thcmfelves  for  the  intended  felfioa. 

It  is  remarkable,  that  the  diet  never  fits  more  than  fix 
weeks  in  the  moft  critical  ronjunfturrti  and  prtfling 
emergencies:  they  have  been  known  to  break  up  in  the 
middle  of  an  important  debate,  and  to  leave  the  bufincf* 
to  a future  meeting.  This  cuftom  hath  been  juftly 
t llccmcd  one  of  the  greatell  defeft*  of  the  Polifh  con- 
ftitution,  which  probably  owes  its  origin  to  convenience, 
but  19  now  fupcrftitioully  obferved  from  whim  and  ca- 
price. On  receipt  of  the  king’s  writ,  the  palatine  com- 
municates the  meeting  oi  the  diet  to  all  the  caitellan^, 
ftaroftae,  and  other  inferior  officers  and  gentry  within 
his  jurifdiftion,  requiring  them  to  affcrnble  on  a certain 
day  to  cleft  deputies,  and  take  into  confidcraiion  the  yjo 
bufinefs  fptcified  in  the  royal  fummons.  Thefc  meet-  DIcun** 
mgs  arc  called  petty  Jitlt,  diet  in  cj , or  /antage,  in  the  lan- 
guage of  the  country  ; every  gentleman  poffeffiug  three 
acres  of  land  having  a vote,  and  matters  being  deter- 
mined by  a majority  ; whereas  in  the  general  diet  de- 
crees arc  only  valid  when  the  whole  body  is  unanimous. 

Every  palatinate  has  three  reprefeutatives,  though  tire 
bufinefs  devolve*  on  one  called  a nuncio,  who  is  tiefted 
for  his  ability  and  experience  ; and  the  other  two  arc 
:;ddcd  only  to  give  weight  to  this  leading  member,  and 
do  honour  by  their  magnificent  appearance  to  the  pa- 
latinate tlicy  reprefent  As  thelc  deputies,  fincc  the 
reign  of  Cafimir  ill.  have  feats  in  the  diet,  it  naturally 
divides  the  general  ad'embly  into  two  bodies,  the  upper 
and  lower  ; the  one  being  compofed  of  the  fenate,  the 
fuperior  clergy,  and  the  great  officers;  the  other  of  the 
reprefeutatives  of  the  palatinate*,  who  prepare  all  bufi- 
nefs for  the  fuperior  body. 
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£o*sn<t.  **  The  firll  bufinefs  of  the  affcmbly  is  to  choofc  a 
marcfchal ; upon  which  occafton  the  debates  ami  tu- 
mults run  fo  high,  that  the  whole  lime  for  the  feffion 
of  the  diet  is  often  confumcd  in  altercation  and  wrang- 
ling about  the  election  of  a fpeakcr,  who  has  now  no. 
thing  farther  to  do  than  return  quietly  to  hi*  ow  n home. 
After  his  election,  he  kifleR  the  king's  hand  i and  the 
chancellor,  as  the  royal  reprefentative,  reports  the  mat- 
ters to  be  deliberated  by  the  diet.  Then  the  marefchal 
acquaints  the  king  with  the  i»ftni£tion$  of  the  deputies 
from  their  condiments,  the  grievances  which1  they  would 
hare  redrefled,  and  the  abufes  they  require  to  he  reme- 
died. He  likewife  requefts  of  his  tnajeSly  to  fill  up  the 
vacant  offices  and  benefices,  according  to  law  ; and  he 
is  acfwcrcd  by  a fet  fpcech  from  the  chanerllor,  who  re- 
1?|  ports  the  king's  inclination  to  fatisfy  his  people,  as  foon 
Abftml  cuf-*9  he  hath  confulted  his  faithful  feiwtc.  There  is  forne- 
tora*  oh-  thing  very  peculiarly  abfurd  in  f«*«c  of  the  cuftoms  ob- 
ih^d1  t°  by  *-,<r  Pohlh  diet  : one  in  particular  merits  at- 

e tc  * tcution.  Kot  only  an  unanimity  of  voices  is  needlary 
to  paf*  any  hill,  and  conftitute  n decree  of  the  diet,  but 
every  bill  mull  likewiie  be  afllnted  to  unanimouflv,  or 
none  can  take  effect,  rIbus,  if  out  of  twenty  bills  one 
ts»  fhouj.i  happen  to  be  oppoied  by  a Angle  voice,  called 
The  hktr*m  aU  the  retl  are  throw  n out,  and  the  diet 

*rt*m  meets,  deliberates,  and  debates,  for  fix  weeks  to  no  pur- 
pofe. 

“ To  add  to  the  other  inconveniences  attending  the 
conftitution  of  the  diet  of  Poland,  a fpirit  of  venality 
in  the  deputies,  and  a general  corruption,  hath  fci/cd 
all  ranks  and  degrees  in  that  aflcmblv.  Here,  as  in 
fomc  other  countries,  the  cry  of  liberty  is  kept  up  for 
the  fake  of  private  intereft.  Deputies  come  with  a full 
refolution  of  profiting  Vy  their  patriotifin,  and  not 
lowering  their  voice  witliout  a gratification.  Deter- 
mined to  oppofethe  mofl  falutan  inrafumsof  the  court, 
they  either  withdraw  from  the  altembly,  proteft  againil 
all  that  lhall  be  trail  fueled  in  their  abfenec,  or  die  ex- 
cite fuch  a clamour  as  renders  it  neceffaty  for  the  court 
to  filcnce  them  by  Tome  lucrative  petition,  donation,  or 
employmetit.  Thus  not  only  the  bnlinefs  of  the  affcm- 
blv  is  obflriuStcd  by  its  own  members,  but  frequently 
by  largeffes  from  neighbouring  powers,  and  fonietimts 
by  the  liberality  of  an  open  enemy,  who  has  the  art  of 
yi^  diftributing  his  money  with  diferetion. 

TLe  lenate  “ Perhaps  the  mofl  refpeftable  department  of  the 
l'vl-uul.  pohfh  government  is  the  fcr.ate,  compofed  of  the  hi- 
fltops,  palatines,  eafldlans,  and  ten  officers  of  llate,  who 
derive  a right  from  their  dignities  of  lifting  in  that  af- 
fembly ; in  all  amounting  to  144  members,  who  arc 
flylcd  fenatari  of  the  ting. 'em  or  wunjel/ort  of  tht  ft  ate, 
and  have  the  title  of  ex  r client y,  a dignity  fupported  by 
no  pcufion  or  emoluments  neceffarilv  annexed.  The  fc- 
nate  prcfidce  over  the  laws,  is  the  guardian  of  liberty, 
the  judge  of  right,  and  the  protestor  of  jullicc  and 
equity.  AU  the  members,  except  the  bifhops,  who  are 
Senators  ex  are  nominated  by  the  'king,  and  they 
take  an  oath  to  the  rt public  before  they  are  permitted 
to  erfer  upon  tlvcir  fusions.  Their  honours  continue 
for  life:  at  the  general  diet  they  fit  on  the  right  and 
. left  of  the  fovereign,  according  to  their  dignity,  with- 
out regard  to  feniority.  They  arc  the  mediators  be- 
tween the  monarch  ami  the  'ubjcCt,  and,  in  conjunction 
with  the  king,  ratify  all  the  laws  palTcd  by  the  nobility. 
As  a fenator  is  bound  by  oath  to  maintain  the  liberties 
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of  the  republic,  it  is  thought  no  difrefpeft  to  majefty  hxi 
that  they  remind  die  prince  of  his  duty.  They  arc  his  -i-' 
counfellutx,  and  this  freedom  of  fpcech  is  an  inseparable 
prerogative  of  their  office." 

Such  was  the  conilitutioo  of  Poland  before  it  was 
new-modelled  by  the  partitioning  powers.  That  it  was 
a very  bad  conftitution  needs  no  proof  \ but  thofe  fa. 
reign  reformers  did  not  improve  it.  For  two  centuries 
at  lealt,  the  Poles  have  with  great  propriety  denomina- 
ted then1  government  a republic,  becaufe  die  king  is  fo 
exceedingly  limited  in  his  prerogative,  that  he  rcfemhks 
-more  the  chief  of  a commonwealth  than  the  fovereign 
of  a powerful  monarchy.  That  prerogative,  already  ft-enn, 
too  confined  to  afford  protection  to  the  pcafonU,  groan-nemoa- 
ing  under  the  arillocratic  tyranny  of  the  - nobles  'We- 
arier the  partition  treaty,  dill  further  reftnuned  Dy  die 
cilahlilhnient  of  the  permanent  council,  which  was  vdlcd 
with  the  whole  executive  authority,  leaving  to  the  fo- 
vereign nothing  but  the  name.  The  permanent  coun- 
cil confi.l  s of  36  perfons,  defied' by  the  diet  out  of  die 
different  orders  of  nobility  ; and  though  the  king,  when 
prefent,  preftdes  in  it,  lie  cannot  exert  a Angle  aft  a! 
power  but  with  the  confent  of  the  majority  of  perior.j, 
who  may  well  be  called  his  colftagnet. 

That  the  virtuous  and  accomplished  StaniOaus  Ihould 
labour  to  extricate  himfclf  and  the  great  body  of  the 
people  from  fuch  unparalleled  oppreffion,  and  that  tlie 
more  refocCtabk  part  of  the  nation  lliould  wifli  to  give 
to  thcmlcivcs  and  their  poftcrity  a better  form  of  go- 
vernment, was  fnrely  very  natural  and  very  meritorious. 

The  influence  of  the  partitioning  powers  was  indeed  ex* 
erted  to  make  the  king  contented  with  his  fiiuaUon. 

His  revenues,  which  before  did  not  exceed  L..  1;  0,00c, 
were  now  inenenfed  to  three  times  that  fum.  Tlie  re- 
public likAvife  agreed  to  pay  his  debts,  amounting  to 
upwards  of  L.  400,900.  It  bellowed  on  him  alfo,  in 
hereditary'  poffcfiion,  four  ilaroities,  or  governments  of 
caffles,  with  tlie  diftrifts  belonging  to  them  ; and  rc- 
imburfed  him  of  the  money  he  had  laid  out  for  the  Hate. 

It  was  alfo  agreed,  that  the  revenues  of  the  repuhlie 
Ihould  be  enhanced  to  33  millions  of  florins  (near  two 
millions  Sterling),  and  the  army  Ihould  conlift  of  30,000 
men.  Soon  after  the  conclufion  of  the  peace  with 
Turky,  tlie  emprefs  of  Ruffia  alfo  made  the  king  a pre- 
fent of  250,000  rubles,  as  a compcnfation  for  that  part 
of  his  dominions  which  fell  into  her  bands.  |J{ 

Thcfc  bribes,  however,  were  not  fufticicnt  to  blind  ^rcirCS*. 
the  eyes  of  Stanillaus,  or  to  cool  the  ardour  of  his  pa-Himicc 
triotiftn.  He  laboured  for  poftcrity,  and  with  fuch  ap*dUblAd 
parent  fucccfs,  that  on  tlie  3d  of  May  1791,  a newcor»-:B 
ilitution  of  the  government  of  Poland  was  eftahlifhed 
by  the  king,  together  with  the  confederate  Hates  af- 
fembled  in  double  number  to  reprefeut  the  Polilh  nation. 

That  this  was  a perfect  conflitution,  wc  are  for  from 
thinking  ; but  it  was  probably  as  perfect  as  die  invete- 
rate prejudices  of  the  nobles  would  admit  of.  It  devia- 
ted as  little  as  poffiblc  from  the  old  forms,  and  was 
drawn  up  in  1 1 articles,  refpedting  the  government  of 
the  republic  ; to  which  were  added  2 1 lections,  regu- 
lating the  dietincs  or  primary  nffcmblirs  of  Poland.  u6 

Of  this  conflitution,  the  firft  article  cftablilhed  thcSuMtaw* 
Roman  Catholic  foith,  with  all  its  privileges  and  irnnui-^  L^ir<r| 
nities,  ns  the  dominant  national  religion  ; granting  to^ 
all  other  people,  of  whatever  periunfton,  peace  in  mat- 
ters of  faith,  and  tlie  protection  of  government.  The 
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fVUnd.  feeond  article  guaranteed  to  the  nobility  or  the  cque- 
1 * ilrian  order,  nil  the  privileges  which  it  enjoyed  under 

the  kings  of  the  houfe  of  Jagcllan.  The  third  and 
fourth  articles  granted  to  the  free  royal  towns  internal 
jurifdirtions  of  their  own  ; and  exempted  the  peafanta 
from  Ha  very,  declaring  every  man  free  as  food  as  he  fets 
'his  foot  on  the  territory  of  the  republic.  The  fifth  ar- 
ticle, after  declaring,  that  in  civil  focicty  all  power 
Ihould  be  derived  from  the  will  of  the  people,  mailed 
that  the  government  of  tlic  Polifh  nation  ftiouki  be  com- 
pered of  three  diftitirt  powers,  the  legijlat'n't,  in  the 
ilatcs  affemblcd  ; the  executive,  in  the  king  and  the* 
council  of  infportion  ; and  the  judicial  power,  in  the  ju- 
rifdirtions  exifting,  or  to  be  dlabliihed.  The  fixth  and 
feventh  articles,  as  being  of  more  importnnee,  wc  fhall 
11?  give  ia  the  words  of  the  conftitution  itfclf. 

The  diet  to  VI.  77*  Did,  or  the  legijlative  fniver,  fhall  he  divid- 
conOft  of  ed  into  two  houfes,  viz.  the  houfe  of  nuncios,  or  depu- 
vlz°th«r^C*,t,c**  an<*  l^c  ^l0U^;  ^c'natc»  where  the  king  is  to  pre- 
houfe  of  fide.  The  former  being  the  reprefentative  and  centra] 
nuncio**-  point  of  fupreme  national  authority,  fhall  poficfs  the  pre- 
eminence  in  the  legiflaturc  ; therefore  all  bills  arc  to  be 
decided  firft  in  this  houfe. 

1.  /ill  General  Law,  viz.  conflitutional,  civil,  cri- 
minal, and  perpetual  taxes  ; concerning  which  matters, 
the  king  is  to  lfTuc  his  propofitions  by  the  circular  let- 
ters fent  before  the  dictines  to  every  palatinate  and 
to  every'  diftrirt  for  deliberation,  which  coming  before 
the  houfe  with  the  opinion  exprefled  in  the  inilrortiona 
given  to  their  reprefentative*,  fhall  betaken  the  firll  for 
dectfion. 

2.  Particular  /^nv/,viz.  temporal  taxes  ; regulations 
of  the  mint ; contrarting  public  debts  ; creating  nobles, 
and  other  cafual  recompenfes  ; reparation  of  public  ex- 
pence*,  both  ordinary  and  extraordinary  ; concerning 
war ; peace  ; ratification  of  treaties  both  political  and 
commercial ; all  diplomatic  arts  and  conventions  relative 
to  the  laws  of  rations  ; examining  and  acquitting  diffe- 
rent executive  departments,  and  futmar  fubjerts  arifing 
from  the  accidental  exigencies  and  circumftances  of  the 
date  t in  which  the  propofitions,  coming  directly  from 
the  throne  into  the  houfe  of  nuncios,  arc  to  have  prcfc- 
rcnce  in  difcuffion  before  the  private  bills. 

And  the  In  regard  to  the  houfe  of  l'cnatc,  it  is  to  confift  of 
haute  of  bifhops,  palatine*,  caftellans,  and  minifters,  under  the 
fciute.  prefidency  of  the  king,  who  (hall  have  but  one  vote,  and 
the  carting  voice  in  cafe  of  parity,  which  he  may  give 
either  pcifonally,  or  by  a mefiitge  to  the  houfe.  Its 
power  and  duty  (hall  be, 

i.  Every  general  law  that  partes  formally  through 
the  houfe  of  nuncios,  is  to  be  fcnl  immediately  to  this, 
which  is  cither  accepted,  or  fufpcndrd  till  farther  na- 
tional deliberation,  by  a majority  of  votes,  as  preferibed 
by  law.  If  accepted,  it  becomes  a law  in  all  its  force  ; 
if  fufpended,  it  (hall  be  refumed  at  the  next  diet ; and  if 
it  it  then  agreed  to  again  by  the  houfe  of  nuncios,  the 
fenatc  mull  fubmit  to  it. 

3.  Every  particular  law  or  ftatutc  of  the  diet  in  mat- 
ters above  fpecificd,  as  foon  at  it  *has  been  determined 
by  the  houfe  of  nuncios,  and  fent  up  to  the  fenate,  the 
votes  of  both  houfes  fhall  be  jointly  computed,  and  the 
majority,  as  deferibed  by  law,  fhall  be  confukred  as  a 
decree  and  the  will  of  the  nation.  Thofe  fenators  and 
minifters  who,  from  their  (hare  in  executive  power,  are 
accountable  to  the  republic,  cannot  have  an  aftivc  voice 
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in  the  diet,  but  maybe  prefent,  in  order  to  givenecefla-  a 

Yy  explanations  to  the  dates.  * ,r 

Thefe  ordinary  legiflative  diets  fhall  have  their  unin- 
terrupted exiftcncc,  and  be  always  ready  to  meet ; re- 
newable every  two  years.  The  length  of  feffinns  fhall 
be  determined  by  the  law  concerning  diets.  If  convcn* 
ed  out  of  ordinary  feflion  upon  fome  urgent  occafion, 
they  fhall  only  deliberate  on  the  fubjert  which  occafion- 
cd  fuch  a call,  or  on  circumrtances  which  may  arife  out 
of  it. 

No  law  or  rtatutc  enarted  by  fuch  ordinary  diet  can 
be  altered  or  annulled  by  the  fame.  The  complement 
of  the  diet  fhall  he  compofed  of  the  number  of  perfons 
in  both  houfes  to  be  determined  hereafter. 

The  law  concerning  the  dictines  or  primary'  elections, 
as  crtablifiicd  by  the  prefent  diet,  fhall  be  regarded  as  a 
mod  efTciitial  foundation  of  civil  liberty.  i*1? 

The  majority  of  votes  fhall  decide  every  thing,  and^^*^* 
everywhere;  therefore  we  abolifh,  and  utterly  annihi- abollbed. ' 
late,  liberum  vela,  all  forts  of  confederacies  and  confede- 
rate diets,  as  contrary'  to  the  fpirit  of  the  prefent  con- 
rtitution,  as  undermining  the  government,  and  as  being 
ruinous  to  fociety. 

Willing  to  prevent,  on  one  hand,  violent  and  fre- 
quent changes  in  the  national  conftitution,  yet,  confider- 
ing  on  the  other,  the  necefiity  of  perfecting  it,  after 
experiencing  its  efferts  on  public  profperitv,  wc  deter-  rjo 
mine  the  period  of  every  25  years  for  an  extraordinary  Lx2raor.fi- 
conftitutional  diet,  to  be  held  purpofely  for  the  revilion  "“O'  dl*t 
and  fuch  alterations  of  the  conftitution  as  may  be  found 
requifite : which  diet  fhall  be  circuinfcribed  by  a fepa-tatioih 
rate  law  hereafter. 

VII.  The  moft  perfert  government  cannot  exift  or 
laft  without  an  effectual  executive  power.  The  happi- 
nefs  of  the  uation  depends  on  juft  laws,  but  the  good 
effects  of  laws  flow  only  from  their  execution.  Ex- 
perience has  taught  us,  that  the  neglerting  this  cfTrn- 
tial  part  of  government  has  overwhelmed  Poland  with 
•difatters. 

Having,  therefore,  fecurcd  to  the  free  Polifh  nation 
the  right  of  enacting  laws  for  themfelves,  the  fupreme 
infpertion  over  the  executive  power,  and  the  choice  of  rjr 
their  magillratcs,  wc  entruft  to  the  king  and  his  coun-  Lowers  of 
cil  the  higheft  power  of  executing  the  laws.  Thisth<,k,n* 
council  fhall  be  called  Jlrcrz,  or  the  council  of  infpec-  * J inf^c-CI 
tion.  tioo. 

The  duty  of  fuch  executive  power  fhall  be  to  watch 
over  the  laws,  and  to  fee  them  ftrirtly  executed  accor- 
ding to  their  import,  even  by  the  means  of  public  force, 
fhould  it  be  ncccflary.  AH  departments  and  magistra- 
cies arc  bound  to  obey  its  directions.  To  this  power 
we  leave  the  right  of  contruling  fuch  as  are  refrartory, 
or  of  punching  fuch  aa  arc  negligent  in  the  cxccutiun 
of  their  refpertive  offices. 

This  executive  power  cannot  aflame  the  right  of  ma- 
king laws,  or  of  their  interpretation.  It  is  exprefsly 
forbidden  to  contract  public  debts  ; to  alter  the  repar- 
tition of  the  national  income,  as  fixed  by  the  diet ; to 
declare  war  ; to  conclude  definitively  Buy  treaty,  or  any 
diplomatic  art  ; it  is  only  allowed  to  carry  on  negocia- 
tious  with  foreign  courts,  and  facilitate  temporary  oc- 
currence*, always  with  reference  to  the  diet. 

The  crown  of  Poland  wc  declare  to  be  elertive  in  re-  Crown  e» 
gard  to  families,  and  it  is  fettled  fo  for  ever.  b&ive  io 

Having  experienced  the  fatal  efforts  of  interregna, 

P p periodically 


d by  Google 


m 


POL 


PoUnd 


r ] 


POL 


* 


periodical!  jr  fubvrrtiig  government,  and  being  defiroas 
^ of  preventing  for  ever  all  foreign  influence,  as  well  a»  of 

*33  in  faring  to  every  citizen  a perieft  tranquillity,  we  have, 

diurjjn”  ^rom  Pnu^nt  motives,  rcfolved  to  adopt  hereditary  fuc- 
neh  family  ceffion  to  our  throne  : therefore  we  enaft  and  declare, 
fill  it*  ex - ^Rjat,  after  the  expiration  of  our  life,  according  to  the 
gracious  will  of  the  Almighty,  the  prefent  eleftor  of 
Saxony  (hall  reign  over  Poland,  and  in  his  perfon  Hull 
the  dynafty  of  future  kings  of  Poland  begin.  We  n> 
ferve  to  the  nation,  however,  the  right  of  electing  to 
the  throne  any  other  houfc  or  family,  after  the  cxtinc- 

134  tion  of  the  firift. 

Corotixiioo  Every  king,  on  his  acceffion  to  the  throne,  (hall  take 
*•***•  a folcmn  oath  to  God  am!  the  nation,  to  fupport  the 
prefent  constitution,  to  faliil  the  pnfta  convent^  which 
will  be  fettled  with  the  prefent  eleftor  of  Saxony,  as 
appointed  to  the  crown,  and  which  (hall  bind  him  in  the 

135  fame  manner  as  former  ones. 

King'*  per-  The  king’s  perfon  is  facred  and  inviolable  ; as  no  aft 
foa  freed : CJJn  procer<j  immediately  from  him,  he  cannot  be  in  any 
manner  refponfihle  to  the  nation  ; he  is  not  an  abfolute 
monarch,  but  the  father  and  the  head  of  the  people  ; bis 
revenues,  as  fixed  by  the  patla  convtntj,  (hall  be  {acred- 
ly  preferved.  AH  public  afts,  the  afts  of  magiftracics, 
and  the  coin  of  the  kingdom,  (ball  bear  his  name. 

The  king,  who  ought  to  poftefs  every  power  of  do- 
ing good,  (nail  have  the  right  of  pardoning  thofc  that 
are  condemned  to  death,  except  the  crimes  be  againft 
the  ftatc.  In  time  of  war,  he  (hall  have  the  fupreme 
command  of  the  national  forces : he  may  appoint  the 
•ommanders  of  the  army,  however,  by  the  will  of  the 
ftates.  It  (hall  be  his  province  to  patentee  officers  in 
the  array,  and  other  dignitaries,  coulonant  to  the  regu- 
lations licreaftcr  to  be  expreffird,  to  appoint  bhhops, 
ft mtors,  and  minifters,  as  members  of  the  executive 
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jotrer. 

The  king’s  council  of  infpeftion  is  to  confift,  1.  Of 
the  primate,  as  the  head  of  the  clergy,  and  the  prefident 
of  the  commifiion  of  education,  or  the  firft  bifhop  in 
ordinc.  2.  Of  five  minifters,  viz.  the  minifter  of  po- 
lice, minifter  of  jufticc,  minifter  of  war,  minifter  of  fi- 
nances, hnd  minifter  for  the  foreign  affaiis.  3.  Of  two 
fecretaries  to  keep  the  protocols,  one  for  the  council, 
another  for  the  foreign  department ; both,  however, 
without  decifive  vote.  The  hereditary  prince  coming 
of  age,  and  having  taken  the  oath  to  pveferve  the  con- 
futation, may  affift  at  all  feffions  of  the  council,  but 
fhall  have  no  vote  therein.  The  marfhal  of  the  diet, 
being  chofcn  for  two  years,  has  alfo  a right  to  fit  in 
this  council,  without  taking  any  (hare  in  its  refolves  j 
for  the  end  only  to  call  together  the  diet,  always  exift- 
ing,  in  the  following  cafe : (hould  he  deem,  from  the 
emergencies  hereunder  Specified,  the  convocation  of  the 
m_wrmmw,  of  diet  abfolutely  neceflary,  and  the  king  rcfufrng  to  do  it, 
UemarUial.  the  marihal  is  bound  to  iflue  his  circular  letters  to  all  nun- 
cios and  fenators,  adducing  real  motives  for  fuch  meet- 
ing. 

The  cafes  demanding  fuch  convocation  of  the  diet 
arc  the  following : 1.  In  a prefling  neaflity  concerning 
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the  law  of  nations,  and  particularly  in  cafe  of  a neigh-  f$»4 
bouring  war.  2.  In  cafe  of  an  internal  commotion,  J 
menacing  with  the  revolution  of  the  country,  or  of  a ‘ 
coflifion  between  magillcaturts.  3.  In  an  evident  dan- 
ger of  general  famine.  4.  In  the  orphan  ftatc  of  the 
country,  by  demile  of  the  king,  or  in  cafe  of  the  king’s 
dangerous  illnefs.  All  the  refutations  of  the  council 
of  infpeftion  are  to  be  examined  by  the  rules  above  men- 
tioned. The  king's  opinion,  after  that  of  every'  mem- 
ber in  the  council  has  been  heard,  (hall  decifivcly  pre- 
vail. Every  refutation  of  this  council  (haH  be  iflued 
under  the  king’s  fignature,countcrfigncd  by  one  of  the 
minifters  fitting  therein  ; and  thus  figned,  (hall  be  obey- 
ed by  all  executive  departments,  except  in  cafes  exprefs- 
ly  exempted  by  the  prefent  conilitutiou. 

Should  all  the  members  refufe  their  countcrfigo  to 
any  refutation,  the  king  is  obliged  to  forego  his  opi- 
nion  ; but  if  he  (hould  perfift  in  it,  the  marihal  of  the 
diet  may  demand  the  convocation  of  the  diet  ; and  if 
the  king  will  not,  the  marftial  himfclf  (hall  fend  his  dr- 
cular  letters  as  above.  Minifters  compoGng  this  coun- 
cil cannot  be  employed  at  the  lame  time  iu  any  other 
commiflion  or  department. 

If  it  (hould  happen  that  two  thirds  of  fccret  votes  in 
both  houfes  demand  the  changing  of  any  perfon,  either 
in  the  couucil,  or  any  executive  department,  the  king 
is  bound  to  nominate  another.  Willing  that  the  coun- 
cil of  infpeftion  (hould  be  rcfponfible  to  the  nation  for 
their  aftions,  we  decree,  that  when  theft  minifters  are  ■ 
denounced  and  accufcd  before  the  diet  (by  the  fpccial 
committee  appointed  for  examining  their  proceeding*) 
of  any  tranfgreffion  of  pofitive  law,  they  art  anfvrcrable 
W'ith  their  perfons  and  fortunes.  Such  impeachments 
being  determined  by  a fimplc  majority  of  votes,  collat- 
ed jointly  from  both  houfc s,  (hall  be  tried  immediately 
by  the  comitial  tribunal,  where  the  accufcd  arc  to  re- 
ceive their  final  judgment  and  punifhmcnt,  if  found  guil- 
ty ; or  to  be  honourably  acquitted  on  fufficicnt  proof 
of  innocence.  1 >39 

In  order  to  form  a neceflary  organization  of  the  ex- 
ecutive  power,  we  eltablifh  hereby  feparalc  commiJfions, 
conneftcd  with  the  above  council,  aud  fuhjeftcd  to  obey  f&ct,**. 
its  ordinations.  Tlwjfc  comtnifllons  arc,  1.  of  educa- 
tion ; 2.  of  police  ; 3.  of  war  ; 4.  of  treafury.  It  is 
through  the  medium  of  tliefe  four  departments  that  all 
the  particular  orderly  commifTions  (0),  as  eftabtUhed  by 
the  prefent  diet,  in  every  palatinate  and  diftrift,  ftufl 
depend  on,  and  receive  all  orders  from,  the  council 
of  infpeftion,  in  their  rtfpeftivc  duties  and  occur- 
rences. 14c 

The  eighth  article  regulates  the  adminift  ration  of  juft*  AiIbim* 
ice,  beginning  with  a very  fenfible  declaration,  that  the  f 
judicial  power  is  incompatible  with  the  legifiative,  and(Jtt*lX' 
that  it  cannot  be  admiuiftered  by  the  king.  It  there- 
fore conftitutes  primary  courts  of  juftice  for  each  pala- 
tinate or  diftrift,  compofed  of  judges  chofcn  at  the  die- 
tine  ; and  appoints  higher  tribunals,  erefted  one  in  each 
of  the  three  provinces  into  which  the  kingdom  is  di- 
vided, with  which  appeals  may  be  lodged  from  the  pri- 
mary 


(d)  Orderly  ccmmiflions  are  newly  inftituted  ; each  palatinate  and  diftrift  choofes  a certain  number  of  commit 
faries  ; their  office  laft*  two  years  5 their  principal  duty  is  to  maintain  police  and  good  order  in  their  diftrift  \ to 
put  into  execution  decrees  and  regulations  of  fupreme  departments  ; to  collcft  taxes  ; to  keep  ca(h  ; to  make  fuch 
payments  as  a (figned  by  the  commifiion  of  finances  ; to  proteft  citizens  from  the  military  opprei&oa  ; to  furuiih 
•remits,  bofcdcs  many  other  duties  of  internal  management. 
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miry  crmrti.  It  appoints  likrurife  for  the  Inal  of  per- 
fons  acetified  of  crime*  ngainft  the  ftate,  one  fupreme  ge- 
neral tribunal  for  all  clafict,  called  a comtial  tribunal 
or  court,  competed  of  perfon*  chofcn  at  the  opening 
of  every  djet.  The  ninth  article  provide*  a regency 
during  the  king’s  minority,  in  cafe  of  hi » fettled  alie- 
nation of  rcafon,  or  upon  the  emergency  of  hi*  being 
teaHe  a prifoner  of  war.  Thi*  regency  was  to  be  com- 
puted of  the  council  of  inlpc&ion,  with  the  queen  at 
their  head,  or,  in  her  abfencc,  the  primate  of  the  king- 
dom. The  tenth  article  enjoius,  that  tlie  education  of 
the  king’*  fons  fhall  be  entrufted  to  the  king  with  the 
council,  and  a tutor  appointed  by  the  dates  ; and  the 
eleventh  regulates  the  army  in  fuch  a manner,  as  to 
prevent  it  from  being  employed  to  overturn  the  confti- 
tution. 

The  regulation  of  the  dictines  contains  nothing  that 
can  be  interfiling  to  a Britifh  reader,  except  what  re- 
lates to  the  election  and  duties  of  nuncios  or  reprefen- 
t^n  *******  *°  general  diet.  And  here  it  ia  enabled, 

of  t^'at  P^f01*  having  a right  to  rote  are  all  nobles  of  the 
eqneftrian  order ; i.  r.  i.  All  hereditary  proprietors  of 
landed  property,  or  poflefled  of  cllates  by  adjudication 
for  a debt,  paying  territorial  tax  to  government : fon* 
alfo  of  fuch  proprietors  during  the  life  of  their  parents, 
before  the  ex*divtfion  of  patrimony,  t.  Brothers  inhe- 
riting eftatrs  before  they  have  fhared  their  fucccIBon. 
3.  All  mortgages  who  pay  100  florins  (50  flullings)  of 
territorial  tax  per  year  from  their  poficfRon*.  4.  AM 
life-holders  of  lands  paying  territorial  tax  to  the  fame 
amount.  5.  All  nobles  in  the  army  poflefled  of  fuch 
qualify  ing  dlatcs  have  a vote  in  their  nrfpcdfrc  diftri^to 
in  time  of  peace,  and  propctly  furloughed  l»y  tlieir 
commandos.  6.  Legal  pofleflion  is  underflood  to  be 
qualifying  w hen  it  has  been  formerly  acquired  and  actu- 
ally enjoyed  for  twelve  calendar  months  pretioafly. 

Perform  who  have  no  right  to  vote  are,  1 . Thofe  of 
the  cqueflrian  order  that  arc  not  a&uetiy  poflefled  of  a 
property,  os  deferibed  in  the  foregoing  article.  2.  Such 
as  hold  royal,  ecckfiaftical,  or  n<*We  land*,  even  with 
right  of  inheritance,  but  on  condition  -of  feme  duty  or 
payment  to  tlieir  principals,  contequetuly  dependent 
thereon.  3.  Gentry  poflcfiing  eftatc*  on  feudal  tenure, 
called  ortlyuaekify  as  being  bound  to  certain  perfonal  fer- 
srice  thereby.  4.  All  renters  of  eftates  that  have  no  other 
qualifying  property.  5.  Thofe  that  have  not  arcomplrfhed 
1 8 years  of  age.  6.  Cnmrne  w/tat*^  and  thofe  that  are 
wider  a decree  pafled  ft*  th^auk,  even  in  the  firft  mflance, 
for  having  sHfobeycd  any  judicial  eowt. 

Every  perfon  of  the  eqnrftrtan  order  that  pays  terri- 
lijfiKe  tn4  tor  id  tint  to  government  fur  his  freehold,  let  it  be  ever 
* “ fo  (mall,  ts  eligible  to  all  elective  offices  in  his  refpefb'vc 
4MiiAt 

Gentlemen  affuafly  feTvmg  in  the  army,  even  poflefled 
of  landed  hereditary  eftetc,  tnofl  base  ferved  fix  com- 
plete years  before  they  are  eligible  to  the  office  of  « 
rnncio  only.  But  this  condition  is  difpenfed  with  in 
favour  of  thofe  that  have  filled  'before  fome  public 
function. 

Whoever  « ntft  perfonally  prefent  at  the  dietine ; 
whoever  ’ has  not  completed  23  years  of  age  ; whoever 
has  not  been  in  any  public  fem&ion,  nor  puffed  the 
biennial  office  of  a comroiffery  in  the  orderly  cinnmiflkm  ; 
thofe  that  are  not  exempted  by  law  from  obligations  of 
Jcarta  frtiatwi,  winch  f objects  ill  ctwly-nobilitatcd  per- 
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fons  to  certain  civil  refin'd  iofts  until  the  next  generation  j , 

and,  laflly,  all  thofe  agtunft  whom  may  be  objected  a " ’ r 
decree  in  contsmjciarn  in  a civil  cauft: ; arc  not  eligible. 

JDuriug  the  bufinefs  of  election,  the  prriidcut  who 
opened  the  meeting,  with  the  reft  of  the  committ^^ 
except  thofe  who  are  aiTeflbrs,  Stall  prepare  inftruCtious 
for  procedure  j and  in  regard  to  the  proportions  fent 
by  tlie  king  and  the  council  of  infpection,  thefe  in-  l44 
ftrudtions  (hall  be  worded  thus : “ Our  nuncios  {haUtnQrudHena 
vote  affirmative  to  tlie  article  AV*  or,  **  Our  nuncios ™ the  DBa* 
fliall  vote  negative  to  the  article  V,”  in  cafe  it  is  found Cl<*» 
contrary  to  the  opinion  of  the  dietine  : and  fhould  any 
amendment  or  addition  be  deemed  ucceflary  and  agreed 
on,  it  may  be  inferted  in  the  inftruftians  at  the  end  of 
the  relative  proportion. 

At  the  meeting  of  the  dictines,  after  the  diet  has 
fat,  the  nuncios  are  bound  to  appear  before  their 
conftitucifts,  and  to  bring  their  report  of  the  whole  f4f 
proceedings  of  that  aflembly  ; firft,  refpe&mg  the  acto  Who  are 
of  legislature  ; next,  with  refpett  to  the  particular  pro-*«flU°t- 
jetts  of  their  palatinate  or  diilridr  recommended  to  them lo 
by  the  inAmAions.  foments. 

It  is  at  theft:  dictines  that  nuncios,  after  they  have 
Tendered  to  their  conftituents  a dear  account  of  tlieir 
proceedings  and  of  the  diet,  may  be  either  confirmed 
■or  dianged,  and  new  ones  ckdcd  in  their  ft  rad  till  the 
general  election  for  tlie  following  ordinary  diet. 

New  nuncios  arc  chofcn,  I.  In  the  room  of  the  de- 
ceased. 2.  In  the  room  of  thofe  that  arc  become  fena- 
tora  or  minifters  of  ft  ate.  3.  In  cafe  of  refigriation. 

4-  la  the  room  of  fuch  as  arc  difqualified  by  tbe  diet. 

5.  When  any  of  the  aflembly  defirrs  a new  election,  to 
fubftitatc  another  nuncio  in  the  room  of  one  exprefsly 
pointed  out ; which  requeft  muft  be  made  in  writing, 
figtied  by  12  members  betide v,  and  be  delivered  to  the 
marl  Hal  of  the  dietine.  In  this  laft  cafe,  the  marfttal  it 
to  read  the  name  of  the  nuncio  objected  to,  and  to  make 
the  following  propofltion  t “ Shall  the  nuncio  N be 
confirmed  in  his  function  ? or.  Shall  there  bcci  new  elec- 
tion made  in  his  Acad  V*  Tbe  opinion  of  tbe  meeting 
•being  taken  by  a divifton,  the  majority  Chill  decide  the 
qutiiiou,  and  be  declared  by  the  marthal.  If  the  ma- 
jority approves  the  conduct  of  the  nuncio,  tlie  marihal 
and  the  aflcflbrs  (hall  certify  this  confirmation  on  the 
diploma  ; and  in  cafe  of  disapprobation,  the  marfhal 
Stall  declare  the  vacancy,  and  begin  the  form  of  a new 
election.  ^ 

Soch  arc  the  outlines  of  the  Polifh  conftitution  efta-Thf,  con. 
blifhed  by  the  king  and  the  confederates  in  1791*  It  Aim  on, 
will  not  bear  a companion  with  that  under  wrhtch  Bri-tho,,*h  *a* 
toos  have  the  happitiefs  to  live  ; but  it  is  finely  infinite- ^'former 
ly  foperior  to  th»  motley  form  of  government  which,  pr«t eft M * 
fur  a century  paft,  has  rcadcml  Poland  a perpetual  •vain ft  by 
icene  of  war,  tumult,  tyraany,  ajid  rebellion.  Many  of,rtme  c<v* 
the  corrupt  nobles,  liowcver,  perceiving  that  it  would  ruPt  oohle% 
curb  their  ambition,  deprive  them  of  the  bafe  means 
which  they  Itad  buig  enjoyed  of  gratifying  their  avarice 
by  letting  the  crown  to  iale,  and  raider  it  imp<^fibte 
for  them  to  coatinne  writh  impuaky  their  tyrannical  op- 
prrifion  of  the  pcafants,  protrfted  againlt  it,  and  w ith- 
drew fsorn  the  coafodccates.  This  was  nothing  morv 
than  what  mipht  have  been  cxpc&cd,  or  than  what  the 
king  and  his  friends  undoubtedly  did  expe&.  But  tbe 
malcontents  were  not  Ltirhed  with  a 1 Ample  prut  eft  1 
they'  preferred  their  complaints  to  the  ur-prefs  of  Rid- 
r p a fo»i 
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Po’and.  fit,  who,  ready  on  all  occaiions,  and  on  the  flighted  courage  of  th«  new  and  baddy  embodied  feddiers 

' pretence,  to  invade  Poland,  poured  her  armies  into  the  fpotuled  with  the  patriot  dm  of  their  nobles.  Prince  Po-  * 
republic,  and  funoundiug  the  king  and  the  diet  with  niatowlki,  nephew  to  the  king, was  appoiuted  commander 
ferocious  foldiera,  compelled  them,  l»y  the  mod  furious  indtief;  and  though  his  force  was  greatly  inferior  to  the 
^^d  indecent  menaces,  to  undo  their  glorious  labour  of  enemy,  it  mufl  be  conic ifctl  that  he  made  a noble  Hand, 
love,  and  to  rcflorc  the  conltitution  as  fettled  alter  the  On  the  24th  of  May,  the  enemy’s  CoiTacks  were  re- 

pulfcd,  and  purfued  by  the  pulroles  of  the  republic 
to  the  very  entrenchments.  On  the  26th,  about  one 
o’clock,  the  piquets  of  the  republic  diicovered  a large 
body  of  Don  Coflacks  approaching  the  outpoJU ; and 
a fquadron  of  cavalry,  commanded  by  Lieutenant  Kwai- 
nicwfki,  fupported  by  Lieutenant  Golcjowlki  with  two 
fquadrons  more,  in  all  about  300,  marched  out  to 
meet  them.  They  attacked  the  CoiTacks  with  fucccfs, 
but  purfued  them  Witli  more  valour  than  prudence  to 
the  fide  ol  a wood,  where  they  found  thcmfclves  drawn 
into  an  ambufeade,  and  furrounded  by  2COO  hurfc,  two 
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love,  and  to  rcflorc  the  conltitution  as  fettled  alter  the 
partition  treaty. 

Of  the  progrefs  of  the  Ruffians  in  this  work  of  dark- 
nefs,  our  readers  will  be  plcafcd  with  the  following 
^ manly  and  indignant  narrative,  taken  from  a periodical 
work  * of  acknowledged  merit. 


44  It  was  011  the  2 ill  of  April  1 79 2,  that  the  diet 
received  the  firft  notification  from  the  king,  of  the  in- 
imical and  uujuil  intentions  of  Ruffia.  lie  informed 
them  that,  without  the  fliadow  of  pretence,  this  avoir- 
ed  enemy  of  the  rights  of  mankind  had  determined  to 
invade  the  territory  of  the  republic  with  an  army  of 
6o,oco  men.  This  formidable  banditti,  commanded  battalions  of  chafleurs,  and  lix  piece*  of  cannon.  The 
n. »ni.  MUuir..  ....1  .....  .....  .1.. 


by  generals  Soltikow,  Michelfon,  and  Kufakowlki,  was 
afterwards  to  be  fupported  by  a corps  of  20,000,  and 
by  the  troops  then  acting  in  Moldavia,  amounting  to 
70,000.  The  king,  however,  pro  felled  that  he  was 
not  difeouraged,  and  declared  his  rcadinefs  to  put  him- 
iclf  at  the  head  of  the  national  troops,  and  to  termi- 
nate his  cxiilcncc  in  a glorious  con  tell  for  the  liberties 
of  his  country.  Then,  and  not  before,  the  diet  de- 
creed the  organifation  of  the  army,  and  its  augmenta- 
Thc  king  and  the  council  of  infpcc 


intrepid  Poles  bravely  fought  their  way  through  the 
Ruffian  line,  and  killed  upwards  of  200  of  the  enemy. 

The  Poles  in  this  engagement  loll  too  men  and  two 
officer* ; one  of  wliom,  Lieutenant  Kwafnicwfki,  was 
wounded  and  made  prifoner.  The  remainder  of  the 
detachment  reached  their  quarters  in  fafety.  ,p 

“ Perhaps  the  hillory  of  man  can  fcarcely  fumiffi  anCoodudof 
inilauce  of  perfidy,  mcannrfs,  and  duplicity,  equal  tot,ie 
that  wliich  was  manifctled  by  Pruffia  on  this  occaiion.1^  &alia‘ 
By  the  treaty  of  defeniive  alliance,  folcmnly  contrac- 


tion to  IOC, OOO. 

lion  were  invefled  with  unlimited  authority  in  every  ed  between  the  republic  of  Poland  and  the  king  of  Pral- 

thing  that  regarded  the  defeuce  of  the  kingdom.  Ma-  fia,  and  ratified  on  the  23d  of  April  1 790,  it  is  cx- 

gazince  were  ordered  to  be  conflrudted  when  it  was  prefsly  flipulated,  4 That  the  contracting  parties  lhall 

la*  too  late,  and  quarters  to  be  provided  for  the  army.  do  all  in  their  pawer  to  guarantee  and  preferve  to  each 

The  oatkn  *«  q he  diet  and  the  nation  rofc  as  one  mafl'to  main-  other  reciprocally  the  whole  of  the  territories  which 

r.lMto  tain  their  independence.  All  private  animofitics  were  they  rcfpctlively  poflefs ; That,  in  cafe  of  menace  or 

ait‘  II'.  ..J  • . n . r 1 .1  . : <! r .1  it  n fr  n t 
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ence. 


obliterated,  all  private  interefls  were  facrificcd ; the 
greateft  encouragements  were  held  forth  to  volunteers 
to  enroll  themfekes  under  the  national  llandard,  and  it 
was  unanimoufly  decreed  by  the  diet,  that  all  private 
lodes  fhould  be  com  pc  11  fated  out  of  the  public  treafury. 

44  On  the  1 8th  of  May,  the  Ruffian  ambaflador  deli- 
vered a declaration,  which  was  worthy  of  fuch  a caufe. 
It  was  a tiflue  of  falfehood  and  hypocrify.  It  aflerted. 


invaflon  from  any  foreign  power,  they  (hall  aflitl  each 
other  with  their  whole  force , if  ncccflary  t* — and  by 
the  lixth  article,  it  is  further  flipulated,  4 that  if  any 
foreign  power  whatever  (hall  prefume  to  interfere  ia 
the  internal  affairs  of  Poland,  liis  Pruffian  majeily  (hall 
confidcr  this  as  a cafe  falling  within  the  meaning  of  the 
alliance,  and  (hall  affift  the  republic  according  to  the 
tenor  of  the  fourth  article,’*  that  is,  with  tus  whole 


that  this  wanton  invaflon,  which  was  evidently  againll  force.  What  then  is  the  pretext  for  abandoning  this 
the  fenfe  of  almoil  every  individual  Polander,  was  meant  treaty  i It  is,  that  the  empreft  of  Rujfij  h<u  Jhtixm  a de- 
entirely  for  the  good  of  the  republic.  It  cenfured  the  cidtd  opposition  to  the  order  of  things  efiabhjbed  in  Poland 
precipitancy  with  which  the  new  conilitution  was  adopt-  on  the  third  of  May  1791,  and  is  provoked  by  Poland 
ed,  and  aferibed  the  ready  confent  of  the  diet  to  the  prefuming  to  put  herfelf  into  a poflure  to  defend  it.— -It  is 
influence  of  the  Warfaw  mob.  It  reprefented  the  con-  known,  however,  by  the  mod  authentic  documents,  that 
dilution  as  a violation  of  the  principles  on  which  the  nothing  was  effected  on  the  third  of  May  1791,  tea 
Polilh  republic  was  founded— complained  of  the  been-  which  Pruffia  iiad  not  previoufly  afiented,  and  which 
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tioufnefs  with  which  the  fucred  name  of  the  tmprt/s  was 
treated  in  fome  fpceches  of  the  members ; and  con- 
cluded by  profeffing,  that  on  thefc  accounts,  and  in  be- 
half of  the  emigrant  Poles,  her  imperial  majedy  had 
ordered  her  troops  to  enter  the  territories  of  the  rc- 
publc. 

44  At  the  moment  this  declaration  v*is  delivered  to  the 
diet,  the  Ruffian  troops,  accompanied  by- Counts  Po- 
tocki,  R/cwuJki,  Branicki,  and  a few  PoliQt  apodates, 
appeared  upon  the  frontiers,  and  entered  the  territories  of 
the  republic  in  feveral  columns,  before  the  clofe  of  the 
month.  The  fpirit  manifedrd  by  the  nobility  was  truly 
honourable.  Some  of  them  delivered  in  their  plate  to  the 
mint.  Prince  Radzvil  engaged  voluntarily  to  furnifh 
10,  coo  Hand  of  arms, and  another  a train  of  artillery . The 


(he  did  not  afterwards  lanttion ; and  that  Pruffia,  ac- 
cording to  the  afiertion  of  her  own  king,  did  not  inti- 
mate a Angle  doubt  refpeCting  the  revolution  till  one 
mouth  (and  according  to  the  Pruffian  minider  till  fix 
months)  after  it  had  taken  place ; in  (hort,  to  ufc  the 
monarch’s  own  words  as  fully  explanatory  of  his  double 
politics,  44  not  till  the  general  tranquillity  of  Europe  per- 
mitted him  to  explain  himfclf.” Indead,  therefore, 

of  affilting  Poland,  Pruffia  infultingly  recommended  to 
Poland  to  retrace  her  ileps ; in  which  cafe,  (he  (aid  that 
(he  would  be  ready  to  attempt  an  accommodation  in  her  fa- 
vour. This  attempt  was  never  made,  and  probably  never 
intended  ; for  the  emprefs  purfued  her  meafures. 

The  duchy  of  Lithuania  was  the  great  feeae  of  action 
in  the  beginning  of  the  war * but  the  Ruffians  had  made 

little 
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P Und,  fittle  progrefs  before  the  motile  of  the  month  of  June. 

On  the  10th  of  that  month,  General  Judycki,  tvho  coin- 
War  wlih  n^'^ed  a detachment  of  the  Polilh  troops,  between 
teutfi*.  Mire  and  Swierzna,  was  attacked  by  the  Ruffians;  but, 
after  a combat  of  tome  hours,  he  obliged  them  to  re- 
tire with  the  lofs  of  500  men  dead  on  the  field. — The 
general  was  defirous  of  profiting  by  this  advantage,  by 
purfuing  the  enemy,  but  was  prevented  by  a moll  vio- 
lent fall  of  rain.  On  the  fuceeeding  day,  the  Ruffians 
rallied  again  to  the  attack  ; and  it  then  too  fatally  ap- 
peared, that  the  Poles  were  too  young  and  undifeiplined 
to  contend  with  an  inferior  force  againft  experienced 
troops  and  able  generals.  By  a mafterly  mancrnvre, 
the  Ruffians  contrived  to  furround  their  antagouilU, 
at  a moment  when  the  Polilh  general  fuppofed  that  he 
had  obliged  the  enemy  to  retreat;  and  though  the  field 
was  contdlrd  with  the  utmoft  valour  by  the  troops  of 
the  republic,  they  were  at  length  compelled  to  give 
way,  and  to  retire  towards  Nicfwief/.. 

On  the  14th  another  engagement  took  place  near 
I.ubar,  on  the  banks  of  the  river  Sluez,  between  a de- 
tachment of  the  Ruffian  grand  army  and  a party  of 
Polifli  cavalry,  difpatched  by  Prince  Jofcph  Poniatow- 
Iki,  to  intercept  the  enemy.  The  patriotic  bravery  of 
the  Poles  was  victorious  in  this  conteft  ; but  upon  re- 
coonoitering  the  force  of  the  enemy,  the  prince  found 
himfelf  incapable  of  making  a fuccefsful  Hand  again  it 
fuch  fuperior  numbers.  He  therefore  gave  orders  t» 
jtrike  the  camp  at  Lubar,  and  commenced  a precipi- 
tate retreat.  During  their  march,  the  Polifli  rear  was 
handled  by  a body  of  4000  Ruffians,  till  arriving  at 
Borulkowce,  the  wooden  bridge  unfortunately  gave 
way,  under  the  weight  of  the  cavalry.  The  enemy, 
in  the  mean  time,  brought  their  artillery  to  play  upon 
the  rear  of  the  fugitives,  who  loft  upwards  of  250 
men.  The  Polifli  army  next  dire&ed  its  courfe  toward 
Ziclime,  where  meeting,  on  the  17th,  with  a reinforce- 
ment from  Zaflow,  ir  nalted  to  give  battle  to  the  ene- 
my. The  Ruffians  were  upwards  of  17,000  ftrong, 
with  24  pieces  of  cannon,  and  the  force  of  the  repub- 
. lie  much  inferior.  After  a furious  conteft  from  feven 
in  the  morning  rill  five  in  the  afternoon,  the  Ruffians 
were  at  length  obliged  to  retreat,  and  leave  the  field 
of  battle  in  pofitflion  of  the  patriots.  The  Ruffians 
were  computed  to  have  loft  400^  men  in  this  engage- 
ment, and  the  Poles  about  1 ico. 

Not  with  (landing  thefe  exertions,  the  Poles  weir  ob- 
liged gradually  to  retire  before  their  numerous  and  dif* 
ciplined  enemies.  Niefwez,  Wilna,  Minik,  and  fcveral 
other  places  of  lefs  confcquence,  fell  into  their  hands 
one  after  another.  On  a truce  being  propofed  to  the 
Ruffian  general  Kochowflri,  the  propofal  was  haughtily 
rcjc&ed ; while  the  defection  of  vice  brigadier  Rud- 
nicki  and  fotne  others,  who  prcJerred  diftumour  to  per- 
sonal danger,  proclaimed  a tottering  caufe.  The  pro- 
grefs  of  the  armies  of  Catharine  was  marked  with  de- 
vaftation  and  cruelty,  while,  fuch  was  the  averfion  of 
the  people  both  to  the  caufe  and  the  manner  of  con- 
ducting it,  that,  as  they  approached,  the  country  all 
around  became  a wildemcfs,  and  fcaicely  a human  be- 
ing was  to  be  feet). 

In  the  mean  time,  a feriet  of  little  defeats,  to  which 
the  inexperience  of  the  commanders,  and  the  intempe- 
rate valour  of  new  raifed  troops,  appear  to  have  greatly 
contributed,  ierved  at  once  to  ddlrcfs  and  to  difpirit 


thefe  defenders  of  their  country.  Prince  Poniatovvffii  P*>l*i»d. 
continued  to  rrtreat,  and  on  the  17th  of  July,  his  rear  aJ 

being  attacked  by  a very  fuperior  force,  it  foffered  a 
coniidcrable  lofs,  though  the  flrill  and  courage  of  Ge- 
neral Kofetulko  enabled  him  to  make  a mull  rcfpec-  % 
table  defence.  On  the  18th,  a general  engagement 
took  place  between  the  two  armies.  The  Ruffian  line 
extended  oppofitc  Dubicnka,  along  the  river  Bog,  as 
far  as  Opalin.  The  principal  column,  confillmg  of 
14,000  men,  was  chiefly  directed  againft  the  divifian 
of  General  Kofciuiko,  which  con  lifted  of  yooo  men 
only.  After  a moll  vigorous  refinance,  in  which  the 
Ruffians  loft  upwaids  of  4300  men,  and  the  troops  of 
the  republic  only  fotne  hundreds,  the  latter  was  com- 
pelled to  give  way  before  the  fuperior  numbers  of  the 
enemy,  and  to  rcrirc  further  into  the  country.  if  a 

This  unequal  contcil  was  at  laft  prematurely  tcrmi-The  lung 
nated.  The  king,  whole  benevolent  intentions  were, 
perhaps,  overpowered  by  his  mental  imbecility,  and  UJ 
whole  age  and  infirmities,  probably,  rendered  him  un- 
equal to  the  difficulties  and  dangers  which  muft  attend 
a pro  trailed  war,,  mile  ad  of  putting  himfelf,  according 
to  his  full  rclolve,  at  the  head  of  his  army,  determined, 
at  once,.  to  furrender  at  diferetion.  On  the  23d  of 
July,  he  fuminuned  a council  of  all  the  deputies  at 
that  moment  in  Warfaw.  He  laid  before  them  the  laft 
difpatchrs  from  the  einprefs,  which  infilled  upon  total 
and  unrclerved  fubmilfion.  He  pointed  out  the  dan- 
ger of  a difmemberment  of  the  republic,  fliould  they 
delay  to  throw  thcmfelves  upon  the  clemency  of  the 
emprefs,  and  to  intreat  her  protection.  He  mention- 
ed the  fatal  union  of  Auftria  and  Pruffia  with  Ruflia; 
and  tlic  difgracctul  fupinenefs  manifeited  by  every  oilier 
court  in  Europe. 

Four  citizens,  tint  intrepid  and  patriotic  Malachow- 
flri,  the  princes  Sapicha,  Radzvil,  and  Soltan,  vehement- 
ly protcltcd  againft  thefe  dailardly  proceedings;  and  the 
following  evening  a company  of  gentlemen  from  the 
ddferent  provinces  aflcmhlcd  for  the  fame  purpofe. 

The  aiTembly  waited  immediately  on  thefe  four  dittin* 
guithed  patriots,  and  returned  them  their  acknowledge- 
ments foe  the  ipirit  and  fismnefii  W'ith  which  they  had 
refilled  the  ulurparions  of  defpotifm.  The  fubmilfion 
of  the  king  to  the  defigns  of  Ruflia  was  no  foorn-r 
made  known,  than  Poland  was  bereft  of  all  her  belt 
and  moll  refpeClable  citizens.  Malachowlki  as  mar- 
Ihai  of  the  diet,  and  Prince  Sapicha  grand  marlhal  of 
Lithuania,  entered  ftrong  proteftson  the  journals  of  the 
diet  againft  thefe  hollilc  proceedings,  and  declared  fo- 
lemnly  that  the  diet  legally  aflemblcd  in  1788  was  not 
difiolved.  f 

On  the  fccond  of  Auguft  a confederation  was  form- Co*  fedcra*. 
ed  at  Warfaw,  of  which  the  grand  apoftate,  Potocki,!*n  »t 
was  elicit  n Mart  hall.  The  acts  of  this  confederation’^*' ?' 
were  evidently  the  dcfpotic  dictates  of  Ruflia,  and  wcre^JJ*  t 
calculated  only  to  reftore  the  ancient  abufes,  and  to  Anns  the 
place  the  country  under  the  aggravated  oppreffion  of  afo •"n«r  co®“ 
foreign  yoke.  ftituiioc- 

It  is  remarkable,  that  at  the  very  moment  when  Po- 
land was  furreoderiug  its  liberties  to  its  dcfpotic  inva- 
ders, the  generous  fympathy  of  Great  Britain  was  evin- 
ced by  a liberal  fubfeription,  fupported  by  all  the  mo  ft 
refpe  .-table  characters  in  the  nation,  of  every  party  and 
of  ever)'  fedt,  for  the  purpofc  of  affilling  the  king  and 
the  republic  to  asaiawui  their  independence.  '1  hough 
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i’uUnd.  the  benevolent  dcfign  wm  fruftraled,  the  Taft  remains 
- * " 011  record  as  a noble  teftimony  of  the  fpirit  of  Britons 
in  the  caufc  of  freedom,  of  the  indignation  which  tills 
every  Britifh  heart  at  the  commiffiou  of  injufticc,  and 
of  the  liberality  with  which  they  arc  difpofed  to  affift 
thofe  who  fuffer  from  the  opprefiion  of  tyrants. 

Not  fat  lifted  with  rrftormg  the  old  wretched  coolli- 
tution,  the  etnprrfs  of  Ruffia  fcirxd  upon  part  of  the 


fent.  The  other  proriuf^p  of  Poland  are  moft  forts  of  P h*  & 

(rccious  ftones,  ochre  of  ail  kinds,  fine  rock-cry  ftal ; » "* 

M..e r_i. ...  i.  . . .1 
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The  em- 
pref*  feu 
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t nf  the  territory  which,  at  the  lail  partition,  flic  and  her  coad- 


Mufeovy  glafs,  talc,  slum,  faltjietre,  amber,  pttcoal, 
quickiilver,  fpar,  fal-gem,  lapis  calamintrit,  and  vitriol. 
In  Lefler  Poland  arc  iak-mrocs,  which  arc  the  chief 
riches  of  the  country,  and  bring  moil  money’  into  the 
exchequer.  In  the  woods,  which  confift  moftly  of  oak, 
beech,  pine,  and  fir-trees,  bclidca  the  more  common 
wild  beads,  arc  elks,  wild  afles,  wild  oxen  or  nri,  lynxr% 


part  Ilf  the  WII'WIJ  SI  UK  toil  pm  UUUIIJ  I'M.  v ai.UM,  MUIO,  nuu  UAV.U  Ul  I,  llkl 

a’yiifh  ter-  jutors  had  left  to  the  republic  ; and  her  ambaflador  cn-  wild  horfes,  wild  (heep  with  one  bom,  bifons,  hy.Toas, 

. • ♦ .v  m i .r i «* :u . . i l . . <r_ i r_  .l.  i c 


Wing  into  the  diet  with  a crowd  of  armed  ruffian*,  com-  wild  goats,  and  buffaloes.  In  the  meadow*  and  fenny 
m lied- the  king  and  that  affembly  to  grant  the  form  of  ground  is  gathered  a kind  of  manna  ; and  the  kermes- 


legality  to  her  nfurpations.  The  nation,  however,  did 
not  fubmit.  General  Kofcittiko  kept  together  a few 
retainers,  whom  he  war  foon  enabled  to  augment  to  the 
number  of  an  army ; and  feizmg  on  the  perfon  of  the 
• king,  he  has  ever  fince  waged  againft  Ruffia  a war,  of 
which,  it  muff  be  confeffed,  the  object  is  doubtful.  Hi* 
enemies  accufe  him  of  cherilhing  in  the  republic  the 
t jj  principles  of  the  French  Jacobins  ; and  fame  late  occur- 
TVpIrrable  fences  give  a countenance  to  the  acculation.  Yet  it  * 


berries  produced  in  this  country  are  uled  both  in  dying 
and  medicine. 


The  inhabitants  confiff  of  nobles,  citizens,  and  pea-  Different 
Cants.  The  firft  poffefs  great  privileges,  which  thev 
joy  partly  by  the  indulgence  of  their  kings,  and  panty  'uhak'Unu, 
by  and  ait  cuAom  and  prcfcription.  Some  of  theta 
have  the  title  of  prime?  ^ (ovnft  or  baron  ; but  no  fupe- 
riority  or  pre-eminence  on  that  account  over  the  reft, 
which  is  only  to  be  obtained  by  fume  .public  poft  or 


fl*tc  nf  the  protefted  at  firft  that  his  aim  reached  no  far-  dignity.  'I  hey  have  the  power  of  life  and  death  over 


country, 


ther  than  to  rcftorc  the  couftitution  of  1791  ; and  if 
public  report  may  be  credited,  an  infarre&on  has  lately 
taken  place  in  Great  Poland,  or  Sooth  Pruflia,  in  ffi- 
• vour  of  that  con  dilution.  ft  other  Poles  have  been  dri- 
ven to  democracy,  they  have  only,  with  the  common 


their  vnflals ; pay  no  taxes ; arc  fubjeft  to  none  but 
the  king ; have  a right  to  all  mines  and  fall-works  on 
their  cilates  ; to  all  offices  and  employments,  aril,  mi- 
litary, and  tedrfiaftic  s cannot  be  cited  or  tried  out 
of  the  kingdom  ; may  choofie  whom  they  will  for  their 


wcaknrfs  of  human  nature,  run  from  one  extreme  to  king,  and  by  him  under  what  restraint*  they  pleafe  by 
nny  of  their  inv.v-  the  P&tta  Convcnta  ; and  none  but  they  and  the  burgh- 


•nother  ; and  in  flying  from  the  tyranny 
tiers,  have  fallen  into  the  horrors  of  anarchy.  That 
Kofciuflto  will  fucceed  againft  the  powerful  em- 
pire of  Ruffia,  there  is  not  the  fmallcft  probability ; 
and  if  there  were,  the  court  of  Berlin,  to  complete 
its  character,  has  withdrawn  from  the  moil  honourable 
alliance  in  w hich  it  was  ever  engaged,  and  feems  to 
have  employed  the  fubtidy  which  it  received  from  Great 
Britain  for  tlic  maintenance  of  that  alliance,  to  co-ope- 


ers  of  fotne  particular  towns  can  ptuchafe  lands.  In 
fbort,  they  are  aimoti  entirely  independent,  enjoying 
many  other  privileges  and  prerogatives  befides  thofe  wc 
have  Iprcificd  ; but  if  thary  engage  iu  trade,  they  forfeit 
their  nobility.  _ 

The  Polilh  tongue  is  a dialcft  of  the  Sclavonic  : (fee  Lang oajw 
Philology,  n°  222.).  It  is  neither  copious  nor  hanyo- 
niout.  Many  of  the  words,  as  they  are  written,  have  not  a 


rate  with  the  emprefs  ia  annihilating  the  kingdom  and  dingle  vowel  in  them  ; but  the  High  Dutch  and  Latin 
republic  of  Poland.  What  will  be  the  ultimate  fate  of  are  under ftuod  and  fpoken  pretty  commonly,  though 
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Air,  eli- 
m»te.  Ac. 
of  Poked 


that  unhappy  country,  and  its  amiable  fovereign,  k is 
imnoffibk:  to  fay  j but  appearances  at  prefent  indicate  a 
divilion  of  the  whole  territory  among  the  three  hoftile 
powers  who  formerly  robbed  it  of  fomc  of  its  moll  va- 
luable provinces ; and  when  that  divifion  is  made,  the 
virtuous  Staniflaus  majr  be  removed  to  a better  world 
by  the  dagger,  by  the  bowl,  by  the  gripe  of  a giant,  or 
by  a red-hot  fpit ! 

'flic  air  of  this  kingdom  is  cokl  in  the  north,  but 
temperate  in  the  other  ports  both  in  fummer  and  win- 
ter, and  the  **eather  in  both  more  fettled  than  in  many 
other  countries.  The  face  of  the  country  is  for  the 
moll  part  level,  and  the  lulls  are  but  few.  The  Cra- 
pat  k or  Carpathian  mountains  leparate  it  from  Hungary 
on  the  fonth.  The  foil  is  very  fruitful  both  in  com  and 


noorrcdly.  1 be  language  in  Lithuania  differ*  much 
from  that  of  the  other  provinces.  True  learning,  and 
the  itudy  of  the  am  and  Horaces,  have  been  Utile  at- 
tended to  in  Poland,  till  of  late  they  began  to  be  re- 
garded with  a more  favourable  eye,  and  to  be  not  only 
patronised,  but  cultivated  by  feveraf  of  the  nobles  and 
others,  both  laymen  and  ccdefiaffics,  r ^ 

I here  arc  two  archbifhops  in  the  kingdom,  -via.  \rchbi- 
thofe  of  Gncftn  and  Laopol,  and  about  a dozen  bi-fh^o, 
Ihops.  i lie  archbithop  of  Gncfna  is  always  a card*-**" 
nal,  and  primate  of  tlic  kingdom.  The  prevailing  reli- 
gion is  Ropery,  but  there  arc  great  numbers  of  Luthe- 
rans, Calviuiffs,  and  Greeks,  who  are  called  Dif/Uentt, 
and  by  the  laws  of  the  kingdom  were  inti  tied  to  tole- 
ration 4 but  were  much  opprefied  tilt  very  lately.  The 


pailyragc,  hemp  and  flax.  Such  is  the  luxuriance  of  Jews  are  indulged  with  great  privilege*,  and  are  very 
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the  paffurcs  in  Podolia,  that  it  is  faid  one  can  hardly 
fee  the.  cattle  that  are  gracing  is  tlic  meadows.  Vaff 
, quantities  of  com  are  yearly  fent  dowu  the  Viftula  to 
Bantric,  from  all  parts  of  Poland,  and  bought  up  chief- 
ly by  the  Dutch.  The  exilero  part  of  the  country 
is  full  of  wo  xls,  forefts,  lakes,  curthes,  and  rivers ; 
of  the  lafl  of  wliich,  the  moft  confidcrabk  in  Poland 
art,  the  Viftula,  Nicpcr,  Nicffcr,  Dona,  Bog,  Warta, 
and  MemcL  The  metals  found  in  this  country  arc 
ir-jn  and  lead,  with  fomc  tin,  gold,  and  iilver  ; but 
there  are  pu  muics  of  the  two  fall  wrought  at  pre- 


numerous  in  Pobnd  ; and  in  Lithuania,  k is  faid  there 
are  a multitude  of  Mahometan  Tartars.  We  may  judge 
of  the  numbers  of  Jews  in  this  country  by  the  produce 
of  their  annual  poll-tax,  which  amount*  to  near  57,000 
rixdoiiars.  Jto 

There  are  few  or  no  manufactures  iu  the  kipg-M*o*i*c* 
dom,  if  wt  except  fomc  linen  and  woolleu  clothes tarCfc- 
and  hardwares;  and  the  whole  trade  is  confined  to 
the  city  of  Dantzic,  and  other  towns  on  the  Vistula 
or  Baltic* 

Before  the  prefent  troubles  the  king’s  revenue  wirckik 
S all 
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aJJ  clear  to  liimfelf ; for  he  paid  no  troop*,  not  even  bis  to  Magdalen  college  in  Oxford,  where,  by  the  tnffruc- 
own  guards  j but  all  the  feffees,  as  well  as  the  officers  lions  of  the  celebrated  Lineacre  and  Latimer,  he  made 
„ of  date,  were  paid  by  the  republic.  The  public  revc-  confidcrablc  prog  ref*  in  learning.  In  1515  he  took  the 
rues  arofe  chiefly  from  the  crown-lands,  the  falt-mines  degree  of  bachelor  of  arts,  and  was  admitted  to  deacon’s 
in  the  palatinate  of  Cracow,  from  the  rents  of  MarictJ-  orders  forne  time  after  : in  1517,  be  was  made  preben- 
burg,  Dirilwui,  and  Rcgcnhus,  from  the  government  of  dary  of  Salifburv,  and  in  1^19  dean  of  Wimborne  and 
Cracow,  and  diflrid  of  Nicpulomir/,  and  from  ancient  dean  of  Exeter.  We  are  not  furprtfed  at  this  young 
tolls  and  cuiloms,  particularly  thofc  of  Elbing  and  Dant-  nobleman’s  early  preferments,  when  we  confider  him  as 
zic.  From  what  fourccs  thofc  revenues  now  arife,  it  is  the  kinfman  of  Henry  VIII.  and  that  he  was  bred  to 
difficult  to  fay  ; but  Pruffia  has  got  pofftllion  of  the  the  church  by  the  king’s  fpecial  command, 
muff  lucrative  cuiloms.  Being  now  about  the  age  of  19,  he  was  fent,  ae- 

The  order  of  the  White  Eagle  was  inflituted  by  An-  cording  to  the  fnffiion  of  the  times,  to  frniih  his  fludlci 
guftus  II.  in  the  year  1 705.  Its  enfign  is  a crofs  of  at  Padua  in  Italy,  where  lie  rcfidcd  force  time  in  great 
gold  enamelled  with  red,  and  appendant  to  a blue  rib-  fplcndor,  having  a handlomc  penfion  from  the  king, 
bon.  'Hie  motto.  Pro fiAe*  rrjy,  a lege.  He  returned  to  England  in  1525,  where  he  was  moil 

The  (landing  forces  of  Poland  arc  divided  into  the  gracioufly  received  at  court,  and  univcrfally  admired 
crown-army,  and  that  of  Lithuania,  confiding  of  horfe  for  his  talents  and  addrefs  ; but  preferring  lludy  and 
and  fool,  and  amounting  to  between  20,000  and  fcqucftration  to  the  plea fi ires  of  a court,  he  retired  to 
30,000  men.  Thrfc  troops  are  motllv  cantoned  on  the  the  Cart  Indian  convent  at  Shene,  where  he  had  conri- 
crown -lands,  and  in  Poland  arc  paid  by  a capitation  nued  about  two  years,  when  the  pious  king  began  to 
or  poll-tax  ; but  in  Lithuania  other  taxes  arc  levied  divulge  his  fcruplcs  of  conference  concerning  his  mar- 
for  this  purpofe.  Moll  of  the  foot  are  Germans.  On  riage  with  Catharine  of  Spain.  Pole  forrfaw  that  this 
any  hidden  and  imminent  danger,  the  whole  body  of  affair  would  ncccffarily  involve  him  in  difficulties;  he 
the  nobility,  with  their  vaflals,  arc  obliged  to  appear  therefore  determined  to  quit  the  kingdom,  and  accord- 
in  the  field  on  horfeback;  and  the  cities  and  towns  fur-  ingly  obtained  leave  tu  vitit  Paris.  Having  thus  avoid- 
nifh  a certain  number  of  foot-foldiers,  with  carriages,  cd  the  ftorm  for  the  prefent,  he  returned  once  more  to 
and  military  ftorvs  ; but  for  vvant  of  proper  arms,  pro-  his  convent  at  Shcnc ; but  his  tranquillity  was  again 
vtfions,  fubordination,  and  difeipliue,  and  by  being  at  interrupted  by  the  king’s  refolution  to  (hake  off  the 
liberty  after  a few  weeks  to  return  home,  this  body  has  pope’s  fupremacy,  of  which  Pole’s  approbation  im 
proved  but  of  little  advantage  to  the  republic.  Dant-  thought  indifpenfably  ncccffary.  How  he  managed  in 
xic  is  the  only  place  in  the  Polifh  dominions  that  de-  this  affair,  is  not  very  clear.  However,  he  obtained 
femes  the  name  of  a fortrefs,  and  it  is  now  in  the  pof-  leave  to  revifit  Italy,  and  his  penfion  was  continued  for 
fcffion  of  Piuffia.  Foreign  auxiliaries  are  not  to  be  fome  time. 


brought  into  the  kingdom,  nor  the  national  troops  to 
march  out  of  it,  without  the  confcnt  of  the  Hate*. 


The  king,  having  m>w  divorced  Queen  Catharine, 
married  Anne  Bolcyn,  and  being  rcfolvcd  to  throw  off 


Such  was  the  military  eflablifhment  of  Poland  be-  the  papal  yoke,  ordered  Dr  Richard  Sampfon  to  write 
fore  tiic  partition  treaty.  What  it  has  been  fmcc,  and  a book  in  juftification  of  his  proceedings,  which  he  font 


, we  cannot  pofilively  fay. 


to  Pole  for  his  opinion.  To  this  Pole,  fecure  in  the 


'Hie  Poles  arc  pcrfonable  men,  and  have  good  com-  pope’s  protection,  wrote  a fcurriloas  anfwer,  entitled 
plexions.  They  are  cflecmcd  a brave,  honefl  people,  Pro  Unrtettt  Ecc 1 eft  a flu  and  fent  it  to  the  king  ; wlm 

_ J.t  _ ...  trn-  J! ..  _ -ST 1. L _ .1  . « -.1  . 


vilhout  difTimul.it  ion,  and  exceedingly  hofpitablc.  They 


fo  offended  with  the  contents,  that  he  withdrew 


clothe  themfclvcs  in  furs  in  winter,  and  over  all  they  his  penfion,  flopped  him  trf  all  his  preferments,  and 


throw  a fhort  cloak.  INo  people  keep  grander  equi-  procured  an  act  ot  attainder  to  be  palled  againit  him. 
pages  than  the  gentry.  They  look  upon  themftlvc*  as  in  the  mean  lime,  Pole  was  created  a cardinal,  and  fent 
fo  many  fovereign  princes;  and  haw  their  guards,  bands  nuncio  to  different  parts  of  Europe.  King  Henry  made 
of  muhe,  and  keep  open  houfes : hut  the  lower  fort  of  fevcral  attempt*  to  have  him  feeured  and  brought  to 
people  are  poor  abjeft  wretches,  in  the  lowed  Hate  of  England,  hut  without  effect.  At  length  the  pope  fix- 


No  people  keep  grander  equi- 


prveured  an  aft  of  attainder  to  be  palled  againll  him. 
in  the  mean  time,  Pole  was  created  a cardinal,  and  fent 


fo  many  fovereign  princes;  and  haw  their  guards,  bands  nuncio  to  different  parts  of  Europe.  King  Henry  made 
of  muhe,  and  keep  open  houfes : hut  the  lower  fort  of  fevcral  attempt*  to  have  him  feeured  and  brought  to 


people  are  poor  abjeft  wretches,  in  the  lowed  llate  of  England,  but  wtthout  effect.  At  length  the  pope  fix- 
flavery.  The  excrcifes  of  the  gentry  are  hunting,  ri-  ed  him  as  legate  at  Viterbo,  where  he  continued  till 
ding,  dancing,  vaulting,  &c.  They  refidc  moffly  up-  the  year  1343,  when  he  was  appointed  legate  at  the 
on  their  eHates  in  the  country  ; and  maintain  them-  council  of  Trent,  and  wa*  afterwards  employed  by  the 
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fcKes  and  families  by  agriculture,  breeding  of  bees,  pope  as  his  chief  counfcllor. 

and  grazing.  rope  Paul  HI.  dying  in  1549,  Pole  was  twice  cleft- 

POLA  R,  in  general,  fomething  relating  to  the  poles  ed  his  fwcceflbr,  and,  we  arc  told,  twice  refufed  the  pa- 
of  die  win  Id,  or  poles  of  the  artificial  globes.  pa)  dignity:  firff,  bccaufe  the  deftion  was  made  in  too 

PoL.ik  Iirgiont,  thofe  parts  of  the  world  which  lie  great  hafte  ; and  the  fccond  time,  becaufe  it  was  dontf 
near  the  north  and  fouth  poles.  See  the  article  Pole.  in  the  night.  This  delicacy  in  a cardinal  is  truly  won- 
' POLARITY,  the  quality  of  a tiling  confidcrcd  as  dcrfiil : but  the  intrigues  of  the  French  party  feem  to 
having  poles,  or  a tendency  to  turn  itfelf  into  one  have  been  the  real  caufe  of  his  mifearriage;  they  Harted 
certain  poHure  j but  chiefly  tiled  in  fpeaking  of  the  many  objections  to  Pole,  and  by  that  mean*  gained  time 
magnet.  to  procure  a majority  againil  him.  Cardinal  Maria  de 

POLE  (Reginald),  cardinal,  and  archbifhop  of  Can-  Monte  obtained  die  triple  crown;  and  Pole,  having  kif- 
terbury,  a younger  fpn  of  Sir  Rich.  Pole,  Lord  Mon-  fed  his  flipper,  retired  to  the  convent  of  Maga/unc 
tague,  wa*  born  at  Stoverlon  taflle,  in  Staffordshire,  in  near  Verona,  where  he  continued  till  the  death  of  Edr- 
1 he  year  150c.  At  (even  years  of  a«jc  he  was  fent  to  a ward  VI.  in  the  year  1 553.  On  the  acccffiun  of  queen 
Cartnuiian  monaffery  at  Shcnc,  near  Richmond  in  Surry;  Mary,  Pole  was  lent  legate  to  England,  where  he  was 
aad  thence,  when  he  wa*  about  12  years  old,  removed  received  by  her  majcAy  with  great  veneration,  and  con- 
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r-  da&ed  to  the  archbifhop’s  palace  at  Lambeth,  poor  Cimmerians  lived  in  darknefs,  becaufc  they  weir  placed  Pole, 

Cranmer  being  at  that  time  prifoncr  in  the  Tower.  He  near  the  north.  But  all  thil  is  mere  prejudice;  for  there  T ml 

immediately  appeared  in  the  Houfe  of  Lords,  where  he  arc  no  places  in  the  world  that  enjoy  light  longer  than 

made  a long  ipeech;  which  being  reported  to  the  com-  the  arClic  and  antarctic  poles;  and  this  is  accounted  t 

morts  by  their  fpeaker,  both  thefe  ubfcquious  lioufes  for  by  confidering  the  nature  of  twilight.  Tn  the  tor- And  why. 
. concurred  in  an  humble  fupplication  to  be  reconciled  to  rid  zone,  and  under  the  line,  night  immediately  follow* 

the  fee  of  Rome.  They  prefenttd  it  on  their  knees  to  the  fitting  of  the  fun,  without  any  fcnfihle  twilight ; 

her  majefty,  who  interceded  with  the  cardinal,  and  lie  whereas  the  twilight  begins  and  continues  incrcafing  in 

* p/acioully  condefcendcd  to  give  them  abfolution.  This  proportion  as  places  arc  dillant  from  the  equator  or  ap. 

».  .1  _ _ i To  jjjjj  jong  twilight  we  nuiH  add 


buJinefs  being  over,  the  legate  made  his  public  entry  in-  p roach  the  poh 


to  Loridoo,  and  in  mediately  fet  about  the  extirpation  the  aurora  f-o'eafit,  which  appear*  in  the  northern  re- 
ef hcrtly.  The  day  after  the  execution  of  Cranmer,  gi'ons,  Greenland,  See.  in  dear  nights,  at  the  beginning 


See  G alien di  in  the  Ttfe  of  Ptyrtfe , book  iii.  and 


which  he  is  faid,  though  we  believe  falftly,  to  have  ad-  of  the  new  moon,  calling  a light  equal  to  that  of  full 
vilctl,  he  was  conlccratcd  archbiihop  of  Canterbury.  I r.  moon.  See  Gnflendi  in  the  Ttfe  of  Ptyrtfe , hook  iii.  and 
the  fame  \ car,  i 556,  he  was  elected  chancellor  of  the  La  Pererc  m his  Account  of  Greenland.  Tliere  is  ai lb 
univerdiy  of  Oxford,  and  foon  after  of  Cambridge  ; long  moonlight  at  the  poles  during  winter.  See  As- 
both  which  lie  viiited,  by  his  commiiuoucj s.  He  died  trokomv,  n°373«  But  though  there  is  really  more 


the  fame  \ car,  1 556,  he  was  elected  chancellor  of  the  La  Pererc  in  his  Account  of  Greenland.  Tliere  is  alfo 
univerdiy  of  Oxford,  and  (bon  after  of  Cambridge  ; long  moonlight  at  the  poles  during  winter.  See  As- 


of  a double  quartan  ague  in  the  year  it  58,  about  16 
hours  after  the  death  of  the  queen  ; and  was  buried  in 
the  cathedral  of  Canterbury. 


light  in  the  polar  regions  than  die  where,  yet  owing  to 
the  obliquity  with  which  the  rays  of  the  fun  fall  upon 
them,  and  the  great  length  of  winter  night,  the  cold  is 


As  to  his  character,  the  Romiflt  writers  aferibe  to  fo  intenfe,  that  thofe  parts  of  the  globe  which  lie  near 
him  ever)'  virtue  under  heaven  : even  Billiop  Burnet  is  the  poles  have  never  been  fully  explored,  though  the  at- 
rxtremely  lavilh  in  his  praife,  and  attributes  %the  cruel-  tempt  has  been  repeatedly  made  by  the  moll  celebrated 
ties  of  Mary’s  seign  to  the  advice  of  Gardiner.  In  this  navigators.  Indeed  their  attempts  have  chiefly  been 
Mr  Hume  agrees  with  the  hilhop,  and  reprefcnts  Pole  confined  to  the  northern  regions ; for  with  regard  to 
as  the  advocate  of  toleration.  By  every  impartial  ac-  the  foutb  pole,  there  is  not  the  fame  incitement  to  at- 
count,  he  feems  to  have  been  a man  of  mild  manners  and  tempt  it.  The  great  objeft  for  which  navigators  have 
#of  real  worth,  though  undoubtedly  a zealous  member  of  ventured  themfclvcs  In  thefe  frozen  fcas,  was  to  find  out 
the  church  of  Rome.— He  wrote,  Pro  unit  ate  eccltjiajli-  a more  quick  and  more  ready  paflagt  to  the  Eaft  In- 
re,  De  tjufdtm  poteflate,  A treat  iff  on  Juftification,  and  dies*  ; and  this  hath  been  attempted  three  fcveral  ways:  * See 
various  other  tracts.  one  by  courting  along  the  northern  parts  of  Europe  and 

Mr  Philips  publifhed  a very  well  w ritten,  though  a Afia,  called  the  nortb-ea/l  pnjfa^e ; another,  by  failing 
very  partial  account,  of  Pole’s  life,  to  w'hich  Gloccfter  round  the  northern  part  of  the  American  continent, 
Ridley  replied.  This  lail  work,  which  is  entitled  a called  the  north-wef  paffage ; and  the  third,  by  fading 
Review  of  Mr  Phi  tips ' 1 Life  of  Reginald  Pole , was  pub-  directly  over  the  pole  itfelf. 

liihcd  in  1766.  It  is  a complete  confutation  of  the  for-  We  have  already  given  a fhort  account  of  fcveral  un- 
mcr,  and  is  a very  learned  and  temperate  vindication  of  fucccfsful  attempts  which  have  been  made  from  Eng- 


the  doctrines  of  the  Reformation. 


land  to  difeover  the  firft  two  of  thefe.  See  North - 


Pol k,  in  aftronomy,  that  point  in  the  heavens  round  HreJ!  Paffagr,  and  North- EnJ}  Paffage.  But  before  we 

which  the  whole  fphcrc  feems  to  turn.  It  is  alfo  ufed  proceed  to  the  third,  we  (haft  make  a few  further  obfer- 

for  a point  direCtly  perpendicular  to  the  centre  of* any  rations  on  them,  and  mention  the  attempt*  of  fome 

circle’s  plane,  and  didant  from  it  by  the  length  of  a ra-  other  nations.  3 

dius.  During  the  lad  century,  various  navigators,  Dutch-  Attempts 

Pole,  in  geography,  one  of  the  points  on  which  the  men  particularly,  attempted  to  find  out  the  uorlb-eaB 

terraqueous  globe  turns;  each  of  them  being  go  de-  paffage , with  great  fortitude  and  pcrfcverance.  They  pj4-. 

gites  did  ant  from  the  cquatbr,  and,  in  confequencc  of  always  found  it  impoflible,  however,  to  furmount  the  fsge. 

their  fituation,  the  inclination  of  the  earth’s  axis,  and  obftachs  which  nature  had  thrown  in  the  way.  Sub- 

its  parallclifm  during  the  annual  motion  of  our  globe  fequent  attempt*  are  thought  by  many  to  have  demon- 
round the  fun,  having  only  one  day  and  one  night  ft, rated  the  impoflibility  of  ever  failing  oftwird  along 


throughout  the  year. 


the  northern  coaft  of  Afia  ; and  this  impoflibilitv  is  ac- 

..J  C 1 .l.  • r.  . 1,  • _ _ .1 


It  is  remarkable,  that  though  the  north  in  Hebrew',  counted  for  by  the  increafe  of  cold  in  proportion  to  the 
Greek,  Latin,  and  French,  derives  its  name  from  gloom,  extent  of  land.  See  America,  n°  q — 5.  This  is  in- 
* obfeurity,  and  darknefs,  the  poles  enjoy  more  light  than  deed  the  cafe  in  temperate  climates  ; but  much  more  fo 
Th- poles  _ny  p^t  0f  the  world.  The  ancients  believed  in  thofe  frozen  regions  where  the  influence  of  the  fun, 

htfu*1"*14  nor*h  to  ke  covered  with  thick  darknefs  ; Strabo  even  in  fummer,  is  but  fmall.  Hence,  as  the  continent 
* * tells  us,  that  Homer,  by  the  word  *«♦*•:»  which  properly  of  Afia  extends  a vaft  way  from  weft  tn  eaft,  and  has 

fignific*  obfurity  or  darknefs,  meant  the  north  ; and  thu*  befides  the  continent  of  Europe  joined  to  it  on  the  weft, 
Tibullus,  (peaking  of  the  north,  fays,  it  follows,  that  about  the  middle  part  of  that  traft  of 


Tibullus,  fpcakir.g  of  the  north,  fays,  it  follows,  that  about  the  middle  part  of  that  tra£t  of 

tn-  . j r . 1 r i land  the  cold  fhould  be  greater  than  anywhere  clfe,  4 

is  n^ei  afe  u ‘ Experience  has  determined  this  to  be  faft ; and  it  nour  *• 

*•’’  appears,  tliat  about  the  middle  part  of  the  northern  5™ 

The  Arabians  call  the  northern  ocean  the  dark  fea;  the  coall  of  Afia  the  ice  never  thaws;  neither  have  even 
I. at  ins  gave  the  name  of  Aquilo  to  the  north  w ind,  be-  the  hardy  Ruffians  and  Siberians  themfelve*  been  ablenr>rth 
caufc  cqutiut  fignifics  black  ,•  and  the  French  call  it  /a  to  overcome  the  difficulties  they  met  with  in  that  part 
b]fe,  from  b:s  “ black.”  According  to  the  ancient9,  the  of  their  voyage.  In  order  to  make  this  the  more  plain 
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PJ«.  anil  the  following  account*  more  intelligible,  we  fhsdl 
— v ■ obferve,  that  from  the  north-veftern  extremity  of  Eu- 

rope, called  the  A forth  Cope,  to  the  north-eaftern  extre- 
mity of  Afu,  called  the  Promontory  of  the  Tfikutjh* , is 
a fpace  including  about  16c  degrees  of  longitude,  via. 
£rom  to  JOO  caft  frora  Ycno  : the  port  of  Archan- 
j(g^  gel  lie*  in  about  57  degree*  call  longitude.  Nova  Zrm- 
bia  between  70  and  95  ; which  Utl  is  alfo  the  fituation 
of  the  month  of  the  great  river  Oby.  Still  farther  caft- 
ward  arc  the  mouth*  of  the  rivers  Jenifey  in  iqotf  { Pi- 
afida  in  105*;  Chatanga  in  114°;  Lena,  which  has 
many  mouth*,  between  134°  and  Indigirka  in 

161^;  and  the  Kovyma  in  1750.  The  coldcfl  place  in 
all  thi*  track,  therefore,  ought  to  be  that  Ixtwecn  the 
mouth*  of  the  Jcnifcy  and  the  Chatanga ; and  indeed 
here  the  imfurmounuble  difficulty  has  always  been,  as 
will  appear  from  the  following  accounts  of  the  voyage* 
made  by  the  Ruffians  with  a view  to  dttcovcr  the  north- 
t raft  paflage. 

In  1734,  lieutenant  Morrovicff  failed  from  Archangel 
towards  the  river  Oby,  but  could  fcarcc  advance  20  de- 
gree* of  longitude  during  that  feafon.  The  next  fum- 
mcr  he  pafled  through  tnc  lira  its  of  Weygatz  into  the 
fea  of  Kara  ; but  did  not  double  the  promontory'  wluch 
feparate*  the  fca  of  Kara  from  the  bay  or  mouth  of 
Oby.  In  1738,  the  lieutenant*  Malgyin  and  Shura- 
koff  doubled  that  promontory  with  great  difficulty,  and 
entered  the  bay  of  Oby.  Several  unfucccfsful  attempt* 
were  made  to  paf»  from  the  bay  of  Oby  to  the  Jcnifcy; 
which  was  at  tail  effedled,  in  1738,  by  two  veffcl*  com- 
manded by  lieutenant*  Offzin  and  Kofkclcff.  The  fame 
year  the  pilot  Feodor  Mcnin  failed  lift  wards  from  the 
Jcnifey  to  the  mouth  of  the  Piafida  : but  here  he  was 
flopped  by  the  ice  ; and  finding  it  impolfiblc  to  force  a 
6 paflage,  he  returned  to  the  Jcnifey. 

Of  Wort-  1°  July  1735,  lieutenant  Prontlhiftchcff  failed  down 
(biftchclf.  the  river  Lena,  in  order  to  pafs  by  fea  to  the  mouth  of 
the  Jenifey.  The  weflem  mouth*  of  the  Lena  were  fo 
chunked  up  with  ice,  that  he  wa*  obliged  to  paf*  thro* 
the  moll  cafterly  one  ; aud  wa*  prevented  by  con t rat y 
wind*  ftom  getting  out  till  the  13th  of  Au^uft.  Ha- 
ving iteered  north- well  along  the  i Hands  which  lie  fcat- 
tcred  before  the  mouth*  of  the  Lena,  he  found  himfelf 
in  lat.  70.  4. ; yet  even  here  he  law  piece*  of  ice  from 
24  to  <0  feet  in  height,  and  in  no  place  wa*  there  a 
free  channel  left  of  greater  breadth  than  100  or  aco 
yards.  Hi*  vcflel  being  much  damaged,  he  entered  the 
mouth  of  the  Olcnck,  a fmall  river  near  the  weilem 
mouth  of  the  Lena  ; and  here  lie  continued  till  the 
entiling  feafon,  when  he  got  out  in  the  beginning  of 
Auguft.  But  before  he  could  reach  the  mouth  of1  the 
Chatangu,  he  was  fo  entirely  furrounded  and  hemmed 
in  w ith  ice,  that  it  was  with  the  utmoft  difficulty  he 
could  get  loofe.  Obferving  then  a large  field  of  ice 
ftretching  into  the  fea,  he  wa*  obliged  to  fail  up  the 
Chatanga.  Getting  free  once  more,  lie  proceeded  north- 
ward, doubled  the  cape  called  Taunnra,  and  reached  the 
1>ay  of  that  name,  lying  in  about  115°  call  from  Ferro  ; 
from  thence  he  attempted  to  proceed  weft  word  along 
the  coaft.  Near  the  (here  were  fcveral  Imdi  island-., 
between  which  and  the  Ihore  the  ice  wa*  immoveable 
fixed.  He  then  dirc£tcd  hi*  courfc  toward*  the  fea,  in 
order  to  pads  round  the  chain  of  irtandt.  At  firll  he 
found  the  fea  more  free  to  the  north  of  thefc  ill  and*, 
but  obferved  much  ict  Iving  between  them.  At  tail  he 
Vot.  XV.  Part  I. 
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arrived  at  what  he  took  to  be  the  laft  of  the  i/lamls,  P®!«. 
lying  in  lat.  77.  as.  Between  this  ifland  and  the  Ihore,  — — ^ 
as  well  a*  on  the  other  fide  of  the  illand  which  lay  molt, 
to  the  north,  the  ice  was  firm  and  immoveable.  He 
attempted,  however,  to  fleer  (till  more  to  the  north  ; 
and  having  advanced  about  fix  miles,  he  wa*  prevented 
by  a thick  fog  from  proceeding : thi*  fog  being  dii- 
perfed,  he  faw  nothing  everywhere  hut  icc,  which  at 
laft  drove  him  call  ward,  and  with  much  danger  and  dif- 
ficulty he  got  to  the  mouth  of  the  Olcnck  on  the  29th 
of  Auguft.  j 

Another  attempt  to  pafs  by  fea  from  the  Lena  to  tltc  Of  CharH 
Jenifey  was  made  in  1739  by  Chariton  Lapticff,  but*;'" 
with  no  better  fuccefa  than  that  juft  mentioned.  Thii^ 
voyager  relates,  that  between  the  rivers  Piafula  and  Tat- 
mura,  a promontory  ftretches  into  the  fea,  which  he 
could  not  double,  the  fea  being  entirely  frozen  up  bn* 
fore  he  could  pafs  round.  g 

Bt tides  the  Ruiilans,  it  is  certain  that  fome  Englifh  m-  (.okI 
and  Dutch  vetTels  have  pafled  the  illand  of  Nova  Zcm-o^rn* 
bla  into  the  fca  of  Kara  : “ But  (fays  Mr  Coxe  in  his'*00** 
Account  of  the  Ruifian  voyages)  no  vcflel  of  any  na- 
tion has  ever  parted  round  that  cape  which  extend*  to 
the  north  of  the  Piafida,  and  i*  laid  down  m the  Ruffian 
chart*  in  about  78'  lat.  Wc  luve  already  feen  that  no 
Ruffian  vcflel  ha*  ever  got  from  the  Piafida  to  the  Cha- 
tanga, or  from  the  Chatanga  to  the  Piafida  ; and  yet 
fome  author*  have  pofitiecly  aflerted  that  thi*  promon- 
tory has  been  failed  round.  In  order  therefore  to  elude 
the  Ruffian  account*,  which  clearly  afiert  the  contrary, 
it  is  pretended  that  Gmelia  and  Muller  have  pur'pofely 
concealed  fome  parts  of  the  Ruffian  journals,  and  have 
impofed  on  flic  world  by  a mifreprefentation  of  facts. 

But  without  entering  into  any  diiputc  upon  this  head, 

I can  venture  to  affirm,  that  no  fufficieot  proof  has 
been  a*  yet  advanced  in  fupport  of  thi*  aflertion  ; and 
therefore,  until  fome  pofithc  information  fhali  be  pro- 
duced, we  cannot  deny  plain  fail*,  or  give  the  prefe- 
rence to  hcarfay  evidence  over  circumilantial  and  well 
attefted  account*.”  ^ 

The  other  part  of  this  north-call  patTage,  viz.  from  Of  the  na- 
the  Lena,  to  Kamfchatka,  though  fufficiently  difficnlt  v‘K»t|on 
and  dangerous,  is  yet  practicable  ; a*  having  been  once 
performed,  if  wc  may  bciie\e  the  accounts  of  the  Ruf-K1Raiat* 
fians.  According  to  funic  author*  indeed,  fays  Mr  Coxe,  ka. 
this  navigation  has  been  open  a century  and  an  half ; 
and  fo  trial  vclTcl*  at  different  times  have  parted  round 
tlie  nortlv-caftcrn  extremity  of  Alia.  But  if  wc  coofuh 
the  Ruflian  accounts,  we  (hall  find  that  frequent  expe- 
ditions have  been  unquestionably  made  from  the  Lena 
to  the  Kovyma,  but  that  the  voyage  from  the  Kovyma 
round  Tfchutlkoi  Nofs  into  the  Eailern  Ocean  has  been 
performed  but  once.  According  to  Mr  Muller,  thi* 
formidable  cape  was  doubled  in  the  year  1 648.  The 
material  incidents  of  this  remarkable  voyage  arc  as 
follow.  (9 

44  la  1648  feven  hatches,  or  vefltls,  failed  from  the  Voyage  of 
mouth  of  the  river  Kovyma,  in  order  to  penetrate  into 
the  Eaftern  Ocean.  Of  thefe,  four  were  never  more *4^ 
heard  of : the  remaining  three  were  commanded  by  Si-  * 
mon  Defhneff,  Geraiim  Ankudinoff,  and  Fedot  Alcx- 
eeff.  Defhneff  and  Ankudinoff  quarrelled  before  their 
departure  concerning  the  divifion  of  profit*  and  honour* 
to  be  acquired  by  their  voyage  ; which,  however,  was  • 

not  fo  calily  aecoroplilhcd  as  they  had  imagined.  Yet 
<i_q  Defhneff 
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Me*  DcfhndT to  his  memorials  makes  no  mention  of  obftnic- 

— v ’ tions  from  the  ice,  nor  probably  did  he  meet  with  any  ; 

for  he  takes  notice  that  the  fca  is  not  every  year  (b  free 
from  ice  as  it  was  at  that  time.  The  vefleJa  (ailed  from 
the  Kovym*  on  the  20th  of  June,  and  in  September 
they  reached  the  promontory  of  the^lTchutlki,  where 
AnkudinofPs  veflcl  was  wrecked,  and  the  crew  diilri- 
buted  among  the  other  two.  Soon  after  this  the  two 
tEfleb  loft  fight  of  each  other,  and  never  joined  again. 
Defhneff  was  driven  about  by  tempeftuous  winds  till 
Oftobcr,  when  he  was  (hipwrecked  confidcrably  to  the 
fouth  of  the  Anadyr.  Having  at  lail  reached  that  ri- 
ver,'he  formed  a feheme  of  returning  by  the  fame  way 
that  he  had  come  ; hut  never  made  the  attempt.  As 
for  Alexecff,  after  being  alfo  (hipwrccked,  he  had  died 
of  the"fcurvy,  together  with  Ankudinoff;  part  of  the 
crew  were  killed  by  the  (avages,  and  a few  cfcaped  to 
Kamfchatka,  where  they  fettled.’ * 

From  Captain*  Cook’s  voyage  towards  the  tiorth- 
daflcrn  parts  of  Afia,  it  appears,  that  it  is  poftible 
rfyamtikt,  ^ joub]c  (he  promontory  of  Tfchutlki  without  any 
great  difficulty  : and  it  now  appears,  that  the  conti- 
nents of  Afia  and  America  are  leparated  from  one  an- 
other but  by  a narrow  ftrait,  which  is  free  from  icc  ; 
but,  to  the  northwards,  that  experienced  navigator  was 
everywhere  (lopped  by  ice  in  the  month  of  Augull,  fo 
that  he  could  neither  trace  the  American  continent  far- 
ther than  to  the  latitude  of  70®,  nor  reach  the  mouth 
of  the  river  Kovyma  on  the  Afiatic  continent;  though 
it  is  probable  that  this  might  have  been  done  at  another 
time  when  the  fituation  of  the  ice  was  altered  cither  by 
ii  winds  or  currents. 

Ii  fur-  On  the  whole,  therefore,  it  appears  that  the  infur- 

xroun  able  mountable  obllaclc  in  the  north-call  pafTagc  lies  between 
' r*ver#  Piaftda  and  Chatanga;  andunlds  there  be  in 

north.esft  that  fpacc  a connexion  between  the  Afiatic  and  Amc- 
paffsge.  rican  continents,  there  is  not  in  any  other  part.  Ice, 
however,  is  as  effc&ual  an  obrtruClion  as  land  : and 
though  the  voyage  were  to  be  made  by  accident  for 
once,  it  never  could  be  cftccmcd  a pad  age  calculated 
for  the  pUrpofct  of  trade,  or  any  other  beneficial  pur- 
tl  pofe  whatever. 

Of  the  With  regard  to  the  north-weft  pafTagc,  the  fame  dif- 

nwrth  well  ficultics  occur  as  in  the  other.  Captain  Cook’s  voyage 
pJfSge.  |,as  now  affured  us,  that  if  there  is  any  ftrait  which  di- 
vides the  continent  of  America  into  two,  it  mud  lie  in 
a higher  latitude  than  70%  and  consequently  be  perpe- 
tually froxen  up.  If  a north- weft  padage  can  be  found 
then,  it  mull  be  by  failing  round  the  whole  American 
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continent,  inftcad  of  feeking  a pafTagc  through  it,  which 
fome  have  fuppofed  to  cxiil  in  the  bottom  of  Baffin’s 
Bay.  But  the  extent  of  the  American  continent  to . 
the  northward  is  yet  unknown  ; and  there  is  a poffibi- 
lity  of  it  5 being  joined  to  that  part  of  Alia  between  the 
Piaftda  and  Chatanga,  which  has  never  yet  been  circum- 
navigated* It  remains  therefore  to  confider,  whether 
there  is  any  poffibility  of  attaining  the  wifhed  for  paf- 
(age  by  failing  directly  north,  between  the  caftcrn  and 
weftem  continents. 

Of  the  practicability  of  this  method,  the  Honourable 
uroYarga-  Damcg  Barrington  is  very  confident,  as  appears  by  fc- 
f*v”urof  vcr^  which  he  published  in  the  years  1775  anc^ 
■ poffibilitr  1776,  in  confequence  of  the  unfuccefsful  attempts  made 
tl  reaching  by  Captain  Phipps,  now  Lord  Mulgravc.  See  Noun- 
me  pole.  £ajj  I'ajfagr,  p.  108.  coL  J.  top  uf  the  page.— fcn  thefe 
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tra£to  he  in  fiances  a great  number  of  navigaton  who 
have  reached  very  high  northern  latitudes ; nay,  fume 
who  have  been  at  the. pole  itfelf,  or  gone  beyond  it.— 
Thefe  inftances  arc,  I.  One  Captain  Thomas  Robcrtfon 
afFurcd  our  author,  that  he  had  been  in  latitude  824, 
that  the  fea  was  open,  and  he  was  certain  that  he  could 
have  reached  the  latitude  of  83°. — 2.  From  the  tefli- 
mony  of  Captain  Chcync,  who  gave  anfwers  to  certain 
queries  drawn  up  by  Mr  Dalrymple  concerning  the  po- 
lar Teas, it  appears  that  he  had  been  in  the  latitude  of 
82°.— 3.  One  Mr  Watt  informed  our  author,  that  whea 
lie  was  1 7 years  of  age,  at  that  time  making  hit  firit 
voyage  with  Captain  M'Calbun,  a bold  and  (kilful  na- 
vigator, who  commanded  a Scotch  wfiale-tilhing  (hip,  a* 
during  the  time  that  the  whales  are  fuppofed  to  copu- 
late uo  filhing  can  be  carried  on,  the  captain  refulved 
to  employ  that  interval  in  attempting  to  reach  the  north 
pole.  He  accordingly  proceeded  without  the  Wait  ob- 
ft ruction  to  83  when  the  fca  was  not  only  open  to 
the  northward,  but  they  had  feen  no  ice  for,thc  lait 
three  degrees ; but  while  he  dill  advanced,  the  mane 
complained  that  the  compafs  was  not  Heady,  and  the 
captain  was  obliged  with  reluctance  to  give  over  lh» 
attempt. — 4-  Dr  Campbell,  the  centinuator  of  Harris’s 
voyages,  informed  Mr  Barrington,  that  Dr  Dallie,  a na- 
tive of  Holland,  being  in  his  youth  alioard  a Dutch 
(hip  of  war  which  at  that  time  was  ufually  fent  to  fu. 
pei  intend  the  Greenland  fiftiery,  the  captain  determined, 
like  the  Scotchman  above-mentioned,  to  make  an  attempt 
to  reach  the  pole  during  the  interval  between  the  tin! 
and  fccond  fisheries.  He  penetrated,  according  to  the 
bell  of  Dr  Campbell’s  recollection,  as  far  as  88°;  when 
the  weather  was  warm,  the  fea  free  from  ice,  and  rolling 
like  the  bay  of  Bifcay.  Dallie  now  prefted  the  captain 
to  proceed : hut  he  anfwered,  that  lie  had  already  gone 
too  far,  and  (hould  be  blamed  in  Holland  for  neglecting 
Ills  Ration  ; upon  which  account  he  would  fufTcr  no 
journal  to  be  kept,  but  returned  as  foon  as  poffiblc  to 
Spilfbcrgcn. — 5.  In  the  year  1662-3,  Mr  Oldenburg, 
then  fecretary  of  the  Royal  Society,  was  ordered  to  rt- 
giilcr  a paper,  entitled  “ Several  inquiries  concerning 
Greenland,  anfwered  by  Mr  Gray,  who  had  vi  filed  thefe 
parts.”  The  19th  of  thefe  queries  is  the  following: 
How  near  hath  any  one  been  known  to  approach  the 
pole  ? — The  anfwer  is,  44  I once  tnct  upon  the  coaft  of 
Greenland  a Hollander  that  (wore  he  had  been  half  a 
degree  from  the  pole,  (bowing  me  his  journal,  which 
was  alfo  attcllcd  by  his  mate  ; where  they  had  feen  no 
icc  or  land,  but  all  water.” — 6.  In. Captain  Wood’s  ac- 
count of  a voyage  in  queft  of  the  north-call  pafTagc, 
we*  have  the  following  account  of  a Dutch  (hip  which 
reached  the  latitude  uf  89  . 44  Captain  Goulden,  who 

had  made  above  30  voyages  to  Greenland,  did  relate  to 
his  majcily,  that  being  at  Greenland  fome  20  years  be- 
fore, lie  was  in  company  with  two  Hollanders  to  the 
eaftward  uf  Edge’s  ifland  ; and  that  the  wliales  not  ap- 
pearing 011  the  (hore,  the  Hollanders  were  determined  to. 
go  farther  northward;  and  in  a fortnight’s  time  return- 
ed, and  gave  it  out  that  they  had  failed  into  the  lati- 
tude 8t>J,  and  that  they  did  uot  meet  with  any  icc,  but 
a free  and  open  fca,  and  that  there  run  a very  hollow 
grotvn  fca  like  that  of  the  Bay  of  Bifcay.  Mr  Gquld- 
en  being  not  fatisfied  with  the  bare  relation,  they  pro- 
duced him  four  journals  out  of  the  two  (hips,  which 
teftified  the  lame,  and  that  they  all  agreed  within  four 
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minutes."— -7.  In  the  Fhilofophical  Tranfartions  for 
1 67  r we  have  the  following  paffage  : “ For  it  is  well 
known  to  all  that  fail  northward,  that  moil  of  the  north- 
ern coail s are  frozen  up  for  many  leagues,  though  in  the 
open  fea  it  is  not  fo,  no  nor  under  the  pole  itfelj \ unlcfs  by 
accident.M  In  which  palTage  the  having  reached  the 
pole  is  alluded  to  as  a known  and  as  fuch  Hated  to 
the  Royal  Society. — 8.  Mr  Miller,  in  his  Gardener's 
Dictionary*  mentions  the  voyage  of  one  Captain  John- 
fon,  who  reached  88  degree*  0? latitude.  Mr  Barring- 
ton  was  at  pains  to  find  a full  account  of  this  voyage ; 
but  met  only  with  the- following  paffage  in  Buffon's 
Natural  Htffory,  which  he  takes  to  be  a confirmation 
of  it.  “ 1 have  been  allured  by  perfons  of  credit,  that 
■n  Engliih  captain,  whole  name  was  Monlon,  initcad  of 
Ticking  a pafiage  to  China  between  the  northern  coun- 
tries, had  directed  his  courfe  to  the  pole,  and  had  ap- 
proached it  within  two  degrees,  where  there  was  air 
open  fea,  without  any  ice."  Here  he  thinks  that  Mr 
Button  has  miltakcn  johnfon  for  Monfan.— 9.  A map 
of  the  northern  hemifphcre,  publilhed  at  Berlin  (under 
the  direction  of  the  Academy  of  Sciences  and  Belles 
letters),  places  a fhip  at  the  pole,  as  having  arrived 
there  according  to  die  Dutch  accounts.— 10.  Moxon, 
h^drographer  to  Charles  II.  gives  an  account  of  a Dutch 
4hip  having  been  two  degrees  beyond  the  pole,  which 
was  much  relied  on  by  Wood.  This  vcilvl  found  the 
weather  as  warm  there  as  at  Amfferdam. 

Bcfides  thefe,  there  arc  a great  number  of  other  tes- 
timonies of  (hips  which  have  reached  the  lat*  of  81,  8?, 
83,  84(a),  &c.  ; from  all  which  our  author  concludes, 
that  if  the  voyage  is  attempted  at  a proper  time  of  the 
year,  there  would  not  be  any  great  difficulty  of  reaching 
the  pole.  Thofc  vail  pieces  of  ice  which  commonly 
obftruCt  the  navigators  he  thinks,  proceed  from  the 
mouths  of  the  great  Aliatic  river*  which  run  northward 
into  the  frozen  ocean,  and  arc  driven  call  ward  and  wdl- 
ward  by  the  currents.  But  though  we  lhould  fuppofc 
them  to  come  directly  from  the  pole.  Hill  our  author 
thinks  that  this  affords  an  undeniable  proof  that  the 
pole  itfrlf  is  free  from  ice  ; becaufe,  when  the  pieces 
leave  it,  and  come  to  the  fouthward,  it  is  impoffiblc 
that  they  can  at  the  fame  time  accumulate  at  the  pole. 
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The  extreme  cold  of  the  winter  air  on  the  continents  Pole* 
of  Alia  and  America  has  afforded  room  for  fufpicion,  ””  y mli 
that  at  the  pole  itfclf,  and  for  fcvcral  degrees  to  the  Why  we 
fouthward  of  it,  .the  fea  muH  be  frozen  to  a vaff  depth  cannot  lup- 
in one  folid  cake  of  ice  j but  dtis  Mr  Barrington  rcfutc3P°fe  the 
from  fcvcral  confidcrations.  In  the  firff  place,  he  fays, 
that  on  fuch  a ftippolidon,  by  the  continual  intenlity  p0|€'ro  be 
of  the  cold,  and  the  accumulation  of  fnow  and  frozen  frozen, 
vapour,  this  cake  of  ice  muff  have  bjrcn  increafing  in 
thickocfil  lincc  the  creation,  or  at  leaff  fincc  the  deluge  ; 
fo  that  now  it  muff  be  equal  in  height  to  the  higheff 
mountains  in  the  world,  and  be  vifiblc  at  a great  dillance. 

Bcfidcs,  the  pieces  broken  off  from  the  tides  of  fuch  an 
immeuie  mouutain  muff  he  much  thicker  than  any  ice 
that  is  met  with  in  the  northern  ocean  ; none  of  which  is 
above  two  yards  in  height  above  the  furface  of  the  wa- 
ter, tbofe  immenfe  pieces  called  ice-mouniaitu  being  al- 
ways formed  on  land. 

Again,  the  fyllem  of  nature  is  fo  formed,  that  all  parts 
of  the  earth  arc  expofed  for  the  fame  length  of  time,  or 
nearly  fo,  throughout  the  year  to  the  rays  of  the  fun. 

But,  by  reafon  of  the  fpheroidal  figure  of  the  terraque- 
ous globe,  the  poles  and  polar  regions  enjoy  the  fun 
fomewhat  longer  than  others  ; and  hence  the  Dutch 
who  wintered  in  Nova  Zcinbla  in  1 fnt  faw  the  fun  a 
fortnight  fooner  than  they  ought  to  have  done  by  affro- 
nomical  calculations.  By  reafon  of  this  flatnefc  about 
the  poles  too*  the  fun  not  only  (hincs  for  a greater  fpace 
of  time  on  thefe  inbofpi tabic  regions,  but  w ith  lefs  ob- 
liquity in  the  fummer-time,  and  hence  the  effeff  of  his 
rays  mull  be  the  greater.  Now  Mr  Barrington  conflicts 
it  as  an  ablurd  fuppotition,  that  this  glorious  luminary 
lhould  Ihinc  for  lix  months  on  a cake  of  barren  ice  where 
there  is  neither  animal  nor  vegetable.  He  fays  that  the 
polar  fcas  arc  afiigned  by  nature  as  the  habitation  of  the 
whales  the  large ll  animals  in  the  creation ; but  if  the 
great,eff  part  of  the  polar  fea*  are  for  ever  coveted  with 
an  impenetrable  cake  of  icc,  thefe  huge  animals  will  be  , 

confined  within  very  narruw  bounds ; for  they  cannot 
fublitl  without  frequently  coming  to  the  top  of  the 
water  to  breathe. 


JLatUy,  the  quantity  of  water  frozen  by  different  dc-Q 
ccs  of  cold  is  by  no  means  directly  in  pioportion 
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(a)  See  M.  Bauihe’t  Ol/ervationt  on  life  North  or  he  Sea,  where  he  gives  an  account  of  various  attempts o/C 
made  to  reach  the  pole,  from  which  he  is  convinced  that  the  fea  is  there  open,  and  that  the  tiling  in  practicable,  cold. 

M.  dc  Pages,  in  his  Travel/ , Vol*  III.  informs  us,  that  lie  wifficd  to  take  a voyage  to  the  north  fcas,  for  the 
purpofc  of  bringing  under  one  view  the  various  ob flacks  from  the  ice,  which  have  impeded  the  researches  of 
navigators  in  thofc  feas ; and  for  this  purpofc  he  was  prepared  to  continue  his  voyage  to  as  high  a latitude  as 
poflible,  and  that  he  might  be  able  to  fay  whether  any  land  actually  exill*  north  from  the  coail  of  Greenland. 

He  failed  without  any  encouragement  from  his  court  (France)  on  the  16th  of  April  1776  from  the  Tex  el,  is 
a Dutch  vtffel  bound  to  Spitlbcrgcn.  On  the  16th  of  May  fhc  was  a little  way  north  of  8i°,  the  higheff  lati- 
tude Ihe  reached. 

**  Being  now  (fays  the  author)  lefs  than  180  leagues  from  the  pole,  the  idea  of  fo  fmall  a diftancc  fcrvci! 
effectually  to  awaken  my  curiofity.  Had  I been  able  to  infpirc  my  fellow- voyagers-  with  fentjments  limilar  r» 
my  own,  the  winds  and  currents  which  at  this  moment  carried  us  fall  towards  the  pole,  a region  hitherto  deemed 
inacceffiblr  to  tbfc  eye  of  mortals,  would  have  been  falutcd  with  acclamations  of  joy.  'Phis  quarter,  however,  is 
not  the  mofl  eligible  for  fuch  an  enterprise  : here  the  fea  lying  in  the  vicinity  of  thofc  banks  of  ice,  fo  frequent 
a little  farther  to  the  weft,  is  much  too  confined.  * Nevcrthelcfs,  when  1 confider  the  very  changeable  nature 
of  the  Jhoals  under  whatever  form,  even  in  their  mod  crowded  and  compact  Hate  ; iheir  conffant  changes  and 
concuffions  which  break  and  detach  them  from  one  another,  and  the  various  expedients  that  may  he  cmploved 
for  freeing  the  ffiip  from  confinement,  as  well  as  for  obviating  impending  danger-— I am  far  Ttum  viewing  a soy- 
age  to  the  pole  as  a chimerical  idea.** 
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the  intensity  of  the  cold,  but  liketnle  to  the  duration 
of  it.  Thus,  large  bodies  of  water  are  never  frozen  in 
any  temperature  of  fhort  duration,  though  (hallow  bo- 
dies often  are.  Our  author  obferves,  that  as  much  of 
a given  mafs  of  water  was  frozen  in  five  hours  of  a tem- 
perature H°  below  the  freezing  point,  as  was  frozen  in 
one  hour  of  the  temperature  50°  below  it  ; and  that 
long  duration  of  the  temperature  between  20  and  ]t 
is,  with  regatxl  to  the  congelation  of  water,  equivalent 
to  iutenfity  of  cold  fuch  as  is  marked  o and  below  o itl 
Fahrenheit,  but  of  ftiort  duration.  Sec  Cold  and  Com- 

GELATION. 

On  the  other  hand,  Mr  Forftcr,'  in  his  Ohfcrvations, 
takes  the  contrary  fide  of  the  queftion  with  no  little 
vehemence.  44  I know  (fays  he)  that  M.  de  BufFon, 
Lomonofof,  and  Crantz,  were  of  opiniou,  that  the  icc 
found  in  the  ocean  is  formed  near  the  lands  only  from 
the  frtlh  water  and  ice  carried  down  into  the  fca  by  the 
many  riven  in  Siberia,  Hudfon’s  Bay,  See*  ; and  there- 
fore, when  we  fell  in  with  fuch  quantities  of  ice  in  Dc- 
ccmbcr  1772*  1 expelled  we  (hculdfoon  meet  with  the 
land  from  whence  thefe  ice  made*  had  been  detached. 
But  being  disappointed  in  the  difeovery  of  this  land, 
though  we  penetrated  beyond  the  67*  twice,  and  once 
beyond  fouth  latitude,  and  having  bcfides  fome 
other  doubts  concerning  the  exiftenee  of  the  pretended 
Tout  hem  continent,  1 thought  it  neceffary  to  inquire 
what  reafpns  chiefly  induced  the  above  authors  to  form 
the  opinion  that  the  ice  floating  in  the  ocean  muft  be 
formed  near  land,  or  that  an  atiilrai  land  is  abfolutely 
requiflte  for  that  porpofe  ; and  having  looked  for  their 
arguments  I find  they  amount  chiefly  to  this : * That 
the  ice  floating  in  the  ocean  is  all  frc(n  : that  fait  water 
docs  not  freeze  *A.  all ; or  if  it  doe*,  it  contains  briny 
particles.  They  infer  from  thence,  that  the  ice  in  the 
ocean  cannot  be  formed  in  the  fea  far  from  any  land : 
there  muft  therefore  cxift  auftral  lauds ; becaufe,  in  or- 
der to  form  an  idea  of  the  original  of  the  great  icc -made* 
agreeably  to  what  is  obferved  in  the  northern  hemifphere, 
they  find  that  the  firft  point  for  fixing  the  high  icc- 
iflands  is  the  Lind  ; and,  fccondly,  that  the  great  quan- 
tity of  flat  ice  is  brought  down  the  rivers.*  I have  im- 
partially and  carefully  confidcrcd  and  examined  thefe 
arguments,  and  compared  every  eircumftancc  with  what 
tve  faw  in  the  high  fouthem  latitude,  and  with  other 
known  fadU  ; and  will  here  infert  the  refult  of  all  my 
inquiries  on  this  fubje&. 

41  Firft,  they  obferve  the  ice  floating  in  the  ocean  to 
yield,  by  melting,  frefh  water : which  I believe  to  be 
true.  However,  hitherto  it  has  by  no  means  been  ge- 
nerally allowed  to  be  frefh  : for  Crania  fays  exprcfwy, 
that  4 the  flat  pieces  (forming  what  (bey  call  the  «<■- 
£eUt ) are  fait,  bccaufc  they  were  congealed  from  fea- 
watcr.*  The  icc  taken  up  by  us  for  watering  the  fhip 
was  of  all  kinds,  and  ueverthelefs  we  found  it  eonftantly 
frefti : Which  proves,  either  that  tlic  principle  o T ana- 
logy cannot  be  applied  indifcrimiuately  in  both  hemi- 
fphcrcs  ; and  that  one  thing  may  be  true  in  the  northern 


hemifphere  which  is  quite  othprwife  in  the  fmithern, 
from  reafons  not  yet  known  or  difeovered  bv  us  j orwc  *“ 
muft  think  that  Crantz  and  others  are  midtaken,  who 
fuppofc  the  ice  floating  in  the  ocean  to  be  fait.  * 

44  The  next  remark  is.  That  fait  water  does  not  freeze 
at  all ; or  if  it  doe*,  it  contains  briny  particles.  M.  de 
BufFon  tells  us,  4 that  the  fea  between  Nova  Zembla 
and  Spitsbergen,  under  the  790  north  latitude,  does  not 
freeze,  as  it  is  there  confiderably  broad  : and  that  it 
is  not  to  be  apprehended  to  find  the  fca  frozen  not  even 
under  the  pole  itfelf ; for  indeed  there  is  no  example  of 
having  ever  found  a fea  wholly  frozen  over,  and  at  a 
confiderable  ditlancc  from  the  (hores ; that  the  only  in- 
flance  of  a fea  entirely  frozen  is  that  of  the  Black  Sea, 
which  is  narrow  and  not  very*  fait,  and  receives  a great 
many  rivers  coming  from  northern  regions,  and  bringing 
down  ice  s that  this  fca  therefore  fometimes  freezes  to  fuch 
* degree,  that  its  whole  furface  is  congealed  to  a confider— 
able  thicknefs  j and,  if  the  hiftorians  are  to  be  credited, 
was  frozen,  in  the  reign  of  the  emperor  Court  ant  ine 
Copronynuts,  30  ells  thick,  not  including  20  ells  of  fnow 
which  was  lying  on  the  ice.  This  faft,  continues  M.  de 
BufFon,  feems  to  be  exaggerated  : but  it  is  true,  how- 
ever, that  it  freezes  almoft  every  winter;  whilfl  the 
high  fcas  which  are  1000  leagues  nearer  towards  tbe 
pole  do  not  freeze ; which  can  have  no  other  caufc 
than  the  difference  in  faltncfs,  and  the  little  quantity  of 
icc  carried  out  by  rivers,  if  compared  to  the  enormous 
quantity  of  ice  which  the  rivers  convey  into  the  Black 
oca.’  M.  de  BufFon  is  not  miftaken  when  he  mentions 
that  the  Black  Sea  frequently  freezes.  Strabo  informs 
us,  that  the  people  near  the  Bofphorus  Cimmerius  pafs 
this  fca  in  carts  from  Panticapxum  to  Phanagorca ; and 
that  Neoptolemus,  a general  of  Mithridates  Eupator,-. 
won  a battle  with  his  cavalry  on  the  i^e  on  the  very 
fpot  where  he  gained  a naval  vittory  in  the  fummer. 
Marc  ell  in  us  Comes  relates,  that  under  the  conful/hip  of 
Vincentius  and  Frarita,  in  the  year  401  after  Chrift,  the 
whole  furface  of  the  Pont  us  was  covered  with  ice,  and 
that  the  ice  in  fpring  was  carried  through  the  Propontis, 
during  30  dap,  like  mountains.  Zonaras  mentions  the  fca. 
between  Conftantirvople  and  Scutari  frozen  to  fuch  a de- 
gree in  the  reign  of  Conftantine  Cepronymus,  that  even 
loaded  carts  parted  over  it.  The  prince  Demetrius  Cantc- 
mir  obferves,  that  in  the  year  1620-1  there  happened  fo- 
intenfc  a froft,  that  the  people  walked  over  the  icc  from 
Conftantinoplc  to  Ilkodar.  AU  thefe  inftances  confirm 
M.  de  Buffon’s  aflrrtion.  But  as  this  great  natural 
hi ftorian  (ays  that  the  Black  Sea  is  the  only  inftance 
of  a fea  being  entirely  frozen  (a),  I muft  beg  leave  to 
diffent  from  him  ; for  it  is  equally  well  attefted  that  the 
Baltic  is  fometimes  entirely  frozen,  according  to  Cafpar 
Schutz’s  account.  In  the  year  1426,  the  winter  was 
fo  fcverc,  that  people  travelled  over  the  ice  acrofs  the 
Baltic  from  Dantzic  to  Lubeck ; and  the  fea  was  like- 
wife  paflablc  from  Denmark  to  Mccklenburgh  : and  in 
the  year  1459  the  whole  Bakic  was  entirely  frozen,  fo* 
that  perfons  travelled,  both  on  foot  and  on  horfeback, 
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( h)  In  the  year  8 60  the  Mediterranean  was  covered  with  ice,  fo  that  people  travelled  in  carts  and  horfe*  acrofs 
the  Ionian  Sea  to  Venice  ; ( Htrmtnnui  CmtraBaj  ap.  Ptflor.  Script,  t.  ii.  p.  236.)  And  in  1234  the  Mediter- 
ranean was  again  thus  frozen,  that  the  Venetian  merchants  travelled  over  the  icc  with  their  merchandife  to  wbat 
place  they  chofe ; Matih.  Paris,  p.  78. 
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Pole.  over  Ice  from  Denmark  to  the  Venedick  Hanf-tovms, 
• called  Labe.k,  U'tfmnr , R oft <*1,  and  Stralfund,  which 
had  never  happened  before  ; people  likrwife  travelled 
acrofs  the  I4n.lt  ic  over  ice  from  Rcval  in  Eitland  to 
Denmark  and  to  Sweden,  and  back  again,  without  the 
lead  danger  (c).  But,  according  to  Sxmund  Frode, 
even  the  great  German  Ocean  between  Denmark  and 
Norway  was  frozen  in  the  year  104H,  fo  that  the  wolve* 
frequently  ran  over  the  icc  from  one  country  to  the 
other.  The  great  northern  ocean  is  likewise  moll  cer- 
tainly fom  crimes  frozen  to  a great  di fiance  from  any 
land  : for  Muller  relates,  that  m the  year  1715a  Cof- 
fack  called  Markoffs  with  fome  other  perfons,  was  fent 
by  the  Rnfiian  government  to  explore  the  north  fea ; 
but  finding  it  next  to  impoffiblc  to  make  any  progrefs 
during  fummer  on  account  of  the  vail  quantities  of  ice 
commonly  filling  this  ocean,  he  at  tail  determined  to 
try  the  experiment  during  winter.  He  therefore  took 
fevv«  d fledges  drawn  according  to  the  cuftom  of  the 
country  by  dogs,  which  commonly  go  about  80  or  too 
verfts  per  day,  1 05  of  which  make  a degree  ; and  on 
March  the  15th,  old  ftyle,  with  this  caravan  of  nine 
perfons,  he  left  the  fhores  of  Siberia  at  the  mouth  of  the 
river  Yana,  under  the  71^  of  north  latitude,  and  pro- 
ceeded for  feven  days  together  northward,  fo  that  he 
had  reached  at  leall  the  77 a or  78®  north  latitude,  when 
he  was  flopped  by  the  ice,  which  there  began  to  appear 
in  the  fliape  of  prodigious  mountains.  He  climbed  up 
to  the  top  of  fome  of  thefe  icc-mountaina : but  feeing 
from  thence  no  land,  nor  any  thing  except  ice  as  far 
as  the  eye  could  reach,  and  having  bclidcs  no  more  food 
for  h:s  dogs  left,  he  thought  it  very  nectflary  to  return  ; 
which  he  with  great  difficulty  performed,  on  April  the 
3d,  a9  feveTal  of  the  dogs,  which  had  perilhed  for  want, 
were  employed  to  fupport  thofe  that  remained  alive. 
Thefe  faAs,  I believe,  will  convince  the  unprejudiced 
wader,  that  there  are  other  fea*  befides  the  Black  Sea 
which  really  do  freeze  in  winter,  and  that  the  ice  carried 
down  the  rivers  could  not  at  lcaft  freeze  the  German 
Ocean  between  Norway  and  Denmark,  becaufe  the 
rivers  there  are  lb  final),  and  bear  a very  incontidcrable 
proportion  to  the  immenfe  ocean,  wluch,  according  to 
experiments  made  by  Mr  Wilke,  is  very  fait,  though 
near  the  land,  in  the  Swcdilh  harbour  of  Laodfcrona. 


“ Now,  if  fix  or  feven  degrees  of  latitude,  containing  Pris. 
from  360  to  420  fca-milts,  are  not  to  be  reckoned  a 'Vmm 
great  diilance  from  the  land,  I dojiol  know  in  what 
manner  to  argue,  becaufe  no  diilance  whatfoever  will 
be  reckoned  far  from  any  land.  Nay,  if  the  Coflack. 
Markoff,  being  mounted  on  one  of  the  liighefl.  icc- 
mountains,  nay  be  allowed  to  fee  at  leak  to  the  diflance 
of  20  leagues,  the  extent  alluded  to  above  muft  then 
be  increased  to  480  Lnglilh  fea-miles ; which  certainly 
is  very  considerable,  and  makes  it  more  than  probable 
that  the  ocean  is  frozen  in  winter,  in  high  northern  lati- 
tudes, even  as  far  as  the  pole.  Btfidci,  it  invalidates 
the  argument  which  thefe  gentlemen  wilh  to  infer  from 
thence,  that  the  ocean  Joes  not  freeze  in  high  latitudes , tfpe- 
dully  where  there  it  a confulerably  broad  fa;  for  wc  have 
fltown  infhinccs  to  the  contrary. 

41  But  M.  de  Button  fpeaks  of  ice  carried  down  the 
rivers  into  the  northern  ocean,  and  forming  there  thefe 
immenfe  quantities  of  ice.  4 And  in  cafe,  fays  he,  we 
would  fuppofe,  agairdl  ail  probability,  that  at  the  pole 
it  could  be  fo  cold  as  to  congeal  the  furfacc  of  the  fea, 
it  would  remain  equally  incomprchcnfible  how  thefe 
enormous  floating  ice-maffes  could  be  formed,  if  they 
had  not  land  for  a point  to  fix  on,  and  from  whence 
they  are  fevered  by  the  heat  of  the  fun.  The  two  fliipa 
which  the  Indin  Company  fent  in  1 739  upon  the  dif- 
covery  of  the  auftral  lands,  found  ice  in  47°  or  48^ 
foutli  latitude,  but  at  no  great  diftancc  from  land  ; which 
they  difeovered,  without  being  able  to  approach  it. 

This  ice,  therefore,  mull  have  come  from  the  interior 
psutA  ok  the  lands  near  the  fouth  pole  t and  wc  mull 
conjecture,  that  it  follows  the  comic  of  fcvcral  large 
rivers,  walking  thefe  unknown  lands,  in  the  lame  rruui- 
n«tr  as  the  river*  Oby,  the  Yemfira,  and  the  other  great 
rivers  which  fall  into  the  northern  fea,  carry  the  icc- 
tnafles,  which  flop  up  the  flraits  of  Waigats  for  the 
greater  part  of  the  year,  and  render  tbe  Tartarian  fea 
inacctflible  upon  this  courfe.'  Before  wc  can  allow  the 
analogy  between  the  rivers  Oby,  Ycnifca,  and  the  rell 
which  fall  into  the  northern  ocean,  and  thofe  coming 
from  the  interior  parts  of  the  auflral  lands,  let  us  com- 
pare the  lituation  of  both  countries,  fuppoflng  the 
auftral  lands  really  to  ex  ill.  The  Oby,  Yenifea,  and 
the  rell  of  the  Siberian  rivers,  falling  down  into  the 

northern 


(c)  In  1196  the  Bailie  was  frozen  fiom  Gothland  to  Sweden.  ( Incerti  auBorit  Annaltt  Denor.  in  IVeflphalti 
monument.  Cimbr.  t.  i.  p.  1392. 

In  1 306  the  Baltic  was,  during  fourteen  weeks,  covered  with  icc  between  all  the  Danilh  and  Swedifli  iflandi. 
(Ludwig.  reHrpti a,  MSS.  t.  ix.  p.  1 70.) 

In  1323  there  was  a-  road  for  foot-paflengers  and  horfemen  over  the  ice  on  the  Baltic  during  fix  weeks. 
( id.  Hid.) 

In  1349,  people  walking  over  tbe  ice  from  Stndfund  to  Denmark.  (Incerti  auB.cit.  ap.  Ludwig,  t.  ix.  p.  18 1.) 

In  1408  the  whole  fea  between  Gothland  and  Ocland,  and  likewife  between  Rollock  and  Gczoer,  was  frozen. 
(id.  ibid.) 

In  1423  the  ice  bore  riding  from  PrufUa  to  Lubec.  (Crantzii  Vandal.  L x.  c.  40.)  The  whole  fea  was  co- 
vered with  icc  from  Mecklenburg  to  Denmark.  (Insert.  ou8.  ap.  Ludwig,  t.  ix.  p.  125.) 

In  1461  (fays  Nicol.  Marfha/lut  in  Annul.  Herul.  ap.  Wefpbal.  t.  i.  ymiGx.)  Tanta  erat  byems,  ut  concreto 
gclu  occano  piauftri*  millia  paffuura  fupra  CCC  m erect  ad  ultimam  Tbylcn  (Iceland)  ct  Orcades  veherentur  e 
Oennania  tot  a pene  bruma. 

In  1345  the  fea  between  Roftock  and  Denmark,  and  likewife  between  Fionia  and  Scaland,  was  thus  frozen, 
that  the  people  travelled  over  the  ice  on  foot,  with  fledges  to  which  Lories  and  oxen  were  put.  (Anonym,  ap. 
Ludwig,  t.  ix.  p.  176.) 

In  1294  the  Cattegat  or  fea  between  Norway  and  Denmark  was  frozen ; that-  from  Oxflo  in  Norway,  they 
could  travel  on  it  to  Jutland.  ( Strxlow  Qhron.  Jutbiland,  p.  148.) 
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northern  ocean,  have  their  fourcet  in  48®  and  yo°  north 
latitude,  where  the  climate  is  mild  and  capable  of  pro* 
tlucing  corn  of  all  kinds.  All  the  rivers  of  this  great 
continent  incrcafing,  thefe  great  rivers  have  likew-ife  their 
fourccs  in  mild  and  temperate  climates,  and  tire  main 
direction  of  their  courfe  is  from  fouth  to  north  ; and 
the  coafi  of  the  northern  ocean,  not  reckoning  its  finu- 
ofitics,-  ruin  in  general  weft  and  eaft.  The  fmall  river* 
which  arc  formed  in  high  latitudes  have,  properly  (peak- 
ing, no  fourccs,  no  fprings,  but  cany  ofT  ualy  the  wa- 
ters generated  by  the  melting  of  fnow  in  fpring,  and  by 
the  fall  of  rain  in  the  fhort  fumraer,  and  are  for  the 
greateft  part  dry  in  autumn.  And  lire  reafon  of  this 
phenomenon  is  ohvioys,  after  considering  the  conftitu-, 
lion  of  the  earth  in  thofe  high  northern  climates.  At 
Vakuttk,  in  about  north  latitude,  the  foil  is  eter- 
nally frov.cn,  even  in  the  height  of  fummer,  at  the  depth 
of  three  feet  from  the  fur  face.  In  the  years  1685  and 
1686,  an  attempt  was  made  to  dig  a well ; and  a man, 
by  great  and  indefatigable  labour,  continued  during  two 
fimuntT-fcafons,  and  fucceedcd  fo  far  in  this  laborious 
talk,  that  he  at  lad  reached  the  depth  of  91  feet ; but 
the  whole  earth  at  this  depth  was  frozen,  and  he  met 
with  no  water ; which  forced  him  to  defid  from  fo  fruit- 
lefs  an  attempt.  And  it  is  cafy  to  infer  from  hence 
how  impoflibic  it  is  that  fprings  Ihould  be  formed  in  the 
womb  of  an  eternally  frozen  foil. 

M The  argument,  therefore,  is  now  reduced  to  this, 
7 bat  fait  water  does  net  freeze  at  all ; or,  if  it  dors,  the 
ice  contains  briny  particles.  But  we  have  already 
produced  numberlefs  indances,  that  the  - tea  docs 
freeze } nay,  Crantz  allows,  that  the  flat  pieces  of  ice 
are  fait,  becanfe  they  were  congra/eil from  fea-water.  We 
beg  leave  to  add  a few  decisive  fafts  relative  to  the  free- 
•/.ing  of  the  fca.  Barentz  obferves  in  the  year  1 596, 
September  the  1 6th,  the  lea  froze  two  fingers  thick, 
and  next  night  the  ice  was  as  thick  again.  This  hap- 
pened in  the  midd  of  September ; what  cffeA  then 
mud  the  intenfe  frod  of  a night  in  January  not  pro- 
duce ? When  Captain  James  wintered  in  Charlctou’s 
Iflc,  the  fea  froze  in  the  middle  of  December  1631, 
It  remains,  therefore,  only  to  examine,  whether  the 
icc  formed  in  the  fca  mull  neceflarily  contain  briny 
particles.  And  hese  I find  myfelf  in  a very  difagrce- 
able  dilemma  ; for  during  the  intcnle  frod  of  the  win* 
ter  in  177 6,  two  fets  of  experiments  were  made  on  the 
freezing  of  lea-water,  and  publilhcd,  contradicting  one 
another  almujl  in  every  material  point.  The  one  by 
Mr  Edward  Naivne  I*.  R.  S.  an  ingenious  and  accurate 
obferver  ; the  other  by  Dr  Higgins,  who  reads  lec- 
tures on  chcmidry  and  natural  phitofophy,  and  confe- 
quently  mud  be  fuppofed  to  be  well  acquainted  with 
the  fubjcCt.  I will  therefore  dill  venture  to  conlidcr 
the  queilion  as  undecided  by  thefe  experiments,  and 
content  mvfclf  with  making  a few  obfervations  011 
them : but  previoufly  1 beg  leave  to  make  this  gene- 
ral remark,  that  thole  who  are  well  acquainted  with 
mechanics,  chcmidry,  natural  philofophy,  and  the  va- 
rious arts  which  require  a nice  obicuation  of  minute 
circumdances,  need  not  be  iuiormed,  that  an  experi- 
ment or  maclune  fucccctls  often  very  well  when  made 


upon  a (mailer  fcalc,  but  w ill  nbt  anfwer  if  undertaken 
at  large  \ and,  vice  verfa , machines  and  experiments  ■ • 1 J 
executed  upon  a fmall  fcalc  will  not  produce  the  effetd 
which  they  certainly  have  when  made  in  a more  enlar- 
ged manuer.  A few  year*  ago  an  experiment  made 
on  the  dyeing  of  fcarlct,  did  not  fuccced  when  under- 
taken on  a fmall  fcalc,  whereas  it  produced  the  deli  red 
effect  when  tried  at  a dyer’s  houfe  with  the  large  ap- 
paratus ; and  it  evidently  confirms  the  above  afTcrtion, 
which  1 think  I have  a right  to  apply  to  the  freezing 
of  falt-wrater.  It  is  therefore  probable,  that  the  ice 
formed  in  the  ocean  at  Urge,  in,  a higher  latitude,  and 
in  a more  intenfe  degree  of  cold,  whereof  we  have  no 
idea  here,  may  become  folid*  and  free  from  any  briny 
particles,  though  a few  experiments  made  by  Dr 
Higgins,  in  his  houfe,  on  the  freezing  of  fait- water, 
produced  only  a loofc  fpongy  icc  filled  with  briny  par- 
ticles. j 

**  The  ice  formed  of  fca-watcr  by  Mr  Naime  warRrfutt  «f 
very  hard,  3!  inches  long,  and  1 inches  in  diameter : UfNiBi'i 
it  follows  from  thence,  that  thcwalhing  the  outfide 
this  ice  in  frefh  water,  could  not  affccl  the  infidc  of  a LA- 
hard  piece  of  ice.  This  ice  when  melted  yielded  frrih  jcd. 
water,  which  was  fpecifically  lighter  than  water  which 
was  a mixture  of  rain  sod  l" now-water,  and  next  in 
lightncfs  to  dillilled  water.  Had  tire  icc  thus  obtain- 
ed not  been  frclh,  the  refiduum  of  the  fca-watcr,  af- 
ter this  icc  had  been  taken  out,  could  not  ltave  been 
fpecifically  heavier  tlian  fea- water,  which,  however, 
was  the  cafe  in  Mr  Nairnc’s  experiment.  It  feems, 
therefore,  in  my  opinion,  evident  from  hence,  that 
(alt-water  does  freeze,  and  has  no  other  briny  par- 
ticles than  what  adhere. to  its  outfide.  All  tins  per- 
fectly agrees  with  the  curious  fad  related  by  Mr  A- 
danfon  (n),  who  had  brought  to  France  two  bottles  of 
fca-watcr,  taken  up  in  different  parts  of  the  ocean,  in 
order  to  examine  it,  and  to  compare  its  faltncfs,  when 
more  at  k-ifurc ; but  both  lhc  bottles  containing  the 
falt*water  were  burlt  by  being  frozen,  and  the  w*ater 
produced  from  melting  the  ice  proved  perfectly  freib. 

This  /aft  is  fo  fairly  Anted,  and  fo  very  natural,  that 
1 cannot  conceive  it  is  ncccffary  to  fuppofc,  with- 
out the  Icail  foundation  for  it,  tint  the  bottles  were  chan- 
ged, or  that  Mr  Adanfon  does  not  mention  the  circunjlanct 
by  which  the  fea-water  was  that  altered  upon  its  being  dif- 
folved : for  as  he  exprefslyobfei  ve#  the  bottles  to  have 
been  burlt,  it  -is  obvious  that  the  concentrated  briny 
parts  ran  out,  and  were  entirely  drained  from  the  ice, 
which  was  formed  of  the  frclh  water  otdy. 

“ The  ice  formed  by  Dr  Higgias  from  fca-watcr, 
confjlol  of  thin  limine,  adhering  to  each  other  weakly. 

Dr  Higgins  tdok  out  the  frozen  ice  from  the  vefids 
wherein  he  expofed  the  fca-watcr,  and  continued  to  do 
fo  till  the  remaining  concentrated  fea-water  began  t<r 
form  cry  Hals  of  fea-lalt.  Both  thefe  experiments,  there- 
fore, by  no  means  prove  what  the  Doctor  intended  to 
infer  from  thence ; for  it  was  w rong  to  lake  out  fuch 
icc,  which  ouly  < onjijied  of  thou  lamina,  adhering  to  each 
ether  weakly.  Had  he  w aited  with  patience,  he  would 
have  obtained -a  hard  icc  ax  well  as  Mr  Naime,  which, 
by  a more  perfeCt  c.’mgelatiou,  would  liavc  excluded 


(d)  Second  Supplement  to  the  Probability  of  reaching  the  North  Pol-,  p.  1 19. 
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Fol*  the  briny  particles  intercepted  between  the  thin  lamina, 
— V inferring  to  each  other  weakly  ; and  would  hare  connect- 

ed the  laminse,  by  others  formed  by  freih  water,  The 
DoCtor  found  afterwards*  it  is  true,  thicker  and  fome- 
wliat  more  folid  ice  : but  the  fca-water  had  already  been 
fo  much  concentrated  by  repeated  congelations  tliat  it 
is  no  wonder  the  ice  formed  in  it  became  at  luft  brack- 
ilh  : it  fhould  feem,  then,  that  no  conclufivc  arguments 
can  be  drawn  from  theft  experiments. 

“ There  are  two  other  objections  again (l  the  for- 
mation of  the  ice  m the  great  ocean.  The  firfl  is  taken 
from  the  immenfc  bulk  and  hie  of  the  ice  mafic*  form- 
ed in  the  ocean,  which  is  the  derpefl  maft  of  water  we 
know  of  but  it  has  been  experimentally  proved,  that  in 
the  midft  of  fummer,  in  the  latitudes  of  55",  55®  16 , and 
64°  fouth,  at  1 00  fathoms  depth,  the  thermometer  ftood 
at  34%  34* y and  32°  ; and  that  in  all  inilanccs,  the  dif- 
ference between  the  temperature  at  top  and  too  fa- 
thoms depth  never  exceeded  four  degrees  of  Fahren- 
heit's thermometer,  or  that  the  temperature  of  the  air 
did  not  differ  five  degrees  from  that  of  the  ocean  at 
100  fathom  deep.  If  we  now  add  to  this,  that  be- 
yond the  71°  louth  the  temperature  of  the  air  and 
ocean  muft  be  ftill  colder,  and  that  the  rigours  of  an  an- 
tarCtic  winter  are  certainly  more  than  fufiicient  to  cool 
the  ocean  So  28°!*  which  is  requifite  for  congealing 
the  aqueous  particles  in  it ; if  wc  moreover  confider, 
that  thefe  fc»ere  frofts  are  continued  during  fix  or  eight 
months  of  the  year,  wc  may  cafily  conceive  that  there 
is  time  enough  to  congeal  large  and  extenfive  mafic*  of 
ice.  But  it  is  likewife  certain,  that  there  is  more  than 
one  way  by  which  thofc  imraenfe  ice  maffes  arc  formed. 
We  fuppofc  very  jullly,  that  the  ocean  does  freeze,  ha- 
ving produced  fo  many  inftances  of  it ; we  allow  like- 
wile,  that  the  ice  thus  formed  in  a calm,  perhaps  does 
not  exceed  three  or  four  yards  in  thickoefs ; a ilorm 
probably  often  breaks  fuch  an  ice-field,  which  Crantz 
allows  to  be  zoo  leagues  one  way  and  80  the  other ; 
the  preflure  of  the  broken  fragments  againfl  one  ano- 
ther frequently  fets  one  upon  the  other  piece,  and  they 
freeze  in  that  manner  together ; feveral  fuch  double 
pieces,  thrown  by  another  preflure  upon  one  another, 
form  at  lall  large  mafles  of  miles  extent,  and  of  20, 
40,  60,  and  more  fathoms  thickncfs,  or  of  a great 
bulk  or  height.  Martens,  in  his  defeription  of  Spits- 
bergen, remarks,  that  the  pieces  of  ice  caufe  fo  great 
a noife  by  their  (hock,  that  the-  navigators  in  thole  re- 
gions can  only  with  difficulty  hear  the  words  of  thofe 
that  fpeak  ; and  as  the  ice-pieccs  are  thrown  one  upon 
another,  icc-m«un tains  are  formed  by  it.  And  I ob- 
served very  frequently,  in  the  years  1772  and  1773, 
when  we  were  among  the  ice,  mafles  which  had  the 
mofl  evident  marks  of  fuch  a formation,  being  coropo- 
fcd  of  ftnita  of  fome  feet  in  thicknefs.  This  is  in  fome 
xneafure  confirmed  by  the  ftate  in  which  the  Coflack 
Markoff  found  the  ice  at  the  diftance  of  420  miles  north 
from  the  Siberian  coafts.  The  high  mafles  were  not 
found  formed,  as  is  fufpe&ed  in  the  Second  fuppitment  to 
the  probability  of  reaching  thr  north  pole,  p.  >43-14;,  near 
the  land,  under  the  high  cliffs,  but  far  out  at  fa  ; and 
when  thefe  ice  mountains  were  climbed  by  Markoff, 
nothing  but  icc,  and  no  veftigea  of  land,  appeared  as 
for  a9  the  eye  could  reach.  The-  high  climates  near 
the  poles  arc  Likewife  fubject  to  heavy  falls  of  (how, 


of  feveral  yards  in  thicknefs  which  grow  more  and 
more  compadt,  and  by  thaws  and  rain  arc  formed  in-  ’ 
to  folid  ice,  which  incrcafc  the  ftupetidous  fize.of  the 
floating  ice  mountains. 

“ The  frond  objection  again  11  the  freezing  of  the 
ocean  into  fuch  ice  as  is  found  floating  in  it,  is  taken 
from  the  opacity  of  ice  formed  in  fait  water  j be  caufe 
the  largrff  mafles  are  commonly  tranfparcnt  like  cry* 
ftal,  with  a fine  blue  tint,  caufcd  by  the  reflection  of 
the  fea.  This  argument  is  very  fpecious,  and  might 
be  deemed  uoanfwcrabie  by  thofc  who  are  not  ufed  to 
cold  winters  and  their  effctls.  But  whofoever  has 
fpent  feveral  winters  jn  countries  which  are  fubject  to 
intenfe  frolls,  will  find  nothing  extraordinary  or  diffi- 
cult in  this  argument : for  it  is  a well-known  fadt  in 
cold  countries,  that  the  ice  which  covers  their  lakes 
and  rivers  is  often  opaque,  efpecially  when  the  froft 
fets  in,  accompanied  by  a fall  of  fnow ; for,  mi  thofc 
inflanccs,  the  icc  looks,  before  it  hardens,  like  a dough 
or  pafte,  and  when  congealed  it  is  opaque  and  white  * 
however,  in  fpring,  a rain  and  the  thaw,  followed  by 
frofty  nights,  change  the  opacity  and  colour  of  the  icc, 
and  make  it  quite  tranfparent  and  colourlcf>  like  a «rv- 
ftal : but,  in  cafe  the  thaw  continues,  and  it  ceafes 
entirely  to  freeze,  the  fame  tranfparent  ice  become? 
foft  and  porous,  and  turns  again  entirely  opaque.  This 
I believe  may  be  applicable  to  the  icc  feen  by  us  in 
the  ocean.  The  field-ice  was  commonly  opaque  ; fome 
of  the  lai^e  mafles,  probably  drenched  by  rain,  anil  fro- 
zen again,  were  tranfparent  and  pellucid ; but  the  fmall 
fragments  of  loofe  ice,  formed  by  the  decay  of  the  large 
mafles,  and  foaked  by  long-continued  rains,  wc  found  to 
be  porous,  foft,  and  opaque. 

**  It  is  likewife  urged  as  an  argument  againfl  the 
formation  of  icc  in  the  ocean,  that  it  always  requires 
land,  in  order  to  have  a point  upon  which  it  may  be 
fixed.  Firfl,  I obferve,  that  in  Mr  Nairnc’s  experi- 
ments, the  icc  was  generated  on  the  furface,  and  was 
fees  ihooting  cryllals  downwards : which  evidently 
evinces,  in  my  opinion,  that  ice  is  there  formed  or  ge- 
nerated where  tlic  intenfell  cold  is ; as  the  air  fooner 
cools  the  furface  than  the  depth  of  the  ocean,  the  ice 
(hoots  naturally  downwards,  and  cools  the,  ocean  more 
and  more,  by  which  it  is  prepared  for  further  conge- 
lation. I fuppofc,  however,  that  this  happens  always 
during  elfins,  which  are  not  uncommon  in  hjgh  lati- 
tudes, as  wc  experienced  in  the  late  expedition.  Nor 
docs  land  feem  abfolutely  neceffary  in  order  to  fix  the 
ice ; for  this  may  be  done  with  as  much  cafe  and  pro- 
priety to  the  large  icc  mountains  which  remain  undif- 
folved  floating  in  the  ocean  in  high  latitudes  ; or  it  mayr 
perhaps,  not  be  improper  to  fappofe,  that  the  whole 
polar  region,  from  80*  and  upwards,  in  the  foudicrn 
hemifpherc,  remains  a folid  ice  for  feveral  years  toge- 
ther, to  which  yearly  a new  circle  of* ice  is  added,  and 
of  which,  however,  part  is  broken  off  by  the  winds 
and  the  return  of  the  mild  feafon.  Wherever  the  ice 
floats  in  large  mafles,  and  fomctinies  in  compact  bo- 
dies formed  of  an  infinite  number  of  fmall  pieces,  l hero 
it  is  by  no  means  difficult  to  freeze  the  whole  into  one 
piece } for  amongft  the  ice  the  wind  has  not  a power 
of  railing  high  and  gTeat  waves.  This  circumftance 
was  not  entirely  unknown  to  the  ancients ; and  it  i». 
probable  they  acquired  this  information  from  the  natives 
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file,  of  ancient  Gaul)  and  from  th e Britons  and  other  nor- 
u— them  nations,  who  fometimes  undertook  long  voyages. 

The  northern  ocean  was  culled  hr  the  ancients  the  fro- 
t'fl,  the  Jc-aJ,  the  la*yt  and  immoveable  fra  : fometimes 
they  gave  it  the  name  mare  cranium,  the  concrete  fea, 
and  murimarufa , the  dead  fen.  And,  what  is  very  re- 
markable, in  all  the  northern  cold  countries  the  froft 
fometimes  is  fo  intenfe,  that  all  the  waters  become  fud- 
denly  coagulated  into  a kind  of  paftc  or  dough,  and 
thus  at  once  congeal/* 

©liferva-  On  this  reafotnng  of  Mr  Former’s,  however,  we  mull 
tion*  «n  obferve,  that  it  cannot  poffibly  invalidate  any  faCl  which 
Mr  Forf-  j|r  Harrington  has  advanced.  The  beft  concerted  and 
^oft  ptaufiblc  theory  in  the  world  mull  yield  to  expe- 
rience ; for  this  is  in  fa&  what  mull  judge  all  theories. 
Now,  from  what  we  have  already  related,  it  is  demoo* 
flratcd,  that  in  the  fpacc  between  the  mouths  of  the 
rivers  Pufida  and  Chatanga  more  ice  mull  be  formed, 
and  more  intenfe  colds  generated,  than  in  any  other 
part  of  the  world  ; conlequentlr,  for  a coufidcrulde 
fpace  both  on  the  call  and  well  fide  of  that,  the  fea 
mull  be  more  full  of  ice  than  anywhere  clfe.  Now', 
between  tliefe  two  rivers  there  is  the  promontory  of 
Taimura,  which  runs  out  to  the  latitude  of  78°,  or  near 
it,  and  which  of  neceffity  mud  obllrufl  tLe  difperfion 
of  the  ice  ; and  that  it  a finally  does  fo  is  in  fomc  de- 
gree probable,  becaufc  in  one  of  the  Ruffian  voyages 
above-mentioned  the  eafterfi  mouth  of  the  Lena  was 
quite  free,  when  the  wellem  ones  were  entirely  choaked 
up  with  ice.  Now  the  mouth  of  the  Yana  lies  feveral 
degrees  to  the  caftward  of  the  I>ena : confcquently, 
when  the  icc  comes  call  ward  from  the  Cape  of  Taimura, 
it  mull  necdlarily  fill  all  that  fea  to  the  latitude  of  78° 
and  upwards ; but  the  Coflack  Markoff,  if  he  pro- 
ceeded direvlly  north,  could  not  he  farther  than  the 

!>rumontory  of  Taimura,  and  confcquently  Hill  enve- 
oped  among,  the  ice.  Bcfidcs,  wc  arc  certain,  that  the 
fea  in  78*  is  not  at  all  frozen  into  a folid  cake  in  fomc 
places,  fince  Lord  MuJrmvc,  in  1773,  t**ched  81®. 
Mr  Forfter's  argument,  therefore,  cither  proves  nothing, 
or  it  proves  too  much.  If  it  proves,  that  about  the 
middle  of  the  call  cm  continent  the  cold  is  fo  intenfe 
that  a fufficicnt  quantity  of  ice  is  formed  to  obUfuft 
the  navigation  for  feveral  hundred  miles  round,  this 
proves  nothing  ; becaufc  we  knew  before  that  this  mull 
be  the  cafe  : But  if  it  proves,  that  the  fea  mull  be  on- 
navigable  by  rcafon  of  ice  all  round  the  globe  at  78° 
N.  L.  this  is  too  much ; becaufc  we  certainly  know, 
that  in  1 773  Lord  Mulgrave  reached  the  latitude  of  8 1*. 
However,  though  it  mould  l<  allowed  that  the  fea 
. is  quite  clear  all  the  way  to  the  pole,  it  mull  be  a 
very  great  uncertainty  whether  any  (hip  could  by  that 
. way  reach  the  Eaft  Indies ; becaufc  we  know  that  it 
tr.ull  fail  down  between  the  continents  of  Alia  and 
America,  through  that  limit  whofc  mouth  mull  often 
be  blocked  up  with  ice  driving  call  ward  along  the  con- 
tinent of  Afia. 

The  fouth  pole  ib  Hill  more  inaccrfiible  than  the  north 
pole ; for  the  ice  is  found  in  much  lower  fouthern  than 
northern  latitudes.  Upon  this  fuhjcCt  M.  Pages  fpcaks 
thtis:  “ Having  in  former  voyages  (fays  he)  vrlited 
many  ports  of  the  terraqueous  globe  in  different  lati- 
tudes, I had  opportunities  of  acquiring  a cunfidcrabfe 
knowledge  of  climate  in  the  torrid  as  well  os  in  the  tem- 
perate divifiocs  of  the  earth.  In  a fubfequent  voyage 


I made  It  my  bnfinefs  to  be  equally  well  informed  re-  Kk 
(peeing  the  reputed  inhofpitable  genius  of  the  Sottth  • 
Seas ; and  upon  my  return  from  that  expedition  I cn- 
tertained  not  the  fmalldl  doubt  that  there  exifh  a pc-  ^ 
cnliar  and  perpetual  rigour  in  the  fouthern  hcmifpheie.* 

(See  his  Travel  rcond  the  iVorU , x . iii.  tmnflatcd  from 
the  French,  and  printed  at  London,  179a,  for  Murray.) 

This  fuptrior  degree  of  cold  has  by  many  been  ftippofed 
to  proceed  from  a greater  quantity  of  land  about  the 
fouth  than  the  north  pole  * ; and  the  notion  of  a vaft  • Stt  A- 
continent  in  thefe  regions  prevailed  almoll  universally, 
infomuch  that  many  have  fought  for  it,  but  bttherto  in  ^ JT*'  . 
▼ain.  See  the  articles  Coot's  Dip  overies,  n°  38—49.  and 
n°  68.  and  69.  Sovttt  Sea,  and  Tints  Aufiralu.  n°j4,4i. 

Magnetic  Polk.  See  Magnet,  Magnetism,  § 4. 
p.  43a.  and  p.  441.  and  Variation. 

North  Polo.  See  Pole. 

Post- Axe,  a fort  of  hatchet  nearly  refembling  a 
battle-axe,  having  an  handle  about  1 5 inches  in  length, 
and  being  fumifhed  with  a ftiarp  point  or  claw,  bending 
downwards  from  the  back  of  its  head  ; the  blade  where- 
of  is  formed  like  that  of  any  other  hatchet.  It  is  prin- 
cipally empljyed  in  fea-fights  to  cut  away  and  deftroy 
the  rigging  of  any  adverfary  who  endeavours  to  board. 

Pole-axes  are  alfo  faid  to  have  been  fuccefsfully  ufed 
on  fome  occafiont  in  boarding  an  enemy,  whofe  fidos 
were  above  tbofc  of  the  boarder.  Hits  is  executed  by 
detaching  feveral  gangs  to  enter  at  different  parts  of  the 
ihip*s  length,  at  which  time  the  pole-axes  are  forcibly 
driven  into  heT  fide,  one  above  another,  fo  as  to  form 
a fort  of  fcaling-ladders. 

Pom  Cat.  Sec  Mustela. 

Polk  Star.  See  Astaonomy,  n°  3-  17.  and  39. 

POLE  IN,  in  Englifh  antiquity,  ia  a fort  of  fhoe, 
fharp  or  picked  at  the  point.  'Ibis  Lib  ion  took  its 
rife  in  the  time  of  king  William  Rufus  j and  the  picks 
were  fo  long,  thnt  they  were  tied  up  to  the  knees 
with  filver  or  gulden  chains.  They  were  forbidden  by 
flat.  an.  4 Edw.  IV.  cap.  7.  7unt  fiuxus  crinium , tunc 
lux  us  vejiium , tunc  ufus  calceanm  cum  arcuutis  aculslt 
inventus  eJ9 . Mahnclb.  in  Will.  ii. 

POLEMARCHUS  was  a magi  (Irate  at  Athens, 
who  had  under  his  care  all  the  Grangers  and  fojoumcr* 
in  the  city,  over  whom  he  had  the  fame  authority  that 
the  arvhon  had  over  the  citizens.  It  was  his  dutr  to  putt's 
offer  a folemn  facrifice  to  Enyalus  (faid  to  be  the  tame  Gruw> 
with  Mara,  though  others  will  have  it  that  he  was  only  dmipmu. 
one  of  his  attendants),  and  another  to  Diana,  furnamed 
in  honour  of  the  famous  patriot  Harmodius. 

It  was  alfo  hUbuftnefi  to  take  care  tliat  the  children  of 
thofc  tliat  had  loft  their  lives  in  the  ferriee  of  their  coun- 
try (hould  be  provided  for  out  of  the  public  treafory. 

POLEMICAL,  in  matters  of  literature,  an  apel- 
lation  given  to  books  of  coritrovcrfy,  especially  tbofc 
in  divinity. 

POLEMO,  who  furceeded  Xenocra’cs  in  the  di- 
rection of  the  academy,  was  an  Athenian  of  diftio- 
guifticd  birth,  and  in  the  earlier  part  of  his  life  a 
inan  of  loofe  morals.  The  manner  in  which  he  was 
reclaimed  from  the  purfuit  of  infamous  pleafurea,  and 
brought  under  the  difeiplinc  of  philofophy,  affords  a 
memorable  example  of  the  power  of  eloquence  employed 
in  the  caufc  of  virtue,  llis  hillory  is  thus  related  by 
Dr  Enfield  : **  As  lie  was,  one  morning  about  the 
rifing  of  the  fun,  returning  home  from  the  revels  of  the 
8 night. 
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■falsmo  night,  dad  in  « loofc  robe,  crowned  with  garland*, 
B Arongly  perfumed,  and  intoxicated  with  wine,  he  palled 
Po.cj.  l-rg»  Yn  fchool  of  Xenocratcs,  and  faw  him  fumjunded 

with  hi*  difciplea.  Unable  to  refill  fo  fortunate  an  op- 
portunity of  indulging  hi*  fportivc  humour,  he  ruftttd 
without  ceremony  into  the  icliool,  and  took  hi*  place 
among  the  philofophers.  The  whole  afl'cmbly  was 
aitoniflicd  at  this  nule  and  indecent  intniiion,  and  all 
but  Xcnocratcs  difeovered  figns  of  re  lent  me  nt.  Xeno- 
crates,  however,  preferred  the  perfect  command  of  his 
countenance  ; and  with  great  pretence  of  mind  turned 
his  difeourfe  from  the  fubjeti  on  which  lie  was  treating 
to  tlic  topics  of  temperance  aud  modclly,  which  he  re- 
commended with  fuch  Uxength  of  argument,  and  energy 
of  language,  tliat  Polcmo  was  conllrained  to  yield  to 
the  force  of  conviction,  lnilcad  of  turning  the  philo- 
sopher and  his  doctrine  to  ridicule,  as  lie  at  futk  intended, 
he  became  icnliblc  of  the  folly  of  his  lot  mcr  conduct  ; 
was  heartily  aihamed  of  the  contemptible  figure  which 
he  had  made  in  fo  refpe&ablc  au  aflcmbly ; took  his 
garland  from  his  head ; concealed  his  naked  arm  under 
his  cloak  ; asTumed  a fedale  aud  thoughtful  -djxCl ; and, 
in  ihort,  refolvcd  from  that  hour  to  rclinquilh  his  licen- 
tious pjcafurcs,  aud  devote  luinfclf  to  the  piufuit  of 
wildom.  Thus  was  this  young  man,  by  the  powerful 
energy  of  truth  and  eloquence,  in  an  iuiUnt  con  veiled 
from  an  infamous  libertine  to  a rcfpcciahlc  philofophcr. 
In  fuch  a hidden  change  of  ckara&cr  it  is  difficult  to 
avoid  palling  from  .one  extreme  to  another.  Polcmo, 
after  his  reformation,  in  older  to  brace  up  his  mind  to 
the  tone  of  rigid  virtue,  conilaatly  pi  act  1 led  the  fcrcrcil 
uuflerity  and  moil  hardy  tortitude.  From  the  thirtieth 
year  of  his  age  to  his  death  he  drank  nothin  hut  water. 

, When  he  fuflered  violent  pain,  he  ihowed  no  external 
fign  of  anguilh.  In  order  to  preferve  his  mind  undd- 
tnrbed  by  paflion,  lie  habituated  hirafelf  to  fpcak  in  an 
uniform  tone  of  voice,  w ithout  elevation  or  dcprdTion. 
The  auftetity  of  his  manners  was,  however,  tempered 
•w  ith  urbanity  and  generality.  He  was  fond  of  Cblitude, 
and  palled  much  of  his  time  in  a garden  near  his  fchool. 
lie  died,  at  an  advanced  age,  of  a coiifumption.  Of 
Iris  tenets  little  is  faid  by  the  ancients,  bccauic  he  iiiidtly 
adhered  to  the  doctrine  of  Halo/' 

jPOLEMONIUM,  Creek  Valerian,  ox  Jacob' t 
JLa*Ur  ; A genus  of  the  monogynia  order,  belong  log 
to  the  pcntamlria  claft  of  plants ; and  its  the  natural 
method  ranking  under  the^  29th  order,  Camfkuuct *. 
The  corolla  u>  quli.quepartite  ; the  {lamina  inferted  into 
leaks,  which  clofe  the  bottom  of  the  corolla ; the  llig- 
na  is  trifid  : the  capfulc  bilocular  fupetiur.  There  arc 
two  fpecics,  of  which  the  moil  remarkable  is  the  cceru- 
kum,  with  an  empakment  longer  than  the  flower.  It 
£rows>  naturally  in  fume  places  of  England  : however, 
its  beauty  bas  obtained  it  a place  in  the  gardens.  There 
are  three  varieties ; one  with  a white,  another  with  a 
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quitted  to  travel  into  Italy ; and  fludied  for  a long  time  Po'eron 
in  Rome  and  Florence,  where  be  formed  a ftyle  en- 
tircly  new,  which,  though  preferable  to  tlie  Flcmilh,  is  “ _**'  _r  *1 
unlike  any  Italian,  except  in  his  having  adorned  his 
landfcapes  with  ruins.  There  is  a vamifhed  fmoothad* 
and  finilhing  in  his  pictures,  that  reader  them  always 
pleating,  though  funplc  and  too  nearly  rcfcmbling  one 
another.  The  Roman  cardinals  were  charmed  with 
the  ncatndb  of  his  works,  as  was  alfo  the  great  duke  ; 
but  could  not  retain  him.  He  returned  to  Utrecht, 
and  pleafed  Rubens,  w ho  had  fcveral  of  his  performances. 

King  Charles  l.  iuvited  him  to  Loudon,  where  he  ge- 
nerally painted  the  figures  in  Steen wyck’s  perfpeCltves  : 
but  the  king  could  not  prevail  on  him  to  hx  here  ; for 
after  flaying  only  four  years,  and  being  har.dfnmcly  re- 
warded by  his  majelly  for  fcvcral  pieces  which  he  per- 
formed for  him,  he  returned  to  Utrecht,  and  died 
there  at  the  age  of  74.  His  works  arc  very  fcaice 
and  valuable. 

POLE  RON,  one  of  the  Banda  or  nutmeg  iflands 
in  the  Eait  Indies.  This  was  one  of  thofe  fpice  illands 
which  put  tbemfclvcs  under  the  protection  of  the  Eng- 
lish, and  voluntarily  acknowledged  James  I.  king  of 
Englaud  for  their  fovcrcign  ; for  which  rcafon  the  na- 
tives of  this  and  the  rcil  of  the  iflands  were  murdered 
or  driven  thence  by  the  Dutch,  togcllier  with  the 
Englilh. 

POLESIA,  a province  of  Poland,  bounded  by  Po- 
lachio  and  Proper  Lithuania  on  the  north,  and  by  Vol- 
hiuia  on  the  fouth.  It  is  one  of  the  palatinates  of  Li- 
thuania, and  is  commonly  called  and  its  capita! 

is  of  this  name.  It  is  full  of  forvlts  aud  lakes. 

POLESINO-de-Rovioo,  a province  of  Italy,  in  the 
republic  of  Venice,  lying  to  the  north  of  the  river  Po  ; 
and  bounded  on  that  fide  by  the  Paduan,  on  the  fouth 
by  the  Ferrarefe,  on  the  call  by  Degado,  aud  on  the 
well  by  the  Veronefe.  It  is  45  miles  in  length,  and 
17  in  breadth,  and  is  a fertile  country.  Rovigo  is  the 
capital. 

POLETiE  were  ten  magi (l rates  of  Athens,  who, 
with  three  that  had  the  management  of  money  allowed 
for  public  Ihows,  were  empowered  to  let  out  the  tribute- 
money  and  other  public  revenues,  and  to  fell  confiscated 
cilates ; all  which  bargains  were  ratified  by  their  pre- 
fldcut,  or  in  his  name.  They  were  by  their  office  alfo 
bound  to  convict  fuch  as  had  not  paid  the  tribute  called 
Milwti.',  and  fell  them  in  the  market  by  auction.  The 
market  where  thefe  wretches  were  fold  was  called 

POLIANTHES,  the  Tuberose  : A genus  of  the 
monogynia  order,  belonging  to  the  hexandria  clafs  of 
plants ; and  in  the  natural  method  ranking  under  the 
loth  order,  Coronah s.  The  corolla  is  funnd-fhaped, 
incurvated,  and  equal ; the  filaments  arc  inferted  into 
the  throat  of  the  corolla ; in  the  bottom  of  which  the 


blue,  and  another  with  a variegated  flower  ; alfo  a kind  gu  men  is  lituated.  There  is  but  one  fpecics,  conliiling 
srith  variegated  leaves.  1 hey  air  eafily  propagated  by  of  foine  varieties;  all  of  which  being  exotics  of  tender 
feeds ; but  that  kind  with  variegated  leaves  is  preferved  quality,  require  aid  of  artificial  heat,  under  flicker  of 
by  parting  its  roots,  becaufe  the  plants  raifed  from  feeds  frames  and  glaflcs,  &c.  to  bring  tlum  to  flower  in  per- 
vroUd  be  apt  to  degenerate  and  become  plain.  fettiou  in  this  country.  The  polianthes,  or  tuberofe, 

v POLEMOSCOFE,  in  optics,  the  fame  with  Opera-  hath  an  oblong,  bulb-like,  tuba » ms,  white  root ; crown-’ 
Glass.  See  Dioptrics,  p.  37.  .col.  1.  par.  3.  cd  with  a few  long  very  narrow  leaves;  amidll  them  an 

POLENBURC  (Conulius),  an  excellent  painter  upright,  ll might,  funt  Hem,  three  or  four  feel  high, 
of  little  huidfcapes  and  figures,  was  Iront  at  Utrecht  in  terminated  by  a long  fpike  of  large  white  flowers  ar- 
15X6,  and  educated  under  Blomacrt,  whom  he  foon  ranged  ahcrnatcly.  The  varieties  are  tlic  common  tq- 
.aiVot»»  XV.  Pait  I.  R r ^ berofe. 
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FotUmhe*.  berofe,  with  fiogle  flowrn, — double-flcraTTrd,— -dwarf-  ward?  plant  them  for  flowering. 
- J ’ 1 ftalked,— variegated-leaved.  They  *U  flower  here  in 


the 


June,  July,  and  Auguft  : the  flowers  are  funnel  or  bell 
fhaped ; gamilh  the  upper  part  of  the  ftem  in  a long 
fpike,  confiding  of  from  10  to  20  or  more  frparatc  in 
alternate  arrangemrnts,  the  lower  flamers  opening  Aril, 
which  are  fucceeded  by  thofe  above,  in  regular  order, 
making  in  the  whole  a moll  beautiful  appearance,  highly 
enriched  with  a moll  fragrant  odour.  The  common 
Angle  flowered  tuberofc  is  the  fort  the  mod  commonly 
cultivated,  as  it  generally  blows  the  mod  freely,  and 
poflefles  the  fined  fragrance.  The  double-flowered 
kind  alfo  highly  merits  culture,  as  when  it  blows  fair  it 
makes  a Angularly  fine  appearance.  The  dwarf  and 
the  variegate  ! kinds  arc  inferior  to  the  other  two,  but 
may  be  cultivated  for  variety. 

Ail  the  varieties  bring  exotics  from  warm  countries, 
although  they  arc  mrdc  to  flower  in  great  perfcClion  in 
our  gardens  by  aflittance  of  hot-beds*  they  will  not 
profper  in  the  open  ground,  and  do  not  increafe  freely 
in  England ; fo  that  a fupply  of  the  roots  is  imported 
hither  annually  from  Genoa,  and  other  parts  of  Italy, 
by  moll  of  the  eminent  nurfery  and  feedfmtu,  and  the 
Italian  warehoufe-kceper*  ; generally  arriving  in  Febru- 
ary or  March,  time  enough  for  the  enfuing  fummer's 
bloom  ; and  are  fold  commonly  at  the  rate  of  twelve  or 
fifteen  (hillings  per  hundred,  being  careful  always  to 
procure  as  large  roots  as  poflible,  for  on  thia  depends 
the  fuccefs  of  having  a complete  blow.  They,  requiring 
artificial  heat  to  blow  them  in  this  country,  are  planted 
in  pots,  and  plunged  in  a hot-bed,  under  a deep  frame 
furnilhed  with  glafs  lights  ; or  placed  in  a hot-houfe, 
where  they  may  be  blowcd  to  great  perfection  with 
little  trouble.  The  principal  fefifon  for  planting  them 
is  March  and  April : obferviug,  however,  that  in  order 
to  continue  a long  fucceflion  of  the  bloom,  it  is  proper 
to  make  two  or  three  different  plantings,  at  about  a 
month  interval  • one  in  March,  another  in  April,  and  a 
third  the  beginning  of  May,  whereby  the  blow  may  be 
continued  from  June  until  September ; obferviug,  as 
above-mentioned,  they  may  be  flowered  cither  by  aid  of 
a.  common  dung  or  bark  hot-bed,  or  in  a hot-houfe. 

With  rrfprid  to  the  propagation  of  thefe  plants,  it 
is  principally  by  offsets  of  the  roots.  The  blowing 
roots  that  are  brought  annually  fiom  abroad  for  fale  are 
often  fumifhed  with  offsets,  which  ought  to  be  Separated 
previous  to  planting.  'I’hofc  alfo  that  are  planted  here 
m our  gardens  frequently  fumifli  offsets  fit  for  reparation 
in  autumn  when  the  leaves  decay : they  muft  then  be 
preferred  in  fand  all  winter  in  a dry  fheltered  place  ; 
and  in  the  beginning  of  March,  plant  them  cither  in 
a bed  of  light  dry.  earth  in  the  full  ground  \ or,  to  for- 
ward them  as  much  as.  polfible,  allow  them  a moderate 
hot-bed  ; and  in  cither  method  indulge  them  with  a 
(belter  in  cold  weather,  cither  of  a frame  and  lights,  or 
arched  with  hoops  ami  oocafionaHy  matted ; but  let 
them  enjoy  the  full  air  in  all  mild  weather,  giving  alfo 
plenty  of  water  in  dry  weather  during  the  fcafon  of 
their  growth  in  fpring  and  fumrncr.  Thus  let  them 
, grow  till  their  leaves  again  decay  in  autumn  : then  take 
them  up,  clean  them  from  earth,  and  lay  them  in 
land  till  fpring  ; at  which  time  fuch  roots  as  are 
targe  enough  to  blow  may  be  planted  and  managed  as 
already  directed,  and  the  fmaller  roots  planted  again  in 
% ouriery-btd,  to  have  another  year’ s gTowth  ; after- 
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flower*  of  tuberofe  into  iweet  oil ; and  by  this  I 
means  give  it  a mod  excellent  flavour,  fcarce  inferior  to  Po^’K' 
oil  of  tafminc.  J 

POLICANDRO,  a fmafl  ifland  in  the  Archipelago, 
fcated  between  Milo  and  Morgo.  It  ha?  no  harbour, 
but  has  a town  about  three  miles  from  the  fhore  near  a 
huge  nick.  It  is  a ragged  (tony  illand,  but  yields  as 
much  corn  as  is  fufficietit  for  the  inhabitants,  who  eon- 
fifi  of  about  1 20  Greek  families,  all  Chrittians.  The 
only  commodity  is  cotton  ; of  which  they  make  napkins, 
a dozen  of  which  are  fold  for  a crown.  E.  Long.  35.  25. 

N.  Lat.  36.  36. 

POLICAS  FRO,  an  epifcopal  town  of  Italy,  in  the 
kingdom  of  Naples,  and  in  the  Hither  Principato ; but  • 
now  almoil  in  ruins,  for  which  reufon  the  bifhop  refidcs 
in  another  town.  E.  Long.  »J.  46.  N.  Lat.  40.  26. 

POLICY,  or  Polity,  in  natters  of  government. 

See  Polity. 

Pol  ter  of  Infttraner , or  Affurancr^  of  (hips,  is  a con- 
tract or  convention,  whereby  a per  ion  takes  upon  him- 
feif  the  rifks  of  a fea-voyage  ; obliging  himfelf  to  make 
good  the  Ioffes  and  damages  that  may  befal  the  veffcl, 
its  equipage,  tackle,  victualling,  lading,  &c.  either  from 
tempera,  (nipwrecks,  pirates,  fire,  war,  reprii'aU,  in  part 
or  in  w hole ; in  confidcratton  of  a certain  fumof  fevrn, 
eight,  or  ten  per  rent . more  or  lefs  according  to  the  rifle 
run  ; which  fum  is  paid  down  to  the  affurer  by  tlie  af- 
furve  upon  his  figning  the  policy.  See  Insurance. 

POLIDORO  da  Carav  aocio,  an  eminent  painter, 
bora  at  Caravaggio  in  the  Milanese  in  1492.  He  went 
young  to  Rome,  w*herc  he  worked  as  a labourer  in 
preparing  ffucco  for  the  painters ; and  was  fo  animated 
by  feeing  them  at  work  in  the  Vatican,  that  he  foliated 
fome  of  them  to  teach  him  the  rules  of  ddignrng.  He 
attached  himfelf  particularly  to  Maturino,  a young  Flo- 
rentine ; and  a fimflarity  in  talents  and  taite  producing 
a difmtCTcfled  affection,  they  affiliated  like  brothers, 
laboured  together,  and  lived  on  one  common  purfe,  un- 
til the  death  of  Maturino.  He  underflood  and  praftifed 
the  chiaro-fcuro  in  a degree  fuperior  to  any  in  the  Ro- 
man fchool ; and  finifhed  an  incredible  number  of  pi&ures 
both  in  frefco  and  in  oil,  few  of  the  public  buildings  at 
Rome  being  without  fome  of  his  paintings.  Being 
obliged  to  fly  from  Rome  when  it  was  (formed  and  pil- 
laged, he  retired  to  Mdlina,  where  he  obtained  a large 
fum  of  money  with  great  .reputation,  by  painting  the 
triumphal  arches  for  the  reception  of  Cbarics  V.  after 
his  victory  at  Tunis;  and  when  he  was  preparing  to 
return  to  Rome,  he  was  murdered,  for  the  lake  of  his 
riches,  by  his  Sicilian  valet  with  other  affklTms,  in  the 
year  1543. 

POLIFOLIA.  See  Andromeda. 

POLIGNAC  (Mdchicr  dc),  an  excellent  French 
genius  and  a cardinal,  was  bom  of  an  ancient  and  noble 
family  at  Puy,  the  capital  of  Velay,  in  166*.  He 
was  fent  by  Louis  XIV.  ambaffador  extraordinary  to 
Poland,  where,  on  the  death  of  Sobiefici,  he  formed  a 
project  of  procuring  the  election  of  the  prince  of  Conti. 

But  failing,  he  returned  home  under  fome  difgracr  ; 
but  when  reftored  to  favour,  he  was  fent  to  Rome  as 
auditor  of  the  Rota.  He  was  plenipotentiary  during 
the  congrefj  at  Utrecht,  at  which  time  Clement  1. 
created  him  a cardinal ; and  upon  the  acccffion  of  Louis 
XV.  he  was  appointed  to  refide  at  Rome  as  minifter  of 
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FoUfter  France,  He  remained  there  till  the  year  173*.  and 
W r died  iu  the  year  1741.  He  left  behind  him  a MS. 
^oq.CDc  popjyj  entitled  /! nil. Lucretius,  fru  De  Deo  et  Naiura  ; 

the  plan  ef  which  Ik  in  laid  to  have  formed  in  Holland 
in  a converfalion  with  Mr  Baylc.  This  celebrated  poem 
wag  full  published  in  the  year  1749*  and  ha*  fine*  been 
fevend  times  printed  in  other  countries  befides  France. 
He  had  been  received  into  the  French  Academy  in  1 704* 
iuto  the  Academy  of  Science*  in  1715*  into  that  of  die 
Belles  Let  ires  in  1717:  and  he  would  have  been  an  or- 
nament  to  any  fociety,  having  ail  the  accomplifhments 
of  a man  of  parts  and  learning. 

POLISHER,  or  Burnisher,  among  mechanics, 
an  inllromcnt  for  polilhing  and  humi thing  things  pro- 
per to  take  a polish.  The  gilders  ufc  an  iron-pohiher 
to  prepare  their  metals  before  gilding,  and  the  blood- 
Hone  to  give  diem  the  bright  polifh  after  gilding. 

The  puli/hers,  among  cutlers,  arc  a kind  of  wooden 
wheels  made  of  walnut-tire,  about  an  inch  thick,  and 
of  a diameter  at  plcafure,  which  are  turned  round  by  a 
great  wheel ; upon  thefe  they  (mouth  and  polifh  their 
work  with  emery  and  putty. 

The  polifhers  for  g Lifts  coni! ft  of  two  pieces  of  wood; 
the  one  flat,  covered  with  old  hat  j the  other  long 
and  lialf-round,  f aliened  on  the  former,  whofc  edge 
it  exceeds  on  both  fides  by  fome  inches,  which  ferves 
the  workmen  to  take  hold  of,  aud  to  work  backwards 
and  forwards  by. 

The  polithers  ufed  by  fpe&aclc-maken  arc  pieces 
of  wood  a foot  long,  feven  or  eight  inches  broad,  and 
an  inch  and  a half  thick,  covered  with  old  beaver  hat, 
whereon  they  polilb  the  Ihell  and  horn  frames  their  fpec- 
tack'-glaflca  are  to  he  fet  iu. 

POLISHING,  in  general,  the  operation  of  giving 
a glofs  or  lullrc  to  certain  fubftanccs,  as  metals,  glais, 
marble,  &c. 

The  operation  of  poliftung  optic-glafies,  after  being 
properly  ground,  is  one  of  the  moil  difficult  points  of 
th<;  whole  pruceis.  See  Telescope. 

POLITENESS  means  elegance  of  manners  or 
good  breeding ; Lord  Chcftcrficld  calls  it  the  art  of 
pleating.  It  has  alfo  been  called  an  artificial  good  na- 
ture ; and  indeed  good  nature  is  the  foundation  of 
true  pobtenefs;  without  which  art  will  make  but  a 
scry  indifferent  figure,  and  wdl  generally  defeat  its 
- own  ends.  “ Where  compliance  and  aflent,  caution 
* Lr  K**x.  and  candour,  fays  an  elegant  eflayift  *,  arife  from  a na- 
tural tenderaefs  of  difpofition  and  ioftnefs  of  nature, 
as  they  fometimes  do,  they  are  almolt  amiable  and 
certainly  cxcufablc \ but  as  the  effects  of  artifice,  they 
mull  be  defpifed.  1 he  perfons  who  poflefs  them  are, 
indeed,  often  themfclves  dupes  of  their  own  deceit, 
when  they  imagine  others  arc  deluded  by  it.  For  cx- 
ceffivc  art  always  betrays  itfelf ; and  many,  who  do  not 
openly  take  notice  of  the  deceiver,  from  motives  of  de- 
licacy and  tendemefs  for  his  charter,  fesretly  deride 
and  warmly  refeut  his  ineffectual  iuhtiky.” 
f Uettrfiej  •/  **  True  politcoefs  ( fays  another  author  + ) is  that  con- 

fixjitj.  tinual  attention  which  humanity  infpires  u*  with,  both  to 
pie  ale  othets,  and  to  avoid  giving  them  offence.  The 
furly  plain-dealer  exclaims  loudly  again  ft  this  virtue,  and 
prticis  his  own  (hocking  biuntnefs  and  Gothic  frvcdonw 
The  courtier  aud  fawning  flatterer,  on  the  contrary,  fub* 
fiitutc  in  its  place  infipid  compliments,  cringings,  and  a 
jargon  of  unmeaning  leniences.  The  one  blames  polite- 
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nefs,  beraufe  he  take*  it  for  a vice  *,  and  the  other  is  Pwhtgstfiu 
the  occafion  of  this,  bccaufc  that  which  he  praCtifci  ”,J* 

is  really  fo.'* 

Both  thefe  charaflrra  a&  from  motives  equally  ab- 
fund,  though  not  equally  criminal.  The  condu&  of  tlic 
artful  flatterer  it  guided  by  felf-love,  while  that  of  the 
plain-dealer  is  the  effeef  of  ignorance  ; for  nothing  is 
more  certain,  than  that  the  deftre  of  j 'leafing  is  found- 
ed on  the  mutual  wants  »»d  the  mutual  wifhes  of  man- 
kind ; on  the  pleafure  which  we  wifh  to  derive  from  fo- 
ciety, and  the  character  which  we  wifh  to  acquire. 

Men  having  difeovrred  that  it  was  nccelTary  and  agree- 
able to  unite  for  their  common  interefts,  they  have  made 
laws  to  reprefs  the  wicked,  they  have  fettled  the  duties 
of  focial  life,  and  conned  rd  the  idea  of  refpe&ability 
with  the  practice  of  thole  duties ; and  after  having 
preferibed  the  rcgulatioiiH  neccflary  to  their  common 
fafetv,  they  have  endeavoured  to  reuder  their  commerce 
with  one  another  agrcctible,  by  eftahiifhing  tlie  rules  of 
politenef*  and  good  breeding.  Indeed,  as  an  clega.it 
author  already  quoted  remarks,  the  philofophcr  who, 
in  the  auilcrity  of  lus  virtue,  (hould  condemn  the  art  of 
picafing  as  unworthy  cultivation,  would  deferve  little 
atten'iou  from  mankind,  aud  might  be  difmificd  to  his 
fobtary  tub,  like  his  brother  Diogenes.  It  is  the  dic- 
tate of  humanity,  that  we  (hould  endeavour  to  render 
ourfclves  agreeable  to  thofe  in  whufe  company  wc  arc 
deitined  to  travel  in  the  journey  of  life.  It  is  our  in- 
tereft,  it  is  the  fourcc  of  perpetual  Ottisfaftlon  ; it  is 
one  of  our  mod  important  duties  as  men,  and  particu- 
larly required  in  the  profeffor  of  Chriftianity.** 

It  is  nccdlefs  to  particularize  the  motives  which  have 
induced  men  to  praAifc  the  agreeable  virtues ; for, 
from  whatever  fourcc  the  defire  of  plcafmg  proceeds,  it 
has  always  increased  in  proportion  to  the  general  civili- 
zation of  mankind.  In  a rude  ftate  of  fociety,  pleafure 
is  limited  in  its  fourecs  and  in  its  operation.  When  the 
wants  of  mankind,  and  the  means  of  attaining  them,  arc 
few',  prrfonai  application  is  ticccflary  to  gratify  them,  and 
it  is  generally  iufhcicnt ; by  which  means  an  individual 
becomes  more  independent  than  can  poflibly  be  the  caiie 
in  civilized  life,  and  of  courfc  lcfsdi(pofcd  to  give  or  re- 
ceive afliilance.  Confined  to  the  folkary  wifli  of  furnilh- 
ing  means  fur  his  own  happinefs,  he  is  little  iutent  on  the 
plcafurcs  of  convcrfation  aud  focicty.  Hi*  delire  of  com- 
munication is  equal  to  the  extent  of  his  knowledge.  But 
as  foon  .lithe  natural  wants  of  life  arc  filled  up,  we  find 
unoccupied  time,  and  wc  labour  hand  to  make  it  pafs  in 
an  agreeable  maimer.  It  is  then  we  perceive  the  advan- 
tage of  poffcfling  a rational  nature,  and  the  delights  of 
mutual  intercourie.  When  we  confidcr  fociety  in  that 
ftate  of  perfection  which  enables  a great  part  of  the 
members  of  it  to  purfue  at  lcifurc  the  plcafurcs  of  coq- 
verfation,  we  (hould  expert,  both  from  the  cafe  of  ac- 
quitting ourfclves  to  the  fatisfaction  of  our  aftociates, 
and  from  the  advantages  ariling  from  this  conduct,  that 
the  art  of  pleating  might  be  reduced  to  a few  plain  and 
Jirr.ple  rules,  and  that  thefe  might  be  derived  from  a 
flight  attention  to  general  manners. 

JTic  art  of  pleating,  in  our  intercourse  with  nun- 
Lind,  is  indeed  fo  Ample,  that  it  requires  nothing  more 
than  the  comtant  defire  to  plcafc  in  all  our  word,  and 
actions ; and  the  praClicc  of  it  can  neither  wound  a 
man’s  felf-love,  nor  be  prejudicial  to  his  intcrdl  in  any 
iHilkitlc  fituation. 
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iM'tfref  ■ B*t  though  this  be  certain,  it  is  doubtkf*  lcfs  attended 
-1—  " * to  than  in  reafon  it  ought  to  be.  £ach  particular  man 
is  fo  anions  to  promote  his  own  ends  or  his  own  plcafure, 

S3  to  forget  that  his  neighbour  has  claims  equal  to  his 
own ; that  every  man  that  enters  into  company  gives 
up  for  the  time  a great  many  of  his  peculiar  rights ; and 
that  he  then  forms  part  of  an  affeciation,  met  together 
not  for  the  particular  gratification  of  any  one,  but  for 
the  purpofe  of  general  fatitfacrion.  See  Breeding, 
Conversation,  and  f’W  M.iNNKtt, 

The  qualities  eiTcntial  in  the  art  of  plcafing,  are  w- 
and  manners.  Ail  the  virtues  which 
form  a good  and  refpeAablc  ehara&cr  in  a moral  fenfe 
are  dfrnlial  to  tlic  art  of  pleaiing.  This  muft  be  an 
eflablifhtd  principle,  bccaufc  it  depends  on  the  wants 
and  mutual  relations  of  focicty.  In  all  affairs  of  com- 
mon bufinefs,  we  delight  in  tranfa&ing  with  inen  in 
whom  we  can  place  confidence,  and  in  whom  wc  find 
integrity  ; but  truth  is  fo  naturally  pleating,  ami  the 
common  affairs  of  life  are  fo  interwoven  with  focial  in- 
lercourfe,  that  we  derive  abundantly  more  fatisfaciion 
from  an  honell  character  than  from  fpedout  manners. 

* Should  you  he  ftlfpe&cd  (fays  Chefterficld)  of  in- 
Juttice,  malignity,  perfidy,  lying.  See.  all  the  parts 
and  knowledge  of  the  world  will  never  procure  you 
efteem,  friendship,  and  refpect.” 

The  firfl  of  virtues  in  our  commerce  with  the  world, 
and  the  chief  in  giving  plcafure  to  thofe  with  whom  wc 
affbeiate,  is  inviolable  finccrity  of  hcait.  Wc  can  ne- 
ver be  too  punctual  in  the  moft  fcrupulous  tendcroefs 
to  our  moral  character  in  this  refpcCt,  nor  too  nicely  a£- 
fected  in  preferring  our  integrity. 

The  peculiar  modes,  even  of  the  fashionable  world, 
which  are  founded  in  diflimulation,  and  which  on  this 
account  have  induced  feveral  to  recommend  the  prac- 
tice, would  not  prevent  a man  of  the  higheft  integrity 
from  being  acceptable  in  the  very  hell  company.  Ac- 
knowledged finccrity  gives  the  fame  ornament  to  cha- 
racter that  modefty  does  to  manners.  Jt  would  abun- 
dantly atone  for  the  want  of  ridiculous  ceremony,  or 
falfc  and  unmeaning  profeffions  ; and  it  would  in  no  re- 
fpe£t  diminifh  the  luftre  of  a noble  air,  or  the  perfection 
©f  an  elegant  addrefs. 

If  integrity  be  the  foundation  of  that  character  which 
Is  moft  generally  acceptable,  or  which,  in  other  words, 
poffcflcs  the  power  of  plcafmg  in  the  higheft  degree, 
humanity  and  modefty  are  its  higheft  ornaments. 

The  whole  art  of  plcafing,  as  far  as  the  virtues  arc 
concerned,  may  be  derived  from  the  one  or  other  of 
thefe  fourccs.  Humrnity  comprehends  the  difplay  of 
every  thing  amiable  to  others  ; modefty  removes  or  fup- 
prefles  everything  oftbnfive  in  ourfclves. 

This  modefty,  however,  is  not  ioconfiftcnt  with  firm- 
refs  and  dignity  of  character : it  arifes  rather  from 
the  knowledge  of  our  imperfection  compared  with  a 
certain  ftaudard,  than  from  confcious  ignorance  of  what 
wc  ought  to  know.  We  mutl  therefore  diftinguilh  be- 
tween this  modefty  and  what  the  French  call  m>iuvatfe 
kotiir.  The  one  is  the  UBaffe&cd  and  unafluming  prin- 
ciple which  leads  us  to  give  preference  to  the  merit  of 
others,  the  other  is  the  aukward  ftruggliug  of  nature 
over  her  own  infirmities.  The  firth  gives  au  additional 
luftre  to  every  good  quality  ; while  fume  people,  from 
feeling  the  pain  and  inconveniency  of  the  mouvaife 
icnJc,  have  ruihed  into  the  other  extreme,  and  turned 
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impudent,  as  cowards  fometimes  grow  defpenrte  from  Pot 
cxcefs  of  danger.  The  medium  between  thefe  two  ex-  »_bJ 
tremes  marks  out  the  well-bred  man  j he  feels  himfelf 
firm  and  eafy  in  all  companies,  is  modeft  without  being 
bathful,  and  fteady  without  being  impudent. 

A man  poffdfing  the  amiable  virtues  is  ftill  farther 
prepared  to  plcafe,  by  having  in  his  own  mind  a perpe- 
tual fund  of  fatisfit&ion  and  entertainment.  He  is  put 
to  no  trouble  in  concealing  thoughts  which  it  would  be 
difgraceful  to  avow,  and  he  is  not  anxious  to  difplay 
virtues  which  his  daily  converfation  and  his  conftant 
looks  fender  vifible. 

The  next  ingredient  in  the  art  of  plcafing,  is  to  pof- 
fefs  a corrcCt  and  enlightened  underftaruling,  and  a fund 
of  rational  knowledge.  With  virtue  and  modefty  we 
mull  he  able  to  entertain  and  inftru&  thofe  with  whom 
we  aflbeiate. 

The  faculty  of  communicating  ideas  is  peculiar  to 
man,  and  the  pleafure  which  he  derives  from  the  inter- 
change alone  is  one  of  the  moft  important  of  his  blef- 
fings.  Mankind  are  formed  with  munberlefs  wants,  and 
with  a mutual  power  of  aififting  each  other.  It  is  a beau- 
tiful and  happy  part  of  the  fame  perfect  plan,  that  they 
arc  likewife  formed  to  delight  in  each  other’s  company, 
and  in  the  mutual  interchange  of  their  thoughts.  The 
different  fpccics  of  communication,  in  a highly  polifhed 
age,  are  as  numerous  as  the  different  ranks,  employments, 
and  occupations  of  men ; and  indeed  the  knowledge  which 
men  with  to  communicate,  takes  its  tinge  from  their 
peculiar  profeffion  or  occupation. 

Thus  commercial  men  delight  to  talk  of  their  trade, 
and  of  the  nature  of  public  bufinefs  ; men  of  pleafure, 
who  wilh  merely  to  vary  or  quicken  their  amusements, 
are  in  converfation  light,  trilling,  and  infinccre ; and 
the  literati  delight  to  dwell  on  new  books,  learned  men, 
and  important  difeoveries  in  fciencc  or  in  arts.  But  a» 
the  different  claffet  of  men  will  frequently  meet  toge- 
ther, all  parties  muft  fo  contrive  matters,  as  to  combine 
the  ufeful  and  agreeable  together,  fo  as  to  give  the 
greateft  delight  at  the  time,  and  the  greateft  plcafure 
on  reflexion.  An  attention  to  thefe  principles  would 
make  the  man  of  pleafure  and  the  man  of  learning  meet 
together  on  equal  terms,  and  derive  mutual  advantage 
from  their  different  qualifications.  With  due  attention1 
to  fuch  ideas,  we  proceed  to  mention  the  kinds  of 
knowledge  which  are  moft  fitted  for  converfation- 
Thofe  who  wilh  to  plcafe  fhould  particularly  endea- 
vour to  be  informed  in  thofe  points  which  moft  gene- 
rally occur.  An  accurate  or  extenfive  knowledge  un- 
learned fubjc&t  is  by  no  means  fufficicnt : we  muft  alfo* 
have  an  accurate  and  extenfive  knowledge  of  the  com- 
mon occurrences  of  life. 

It  is  the  knowledge  of  mankind,  of  governments,  oF 
hittory,  of  public  characters,  aud  of  the  fprings  which- 
put  the  great  and  the  little  a&ions  of  the  world  ii» 
motion,  which  give  real  pleafure  and  rational  inftruc- 
tion.  The  knowledge  which  we  communicate  muff 
in  fume  fhape  be  interefting  to  thofe  to  whom  we  com- 
municate it  { of  that  nature,  that  the  detire  of  recei- 
ving it  may  overbalance  every  kind  of  difguft,  excited 
too  often  on  the  feore  of  envy  and  felwove,  agamff 
thofe  who  happen  to  pofiefs  fuperior  endowments,  and 
at  the  fame  time  of  that  importance,  as  to  elevate  the 
thoughts  fomewhat  above  the  a&ions  and  the  faults  of 
the  narrow  citric  formed  in  our  own  immediate  neigh- 
bourhood. 
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Wi«ft  bourhood.  On  thii  account  it  it  recommended  by  an 
* u author  who  fully  knew  mankind,  as  a maxim  of  great 
importance  in  the  art  of  pleating,  to  be  acquainted  with 
the  private  cha rafter  of  thofe  men  who,  from  their  Na- 
tion or  their  aftioni,  are  making  a figure  in  the  world. 
We  naturally  wilh  to  fee  fuch  men  in  their  retired  and 
undifguifed  moments?  and  he  who  can  gratify  u»  it  high- 
ly acceptable.  Hiftory  of  all  kinds,  fitly  introduced, 
and  occasionally  embellifhcd  with  pleating  anecdotes,  is 
a chief  part  of  our  entertainment  in  the  intercourfe  of 
Kfe.  This  is  receiving  inftruftion,  without  exciting 
much  envy  ; it  depends  on  memory,  and  memory  is  one 
of  thofe  talents  the  poffeflion  of  which  we  leaft  grudge 
to  our  neighbour.  Our  knowledge  of  hiftory,  at  the 
fame  time,  mull  nos  appear  in  long  and  tedious  details ; 
but  in  apt  and  well-chofen  all u lions,  calculated  to  illuf- 
tratc  the  particular  fabjeft  of  convocation.  But  the 
knowledge  moll  ncccffary  is  that  of  the  human  heart* 
This  is  acquired  by  conftant  observation  on  the  manners 
and  maxims  of  the  world,  connefted  with  that  which 
pafTcs  in  our  own  mind*.  This  leads  us  from  the  com- 
mon details  of  conduft,  from  flandeT  and  defamation, 
to  the  fourccs  and  principles  of  aftion,  and  enables  us 
to  enter  into  what  may  be  colled  the  philofophy  of  con- 
verfation  We  may  fee  both  the  practicability  of  this 
kind  of  difeourfe,  and  the  nature  of  it,  in  the  following 
lines  of  Horace  : 

Sermo  oritur,  non  de  villis  domibufve  alienis  ; 

Nec  male  nccnc  Lepos  fa! let  : fed  quod  magi9  ad  nos 

Pcrtinct,  dt  nefeire  malum  eft,  agitamuS- : utrumne 

Divitiis  homines,  an  lint  virtute  beati  ? 

Qiildve  ad  amicitias,  ufus  reftumne,  t rah  at  not  ? 

Et  qux  fit  uatura  boni,  fummumque  quid  cjus  ? &c. 

By  this  means  conftant  materials  are  fupplied  for  free, 
eafy,  and  fpirited  communication,  The  rritraints  which 
arc  impofed  on  mankind,  either  from  what  their  own 
charafter  may  fuffer,  or  from  the  apprehenfion  of  gi- 
ving offence  to  others,  are  entirely  taken  off,  and  they 
have  a fufticient  quantity  of  current  coin  for  all  the  com- 
mon purpofes  of  life. 

In  addition  to  virtue  and  knowledge,  which  are  the 
chief  ingredients  in  the  ait  of  pleating,  we  have  to  con- 
fider  graceful  and  eafy  manners.  Lord  Chefterficld  in- 
deed contiders  thefe  as  the  moll  cfTcntial  and  important 
part  ; as  if  the  diamond  received  its  whole  value  from 
the  poliih.  But  though  he  is  unqueftionably  miitaken, 
there  is  yet  a certain  fweetnefs  of  manners  which  is 
particularly  engaging  in  our  commerce  with  the  world. 
It  is  that  which  conllitutcs  the  charafter  which  the 
French,  under  the  appellation  of  tamable,  fo  much  talk 
* of,  and  fo  juftly  value.  This  is  not  fo  eatily  described 
an  felt.  It  is  the  compound  refult  of  different  things; 
aa  complaifance,  a flexibility,  but  not  a fervility  of  man. 
Bers,  an  air  of  fbftnefs  in  the  countenance,  gefture,  and 
expreffion,  equally  whether  you  concur  or  differ  with 
the  perfon  you  convcrfe  with.  This  is  particularly  to 
be  ftudied  when  we  are  obliged  to  refufe  a favour  alked 
of  us,  or  to  fay  what  in  itfdf  cannot  be  very  agreeable 
to  the  perfon  to  whom  we  fay  it.  It  is  then  the  nc- 
ccffary gilding  of  a difagrceable  pOL  But  this,  which 
may  be  called  the  fuavtter  in  modo,  would  degenerate 
and  link  into  a mean  and  timid  complaifance  and  paf- 
fi venefs,  if  not  fupported  by  firrands  and  dignity  of 
«bans6Ux.  Hence  the  -Latin  fcnlcucc,  Juuviur  tn  muJo, 
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Jhrtittr  in  re,  becomes  1 ufeful  and  important  maxim  in  Poll  tends. 

Genuine  eafy  manners  refult  from  a conftant  atten- 
tion to  the  relations  of  perfbns,  things,  time,  and  places. 

Were  we  to  convcrfe  with  one  greatly  our  fuperior,  we 
are  to  be  as  eafy  and  unembarraffed  as  with  our  equals  ? 
but  yet  every  look,  word,  and  aftion,  fhould  imply, 
without  any  kind  of  fervile  flattery,  the  greateft  refpeft. 

In  mixed  companies,  with  our  equals,  greater  eafe  and 
liberty  are  allowed  ; but  they  too  have  their  proper  li- 
mits. There  is  a focial  refpeft  ncccffary.  Our  words, 
gdlures,  and  attitudes,  have  a greater  degree  of  lati- 
tude, though  not  an  unbounded  one.  That  eafinefa- 
of  carriage  and  behaviour  which  is  exceedingly  enga- 
ging, widely  differs  from  negligence  and  inattention, 
and  by  no  means  implies  that  one  may  do  whatever  he 
pleafes  ; it  only  means,  that  one  is  not  to  be  ftiff,  for- 
mal, and  embarraffed,  dikoncerted  and  alhamed  ; but  it 
requires  great  attention  to,  and  a fcrupuluus  obfervation 
of,  what  the  French  call  let  bunftancct ; a word  which 
implies  44  decorum,  good-breeding,  and  propriety/' 
Whatever  we  ought  to  do,  is  to  be  done  with  eafe  and 
unconcern  ? whatever  is  improper,  mu  ft  not  be  done  at 
all.  In  mixed  companies,  alfo,  different  ages  and  fexet 
are  to  be  differently  addreffed.  Although  we  are  to 
be  equally  eafy  wilh  all,  old  age  particularly  require* 
to  be  treated  with  a degree  of  deference  and  regard. 

It  is  a good  general  rule,  to  accuftotn  ourfelvcs  to  have 
a kind  feeling  to  every  thing  connefted  with  man  ; and 
when  this  is  the  cafe,  wc  Ihall  feldom  err  in  the  appli- 
cation. Another  important  point  in  the  bienfeamet  is, 
not  to  run  our  own  prefent  humour  and  difpotition  in- 
difcriminately  againft  every  body,  but  to  obferve  and 
adopt  theirs.  And  if  wc  cannot  command  one  prefent 
humour  and  difpotition,  it  is  ncccffary  to  tingle  out 
thofe  to  convcrfe  with  who  happen  to  be  in  the  hu-  * 
mour  the  nearell  to  our  own.  Pcremptorincfs  and  dcci- 
fion,  efpecially  in  young  people,  is  contrary  to  the  bun - 
ft  amts  : they  fhould  feldom  leefn  to  difient,  and  always 
ufe  fomc  foftening  mitigating  cxprcffion. 

1 here  is  a bunftmntt  alfo  with  regard  to  people  of 
the  lowdt  degree ; a gentleman  obferves  it  with  his 
footman,  and  even  indeed  with  tlic  beggar  in  the 
ftreet.  He  contiders  them  as  objects  of  compafliott, 
not  of  inf ult ; he  fpeaks  to  neither  in  a harfh  tone,  but 
correfts  the  one  coolly,  and  refufes  the  other  with  hu- 
manity. 

The  following  observations  perhaps  contain  the  frnn 
of  the  art  of  pleating  t 

1.  A fixed  and  habitual  refolution  of  endeavouring, 
to  pleafe,  is  a circumftance  which  will  feldom  fail  of  t!- 
feft,  and  its  effeft  will  every  day  become  more  vilible 
as  this  habit  increales  in  itrcnglJi. 

2.  This  refolution  mull  be  regulated  by  a very  confi. 
dcrable  degree  of  good  feufev 

3.  It  is  a maxim  of  aluioil  general  application,  that 
wliat  pleafes  us  in  another  will  alfo  pk&ic  others  in  us. 

4.  A conftant  and  habitual  attention  to  thc^different 
difpotition*  of  mankind,  to  their  ruling  paffions,  and  to 
their  peculiar  or  occaiional  humours,  i*  ablolutely  nceef- 
iary. 

5.  A man  who  would  pieafe,  mull  poflu*  a firm,, 
equal,  and  fteady  temper.  And, 

6.  An  eafy  and  giaceful  manner,  as  diftnut  froipbaftu 
fuliida  on  the  one  hand  ax  from  impuvhaoc  on  the 
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other.  “ He  who  thinks  himfclf  furc  of  pleating  (fays 
IWhn.  lou[  ChelKitidd),  and  he  who  ddputl  of  it,  are  equal- 
ljr  fut  to  fail.”  Ar*l  lie  is  undoubtedly  in  the  right. 
The  one,  by  his  afiinning  vanity,  is  inattentive  to  the 
mtuurt  of  platting  ; and  the  other,  frum  fear,  is  ren- 
dered incapable  of  employing  them. 

A variety  of  excellent  rules  for  acquiring  politendv, 
with  Undurt#  on  particular  kinds  of  impolite nefa,  may  be 
found  in  the  Spectator,  R jmb/er,  Idler , Rounder,  Mirror, 
and  other  periodical  works  of  that  kind  ; in  Knox's  Ef- 
Jayt , and  among  Swift*/  Work/  ; fee  Good  Manns  ns. 
Chrferjield' s Art  of  P leafing,  and  Iris  Litters , arc  alio 
worthy  of  peruf  J,  provided  the  reader  be  on  his  guard 
agaitiii  the  infincerity  and  other  rices  which  thofe  books 
are  calculated  to  infuie,  and  provided  be  always  bears  in 
mind  what  we  have  endeavoured  to  iliotv  in  this  article, 
that  true  politenef*  does  not  ccmfift  in  fpecioirs  manner! 
and  a diifimulating  atUrcis,  but  that  it  mult  always  be 
founded  on  real  worth  and  iutrinfic  virtue. 

POUTIAM  (Angelo),  was  born  at  Monte  Pul- 
cbno  iu  Tutcany  in  >454.  He  learned  the  Greek 
tongue,  of  which  he  became  a complete  mailer,  under 
Androtiicufl  of  Thcihdonira.  He  is  laid  to  have  written 
verfesi  both  in  Greek  and  Latin  when  he  was  not  more 
than  12  years  of  age.  He  lluditxl  alio  the  Platonic 
philofophy  under  Mariiiius  Ficinus,  and  that  of  Ari- 
ftotlc  under  Argyropylus.  He  was  one  of  the  mod 
learned  and  polite  writers  of  his  time.  The  full  work 
which  gained  him  a reputation  was  a poem  on  tire 
tournament  of  Julian  de  Medicik.  The  account  he 
wrote  tome  time  after  of  die  conspiracy  of  the  Paaai’s 
was  very  much  etleemcd.  lie  wrote  many  other  pieces 
which  have  merited  approbation ; and  liad  he  lived 
longer,  he  would  have  enriched  the  republic  of  lettep 
wiui  many  excellent  works ; but  he  died  at  the  age 
of  40  years.  His  morals  an  furc  red  the  homclincts  of 
his  face  rather  than  the  beauty  of  his  genius  ; for 
Paul  Jovius  informs  us,  that  “ he  was  a man  of  aukward 
and  perverfe  manners,  of  a countenance  by  no  means 
open  and  liberal,  a note  remarkably  large,  and  fquinting 
eyes.  He  was  crafty,  fatirical,  and  full  of  inward  ma- 
lice : for  his  eonllant  way  was,  to  fneer  and  ridicule  the 
produdions  of  other  men,  and  never  to  allow  any  criti- 
cifnn,  however  juft,  upon  his  own." 

He  was,  nevertheless,  as  all  acknowledge,  a man 
of  moll  confumniate  erudition  ; and  not  only  fo,  but  a 
very  polite  and  elegant  writer.  Erafmus,  in  his  Cicero. 
niaKUJ , calls  him  a rare  miracle  of  nature,  on  account  of 
his  excelling  in  every  kind  of  writing  : his  words  an? 
remarkable : **  Fateor  Angrlum  prorftu  angelica  futffe 
menu,  rarum  nature  mi  ratal  am,  ad  tjuoekwupn  feripti  ge. 
nut  apfilitarrt  animat ».”  Some  of  his  poems  were  fo 
much  admired,  that  fevtral  learned  ntai  have  made  it 
their  1m finds  to  comment  on  them.  It  has  been  often 
reported  that  he  fpokc  of  the  Bible  with  great  con- 
tempt ; and  that,  having  read  it  but  once,  lie  complain- 
ed he  had  never  fpent  his  time  fo  ill.  Hut  this  is  not 
probable,  for  it  mull  be  remembered  that  he  was  a 
prieft  and  canon  of  Florence  ; and  we  learn  from  one 
of  his  EpitUcs  that  he  preached  a whole  Lent.  It 
does  not  indeed  follow'  henre,  that  he  did  not  think 
contempt uoufly  of  the  Bible,  btcsufc  many  of  his 
church,  especially  among  the  better  fort,  have  not  been 
very'  good  believers,  and  lie  might  be  one  of  them  : but 
it  is  not  likely  he  would  fjxrak  out  fo  freely.  u 1 could 
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(as  Biyle  fays)  modi  more  eafily  U-licvc  the  judgment  Wtkd. 
lie  is  fsid  to  have  made  oq  the  Ffalma  of  David  and 
the  Odes  of  Pindar : be  did  not  deny  that  then;  are*®”*1** 
many  good  and  line  things  m the  Ptiilms  ; but  he  pro.-  ' 
tended  that  the  fame  tilings  appear  iu  Pindar  with  more 
brightnels  aud  fweetnefs.’*  The  two  Scaiigcrs  have 
fpoken  liigldy  of  Politiau ; die  elder  has  preferred  a 
condolatory  elegy  of  his  to  that  which  Ovid  fait  to  Li- 
vta  upon  the  death  of  Drufus,  and  fays,  he  had  rather 
have  been  tire  author  of  it : the  younger  calls  him  an 
excellent  poet,  but  thinks  the  ilyk  oif  his  cpiilks  too 
elated  and  declamatory. 

His  works  have  been  printed  at  various  times,  and  in 
various  places  ; his  cpililc*  have  probably  been  moll  read, 

Ixxaufc  thefe  are  things  which  the  generality  of  people 
are  bell  pkafed  with. 

POLITICAL,  from  “ a city/*  tiguifies  any 
thing  that  relates  to  policy  or  civil  government. 

Political  Arithmetic,  is  the  ait  of  rcaibaing  by 
figures  upon  nutters  relating  to  government,  fuch  as 
the  revenues,  number  of  people,  extent  aud  value  cf 
Lrui,  taxes  trade,  Ac.  in  any  nation. 

Tiuric  calculations  arc  generally  made  with  a view 
to  afceilain  the  comparative  ftrength,  profperity.  See, 
of  any  two  or  more  nations.  With  this  view,  Sir  Wil- 
liam Petty,  in  kis  Political  Arithmetic,  p.  74,  tec,  com- 
putes du*  land  of  Holland  and  Zealand  to  be  about 
1,000,00c  acres,  and  that  of  Prance  to  lie  8,000,000  1 
and  yd  the  former  is  one-third  part  as  rich  and  ftrong 
as  the  latter.  The  (hipping  of  Europe  he  computes 
to  lie  about  2,000,000,  of  which  Britain  has  500,00c; 

Holland  900,000;  France  1 00,0c C;  Hamburgh,  Den- 
mark, Sweden,  and  Dantzic  250,000;  and  Spain,  Por- 
tugal, Italy,  See.  the  reft.  The  exports  of  France  he 
computes  at  L.  5,000,000,  of  which  one-fourth  came 
to  Britain ; of  Holland  L.  > 8,ooc,ooc,  of  which 
L.  300,000  came  to  Britain.  Tlie  money  raifed  year- 
ly by  the  king  of  France  was  about  L.  6,500,000  Ster- 
ling; that  of  all  die  Dutch  provinces  L.  3,000,000,  of 
which  2, 100,000  was  raifed  in  Holland  and  Zealand. 

The  number  of  people  in  England  he  computed  to  be  fix 
millions,  and  tbeir  expences,  at  L.  7 per  a head, 

L.  42,000,000  ; the  rent  of  land  L.  8,000,000  ; and 
the  mtcrefts,  Ac.  of  perfonal  eftatet  as  much,  the  rents 
of  houfes  L.  4,000,000,  and  the  profits  of  labour 
L.  26,000,000.  'Die  people  of  lrclsnd  he  reckoned 
1 ,300, too.  The  corn  fpent  in  England,  at  5/.  a buftiei 
for  w heat,  and  zi.6rA  for  barley, amounts  toL.  10,000^000 
a- year.  The  navy  of  England  the*  required  36,000 
men  to  man  it,  and  other  trade  and  (hipping  48,0 00. 

In  France,  to  manage  the  whole  (hipping  trade,  there 
were  then  required  only  t 50c'  men.  The  whole  people 
of  Franco  were  13,500,000;  and  thofe  of  England, 
Scotland,  and  Ireland,  about  9,500,000.  In  the  three 
kingdoms  are  about  20,000  churchmen,  and  in  France 
more  than  270,00c.  In  the  dominions  of  England 
were  above  40,000  fcamen,  and  in  Fr ar.ee  not  more 
than  10,000.  In  England,  Scotland,  and  Ireland,  and 
all  their  dependencies,  there  was  then  about  60,000 
ton  of  (hipping,  worth  about  4,500,000  in  money. 

‘Die  tea-line  round  England,  Scotland,  and  Ireland,  and 
the  adjacent  iiles,  is  about  3H00  miles.  In  the  whole 
world  he  reckoned  about  3 50,000,000  of  people ; and 
thofe  with  whom  the  Engliih  and  Dutch  have  any  com- 
merce, uot  mute  than  eighty  millions  ; aud  the  value  of 

commodity* 
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political  commodities  annually  traded  for  in  the  whole  not  aboTe 

Arithmetic.  ^rfcoo,ccc.  That  the  raanufa&ures  exported  from 

- '*  * England  amounted  to  about  L.  5,000,000  per  annum  t 
lead,  tin,  and  coals,  to  L.  500,000  per  annum.  The 
value  of  the  French  commodities  then  brought  into 
England  did  not  exceed  L.  i,2oe,ooo per  annum  ; and 
the  whole  cafh  of  England  in  current  money  was  then 
about  L.  6, roc,'  00  Sterling. 

With  thefe  calculations  Dr  Davenant  was  di  fiat  idled  ; 
and  therefore,  from  the  obfervations  of  Mr  Greg.  King, 
he  advanced  others  of  his  own.  He  reckons  the  land 
of  England  30  millions  of  acres;  the  number  of  people 
5 mill  to  ns  and  a hall,  incteafing  9000  a year,  nuking 
allowance  for  wart,  plagues,  and  other  accidents.  He 
reckons  the  inhabitants  of  London  530,000;  of  other 
cities  and  market-towns  in  England  8 70,000 ; and  thufe 
of  villages,  &c.  4,xor,<  oc.  The  yearly  rent  of  land 
he  reckons  L.  10,000,000;  of  botnra,  &c.  2,000,000; 
the  produce  of  all  kinds  of  grain  in  a tolerable  year 
L..q, 075,000;  the  animal  rent  of  com  land*L.2,2CK3,cco, 
and  their  net  produce  L.  9,000,000 ; the  rent  of  pa- 
fture,  meadows,  woods,  forces,  commons,  heaths,  &c. 
I*.  7,000,000  ; the  annual  produce  by  cattle  in  butter, 
chccfe,  and  milk,  abont  L.  2,500,000 ; the  value  of 
the  wool  yearly  lhorn  about  L.  2,coe,oco  i of  Itorfea 
yearly  bred  about  L.  250,000 ; of  the  tfeih  yearly  fpent 
as  food  about  L.  3,350,00c  ; of  the  talbw  and  hides 
about  L.6oc,cco;  of  the  hay  yearly  confumed  by 
horfes  about  I-  1,300,000;  of  the  hay  confumed  by 
other  cattle  L.  t ,000,000;  of  the  timber  yearly  felled 
for  building  L.  5Cc,coc;  and  of  the  w ood. yearly  fpent 
in  firing,  ike.  about  L.  fco.^co.  The  proportion  of 
the  land  of  England  to  itt  inhabitants  is  now  about  7 £ 
acres  per  head  ; the  value  of  the  wheat,  rye,  and  bar- 
ley, neceffary  for  the  fuftenance  of  England,  amounts 
to  at  kail  L.  6,OCO,OCO  Sterling  per  annum;  of  the 
vrooUeo  manufacture  about  L.  8,occ,oeO  per  annum, 
and  exports  of  all  kinds  of  the  woollen  manufacture 
amount  to  above  L.  2,000,000  per  annum  ; the  annual 
income  of  England,  on  which  the  whole  people  fnhfift, 
and  out  of  which  all  taxes  are  paid,  is  reckoned  to  be 
about  L.  43,000,00c,  that  of  France  L.  8 1 ,00c roco, 
and  of  Holland  L.  18,250,000.  See  Davenant’s  P.jfay 
on  Troth,  in  vui.  vL  of  his  works.  For  calculations  rc- 
fpecting  mortality,  fee  Major  Grant’s  Objtrvotiont  on 
the  Bilk  oj  Mortality,  and  our  article  Bills  cf  Mot- 
Tm tttrr. 

In  VoL  XL1 X.  of  the  Philofbphical  Tran  fathom  we 
Lave  an  dlimale  of  the  number  of  people  in  England 
by  Dr  Brakenridge,  from  confidcring  the  number  of 
houfes  and  quantity  of  bread  confumed.  On  the  for- 
mer principle  he  computes  the  number  of  people  to  he 
6,257,41b  of  all  ages,  counting  in  England  and  Wales 
<yi  1,310  lioufca,  and  allowing  tut  perfbns  to  a houfe. 
'From  a furvey  of  the  wiriBow-Ughu  after  the  year 
1750,  the  number  of  houfes  charged  in  England  and 
Wales  were  690,000,  brink*  200,000  cottages  that 
pay  nothing  ; the  whole  number  therefore  was  890,000, 
and  the  number  of  people,  allowing  fix  to  a houfe, 
5,340,00c.  On  the  latter  principle,  he  c inmate*  the 
■number  of  quarters  of  wheat  confumed  at  home  to  be 
2,026,100  ; and  allowing  a quarter  for  three  perfon* 
in  a year,  or  (even  ounce*  a day  for  each  perfoc,  he 
concludes  the  number  of  people  to  be  6,078,300.  Of 
*4  hi.  xuimbcr,  according  to  Dr  Halky's  rule,  he  fuppo- 
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fes  about  1,500,000  men  able  to  carry  arm*.  The  coun-  PeWeal 
try  he  fuppofes  capable  of  fup porting  one-half  more  Arithmetic 
inhabitants,  or  9,000,000  ; for,  according  to  Mr  Tera- 
pieman's  furvey,  England  contains  49,453  fquare  miles, 
that  is,  31,648,000  acres,  of  which  25,300,000  acres 
arc  proper  to  be  cultivated  ; and  allowing  three  acres, 
well  manured,  for  the  maintenance  of  one  perfon,  there 
will  be  maintenance  in  England  for  8,430,000  people ; 
to  which  add  the  product  of  fifhing,  and  it  will  enable 
the  country  to  fupport  9,000,000.  In  Ireland,  Mr 
Tempkman  reckons  17,5  36,000  acres,  of  which  Dr 
Brakcnridgc  thinks  1 2,000,000  are  capable  of  cultiva- 
tion  ; and  allowing  four  acres  to  each  perfon,  and  the 
uumber  of  inhabitants  to  be  only  1, 000,00c,  Ireland 
could  maintain  2, c 30,000  more  people  ’than  it  lias 
now.  In  Scotland,  containing  1,  toe, oco  people,  and 
17,728,000  acres  of  land,  of  which  there  arc  l l,C0C,C00 
good  acres,  allowing  five  for  each  perfon,  he  fuppofes 
there  may  be  proviiion  for  2,200,000  people,  or  for 
70c, oco  more  than  there  are  at  prefect.  Hence  he 
infers,  that  were  both  the  Britifh  ifles  properly  cultiva- 
ted, there  is  a provifnn  for  6,900,200  inhabitants 
beyoud  the  prelent  number.  Extending  his  furvey  to 
the  whole  globe,  he  fuppofes  the  wltolc  furface  to  lx 
t%»  the  quantity  of  land  a*  8 to  3,  /.  e.  as  197,819,550 
to  74,182,331  fquare  miles;  out  of  which,  dcdu&ing 
one-third  for  waftc-grsund,  there  will  be  49, j 54,887 
fqaare  miles,  or  31,641,127,6'fo  good  acres.  And  Ha- 
ting the  whole  number  of  inhabitants  on  the -globe  to  • 
be  40c ,000,00c,  there  will  be  79  good  acres  to  each 
perfon.  Sec  Dr  LI  alley’s  Cat 'ui attorn  00  the  fame  fub- 
jc£t,  and  Dr  Price' 1 (for  a lift  of  wbofc  works  lee  his 
life  at  the  word  Price},  and  King  on  tlx  National 
Veh. 

POLITICS,  the  firft  part  of  economy  or  ethics, 
confiding  in  the  well  governing  aud  regulating  the  af- 
fairs of  a ftate  for  the  maintenance  of  the  public  Lift  tv, 
order,  tranquillity,  and  morals. 

Lord  Baoon  divides  politics  into  three  parts,  viz.  the 
pre/ervation  of  the  Hate,  its  happintfs  and  'Jiourtjhmy,  and 
ita  tnlar^cment.  Of  the  firft  two,  he  informs  us,  various 
authors  have  treated,  but  the  Jail  has  never  been  han- 
dled ; and  he  has  given  a fpccimcn  of  an  efuy  to  fop- 
ply  the  want. 

POLITY,  os  Policy,  denotes  the  peculiar  form 
and  ootift itn tion  of  the  government  of  any  ftate  or  na- 
tion ; or  the  laws,  orders,  and  regulations,  relating 

thereto  •. Polity  differs  only  from  politics,  as  tlx  • Sec  G*. 

theory  from  the  practice  of  any  art.  \et»ma4. 

Ot  the  nature  of  our  focial  duties,  both  private  and 
political,  we  have  already  fpoken  at  fame  length  (fee 
Mot 4i  FbiioJbpbj , Part  II.  chap.  iii.  and  particularly 
fed.  vii. ) ; and  we  {hall  have  occasion  to  take  a view  of 
the  origin  and  nature  of  the  feveral  political  cftablifh- 
meats  of  Europe,  Sec.  hereafter.  (Sec  Ciwl  Socttrr.) 

We  dull  only  further  remark  in  this  place  upon  the  nc- 
ceflity  of  always  joining  politics  and  morality  together. 

This  view  of  the  iiibjc&  ia  indeed  antiquated  and  neglect- 
ed ; but  the  connection  has  always  been  externally  re- 
fpc&cd  even  by  tliofc  who  have  feparated  them  the  inoft 
widely.  Politics  aud  morality,  far  from  Handing  in  appo- 
rtion to  each  other,  have  the  mail  intimate  cnnoc&ion, 
and  exhibit  the  relation  which  the  part  hears  to  the  nabob; 
that  is  to  fay,  that  politics  arc  only  a pait  or  a branch 
of  morality.  No  truth  can  be  more  cvidcot  than  this;  : 
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for  as  morality  is  the  guide  of  human  life,  the  principle 
of  order,  and  the  univerfal  fource  of  real  improvement 
and  genuine  happi  turfs  to  all  mankind,  ever)'  thing  re- 
lative to  the  dirc&ion  of  individuals,  or  the  government 
of  nations,  mull  he  comprehended  within  its  fphere,  and 
be  fubfervient  to  its  laws.  All  the  fehemes  and  pro- 
jects of  pretended  political  wifdom,  tluit  deviate  from  or 
violate  the  rules  of  this  maftcr-fciencc,  turn  out  in  the 
ifliic  often  to  the  detriment  of  their  contrivers,  always 
to  lha*  of  the  nation  ; and  it  is  a palpable  and  abfurd 
error  to  think  of  advancing  the  happinefs  of  one  coun- 
try at  the  expcncc  of  the  general  good  of  mankind. 
The  experience  of  ages,  and  the  hiflory  of  the  world, 
confirm  thefe  aflertions  ; from  which,  and  from  daily 
4>bfervation,'we  obtain  a convincing  proof  of  the  wifdom 
of  the ‘good  old  maxim,  both  in  its  application  to  indi- 
viduals and  to  nations,  that  44  honclly  is  the  bed  po- 
licy.” Sec  Baron  Dahlltfrg's  Confide rations  on  the  Con- 
nexion between  Morality  and  Politic /,  read  by  himfelf  to 
the  Academy  of  Sciences  at  Erfurt. 

POLL,  a word  ufed  in  ancient  writings  for  the  head: 
hence  to  poll,  is  either  to  vote,  or  to  enter  down  the 
names  of  thofc  perfons  who  give  their  votes  at  an  elec- 
tion. 

Poii^Evil.  Sec  Farr i tar,  § xxxii. 

Poll- Money i or  Capitation , a tax  impofed  by  autho- 
rity of  pailiamcnt  on  the  perfon  or  head  ; either  on  all 
indifferently,  or  according  to  fomc  known  mark  or  di- 
flinrtion,  as  quality,  calling,  Ac. 

Thus,  by  the  ilatutc  18  Car.  II.  every  fubjeft  in  the 
kingdom  was  affclTcd  by  the  head,  or  poll,  according 
•to  his  degree ; ever)'  duke  L.  too,  marquis  L.  80,  ba- 
ronet L.  30,  knight  L.  10,  cfquirc  L.  10,  Ac.  and  eve- 
ry finale  private  perfon  I2d. 

This  was  no  new  tax,  as  appears  By  former  a£ts  of 
parliament. 

POLLACHIUS,  or  Pollack.  Sec  Gadvs. 

POLLARD,  or  Crocard,  the  name  of  a fort  of 
bafe  money  current  in  Ireland  in  the  time  of  Edward  I. 
See  Simon*  s Hiflory  of  Irijb  Coins , p.  1 5. 

POLLEN,  the  fecundating  or  fertilizing  dull  con- 
tained within  the  antherx  or  tops  of  the  flamina,  and 
diiperfed  upon  the  female  organ  when  ripe  for  the  pur- 
poses of  impregnation.  See  Botany. 

This  dull,  corresponding  to  the  femina)  fluid  in  ani- 
mals, is  commonly  of  a yellow  colour;  and  is  very  con- 
fpicuous  in  the  fumimts  of  fomc  flowers,  as  the  tulip 
and  Uly.  Its  particles  are  very  minute,  and  of  extreme 
harduefs.  Examined  by  the  microfcopc,  they  are  ge- 
nerally found  to  a flu  me  fomc  determinate  form,  which 
often  predominates,  not  only  through  all  the  fpecies  of 
a particular  genus,  but  alfo  through  the  genera  of  a na- 
tural family  or  order.  The  powder  in  queftion  being 
triturated,  and  otherwife  prepared  in  the  ilomach  of 
bees,  by  whom  great  quantities  arc  colic  fled  in  the 
hairy  brulhes  with  which  their  legs  are  covered,  is  fup- 
pofed  by  fomc  authors  to  produce  the  fubtlance  known 
by  the  name  of  wax ; a fpecies  of  vegetable  oil,  ren- 
dered concrete  by  the  prelencc  of  an  acid,  which  mull 
be  removed  before  the  lubtlauce  can  be  rendered  fluid. 

POLLENTIA,  a town  or  colony  of  Roman  citi- 
zens in  the  Balcaris  Major.  It  if.  now  faid  to  be  Al- 
cudia,  fituatcd  on  the  north-call  fide  of  the  ifland  Ma- 
jorca. There  was  another  Pollmtia  of  the  Picenum, 
like  wife  a colony.  It  is  thought  to  be  either  the  fame 


with  or  near  to  the  Urb*  Salvia,  but  is  now  extinA. 
There  was  a third  of  Liguria,  tituated  at  the  conflu- 
ence of  the  Stura  and  Tanarus.  Suetonius  calls  it  a 
municipium,  and  the  people  Pollenttna  Plebs.  It  was 
famous  lor  its  abundance  of  black  fleeces  ; but  was  af- 
terwards, under  Arcadius  and  Honorius,  flained  with  a 
defeat  rather  of  the  Romans  under  Stilico  than  of  the 
Goths  under  Alaricus,  though  palliated  by  Claudia* 
the  poet ; after  which  Rome  was  taken  and  fet  on  fire. 
It  is  now  called  So/enxat  a fmall  town  of  Piedmont,  not 
far  from  Afti. 

POLLEX,  in  anatomy,  denotes  either  the  thumb  or 
great  toe,  according  as  maniu  or  pedis  is  added  to  it. 

POI«LICHIA,  in  botany  : A genus  of  the  mono- 
gynia  order,  belonging  to  the  monandria  clafs of  plants; 
and  in  the  natural  method  ranking  with  thofc  that  are 
doubtful.  Of  this  there  is  only  one  fpecies,  viz.  the 
campeflrtsy  or  whoil-leaved  pollichia,  a native  of  the  Cape 
of  Good  Hope,  and  flowers  in  September. 

POLLICIPES,  the  toe-shell,  in  natural  hiflory, 
is  the  name  of  a genus  of  ihdls,  the  chara&crx  «f  which 
an:  thefe  : they  are  muhivalve  flat  Ihells,  of  a triangu- 
lar figure,  each  being  coinpofed  of  feveral  laminar,  which 
end  in  a fharp  point.  They  Hand  upon  pedicles,  and 
are  furnilhed  with  a great  number  of  hairs.  We  have 
only  one  known  fpecies  of  this  genus,  which  is  always 
found  in  large  duller*. 

POLLICIS  pressio,  and  Pollicis  versio,  were 
ufed  at  the  combats  of  gladiators  as  fignalt  of  life  or 
death  to  the  vanquilhed  combatant ; or  to  the  vidor  to 
fpare  or  take  the  life  of  his  antagonift.  The  podit'u 
frejfioi  by  which  the  people  granted  life  to  the  proftrite 
gladiator,  was  no  more  than  a clenching  of  the  fingers 
of  both  hands  together,  and  fo  holding  the  two  thumbs 
upright  clofe  together.  The  pollkis  ve fo,  which  au- 
thorilcd  the  vi£tur  to  kill  the  other  as  a coward,  was 
the  bending  back  of  the  thumbs.  Such  is  Dacier’s 
opinion  ; but  others  fay  tho pollicis  prtjfio  was  when  the 
people  held  up  one  hand  with  the  thumb  bent,  and  the 
pollicie  verflo  when  they  Ihowcd  the  hand  with  the 
thumb  railed.  Authors,  however,  are  not  perfectly 
agreed,  though  thr  ph rafts  poiiictm  premere , and  pcilkaa 
vertere,  frequently  occur  in  the  Latin  dallies  as  indica- 
tions of  the  people's  will  that  a gladiator  Ibould  live  or 
die. 

POLLIO  (Cams  Afinius),  a celebrated  Latin  poet 
and  orator,  was  of  conlular  dignity,  and  cumpofed  tome 
tragedies  which  were  citecined,  but  arc  now  loll.  He 
was  the  firll  who  opened  at  Rome  a library  for  the  ufe 
of  the  public.  He  was  the  friend  of  Mark  Antony ; 
which  prevented  his  complying  with  the  felicitation*  of 
Auguflus,  who  preffed  him  to  embrace  his  party.  At 
length  Auguflus  having  wrote  foroe  verfea  againft  Pol- 
lio,  he  was  urged  to  anfwer  them : on  which  he  laid, 
“ 1 lhall  take  care  of  writing  againfl  a man  who  has 
the  power  of  proferibing  US.”  He  is  praifed  by  Virgil 
and  Horace,  whole  patron  he  was. 

There  was  another  Pol 4«,  a friend  of  Auguflus,  who 
ufed  to  feed  his  filhes  with  human  fldh.  Tins  cruelty 
wras  difeovered  when  oik  of  his  fen  ants  broke  a glau 
in  the  prefence  of  Auguflus,  who  had  been  invited  to 
a fcafl.  The  maftcr  ordered  the  fenraut  to  be  Icizcd,  but 
he  threw  himfelf  at  the  feet  of  the  emperor,  and  begged 
him  to  interfere,  and  not  to  fuffer  him  to  be  devoured 
by  filhes.  Upon  this  the  caufcs  01  his  apprehenfion 
1 were 
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Pollution,  wrrv  examined  j and  Auguftus,  aftoniihed  at  the  barbari- 

ty  of  hi*  favourite,  caused  the  fervant  to  be  difmifftd, 
’ all  the  filh  pond*  to  be  filled  up,  and  the  cry  dal  glade* 
of  Pollio  to  be  broken  to  pieces. 

POLLUTION,  in  general,  fignifics  defilement,  or 
the  rendering  a perfon  or  place  unclean  or  unholy. 
For  the  Jcwhh  pollutions,  fee  the  article  Impuv.jtt. 

The  Romania*  hold  a church  to  be  polluted  by  the 
effufion  of  bkxxl  or  of  feed  therein : and  that  it  mult 
be  consecrated  anew.  And  the  Indians  are  fo  fuper- 
flitious  on  this  head,  that  they  break  all  the  veffcls 
which  thofe  of  another  religion  have  drank  out  of,  or 
even  only  touched ; and  drain  all  the  water  out  of  a 
}M>nd  in  which  a ft  ranger  has  bathed. 

Pollution,  in  medicine,  a difeafe  which  confifts  in 
an  involuntary  eminion  of  the  feed  in  time  of  ftccp. 
This,  in  different  perfons,  is  very  different  in  degree  { 
fome  being  affected  witli  it  only  once  in  a week,  a fort- 
night, three  weeks,  or  a month,  and  other*  being  fuhjc& 
to  it  almoll  every  night.  The  perform  moft  fuhjctt  to 
k,  arc  young  men  of  a fatiguinetms  temperament,  who 
feed  high  and  lead  a Sedentary  life.  When  this  hap- 
pens to  a perfon  but  once  in  a fortnight  or  a month,  it 
is  of  no  great  confequcnrc;  but  when  it  happens  alrnoft 
every  night,  it  greatly  injures  the  health ; the  patient 
looks  pale  and  fickly  ; in  fome  the  eye*  become  weak 
and  inflamed,  arc  fomethnes  affc&cd  with  violent  de- 
fluttion*,  and  are  ufually  at  laft  encircled  with  a livid 
appearance  of  the  Ikin.  This  diftemper  is  to  be  cured 
rather  by  a change  of  life  than  by  medicines.  When 
at  has  taken  its  rife  from  a high  diet  and  a fed  cut  ary 
life,  a eoarfer  food  and  the  ufr  of  rxercife  will  generally 
cure  it.  Perfons  fubjeft  to  this  difeafe  fhould  never 
take  any  ftimulating  purges,  and  muft  avoid  as  much  as 
poflible  all  violent  paiTums  of  the  mind:  and  though  ex- 
ereife  is  recommended  in  moderation,  yet  if  this  be  too 
violent,  it  will  rattier  incrcafc  the  difordcr  than  contri- 
bute to  its  cure. 

Self-Pom  rtott,  See  Onanism. 

POLLUX  (Julias),  a Greek  writer  of  antiquity, 
flourished  in  the  reign  of  the  emperor  Commodus,  and 
was  born  at  Naocrates,  a town  in  Egypt.  He  was  edu- 
cated under  the  fophifts,  and  made  great  progrefs  in 
grammatical  and  critical  learning.  Hi  taught  rhetoric 
at  Athens,  and  became  fo  famous  that  he  was  made  pre- 
ceptor of  the  emperor  Commodus.  He  drew  up  for 
his  ufe,  and  inscribed  to  him,  while  his  father  Marcus 
Antoninus  was  living,  an  0*9ma/lkcn  or  Greek  Voca- 
bulary, divided  into  ten  hooks.  It  i*  extant,  and  con- 
tains a vaft  variety  of  fynonymoos  words  and  phrafes, 
agreeably  to  tlie  copioufnefe  of  the  Greek  tongue, 
ranged  under  the  general  daJTcs  of  things.  It  was  in- 
tended to  facilitate  the  knowledge  of  the  Greek  lan- 
guage to  the  young  prince;  and  it  is  flill  very  ufeful  to 
all  who  have  a mind  to  be  perfect  in  it.  The  firft  edi- 
tion of  it  was  printed  at  Venice  by  Aldus  in  i ?02,and  a 
JLarin  verfion  was  afterwards  made  and  pubiifticd  with 
It : but  there  was  no  correct  and  handfumc  edition  of  it 
till  that  of  Amfterdam,  >706,  in  folio,  by  Lcderlinus 
and  Hcmftcrhufius.  Lcdcrlinus  went  through  the  firft 
frven  books,  correcting  the  text  and  verfion,  and  fub- 
Joining  bi*  own,  with  the  notes  of  Sidraaiius,  If.  Vof- 
fms,  Valcfius,  and  of  Kuhnius,  whofe  feholar  he  had 
been,  and  whom  he  fucceeded  in  tne  profefforftiip  of 
the  oriental  language*  in  the  umvtriity  of  Sualburg. 
V«l.  XV.  Part  L 


Hcmftcrhuftus  continued  the  fame  method  through  the  Paths, 
three  laft  book*:  this  learned  man  has  fincc  diftinguifh-  p R 
ed  himfelf  by  an  excellent  edition  of  Lucian,  and  other  y° |)*u>u^ 
monuments  of  fblid  and  profound  literature. 

Pollux  wrote  many  other  tilings,  none  of  which  re- 
main. He  lived  to  the  age  of  58.  Philoftratu*  and  Lu- 
cian have  treated  him  w ith  much  contempt  and  ridicule. 

Pbilfjlrat.  He  vk.  Sopbifi.  lib.  li.  and  Lucian  m Rketo - 
rum  precept  ore. 

Pollux.  Sec  Castor  and  Pollux. 

Pollux,  in  aftronomv,  a fixed  liar  of  the  fecond 
magnitude  in  the  conftcllatioii  Gemini,  or  the  Twins. 

See  Castor. 

Pollux  ami  Cafor%  a fiery  meteor.  See  6V,  rot 
ttnd  Pollux. 

POLOCSKI,  a palatinate  in  the  *j»  elty*of  Lithua- 
nia, bounded  on  the  north  by  the  palatinate  of  Weytep* 

Iki,  on  the  fouth  by  the  Dwina,  on  the  north  by  Mufeo. 
vy , and  on  the  weft  by  Livonia.  It  it  a defert  country 
full  of  w’ood,  and  had  formerly  its  own  duke*. 

Polocski,  a town  of  Lithuania,  and  capital  of  a pa- 
latinate of  the  fame  name,  with  two  caftles  to  defend  it. 

It  was  taken  by  the  Mufcovites  in  1563,  and  retaken 
the  fame  year.  It  is  feated  on  the  river  Dwina,  yo 
miles  Couth-weft  of  Wcytcptki,  and  80  raft  of  Braflaw. 

E.  Long.  29,  o.  N.  Lat.  56.  4. 

POLTROON,  or  Poltkon,  a coward  or  daftard, 
wanting  courage  to  perform  any  thing  great  Or  noble. 

The  word  is  burrowed  from  the  French,  who  according 
to  Salmafius,  derive  it  a pollicc  truncate ; hecaule  ancient- 
ly thofe  who  would  avoid  going  to  the  wars  cut  off 
their  thumb.  But  Menage,  with  more  probability,  de- 
rive* it  from  the  Italian  po/tronrf  and  that  from  poltro 
a 41  bed  bccaufc  timorous,  pufiUanimous  people  take 
pleafure  in  lying  a-bed.  Other*  choofe  to  derive  the 
word  from  the  Italian pchro  a “colt;**  bccaufc  of  that 
creature’s  readme  fa  to  run  away. 

POLVERINE,  the  calcined  afhes  of  a plant ; of  a 
frmilar  nature  with  our  pot-aihes  or  pearl-alhcs.  It  is 
brought  from  the  Levant  and  Syria ; and  in  the  glafs- 
tradc  it  is  always  to  be  preferred  to  any  other  afhes. 

The  barilla,  or  pot-alhes  of  Spain,  yield  more  pure  fait 
than  the  polverine  of  the  Levant,  but  the  glafs  made 
with  it  has  always  fome  blue  tinge : that  made  with 
the  polverine  is  perfe&ly  white,  which  ought  always  to 
be  ufed  for  the  finrft  cryftal. 

POLYADELPHIA  (from  *****  many , and  «*'**<« 
brother  becH)t  many  brotherhoods.  The  name  of  the  1 8th 
clafs  of  Linnieus’s  fcxual  fyftcm,  confiding  of  plants 
with  hermaphrodite  flowers,  in  which  feveral  Annina 
or  male  organs  ate  united  by  tbeir  filaments  into  three 
or  more  di!tin&  bundles. 

POLYJENUS,  the  name  of  man)'  famous  men  re- 
corded in  ancient  writers.  Among  them  was  Julius 
Polyznus,  of  whom  wc  have  fome  Greek  epigrams  ex- 
tant in  the  firft  book  of  the  Antbologia » 'Iltc  Pulyae- 
nus  whom  it  moft  concern*  us  to  know  about,  it  the 
author  of  the  eight  books  of  the  Stratagems  of  illuftriou* 
Commanders  in  War.  He  was  probably  a Macedo- 
nian, and  perhaps  a foldicr  in  the  early  part  of  his  life ; 
but  of  this  there  is  no  certainty.  He  was  undoubtedly 
a rhetorician  and  a pleader  of  caufes  ; and  appears, 
from  the  dedication  of  his  work  to  the  emperors  Anto- 
ninus and  Verus,  to  have  lived  toward*  the  latter  part  of 
the  lccond  OCntury.  The  Stratagcmots  were  publifbed 
• Si  ia 


Digitized  by  Google 


POL 

Pulfftn  'ii*  in  Greek  by  Ifiutc  CaLubon,  with  notes 

II  i2mo  | hilt  no  good  edition  of  them  appeared  till  that 
i • i>0<'  of  Leyden,  1690,  in  8vo.  'Hie  title-pa..»c  runs  thus: 
Palysni  Straiagematum  libri  atiz , 'fujlo  f'uhrio  interprets, 
Piincrathtj  Mjafvuiv:  retenjuit,  JJaa.i  Cafaubou  nee  non 
fuat  not  as  adjfcit- 

Wc  have  it  this  work  the  various  ftntagems  of  above 
g?0  captains  and  generals  of  armic3,  chiefly  Greeks  and 
barbarians  : for  the  Romans  fcldom  ufed  fuch  finefles  ; 
aiul  Poiyxnus  has  lhown  further,  that  he  was  not  well 
vcif  d in  Roman  affairs.  A gnat  number  of  thefe  ftra- 
Ugerns  appear  to  ua  to  be  ridiculous  or  impracticable  ; 
and  neither  the  gene:  ah,  nor  even  common  foldicrs  of 
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1 589,  tory,  for  the  fake  of  which  his  travels  were  undertaken.  P^yorjn 
This  hiilory  was  divided  into  40  books ; bat  there  on-  "v  " # 
ly  remains  the  five  firil,  with  extracts  of  lomc  parts  of 
the  others.  It  has  had  feveral  editions  ia  Greek  and 
Latin  ; and  there  is  an  English  rranflatiou  by  Mr  Hamp- 
ton. He  ditfd  at  the  age  of  82. 

POI.YCARP,  one  of  the  mod  ancient  fathers  of 
the  Cbriftian  church,  was  born  towards  the  end  of  the 
reign  of  Nero,  probably  at  Smyrna ; where  he  was  edu- 
cated at  the  expence  of  Caliita,  a noble  matron  diftiu- 
guilhed  by  her  piety  and  cliarily.  He  was  unqueftioii- 
ablya  difciplc  of  St  John  the  Evangdift,  and  converted 
familiarly  with  other  of  the  apoftlcs.  When  of  a pro- 


oar d ivs,  v/o.dd  be  found  firaple  enough  to  be  caught  per  age,  Buculus  ordained  him  u deacon  and  catcchiil  of 
by  them.  Few  of  this  order  are  capable  of  reading  his  church;  and  upon  his  death  he  fucceukd  him  in  the 


Po’yanut’s  Str.;  m ■ nu  i and  if  they  were,  they  would 
reap  little  benefit  from  it.  The  book  is  ufcful  to  fuch 
aalludy  the  Greek  language  and  antiquity;  for  many 
things  will  be  found  in  it,  illuPjratiug  the  cuftoms  and 
opinions  of  ancient  times.  The  fixtli  and  fcvcntli  books 
lire  imperfect. 

Polytenua  coinpofed  other  works  befides  the  Siratdgt- 
man.  Stolxcus  has  j produced  fume  paflages  out  of  a 
Ik  10k  Dt  Republica  Macedonian  ; and  Saidas  mentions  a 
piece  concerning  the  Thebans  and  three  books  of  Ta- 
citus. If  death  had  not  prevented,  he  would  have  writ- 
ten Memorabilia  of  she  Emperors  Ant  minus  ami  Verusi 
for  he  makes  a promife  of  this  in  the  preface  to  his 
iixth  book  of  Stratagems.  Cafaubon,  in  tlic  dedication 
of  Polyxuiix  to  Moruxus,  calls  iu;n  an  elegant,  acute,  and 
lea  ned  writer. 

POLYANDRIA  (from  many,  and  a man 

or  hujband),  many  hufbatuis.  The  name  of  the  13th 
clafs  in  Linnaeus's  fexual  method,  conJilling  of  plants 
with  he  rmaphrodite  flowers,  which  arc  fumiflied  with 
feveral  ftamina,  that  arc  inferted  into  the  common  recep- 
tacle of  the  flower.  • 

POLYANTHEA,  a oolle&ion  of  common-places  in 
alphabetical  order,  fur  the  ufe  of  orators,  preachers,  See. 
The  word  is  formed  from  the  Greek  »•*»«  tnueh , ar.d 
Jtwrr  ; and  has  much  the  fame  meaning  with  an - 
t ho  logy  cr  Jfori!e?e.  The  firil  author  of  the  nolyanthca 
was  Dominic  Nar.ni  dc  Mirabcllio,  whofc  labour  lias 
been  improved  on  by  Baith.  Amantius,  and  Franc.  Tor- 
fius  ; and  Gnee  thefe,  by  Jof.  Langius,  under  tlic  title  of 
PaifMthta  nova,  1613. 

POLYANTHUS,  in  botany.  See  Primula. 

POLYBIUS,  a famous  Greek  liiftorijm,  was  borrv- 
al  Megalopolis,  a city  of  Arcadia,  205  years  before 
Chrift  ; and  was  the  foil  of  Lycortaa,  chief  ol  the  re- 
public of  the  Achxans.  He  was  trained  to  arms  under 
the  celebrated  Philoparmcn,  and  is  deferibed  by  Plutarch 
carrying  the  urn  of  that  great  but  unfortunate  generah 
in  his  funeral  proccflion.  He  arofe  to  confulcrablc  ho- 
nours in  his  own  country,  hut  was  compelled  to  vilit 
Home  with  oilier  principal  Achxans,  who  were  detain- 
ed there  a3  pledges  for  the  fubmiflion  of  their  Hate. 
From  hence  he  became  intimate  with  the  fecund  Scipio 
African  US,  and  was  prefent  with  him  at  the  demolition 
of  Carthage.  He  faw  Corinth  alfo  plundered  by  Mum- 
. mius,  and  thence  paffiug  through  the  cities  of  Acliaia, 
reconciled  them  to  Rome.  He  extended  his  travels  in- 
to Egypt,  France,  and  Spain,  that  he  might  avoid  fuch 
geographical  errors  as  he  has  ccnfurcd  in  others. 

It  was  ia  Rome  that  he  computed  his  excellent  hif- 


biihopric,  to  which  he  is  faid  to  have  been  consecrated 
by  St  John,  who  alfo  directed  his  Apocalyple,  among 
others,  to  him,  under  the  title  of  the  angel  of  the  ehuru* 
of  Smyrna.  At  length  the  controversy  about  the  obfer- 
vation  of  Eallcr  beginning  to  grow  high  between  the 
ealteni  and  weft  cm  churches,  he  went  to  Rome  to  dif- 
courfe  with  thofe  who  were  of  the  oppolite  party.  'The 
fee  was  then  pofTefled  by  Anicctus,  with  whom  he  had 
many  conferences,  that  were  carried  on  in  the  moll 
peaceable  and  amicable  manner  ; and  though  neither  of 
them  could  bring  the  other  to  embrace  his  opinion, 
they  both  retained  their  own  fentimentx  without  viola* 
ting  that  charity  which  »a  tlw  great  law  of  their  religion. 

Whitt  at  Rome  he  particularly  oppofed  the  bereft e» 
of  Marcian  and  Yalcutinus.  His  conduct  on  tills  oc- 
cafion  is  related  by  Iretueu*;  who  informs  us,  that  when 
Polycap  palled  Marcum  in  the  ftreet  williout  f pc  .ik- 
ing, Marcian  faid,  “ Polycarp,  own  us  !*’  To  which  he 
replied  with  indignation,  “ 1 own  thee  to  be  the  firft- 
born  of  Satan."  Irenxus  adds,  that  when  any  hereti- 
cal doctrines  were  fpoken  in  his  prefence,  he  would  flop 
his  cars  and  fay,  “ Good  God!  to  what  times  haft  thoiir 
refereed  me,  that.  I lhould  hear  fuch  things !"  and  im- 
mediately left  the  place.  He  was  wont  to  tell,  that 
S;  Julfn,  going  into  a bath  at  Ephrius,  and  finding  Ce- 
rimhus  the  heretic  iu  it,  immediately  ftarted  back  with- 
out bathing,  crying  out,  44  Let  us  run  away,  left  tlic 
bath  lhould  tall  upon  us  while  Cerinthu*  the  enemy  ot 
truth  is  in  it."  Pulycarp  governed  the  church  of  Smyr- 
na with  apoftolic  purity,  till  he  lufferrd  martyrdom  in 
the  7th  year  of  Marcus  Aurelius  ; die  manner  ui‘  which, 
is  thus  related. 

'ITjc  pcrfccution  waxing  hot  at  Smyrna,  and  many 
having  fealed  then  faith  with  their  blood,  die  general 
cry  was,  4i  Away  with  die  impious ; let  Polycarp  be 
fought  for."  Upon  which  be  privately  withdrew  into  a 
neighbouring  village,  where  be  coutinucd  for  fomc  time 
praying  night  and  day  tor  the  peace  of  tbc  church.  He 
was  thus  employed,  when  ouc  night  lie  fell  into  a 
trance,  and  dreamed  that  bis  pillow  took  fire,  and  wax 
burnt  to  aihes ; which,  when  lie  .awoke,  he  told  Kin 
friends  was  a prefage  that  he  lhould  be  burnt  alive  for 
the  caufe  of  Chriil.  Three  days  afterward-,  in  order 
to  cfcapc  the  inecifant  fcarch  for  him,  he  retired  into 
another  village:  his  enemies,  however,  were  at  hand,  who 
frized  upon  two  youths  (one  cf  whom  they  forced  by 
Gripes  to  a confdfion),  by  whom  they  were  conducted 
to  his  lodging.  He  might  have  laved  liimfclf  by  get- 
ting into  another  houlej  but  be  fubmiued,  faying, 
“ The  will  of  the  Lord  be  done."  lie  therefore  cams 
^ devm 
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^>7ca,T’  down  from  his  bed-chamber,  and  fainting  his  perfccutors 
1-1  with  a ferrne  and  cheerful  countt  nance,  he  ordered  ■ 

table  to  be  fet  w'ilh  provisions,  invited  them  to  partake 
of  them,  and  only  requefted  for  himfelf  one  hour  for 
prayer ; after  w hich  he  tvas  fet  upon  an  afs,  ami  con- 
duct cvl  towards  Smyrna.  On  the  road  lie  met  Herod 
an  iraurch  or  juftice  of  the  province,  and  his  father, 
who  were  the  principal  indicators  of  the  persecution. 
Herod  took  him  up  into  his  chariot,  and  llrenuouf- 
ly  endeavoured  to  undermine  his  constancy  ; but  ha- 
ving; failed  in  the  attempt,  he  thruft  him  out  of  the 
chariot  with  fo  much  violence  and  indignation,  tiiat  he 
bruited  his  thigh  with  the  fall.  When  at  the  place  of 
execution,  there  came,  as  is  faid,  a voice  from  heaven, 
faying,  “ Polycarp,  Ik-  Strong,  and  quit  thyfcll  like  a 
man.’*  Before  the  tribunal  he  was  urged  to  fwear  by 
the  genius  of  Cxlar.  “ Repent  (fays  the  proconful), 
and  lay  witlrus,  take  away  the  impious.”  Whereupon 
the  martyr  looking  round  at  the  crowd  with  a fevere 
and  angry  countenance,  beckaped  with  his  hand,  and 
looking  up  to  heaven,  faid  with  a figh,  in  a very  different 
tone  from  what  they  meant,  “ Take  away  the  impious.” 
At  iait,  couftiTing  himfelf  to  be  a Chriilian,  the  crier 
thrice  proclaimed  his  confcflion,  and  the  people  Shotted, 

“ This  is  the*  great  doCkor  of  Alia,  and  the  father  of  the 
Chriilians ; this  is  the  deftroyer  of  our  gods,  that  teaches 
men  not  to  do  facrificc,  or  wurlhip  the  deities.”  When 
the  fire  was  prepared,  Polycarp  requefted  not  to  he 
nailed,  as  ulual,  but  only  tied  to  the  (lake ; and  after  a 
fbort  prayer,  which  he  pronounced  with  a clear  and  au- 
dible voice,  the  executioner  blew  up  the  fire,  which  in- 
creasing to  a mighty  flame,  “ Behold  a wonder  feen 
(fays  my  author)  by  us  who  were  purpofely  referred, 
that  we  might  declsrc  it  to  others;  the  flames  difp*>- 
fiitg  thcmfclvc*  into  the  rcftmblanoe  of  anarch,  like  the 
fails  of  a Ship  fwcllcd  with  the  wind,  gently  encircled 
the  hotly  of  the  martyr,  who  Stood  all  the  while  in  the 
ni id  ft,  not  like  mailed  fleftr,  but  like  tire  gold  or  filver 
purified  in  the  furnace,  his  body  fending  forth  a de- 
lightful fiagrancy,  which,  like  frankinccnfe  or  feme 
other  coftly  fpices,  prrfcnted  itlclf  to  our  fades,  The 
infidels,  exafperated  by  the  miracle,  commanded  a fpcar* 
man  to  run  him  throi  gh  with  a fvrord  : which  Jic  had 
no  foonerdone,  but  fuch  a vail  quantity  of  blood  flow- 
ed from  the  wound  as  extinguished  the  fire  ; when  a 
■dove  was  fren  to  fly  from  the  wound,  which  fomc  fup- 
pofe  to  have  been  his  foul,  clothed  in  a visible  Shape  at 
tire  time  of  its  departure  (a).”  'J  he  Chriftians  endea- 
voured to  carry  off  Iris  body  entire,  but  were  not  al- 
lowed by  the  ircnarch,  who  commanded  it  to  be  burnt 
to  aftu  j.  The  bones,  however,  were  gathered  up,  ami' 
decently  interred  by  .the  Chriftians. 

Thus  died  St  Polycarp,  the  7 th  of  the  kalends  of 
May,  A.  C.  167.  The  amphitheatre  on  which  he  fuf- 
frrtd  was  molkly  remaining  not  many  yearn  ago  ; and 
his  tonab,  which  is  in  a little  chapel  in  the  fide  of  a 
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mountain,  on  the  fouth-caft  of  the  city,  was  foicmrtiy  P*  tjrrar. 
viSltcd  by  the  Greeks  on  his  feftival  day  ; and  for  the  *’®1* 
maintenance  and  repairing  of  it,  travellers  were  wont  to  ^berates, 
throw  a few,  afpers  into  an  earthen  pot  that  (lands  ' t * 
there  for  the  purpofe.  He  wrote  fomc  homilies  and 
epilUcH,  which  are  now  loft,  except  that  to  tire  Philip- 
pians,  which  is  a truly  pious  and  Chriftian  piece,  con- 
taining Short  and  ufcful  precepts  and  rules  of  life,  which 
St  Jerome  informs  us  was  even  in  his  time  read  in  the 
public  aflVmblics  of  the  Afiatic  churches.  It  is  Angu- 
larly ufcful  in  proving  the  authenticity  of  the  books  of 
the  New  Ted  ament  ; for  he  has  fevcral  paflagea  and 
expreflions  from  Matthew,  Luke,  the  Acts,  St  Paul’* 

Epiftles  to  the  Philippians,  Ephefians,  Galatians,  Co- 
rinthians, Romans  TheffaJonians,  Coloflians,  1 ft  Timo- 
thy, lit  Epiftlcof  St  John,  and  ill  of  Peter;  and  makes 
particular  mymion  of  St  Paul’s  Epiftlc  to  the  Ephefians. 

Indeed  his  whole  Epiftlc  confifts  of  phrafes  and  fenti- 
ments  taken  from  the  New  Tcftamer.t  (»). 

POLYCARPON,  in  botany:  A genus  of  the  tri* 
gynia  order,  belonging  to  the  triandria  clafB  of  plant*  j 
and  in  the  natural  method  ranking  under  the  aid  or- 
der, Caryephyllei.  The  calyx  is  pentaphyllous  ; there 
arc  five  very  final!  ovate  petals  ; the  capfule  is  unilocular 
and  trivalved. 

POLYCHREST,  in  pharmacy,  fignifies  a medicine 
that  ferves  for  many  ufes,  or  that  cures  many  difeafes. 

Sal  PoircHktsr , a compound  fait  made  of  equal 
parts  of  faltpetrc  and  fulphur,  deflagrated  in  a red-hot 
crucible. 

POLYCNEMUM,  in  botany:  A ^enus  of  the  mo- 
nogynia  order,  belonging  to  the  triandria  clafs  of  plant* | 
and  in  the  natural  method  ranking  under  the  1 2th  or- 
der, Hcioracct.  The  calyx  is  triphyllous;  and  there  are 
five  calciform  petals,  with  one  feed  almoft  naked. 

POLYC RATE!?,  was  a tyrant  of  Samos,  famous 
for  the  good  fortune  which  always  attended  him.  He 
became,’  very  powerful ; and  got  pofleflion  not  only  of 
the  neighbouring  iilands,  but  alfo  of  fomc  cities  on  the 
coaftof  Afta.  . He  had  a fleet  of  1 00  (hips  of  war,  and 
was  fo  univcrfally  eftcemed,  that  Amahs  the  king  of 
Egypt  made  a treaty  of  alliance  with  him.  The  Egyp- 
tian king  was,  however,  afraid  of  his  continued  profpo 
ritv,  and  adviicd  him  to  chequer  his  enjoyments,  by  re- 
liuquilhing  fomc  of  Itis  incft  favourite  objc&s  Poly- 
cratcs,  in  compliance,  threw  into  the  fea  a beautiful  fed, 
the  moft  valuable  of  his  jewels.  The  lofs  of  lo  precious 
a fcal  afflicted  him  fof  fome  time  } but  foon  after  he  re- 
ceived as  a prefent  a krge  filh,  in  whofe  belly  it  was 
found.  Amatis  no  fooner  heard  this,  than  he  gave  up 
all  alliance  w ith  the  tyrant  of  .Samos,  and  obferved,  that 
fooner  or  litter  his  good  fortune  would  vaniih.  Some 
time  after  Polycrates  vifited  Magnciia  on  the  Mzander, 
where  he  had  been  invited  by  Orontes  the  governor. 

Here  he  was  fhamefully  put  to  death,  merely  bccaufc 
the  governor  wilhed  to  terminate  his  profperity.  The 
S s x daugh- 


(a)  The  miraculous  port  of  this  account  is  ridiculed  by  Dr  Middleton  in  his  Free  Enquiry  and  Defence  of  itj 
but  fomething  is  offered  in  its  favour  by  Mr  Jortin,  who  obferves,  *4  the  circumllances  arc  fufficicnl  only  to  create 
a paufe  and  a doubt.”  Remark t urn  Bed.  Htjl.  vol.  i. 

(b)  Jortin,  vol.  i.  p.  63.  who  to  the  particulars  made  out  by  Cotclcrius,  has  added  one  from  Calat.  iv*  26. 
euxl  another  from  Iiebr.  iv.  12,  13. 
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r ojycry#*  daughter  of  Poly  crates  had  diffuadrd  her  father  from 
II  going  to  the  houfc  of  Oroutes,  on  account  of  the  bad 
. 0 rS*  *•  _ dream*  which  (he  had,  but  in  vain. 

POLYCROTA,  tn  the  naval  architc&urc  of  the  an- 
cients, is  a word  ufed  to  expref*  fuch  of  their  galley*  a a 
had  three,  four,  five,  or  more  tiers  of  rower*,  fcated  at 
different  height* ; they  were  difttnguifhed  by  this  term 
from  the  mnuotrota^  or  thofc  which  had  only  (ingle  row* 
•f  oars.  The  number  of  rows  of  rower*  in  the  poly- 
crote  galley*  ha*  given  occafion  to  feme  to  fuppofc  thofc 
veflels  of  fuch  a height  from  the  water  os  i*  fcarce  cre- 
dible. Commentator*  are  not  at  all  agreed  upon  the 
eonftruAioo  of  thefe  vcflel*. 

POLYDAMAS,  was  a famous  athlete,  who  imita- 
ted Hercules  in  whatever  he  did.  He  killed  a lion  with 
his  fill,  and  it  is  reported  he  could  flop  a chariot  with 
his  hand  in  its  moft  rapid  courfe.  He  was  one  day 
with  fomc  of  his  friends  in  a cave,  when  on  a fudden  a 
large  piece  of  rock  came  tumbling  down,  and  while  all 
ffed  away  he  attempted  to  receive  the  falling  fragment 
In  his  arms.  His  prodigious  ftrength,  however,  wa*  in- 
fufficient,  and  he  was  umantly  crulhcd  to  pieces  under 
the  rock. 

POLYDECTES,  a fon  of  Magnes,  was  king  of  the 
ifland  of  Scriphos.  He  received  with  great  kindnrft 
Danac  and  her  fon  Pcrfeus,  who  lad  been  expofed  on 
the  fea  by  Acrilius.  He  took  great  care  of  the  edu- 
cation of  Pctfeus  ; but  becoming  enamoured  of  Dinar, 
be  removed-  her  from  his  kingdom,  apprehtnfive  of  hi* 
Telentment.  He  afterwards  paid  his  addTtffes  to  Da- 
nae  ; and  being  rejected,  he  prepared  to  offer  her  vio- 
lence. Danac  fled  to  the  altar  of  Minerva  for  protec- 
tion ; and  Ditty*,  the  brother  of  Polydc&c*,  who  had 
bimfeli  laved  her  from  the  fca-waters,  oppofed  her  ra- 
▼ilhcr,  and  armed  himfelf  in  her  defence.  At  this  cri- 
tical moment  Perfcua  arrived ; and  with  Medufa's  head 
he  turned  into  done*  PolydeAe*,  with  the  aflbeiates  of 
his  guilt.  The  crown  of  Seripho*  wa*  given  t«>  Didys, 
who  had  (hown  hindclf  fo  active  in  the  caufe  of  inno- 
cence. 

POLYDORE  TtactL.  See  Virgil 

POLYDORUS,  a fon  of  Priam  by  Hecuba,  or,  ac- 
cording to  others,  by  Laolhoe,  the  daughter  of  Altcs, 
king  of  Pedafu*.  Being  young  and  inexperienced  when 
Troy  wa*  befieged  by  the  Greek*,  hi*  father  removed 
him  to  the  court  of  Polymneilor,  king  of  Thrace,  to 
whofc  care  he  entrufted  the  greateft  part  of  hit  treafures, 
till  hi*  country  (hould  be  freed  from  foreign  invation. 
On  the  death  of  Priam,  Polymneftor  made  himfelf  mailer 
of  the  riche*  which  were  in  hi*  pofleffion  ; and  to  en- 
fure  them  the  better,  he  murdered  the  young  prince, 
and  threw  hi*  body  into  the  fca,  where  it  was  found 
• by  Hecuba.  According  to  Virgil,  hi*  body  wa*  bu- 
ried near  the  fhore  by  his  afTailin ; and  there  grew  on 
his  grave  a myrtle,  whofc  bough*  dropped  blood,  when 
JEncas  going  to  Italy,  attempted  to  tear  them  from  the 
tree. 

POLYGALA,  milkwokt:  A genus  of  the  ottan- 
dria  order,  belonging  to  the  diadclphia  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  33d  or- 
der, LnmfMact*,  The  calyx  is  pentaphyllous,  with  two 
of  its  leaflet*  wing-ihaped  and  coloured  ; the  legumcn 
i«  obcordate  and  bilocular.  There  arc  24  fpecics ; of 
which  the  mod  remarkable  are, 

1.  The  vulgaris,  or  common  milkwort,  it  a native  of 


the  Briti/h  bead  is  and  dry  paftures.  The  (talk*  are 
about  five  or'  fix  inches  long,  fcvcnl  arifing  from  the  B 
lame  root : die  leave*  are  firm,  fmooth,  entire,  and  Po*yK*gty‘ 
grow  alternate  upon  the  italics,  which  are  terminated 
with  fpikes  of  flower*,  moft  commonly  blue,  but  often 
red  or  white : the  calyx  con  fills  of  five  leaves,  three  of 
which  are  fmall  and  green,  two  below,  and  one  above 
the  corolla  j the  other  two  intermediate  one*  are  larger 
oval,  flat-coloured,  reined,  and  refemble  petals,  which 
at  length  turn  greenilh,  and  remain  a defence  to  the 
feed- vt fUl  ; the  corolla  confifts  of  three  petals  folded 
together,  and  forming  a tube  : the  carina  is  terminated 
by  a kind  of  heart-fhaped,  concave  appendage,  fringed 
at  the  extremity.  The  root  of  this  plaut  has  a bitter 
tafte,  and  lias  been  found  to  poffcfs  the  virtues  of  the 
American  rattlcfnakc-root.  It  purges  without  danger, 
and  is  alfo  emetic  and  diuretic  ; (bmetimes  operating  ail 
the  three  wap  at  once.  A fpoonful  of  the  decoction 
made  by  boiling  an  ounce  of  the  herb  in  a pint  of  wa- 
ter till  one  half  has  exhajfid,  has  been  found  fcrviceable  - 
in  pleurilies  and  fevers,  by  promoting  a diaphorefis  and 
expectoration ; and  three  fpoonfuls  of  the  fame,  taken 
once  an  hour,  has  proved  beneficial  in  the  dropfy  and 
anafarca.  It  has  alfo  been  found  fcrviceable  in  cun* 
fumptive  complaints. 

2.  The  fenega,  or  fcncka,  rattlcfnake-wort,  grows  rta* 
turallv  in  molt  parts  of  North  America.  'Hus  hath  a 
perennial  root  compofed  of  firvcral  flcftiy  fibres,  from 
which  arife  three  or  four  branching  (talks  which  grow 
crett,  garni  ilivd  with  fpear-lhaped  leaves  placed  alit  r- 
nutdy.  '1  he  flowers  are  produced  in  loofe  fpikts  at  the 
end  of  the  branches  : they  are  fmall,  white,  and  (haped 
like  tbofe  of  the  common  fort.  It  flower*  here  in  Ju- 
ly, but  the  plant*  do  not  produce  feeds.  The  root  of 
this  fpecics  operates  more  powerfully  than  the  lad  $ 
but  befides  the  virtues  of  a purgative,  emetic,  and  diu- 
retic, it  has  been  recommended  as  an  anti<k>tc  againft 
the  poifon  of  a rattlefnake  ; but  this  opinion  is  now  ex- 
ploded. It  dill,  however,  maintains  its  character  in  fe- 
veral  difordcr*.  It*  efficacy,  particularly  in  pleurifies* 
it  moil  fully  iflatdifticd  in  Virginia : formerly  near  50 
out  of  100  died  of  that  diftemper,  but  by  the  happy 
ufc  of  this  root  hardly  three  out  of  the  fame  number 
have  lieen  loll. 

As  the  feeds  of  the  rattlefnake-wort  fcldom  fuecccd 
even  in  the  countries  where  the  plant  is  a native,  t(»c 
belt  method  of  propagating  it  is  to  procure  the  root* 
from  America,  and  plant  them  in  a bed  of  light  earth 
in  a (heltered  fituation,  where  they  will  thrive  without 
any  other  culture  than  keeping  them  free  from  weed*. 

But  though  the  plant  will  (land  out  ordinary  winters, 
it  will  Ik  proper  to  cover  it  during  that  feafon  with  old 
tanner's  hark,  or  other  mulch,  to  keep  out  the  froft. 

POLYGAMIA  (m***  many,  and  >*“'•'  marriage J. 

This  term,  exprefling  an  rnterxrommunication  of  fexes,  it 
applied,  by  Li  mucus,  both  to  plants  and  flower*.  A 
polygamous  plant  is  that  which  bears  both  hermaphro- 
dite flowers  and  male  or  female,  or  both. 

POLYGAMY,  a plurality  of  wives  or  hufbands,  in 
the  poflcffion  of  one  man  or  woman  at  the  fame  time. 

Pol}  gamy  is  fo  univerfally  ellccmed  unlawful,  and 
even  unnatural,  through  Europe,  and  in  all  Chriflian 
countries,  that  we  have  generally  reafoned  upon  this 
conviction.  Both  religion  and  rcafon  appear  at  firit 
fight  at  kaft  to  condemn  it  | suid  with  this  view  of  the 
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fbtff ftmv  fubjeft  mankind  in  general  reft  fatisficd  : but  fume  bolder  lity  gf  wives  wtt  allowed  of,  not  only  among  the  He*  Point*"  r» 

""  geniuiVs  have  taken  the  oppufite  fide  of  the  queftion  \ brews,  but  alfo  among  all  other  nations,  and  in  all  age?,  — — v-**^ 

have  call  off  the  prejudices  of  education,  and  attempted  It  is  true,  the  ancient  Romans  were  more  fevere  in  their 
to  ihow  that  polygamy  is  not  unlawful,  but  that  it  is  morals,  and  never  pra&ifcd  it,  though  it  was  not  forbid 
juft  and  nccdWy,  and  would  be  a public  benefit.  Such  among  them  : and  Mark  Antony  is  mentioned  as  the 
• Mtmtlif  writers,  to  uie  the  words  of  aa  intelligent  critic  #,  *'  re-  firft  who  took  the  liberty  of  having  two  wive*. 

cur  to  the  common  fubterfuge,  of  which  every  fetter  From  that  time  it  became  pretty  frequent  in  the  cm- 
*®L  cj j{ramg(  gojji  aQg  conscientious  trouhler  pirc  till  the  reigns  of  Thcodolius,  Honor: us,  and  Arca- 

^ of  the  public  peace,  have  artfully  availed  themfelves  dius,  who  firft  prohibited  it  by  expref*  law  in  393. 

to  filence  the  clamour  of  expoftulatign,  ‘ TauTH  ! After  this  the  emperor  Valcrilinian,  by  an  edit!,  per- 

TaoTH  !*  is  their  general  cry  : and  with  this  hopeful  mitted  all  the  fubjecls  of  the  empire,  if  they  plcafed,  to 

pretence,  pmdence  and  humility,  and  every  amiable  and  marry  fevcral  wives ; nor  does  it  appear,  from  the  cc- 

ufcful  virtue,  are  left  behind  ; while  comscikncs  (cun-  clduftical  hiftory  of  thofe  times,  that  the  bishops  made 
Jirimct.' ) blindly  rulhes  forward  to  oppofe  order,  inlult  any  oppofition  to  this  introduction  of  polygamy.  In 
authority,  and  overturn  the  cuftoms  of  ages,”  effect,  tlicrc  are  fome  even  among  the  Chritlian  cafuifts 

But  notwit hilanding  tbefe  fair  pretences,  it  will,  we  who  do  not  look  on  polygamy  as  in  itfelf  criminal, 
doubt  nut,  beeafy  to  ftiovg  that  truth  is  not  upon  their  Jurieu  obferves,  that  tlie  prohibition  of  polygamy  is  a 
fide;  prudence  and  delicacy  arc  certainly  at  open  war  pofitive  law;  but  from  which  a man  may  be  exempted 
with  them  : for  l>r  Percival,  PhiL  Tranf.  voh  ixvi.  by  fovereign  neccffUv.  Bailict  adds,  that  the  example 
part  i.  p.  163.  has  very  juftly  obferved,  that  tlie  practice  of  the  patriarchs  is  a very  powerful  argument  in  favour 
is  brutal,  dctlruetivc  to  friendftiip  and  mural  fentiment,  of  polygamy : of  thefc  arguments  we  fhall  fpcak  hereafter, 
incoiififtait  with  one  great  cod  of  marriage,  the  education  It  lias  been  much  dilputed  among  the  doctors  of  the 
of  children,  and  fubverfive  of  the  natural  rights  of  more  civil  law  whether  polygamy  be  adultery.  In  the  Ro- 
than  half  of  the  fpccies.  Bcfidrs,  it  is  injurious  to  po-  man  law  it  is  called ^uprum,  and  puniihed  as  fuch,  that 
pulation,  and  therefore  can  never  be  countenanced  or  is,  in  fotnc  cafes,  capitally.  But  a {mailer  p uni  Dime  ut 
allowed  in  a well-regulated  ftate  ; for  though  the  num-  is.  more  conitftent  with  the  Jewifh  law,  wherein  the  pro- 
ber of  females  in  the  world  may  confiderably  exceed  the  hibition  of  adultery  is  perpetual,  but  that  of  polygamy 
number  of  males,  yet  there  are  more  men  capable  of  temporary  only. 

propagating  their  fpcciet  than  women  capable  of  bearing  I11  Germany,  Holland,  and  Spain,  this  offence  if 
children  ; and  it  is  a well-known  fact,  that  Armenia,  differently  punillied.  By  a conftitulion  of  Charles  V. 
in  which  a plurality  of  wives  is  not  allowed,  abounds  it  uos  a capital  crime.  By  the  laws  of  ancient  and 
more  with  inhabitants  than  any  other  province  of  the  modern  Sweden  it  is  puniihed  with  dcatlu  la  Scotland 
Turkilh  empire.  it  is  puniihed  as  perjury. 

Indeed  it  appears,  that  in  fome  countries  where  it  is  In  England  it  is  enacted  by  ftatute  1 Jac.  I.  cap.  1 J • 
allowed,  the  inhabitants  do  not  take  advantage  of  it.  tint  if  ahy  perfon,  being  married,  do  afterwards  marry 
f Her wm'i  44  The  Europeans  (fays  M.  Niebuhr  arc  milluken  in  again,  the  former  huiband  or  wife  being  alive,  it  is  fe- 
•rrtmflnti?*  thinking  the  ftatc  of  marriage  fo  dine  rent  among  the  lony,  but  within  the  beneiit  of  clergy.  The  full  wife 
•/ from  what  it  is  with  Chriitian  nations.  I in  this  cafe  (hall  not  be  admitted  as  an  evidence  againit 
J r*vtU,  tojJd  not  dilcern  any  fuch  difference  in  Arabia.  The  her  huiband,  becaufe  (he  is  the  true  wife ; but  the  fc- 
women  of  that  country  ferra  to  be  as  free  and  as  happy  cond  may,  for  (he  is  iadeed  no  wife  at  all ; and  fo  vice 
as  thofe  of  Europe  can  poihbly  be.  polygamy  is  per-  wrfa  of  a fecund  huiband.  Tliis  aft  makes  an  exception 
mitted,  indeed,  among  Mahometans,  and  the  delicacy  to  five  cafes,  in  which  fuch  fecond  marriage,  tho’  in  the 
of  our  ladies  is  {hocked  at  this  idea  ; but  the  Arabians  three  firft  it  is  void,  is,  however,  no  felony.  1.  Where 
f See  Him.  rarely  avail  f themfelvcs  of  the  privilege  of  marrying  either  party  hath  been  continually  abroad  for  feven  years, 

4.ei,  n*  9.  four  lawful  wives,  and  entertaining  at  the  fame  time  any  whether  the  party  in  England  had  notice  of  the  other's 
number  of  female  Daves.  None  but  rich  voluptuaries  being  living  or  not.  2.  Where  either  of  the  parties 
marry  fo  many  wives,  and  their  conduct  is  blamed  by  hath  been  abfent  from  the  other  feven  years  within  this 
all  fober  men.  Men  of  fenfe,  indeed,  think  this  privi-  kingdom,  and  the  remaining  party  hath  had  no  notice  of 
lege  rather  troublcfome  than  convenient.  A huiband  is  the  other’s  being  alive  within  that  time.  3.  Where 
by  law  obliged  to  treat  his  wives  fuitably  to  their  con-  there  is  a divorce  or  feparation  a mtnfo  ft  tboro  by  fen- 
dition,  and  to  dilpeufe  his  favours  among  them  with  fence  in  the  ccclefiaftical  court.  4.  Where  the  firft 
perfect  equality  : but  thefc  are  duties  not  a little  dif-  marriage  is  declared  absolutely  void  by  any  fuch  fcntence* 
agreeable  to  moil  Mulfulmans;  and  fuch  modes  of  luxury  and  the  parties  loofed  a vimu/o.  Or,  5.  Where  cither 
are  too  exprnfive  tg  the  Arabians,  wbo  are  icldom  in  of  the  parties  was  under  the  age  of  confcut  at  tlie  time 
eafy  crrcuin  Dances.  I mult,  however,  except  one  cafe  ; of  the  firft  marriage  ; for  in  fuch  cafe  the  firft  marriage 
for  it  fometimes  happens  that  a man  marries  a number  was  voidable  by  the  difagreement  of  either  party,  which 
of  wives  in  the  way  of  commercial  (peculation.  I know  this  fecond  marriage  very  dearly  amounts  to.  But  if 
a Mullah,  in  a town  near  the  Euphrates,  who  had  inar-  at  the  age  of  coufcnt  the  parties  had  agreed  to  the 
- . ried  four  wives,  and  was  fupported  by  the  profits  of  marriage,  which  completes  the  contract,  and  is  indeed 
their  labour."  tlie  real  marriage,  and  afterwards  one  of  them  (hould 

Bee  a curious  kind  of  polygamy  under  the  article  marry  again,  judge  Blackftone  apprehends  that  luck 
Nay  ass.  The  ancient  Britons,  too,  had  a kind  of  fecond  marriage  would  be  within  the  realbti  and  penalties 
polygam  J among  them,  1 2 women  being  common  to  of  the  aft. 

i 2 men.  Bcmardus  Ochinus,  general  of  the  order  of  Capt*- 

Bckku  has  proved,  in  his  Uxor  Uebraica,  that  plura-  chins,  and  afterwards  a Protrilant,  pubiHhcd,  about  the 

middle 
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rolrpamy.  middle  of  the  1 6th  century.  Dialogues  in  favour  of  Po- 
L lygnmy,  which  Vfrc  anfwcrcd  by  Theodore  Eeza.  And 

about  the  conclufton  of  the  lafl  century  we  b*ad  at  Lon- 
don an  artful  tneatife  publifhed  in  behalf  of  a plurality 
of  wives,  under  tike  title  of  Pdygania  Triumph  at  rtx  : the 
author  whereof  a flumes  the  name  of  Tluafhilut  AUtheut ; 
hut  Ilia  true  name  was  Lyferut.  He  was  a native  of 
Saxony.  It  has  been  anfwered  by  fcveral. 

A new'  argument  in  favour  of  polygamy  lias  been 
adduced  by  Mr  Bruce,  on  this  principle,  that  in  fome* 
parts  of  the  world  the  proportion  of  female  children  is 
much  greater  than  that  of  males.  “ From  a diligent 
inquiry  (fays  he)  into  the  foulh  and  feripture-part  of 
Melopotamia,  Armenia,  and  Syria,  from  Mouful  or 
Nineveh  to  Aleppo  and  Antioch,  I find  the  proportion 
to  be  fully  two  women  to  one  man.  Thtre  is  indeed  a 
fraction  over,'  but  it  is  not  a conlidcrablc  one.  From 
Latiken,  I.aodicea  ad  mare , down  the  coafl  of  Syria 
to  Sidon,  the  number  ic  nearly  three,  or  two  and  tluec- 
fourths,  to  one  man.  Through  the  Holy  l«and,  the 
country  called  H'.raa , in  the  ltlhmus  of  Suez,  and  the 
parts  of  the  Delta  unfrequented  by  P.  ranger*,  it  is  fomc- 
thing  left  than  three.  But  from  Suez  to  the  Straits  of 
Babclmandcl,  which  Contains  the  three  Arabia*,  the 
proportion  is  fully  four  women  to  one  man ; which  I 
have  rcafon  to  believe  holds  a*  far  as  the  line*  and  30* 
beyond  it.  Tie  Imam  of  Sama  w-as  not  an  old  man 
when  I was  in  Arabia  Felix  in  1 769 ; hut  he  had  88 
children  then  alive,  of  whom  14  only  were  fons.  The 
pried  of  the  Nile  had  70  and  odd  children  ; of  whom, 
si«  I renumber,  above  50  were  daughters. 

“ It  may  be  ohjc&cd,  that  Dr  Arbuthnot,  in  quo- 
ting the  bills  of  mortality  for  20  years,  gave  the  mod 
unexceptionable  grounds  for  bis  opinion  ; and  that  my 
Jingle  affertion  of  what  happens-  in  a foreign ‘country, 
without  further  foundation,  cannot  be  admitted  as 
equivalent  tdlimony:  and  I am  ready  to  admit  this  ob- 
jection, as  there  are  no  bllU  of  mortality  in  any  of  thefc 
countries,  i (hall  therefore  fay  in  what  manner  I at- 
tained the  knowledge  which  1 have  juft  mentioned. 
AVhenever  l went  into  a town,  village,  or  inhabited 
ptace,  dwelt  long  in  a mountain,  or  travelled  journey® 
with  a iv  fit  of  jK'ople,  I always  made  it  my  buiinefsto 
inquire  how  many  children  they  lu*d,  or  their  fathers, 
their  next  neighbour*  or  acquaintance.  1 then  alkcd 
«iv  landlord  at  Sidor.,  fuppofe  him  a weaver,  how  many 
children  he  ha*  had?  He  tells  me  how  many  fon3  and 
how  many  daughtm.  The  next  I alk  is  a tailor,  a 
fmith,  &c.  in  ifhort  every  man  who  is  not  a ftnmgcr, 
from  whom  1 can  get  the  proper  information.  1 lay, 
therefore,  that  u indium  of  both  fexes,  arifmg  from 
three  or  four  hundred  families,  iudifcriminatdy  taken, 
fhall  he  til'  proportion  in  which  one  differs  bom  the 
other ; aid  this,  I am  confident,  will  give  the  tvfult  to 
be  three  women  in  yJ*  of  the  90’  under  every'  meridian 
of  the  globe.’  * 

Our  author  corroborates  this  argument  by  fuppofing 
that  Mahomet  perceived  this  difpropnrtion,  and  that 
upon  it  lie  founded  hi  inftitution  allowing  one  man  to 
have  four  wives.  **  With  thia  view  he  enacted,  or  ra- 
ther revived,  the  law  which  gave  liberty  to  every  indi- 
vidual to  marry  four  wives,  each  of  w'liom  was  to  he 
equal  in  rank  ai.il  honour,  without  any  preference  but 
what  the  predilection  of  the  hufband  gave  her.” 

Having  thus  cftabliflicd,  as  he  fuppofes,  the  needhty 


of  polygamy  in  the  F-aft,  Mr  Bruce  proceeds  to  confidcf  P^rpmy. 
whether  there  is  not  fomc  other  realons  why  it  fhould  » -J 
not  be  praAifed  in  Britain  farther  than  the  mere  (.qua- 
lity in  numbers  of  the  fexe*  to  one  another.  This  rca- 
fon he  find*  in  the  differ  cnee  between  the  conttitutionj 
of  the  European*  and  callem  nations.  “ Women  in 
England  (fays  he)  arc  capable  of  child  bearing  at  14; 
let  the  other  term  be  48,  when  they  bear  no  more ; 

34  years  therefore  an  Englim  woman  bears  children. 

At  the  age  of  14  or  1 5 they  arc  objects  of  our  love ; 
they  are  endeared  by  bearing  us  children  after  that 
time ; and  rone,  I hope,  will  pretend,  tliat  at  48  and 
50  an  Englilhwotnan  is  not  an  agreeable  companion. 

The  Arab,  on  the  oilier  hand,  if  (he  begins  to  bear 
children  at  11,  1‘cldom  or  never  has  a chid  after  20. 

The  time,  then,  of  her  child-bearing  is  nine  years  ; and 
four  women,  taken  altogether,  have  then  the  term  of 
36.  So  that  the  Englilh  woman  that  bears  children 
for  34  years  has  only  two  years  lets  than  the  term  en- 
joyed by  the  four  wives  whom  Mahomet  has  allowed; 
and  if  it  be  granted  that  an  Englifli  wife  may  bear  at 
50,  the  terms  arc  equal.  But  there  arc  other  grievous 
differences.  An  Arabian  girl,  at  1 1 years  old,  by  her 
youth  and  beauty,  is  the  object  of  man’s  dciirc  : being 
an  infant,  however,  in  undcrilanding,  lhc  is  not  a ra- 
tional companion  for  him.  A man  injuries  there,  Lay 
at  20;  and  before  he  is  30,  his  wife,  improved  as  a 
companion,  trails  to  be  an  object  of  his  defiles  and  a 
mother  of  children  ; fo  that  all  the  bell  and  moil  rigo- 
rous of  his  days  ate  {pent  with  a woman  he  cannot 
love  ; and  with  her  he  would  be  diilincd  to  live  40,  or 
45  years,  without  comfort  to  liimfelf  by  incrcafe  of 
family,  or  utility  to  the  public-  The  rcafons,  then, 
againft  polygamy,  which  iubfiii  in  England,  do  not  by 
any  means  fubliit  in  Arabia ; and  that  being  the  cafe, 
it  would  be  unworthy  of  the  wifdom  of  Clod,  and  an 
uneveunefs  in  his  ways,  which  we  fliall  never  fee,  to 
fubject  two  nations  under  fuch  different  circumltancc* 
absolutely  to  the  fame  obfervances.” 

To  aH  this  argumentation,  however,  it  may  be  re- 
plied, that  whatever  we  may  now  fuppofe  to  be  the 
conllitution  of  natuic  in  the  wanner  part*  of  the  globe, 
it  certainly  w as  different  at  the  beginning.  We  cannot 
indeed  afceilain  the  exact  polition  of  the  Gulden  of 
Eden  ; but  it  is  with  rcafon  fuppeded  not  to  have  been 
far  from  the  ancient  feat  of  Babylon.  In  tliat  country', 
therefore,  where'  Mr  Bruce  contends  that  four  women 
are  neccflary  to  the  comfort  of  one  man,  it  plcafed 
God  to  giant  only  0 at  to  the  firft  man  ; and  that,  too, 
when  there  was  more  oceaitou  for  population  than  ever 
there  < ;.n  been  lince,  becaufc  the  whole  earth  was  to  be 
peopled  from  a (ingle  pair.  Matters  \vt re  not  altered 
at  the  flood ; for  Noah  had  but  o#c  wife.  And  this 
is  the  very  argument  ufed  by  our  Saviour  liimfelf  when 
(peaking  of  divorce  without  any  fuffioent  caufe,  and 
then  marrying  another  woman,  which  is  a fpecics  of 
polygamy. — Again,  with  rtfpcdl  to  the  alleged  multi- 
plicity of  females  in  the  cailern  part  of  the  world,  it  is 
by  no  means  probable  tliat  the  calculations  of  Mr  Bruce 
or  any  other  perfon  can  be  admitted  in  this  calc.  Hit 
tory  mentions  no  fuch  thing  in  any  nation  ; aud  conii- 
dcring  the  vail  dctlruction  among  the  male  part  of  the 
human  fpecics  more  than  of  the  females  bf  war  and 
other  accidents,  we  may  fafdy  fay,  that  if  four  women 
children  were  born  for  every  (ingle  nude,  that  would 
. m 
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Polygamy  in  foch  countries  be  five  or  fix  grown  up  women  for 
every  man  ; a proportion  which  we  flay  venture  to 
affirm  docs  not,  nor  ever  did,  cxift  anywhere  in  the 
world.  That  it  was  not  fo  in  former  times  we  can 
only  judge  from  the  particular  examples  recorded  in 
hiftory,  and  thefe  are  but  few.  We  read  111  the  Greek 
hiftory,  indeed,  of  the  fifty  daughters  of  Danaus ; but 
thefe  were  matched  by  as  many  fans  of  another  man. 
Job  had  only  one  wife,  yet  hail  /even  funs  and  but  three 
daughters.  Jacob  had  two  wives,  who  bore  ttuefve 
Tons,  ar.d  only  one  daughter.  Abraham  had  only  otic 
child  by  his  firft  wife,  and  that  was  a fon.  By  his 
fecund  wife  Kcturah  he  had  fix  Tons ; and  confidently 
his  advanced  age  at  the  time  he  married  her,  it  is  hy 
no  means  probable  that  he  could  have  24  daughters  1 
nay,  if,  Mr  Bnlce  tells  in,  lire  women  in  the  catUrn 
countries  bear  children  only  for  nine  years,  it  was  im- 
pufiiblc  (he  could  have  fo  many.  Gideon,  who  had 
many  wives,  had  no  fewer  than  feventy  Ions  by  thefe 
wives,  and  even*  his  concubine  had  a fou  ; fo  that  if  all 
thefe  women  had  produced  according  to  Mr  Bruce's 
proportion,  of  nearly  three  females  to  one  male,  he 
num  have  had  id  moll  2X4  children ; a better  family 
thin*  any  of  Mr  Bruce’s  eallcm  acquaintances  can  pro- 
bably boalt  of. 

With  regard  to  this  fubje^l,  however,  it  mull  be 
obferved,  that  the  procreation  of  male  or  female  chil- 
dren depends  in  fiunc  drgrec  on  the  health  and  vigour 
of  t«c  parents.  It  is  by  no  means  improbable,  there- 
fore, tliut  tiic  eaftern  voluptuaries,  whofe  conllitutions 
are  debilitated  by  their  exccfles,  may  have  many  more 
female  tluu  male  children  born  to  them.  The  women 
thanfciveB,  hy  premature  enjoyment,  will  alfo  be  in- 
clined to  produce  females  initcad  of  males  ; but  neither 
of"  thefe  circum llances  can  prove  this  to  be  an  original 
law  of  nature.  Something  like  this  may  Ik*  gathered 
from  (acred  hiilorv.  Gideon  above-mentioned,  who 
U 3I  a hardy  and  active  warrior,  had  many  funs.  IV 
fame  was  the  cafe  with  David,  who  led  an  adivc  and 
laborious  life ; while  Solomon,  who  was  a voluptuary, 
bad  only  one  fon,  notwithftanding  his  multitude  of 
wives. 

The  mod  barefaced  defence  of  polygamy  that  has  ap- 
peared in  modern  times -is  by  the  Rev.  Mr  Madan,  who 
published  a treat ife,  artfully  vindicating,  a id  llrongly 
recommending  it,  under  the  title  of  Tbelyphtbora  ; or, 
treatife  on  Femaie  Ruin,  m its  Cattfes , EfitCh,  Con • 
feqwua.  Prevention*  and  Remedy , &c.  Marriage,  ac- 
cording to  this  writer,  limply  and  wholly  corWiils  in 
the  act  of  pcrforal  union,  or  a Sue  coitus.  Adultery, 
he  fays,  ts  never  died  in  the  (acred  writings  but  to 
denote  the  dci.lcmcnt  of  a betrothed  or  married  wo- 
man, and  to  this  fenfit  he  reftri&s  the  ufe  of  the  term  ; 
£0  that  a married  man,  in  his  opinion,  is  no  adulterer, 
if  hit.  commerce  with  the  (ex  be  confined  to  Jingle  wo*- 
men,  who  arc  under  no  obligations  by  efpoufuls  or 
marriage  to  other  men  : but,  on  the  other  hand,  the 
woman  wbo  (hould  dare  to  have  even  but  once  ail  in- 
trigue  with  any  other  man  befidcs  her  huffijnd,  (let 
him  liave  as  many  wives  as  Soldmon),  would,  ipfo 
jetiio*  be  an  adultcrcfs,  and  ought,  together  with  her 
gallant,  to  be  punched  with  im^diatc  death.  This, 
he  boldly  fays,  is  the  law  of  God  : and  on  this  foun- 
dation he  limits  the  privilege  of  polygamy  to  the 
uuo;  in  fupport  of  which  he  refers  to  the  polyga- 


mous connexions  of  the  patriarchs  and  faints  of  the  polygamy. 
Old  Tcilanvcnt,  and  infers  the  lawfutuefs  of  their  ” 
pra&ice  from  the  blcflings  which  attended  it,  and  the 
laws  which  were  inftituted  to  regulate  and  fuperintend 
it.  He  contends  for  the  lawfumcfs  of  Chtilliaus  ha- 
ving, like  the  ancient  Jews,  more  wives  than  011c  4 
and  labours  much  to  reconcile  the  genius  of  the  evan- 
gelical difpenfation  to  an  arrangement  of  this  fort. 

With  this  view  he  afTerts,  that  there  is  not  one  text  in 
the  New  Tritamcnt  that  even  hints  at  the  criminality 
of  a polygamous  connexion  ; and  he  would  infer  from 
St  Paul’s  diix&iun,  that  biihops  and  deacons  (hould 
have  but  one  wife,  that  it  was  lawful  for  laymen  to 
have  more.  Chi  ill,  he  fays,  was  not  the  giver  of  a 
new  law  j but  the  buftntU  of  marriage,  polygamy, 

&c.  had  been  fettled  before  his  appearance  in  the  world, 
by  an  authority  which  could  not  be  revoked.  fiefido, 
this  writer  not  only  thinks  polygamy  lawful  in  a reli- 
gious, but  advantageous  in  a civil,  light,  and  highly  po- 
litic in  a domed ic  view. 

In  defence  of  his  notion  of  marriage,  which,  he  (ays, 
con  fills  in  tin:  union  of  man  and  woman  as  one  body,  the 
cfieXs  of  which  in  the  fight  of  God  no  outward  forms  or 
ceremonies  of  man's  invention  can  add  to  or  detract  from, 
he  grounds  hi*  principal  argument  on  the  Hebrew  words 
made  ufc  of  in  Gen.  ii.  24.  to  exprefs  the  primitive  iu- 
llitution  of  marriage,  vi/.  'irno  pai,  rendered  by  the 
JLKX.  nryiMxia  *«•?-,  uliich  tranf- 

lation  is  adopted  hv  the  evangefiil  (Mat,  xix.  £.) 
with  t!»c  omiflton  only  of  the  foperfinous  prepofitipit 
(*,><.:)  after  the  verb.  Our  trauflation,  “ lhall  cleave 
to  his  wife,"  doth  not,  he  fa\s#  convey  the  idea  of 
the  Hebrew',  which  is  literally,  as  Montanus  readers 
the  words,  “ ll’.all  be  joined  or  cemented  in  hi*  woman, 
and  they  lhall  become  {/.  e . by  this  union)  one  fle(h." 

But  on  this  criticifm  it  is  wrcll  remarked,  that  both  the 
Hebrew  and  Greek  terms  mean  limply  and  literally  at- 
tachment or  adherence  ; and  are  evidently  made  ufe  of 
in  the  facred  writings  to  exprefs  the  whole  (cope  of  con- 
jugal fidelity  and  duty,  though  he  would  rcltrain  them 
to  the  groficr  part  of  i£ 

^ Willi  refpeft  to  the  Mofalc  law,  for  which  Mr  Ma-  * 
dan  is  a warm  advocate,  it  was  certainly  a local  and 
temporary  iuftitution,  adapted  to  the  cuds  for  which 
it  was  appoint'd,  and  admirably  calculated,  in  its  re- 
lation to  marriage,  to  maintain  and  perpetuate  the  fe- 
paratiun  of  tfic  Jcwiih  people  from  the  Gentiles.  In 
attempting  to  depreciate  the  outward  forms  of  mar- 
riage, this  writer  would  make  his  readers  believe,  that 
be cuu fo  none  art  explicitly  defer* bed,  therefore  none 
exitled  ; and  confiqucntly  that  they  arc  the  fuper- 
flaoos  ordinances  of  human  policy.  But  it  is  evident, 
from  comparing  Ruth  iv.  ic,  13.  with  Tobit  vii.  13.. 

14.  and  from  the  cafe  of  Dinah,  related  Gen.  xxxiv. 
that  fomc  forms  were  deemed  cfTeuiial  to  au  honour- 
aide  alliance  by  the  patriarch . and  faints  under  the 
Old  Tcllament,  cxclufivc  of  the  carnal  knowledge 
of  each  other’s  perfons.  It  is  alfo  evident  in  the 
cafe  of  tiu:  woman  of  Samaria,  vhofc  cou’ie&ion  with 
a man  not  htr  hufband  is  mentioned  in  John  iv.  that 
‘fomething  bcfidci  cohaliitalion  Is  neccfiary  to  conilitute 
marriage  in  the  light  of  God. 

Having  Hated  his  notion  of  Carriage,  he  urges,  in 
defence  of  polygamy,  that,  notwith! landing  the  fc- 
veutb  commandment,  it  was  allowed  by  God  Limfilt’,. 

who 
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pT#wko  mode  law*  for  the*  regulation  oflt,  wrought  mi-  tion  when  we  reflcA,  too,  on  the  tefilmony  of  tbt 
nudes  in  fupport  of  it  by  making  the  barren  woman  moil  ancient  father*,  who  could  not  poffibly  be  igoo. 
fruitful,  and  declared  the  iffue  legitimate  to  all  intent*  rant  of  the  general  and  common  praaice  of  the  ap©. 
and  purpofec.  God's  allowance  of  polygamy  i»  ar-  Aolic  church  ; and,  finally,  when  to  thefe  confider*. 
gned  from  Exod.  xti.  ic.  and  particularly  from  Dcut.  tion*  wc  add  thofe  which  are  founded  on  juilice  to  the 
xxi,  i y.  which,  he  fay*,  amountt  to  n demonftration.  female  foe,  and  all  tlie  regulation*  of  dotncftic  economy 
Thit  paffage,  however,  at  the  utmoA,  only  prefup-  and  national  policy — wc  muA  wholly  condemn  the  reri. 
pofe*  that  the  practice  might  have  exiftence  among  fo  val  of  polygamy  ; and  thu*  hear  our  honeft  teftimony 
hard-hearted  and  fickle  a people  as  the  Jew* ; and  apnnft  the  leading  defign  of  thia  dangerous  and  di-ad* 
therefore  wifely  provide*  againft  (bmc  of  it*  more  urv-  vtfed  publication.” 

juft  and  pernicious  con (Vquc nets,  fuch  as  tended  to  af-  Wc  would  advife  our  readers  to  read  the  whole  cri* 
feA  the  rights  and  privileges  of  heirihip.  Law*  en-  ticifms  on  Madan’s  hook  in  the  Monthly  Review,  toge- 
•fted  to  regulate  it  cannot  be  fairly  urged  in  proof  of  ther  with  their  account  of  the  feveral  anlwers  to  it.  The 
its  lawfulncU  on  the  author's  own  hypothcfiH  ; becaufe  reverend  author  of  the  Thelyphthora  has  there  met  with 
laws  were  alfo  made  to  regulate  divorce,  which  Mr 
Madan  condemn*  as  abfohitely  unlawful,  except  in 
cafes  of  adultery.  Befidcs,  it  is  more  probable  that 
the  **  hated  wife”  had  been  difmiffed  by  a bill  of  di- 
vorcement, than  that  ft»c  was  retained  by  her  huf* 
hand : and  moreover,  it  i*  not  certain  but  that  the  two 
wives,  fo  far  from  living  with  the  fame  hulband  at  the 
fame  time,  might  be  dead  ; for  the  word*  may  be 
rendered  thus,  **  if  there  Jlou/J  have  been  to  a man  two 
wives,  &c.”  The  words  exprdTmg  the  original  infti- 
tution  of  marriage,  Gen.  ii.  24.  compared  with  Mat. 
xix.  4,  5,  8.  afford  infuperable  objections  againft  Mr 
Madan’ s doftrine  of  polygamy. 


moll  able  antagonift,  W'ho  traces  him  through  all  hi* 
deceitful  winding*,  and  rxpofes  the  futility  and  fahe* 
hood  of  his  arguments  with  Angular  ability.  See  Month- 
ly Review,  vol.  Ixiii.  p.  273,  &c. ; fee  alfo  Pakft  Moral 
Philofophy , 4to.  p.  262. 

POLYGARS,  are  natives  of  Htndoftan.  Tbcyb- 
habit  almoft  impenetrable  woods,  and  are  under  the  ah* 
folute  direction  of  their  own  chieftains.  Ia  time  of 
peace  they  are  profcffionally  robbers,  but  in  times  of 
war  arc  the  guardians  of  the  country.  The  general 
name  of  thefe  people  is  Polygar,  Their  original  infti- 
tution,  for  they  live  in  diftmtl  clans,  u not  very  weft 
underftood.  It  probably  took  its  rife  from  the  muni- 


If  wc  appeal  on  this  fubiedl,  from  the  authority  of  eipal  regulation*  relative  to  the  definition  of  tygers 
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Scripture  to  the  writings  of  the  earliefl  fathers  in  the 
Chriftian  church,  there  is  not  to  be  found  the  faint  eft 
trace  of  any  thing  refembling  a teflimorty  to  the  law- 
fulnefs  of  polygamy  ; on  the  contrary,  many  paffages 
occur,  in  which  the  practice  of  it  is  tirongly  and  ex- 
plicitly condemned. 


and  other  ferocious  bcafts.  Certain  tra&s  of  woodland 
were  indifputably  allotted  as  rewards  to  thofe  who  fbould 
flay  a certain  number  of  thofe  animal*  ; and  thofe  lands 
approximating,  probably  laid  the  foundation  of  the  fete- 
rail  confederacies  of  Polygars. 

' The  Follams,  or  wood*,  from  which  is  derived  the 


Wc  ihaU  doff  thia  article  with  the  word*  of  an  excellent  word  Polygar , lying  in  profufion  through  all  the  fouth- 
anonymous  writer  already  quoted,  and  to  whofc  critique  cm  part*  of  Hmdoftan,  the  ravage*  committed  in  the 
on  Mr  Madan's  work  wc  are  indebted  for  the  above  re-  open  countries  by  thefe  adventurous  clans,  arc  both  fit- 
marks:  M In  a word,  when  we  reflet  that  the  primitive  quent  and  definitive.  Cattle  and  grain  are  the  coo- 
inllitution  of  marriage  limited  it  to  one  man  and  one  wo-  ftant  booty  of  the  Polygars.  They  not  unfrequrntly 
man;  that  this  inftitution  was  adhered  to  by  Noah  and  his  even  dcfpofl  travellers  of  their  property,  and  fomeiimcs 
fons,  amidft  *he  degeneracy  of  the  age  in  which  they  murder,  if  they  meet  with  oppofitiun : yet  thefe  very 
lived,  and  in  fpitc  of  the  examples  .of  polygamy  which  Polygar*  are  the  hand*  into  which  the  aged  and  infirm, 
the  accurfed  race  of  Cain  had  introduced  ; when  we  the  wives,  children,  and  treafure,  of  both  Hindoos  and 
confider  how  very  few  (comparatively  fpraking)  the  others  are  entrufted,  when  the  circumjacent  country  ns* 
example*  of  thia  practice  were  among  the  faithful ; fortunately  happens  to  be  the  feat  of  war.  The  pro- 
how  much  it  brought  it*  own  punifhmcnt  with  it  ; and  tc&ion  they  afford  is  paid  for ; but  the  price  is  incoofi- 
how  dubious  and  equivocal  thofe  paffages  are  in  which  derable,  when  the  hdpkfs  fituafion  of  thofe  who  Ay  to 
it  appears  to  have  the  hnftion  of  divine  approbation  ; them  for  {belter  is  confidered,  and  cfpceially  when  their 
when  to  thefe  refleflions  wc  add  another,  refpc&ing  own  very  peculiar  chandler  is  properly  attended  to. 
the  limited  views  and  temporary  nature  of  the  more  Tlie  native  governments  of  Htndoftan  are  under  thenc- 
ancicnt  difpenfations  and  inftitution*  of  religion — how  ceflity  of  tolerating  thi*  honourable  banditti.  Many 
often  the  imperfc&ion*  and  even  vices  of  the  patriarch*  of  them  are  fo  formidable  as  to  be  able  to  bring  r 5,000 
and  people  of  God,  in  old  time,  are  recorded,  with-  and  21,000  men  into  the  field. 

out  an^  rxprefs  notification  of  their  criminality — how  “ The  Hindoo  code  of  laws,  in  fpeak.ing  of  robbe- 


much  u laid  to  be  commanded,  which  our  reverence 
for  the  holincf*  of  God*  and  hi*  law  will  only  fuffer  us 
to  fuppofc,  were,  for  wife  ends,  permitted — how  fre- 
quently the  meflengers  of  God  adapted  themfelve*  to 


riet,  hath  this  remarkable  claufe,  ‘ The  mode  of  (ham 
amoagft  robbers  (hall  be  this  : — If  any  thief  or  thieves, 
by  the  command  of  the  magi  A rate,  and  with  his  af- 
fi fiance,  hare  committed  depredations  upon, 


the  genius  of  the  people  to  whom  they  were  fent,  and  brought  away  any  booty  from,  another  province,  the 
the  circumftance*  of  the  times  in  which  they  lived  : — magUlrate  (hall  receive  a (hare  of  one  fixth  part  of  the 
i^bove  aR,  when  we  confider  the  purity,  equity,  and  w'holc.  If  they  received  no  command  or  alfrilancc  from 
Jxrncvolcnce  of  the  Chriftian  law  ; the  explicit  decla-  the  magiilratej  they  fball  give  the  magiftrate  in  that 
ration*  of  our  Lord,  and  his  apofUe  St  Paul,  rcfpec-  cafe  one  tents  part  for  his  (hare,  and  ©f  the  remainder 
img  the  iatt  tuition  of  mat Triage,  its  defign  and  limit*  their  chief  Audi  receive  four  (hares ; and  whufoever 

4 


Digitized  by  Google 


POL  1 3*9  3 POL 


Polygars  among  them  is  pcrfcft  matter  of  his  occupation*  (hall 
II  receive  three  (hares : alfo,  whichever  of  them  h remark- 
ilf D°"  »Wy  ftrong  and  (lout,  (hail  receive  two  (hares,  and  the 
t_  reft  (hall  receive  each  one  (hare.'  Here,  then,  we  fee 

not  only  a fan&ion,  but  even  an  inducement,  to  fraudu- 
. lent  pra&ices. — Another  lingular  inconfiftcncy  among 
a people  who*  in  many  periods  of  their  hiftory,  have 
been  proverbial  for  innocency  of  manners  and  for  un- 
common honefty  in  their  condu&  towards  travellers  and 
ft  rangers. 

“ At  the  firft  fight,  it  would  appear  that  the  tolera- 
tion of  the  Polygars,  owing  to  their  great  numbers, 
and  to  the  fecurity  of  their  fortrefles,  which  are  in  ge- 
neral impenetrable  but  to  Polygara ; that  the  govern- 
ment licence,  in  this  manner  given  to  them,  to  live  on 
the  fpoils  of  the  induttrious—  might  have  originally  oc- 
caiioRtrd  the  formal  divifion,  and  encouragement  to  per- 
fev crape*,  which  wc  have  juft  quoted  : but  the  caufe  I 
(hould  rather  fuppofe  to  lie  in  the  nature  of  certain  go- 
vernments, than  to  have  arifen  from  any  accidental  cir- 
cumftancc  afterwards ; and  I am  the  more  inclined  to 
this  opinion,  from  the  fituation  of  the  northern  parts  of 
Hindoflan,  which  are,  and  always  have  been,  uniofefted 
by  thefe  freebooters. 

“ The  dominion  of  the  Eaft  was,  in  former  days, 
mod  probably  divided  and  fubdivided  into  all  the  vari- 
ous branches  of  the  fcodal  fyftem.  The  veftiges  of  it 
remain  to  tins  hour  : rajahs  and  zemindars  arc  nothing 
more  than  chieftains  of  a certain  degree  of  confequcncc 
in  the  empire.  If,  then,  experience  has  (hown,  in  other 
parts  of  the  world,  that  clans  have  always  been  obferved 
to  commit  the  molt  pernicious  a&s  of  depredation  and 
hottility  on  each  otlier,  and  that  the  paramount  lord 
has  fcldom  been  able  effectually  to  crulh  fo  general  and 
Co  complicated  a fccne  of  mifehief — may  wc  not  rrafon- 
ably  venture  to  fuppofe,  that  the  Hindoo  legislature 
patted  this  ordinance  for  the  fuppreflion  of  fuch  provin- 
cial warfare,  and  for  the  wholcfome  purpofc  of  drawing 
the  people,  by  unalarming  degrees,  more  immediately 
under  the  cootroul  of  the  one  iovercign  authority  ? The 
condufion,  I own,  appears  to  me  fatisfa&ory.  More- 
over, Polygars  cannot  but  be  of  modern  growth  ; for 
the  law  relative  to  thefts  is  antecedent  to  the  mention  of 
Polygars  in  hiftory.'*  Sullivan's  Pbilofophical  Rbap/o - 
due. 

POLYOLOTT,  among  divines  and  critics,  chiefly 
denotes  a Bible  printed  in  feveral  languages.  See  Iii- 
bl r and  Printing. 

POLYGLOTTUS,  in  ornithology.  Sec  Tur- 

DUS. 

POLYGNOTUS,  a famous  painter  of  Thafos,  flou- 
riihcd  about  422  years  before  the  Chriftian  era,  and  was 
the  fon  and  fcholar  of  Aglaophon.  He  adorned  one  of  the 
public  porticoes  of  Athens  with  his  paintings,  in  which  he 
had  reprefented  the  moil  ftriking  events  of  the  Trojan 
war.  The  Athenians  were  fo  plcafcd  with  him,  that 
they  offered  to  reward  his  labours  with  whatever  he 
plcafcd  to  accept  ; but  he  declined  the  offer ; and  the 
Amphielyonic  council, ^hich  was  compofed  of  the  re- 
prefentatives  of  the  principal  cities  of  Greece,  ordered 
that  Polygnotos  fhopld  be  maintained  at  the  public  ex- 
per.ee  wherever  he  went. 

Of  the  talents  of  Polygriotus  much  honourable  men- 
tion is  made  by  many  of  the  beft  authors  of  antiquity, 
f as  Aritt otic  and  Plutarch,  Dionyfius  HalicarnatTcnfis, 

Voi».  XV.  Pan  L 


kc.  Paufanias  fpeaks  of  his  piflnrcs  of  the  events  Polygon, 
of  the  Trojan  war,  and,  m his  Tenth  Book,  intro-  pol7S°- 
duces  a very  long  defeription  of  other  pidtures  by  ■ n“ 
the  fame  artift,  painted  alfo  from  Homer  in  the  temple 
at  Delphos.  The  paffage,  however,  gives  but  a confu- 
fed  and  imperfedl  idea  of  the  painter's  performance. 

How  much  the  art  is  indebted  to  this  ancient  mafter, 
what  grace  and  foftncls  he  gave  to  the  human  counte- 
nance, what  embellifhments  lie  added  to  the  female  fi- 
gure and  drefs,  are  much  more  happily  deferibed  by 
Pliny.  44  Primus  mulieres  lucida  vcfte  pinxit,  capita 
earum  mitris  verficoloribus  operuit,  plurimumque  pic- 
ture primus  contulit : fiquidem  inllituit  os  adaperire, 
duntes  oftendcre,  vultum  ab  antiquo  rigorc  variarc."— 

The  fame  author  likewife  bears  honourable  teftimony 
to  the  liberal  fpirit  of  this  grtat  artift,  who  refufed  any 

reward  for  his  ingenious  labours  in  the  portico. 

44  Porticum  gratuito,  cum  partem  cjus  Mycon  mercede 
pingcret.”  Plin.  lib.  35.  cap.  8. 

POLYGON,  in  geometry,  a figure  with  many  fide?, 
or  whofe  perimeter  confifts  of  more  than  four  (idea  at 
lead  1 fuch  are  the  pentagon,  hexagon,  heptagon.  See. . 

POLYGONUM,  Knot-grass  : A genus  of  the  tri- 
gynia  order,  belonging  to  the  odtandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  t 2th  or- 
der, Ho  brace*.  There  is  no  calyx  ; the  corolla  is  quin- 
quepartite,  and  calycine,  or  ferving  inftead  of  a calyx  ; 
there  is  one  angulated  feed.  There  arc  27  fpccies ; but 
the  moft  remarkable  are,  v.  The  biftorta,  billort,  or 
greater  fnakeweed,  hath  a thick  oblique  intorted  root, 
btackilh  without,  and  red  witliin ; a fimplc,  round, 

(lender  ftem,  near  two  feet  high  1 oval  leaves,  having 
dccurrcnt  foot-ftalks,  and  the  (talk  terminated  by  thick 
(hort  fpikes  of  whitijh-red  flowers.  2.  The  vivipa- 
ram,  or  fmaller  billort,  hath  a thickilh  root,  a fimplc 
(lender  ftem  half  a foot  high,  fpear-fhaped  leaves, 
and  the  ftalks  and  branches  terminated  by  long  fpikes 
of  whititti-rcd  flowers.  Bv>th  thefe  perennials  flower 
in  May  and  June,  fuccecdcd  by  ripe  feeds  in  Au- 
guft.  They  grow  wild  in  England,  &c.  the  firft  in 
moift,  the  other  in  mountainous,  fituations.  3.  Ori- 
ental polygonum,  commonly  called  perficaria%  hath  fi- 
brous roots ; an  upright,  robuft,  ftrong,  jointed  ftem, 
nfing  eight  or  ten  feet  high,  dividing  at  top  into  fe- 
veral branches ; very  large  oval-lanceolate  alternate 
leaves,  on  broad  footftalks  half  furrounding  the  ftem  j 
and  all  the  branches  terminated  by  long,  (lender,  hang- 
ing fpikes  of  reddifh  -purple  heptandrous  and  digynious 
flowers,  from  July  till  October.  4.  Fagopyrum,  buck- 
wheat, or  bra  ok,  rifes  with  an  upright,  Imooth,  branchy 
ftem,  from  about  a foot  and  a half  to  a yard  high,  heart- 
(haped  fagittated  leaves,  and  the  branches  terminated 
by  duller*  of  whitilh  flowers,  fuccecdcd  by  large  an- 
gular feeds ; excellent  for  feeding  pigeons  and  moft 
forts  of  poultry. 

All  thefe  plants  arc  hardy,  and  fuccced  in  almoft 
any  foil  and  fituation  $ the  two  firft  arc  perennial  in 
root ; and  the  third  and  fourth  are  annual,  wholly  decay 
at  the  end  of  fummer,  01  early  in  winter.  The  liril  two 
forts  arc  retained  in  fbmc  curious  gardens  for  variety ; 
but  their  chief  merit  is  for  medical  purposes  j they  arc 
powerful  attringenu,  and  are  ufed  both  internally  and 
externally  ; c deemed  very  efficacious  iu  hxmorrhagics 
and  other  fluxes;  and  good  to  heal  (ore  mouths.  The 
third  fort.  Oriental  polygonum,  or  perficaria,  is  a moft 
T t elegant 
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Pol f ico-  elegant  annual  for  the  embclliflunent  of  plcafure- 
nUD1  ground  ; attaining  a majcftic  tree-like  growth  by  its 
Tub  he.  cre^  luxuriant  Aem,  and  branchy  head  ; which  being 
dren.  garuifhed  with  noble  large  foliage,  and  numerous  peu- 

— "~v dulous  (pikes  of  flowers,  in  couflant  fucccflion  three  or 

four  months,  • exhibits  a very  ornamental  appearance 
from  June  or  July  until  October,  and  is  fo  ealy  of  cul- 
ture, that  from  its  featured  feeds  in  autumn,  young 
plants  rife  fpontaneuufly  in  abundance  the  enfuing 
spring,  and  (hoot  up  fo  rapidly  as  to  attain  fix  or 
eight  feet  in  height  by  July,  when  they  generally  begin 
flowering,  and  continue  till  attacked  by  the  frott,  when 
they  totally  pcrtfti ; fo  that  a frtfh  fupply  mull  be  raifed 
from  feed  annually.  The  fourth  fort  (buck-wheat)  is 
a fort  of  corn,  and  is  frequently  cultivated  both’  by  way 
of  fodder,  cutting  its  (talks  while  young  and  green  to 
iced  cattle,  and  for  its  graita  to  feed  pigeons,  poultry, 
Logs,  See.  It  flouriflies  in  any  (oil  and  fltuation,  but 
generally  thrives  bed  in  a light  dry  earth  ; and  the 
dried  feafons  feldom  retard  its  growth.  The  ArA  and 
fccond  forts  arc  eafily  propagated  in  plenty,  by  parting 
the  roots  in  autumn.  The  third  fort.  Oriental  poly- 
gonum, being  annual,  is  always  propagated  from  feed 
annually,  either  in  the  full  ground,  or  by  means  of  hot- 
beds. 

U/tu  The  root  of  a kind  of  biftort,  according  to 
Gmelin,  is  ufed  in  Siberia  for  ordinary  food.  'Hits  fpe- 
cics  is  by  Haller  called  bijlorta  Joint  ad  oram  titrne/u , 
and  by  fome  other  botaoifts  bijlorta  montans  minor . 
The  natives  call  it  mouka  ; and  fo  indolent  are  they, 
that,  to  fa vc  tliemfclvc*  the  trouble  of  digging  it  out 
of  the  earth,  they  go  in  fpring  and  pillage  the  holes  of 
the  mountain  rats,  which  they  find  filled  with  tbefe 
roots.  In  our  country,  hittort  is  ufed  as  a medicine.  All 
the  parts  of  biflort  liave  a rough  auftere  tide,  parti- 
cularly the  root,  which  is  one  of  the  Aroiqjdt  of  the 
vegetable  aflriogents.  It  is  employed  in  all  kinds  of 
immoderate  hannorrhagics  and  other  fluxes,  both  inter- 
nally and  externally,  where  ailringcncy  is  the  only  in- 
dication. It  is  certainly  a very  powerful  flyptic,  and 
is  to  he  looked  on  Amply  as  fuch  ; the  fudonftc,  anti- 
peflnenti.il,  and  other  like  virtues  aferibed  to  it,  it  has 
no  other  claim  to  than  in  confequence  of  its  ailringcn- 
cy, and  of  the  antifeptic  power  which  it  has  in  common 
with  other  vegetable  Ay  plies.  The  iargeft  dofe  of  the 
soot  in  powder  is  a Angle  dram. 

POLYGRAPHY,  Polygraphia,  or  Poly$rapbict% 
the  art  of  writing  in  various  unufual  manners  or  cipher*; 
as  alio  of  deciphering  the  fame.  The  word  is  formed 
from  the  Greek,  »**»»»  muilum,  and  Jcri/tmra , 

writing.” 

The  ancients  feera  to  have  been  very  little  acquaint- 
ed with  this  art ; nor  is  there  any  mark  of  their  having 
gone  beyond  the  Lacedaemonian  fcytala.  Trithcmius, 
Porta,  Vigen  ere,  and  father  Kiccron,  have  written  on 
the  fubjeiA  of  polygraph)*  or  ciphers.  See  Cumcr. 

POLYHYMNIA,  in  the  pagan  mythology,  one  of 
the  nine  mufes,  thus  named  from  the  Greek  words  n*^r 
“ much,”  and  #»***  **  memory.”  She  prefldrd  over 
kiAory,  or  rather  rhetoric  ; and  is  reprcl'cnted  with  a 
crown  of  pearls  and  a white  robe ; her  right  hand  in- 
ait  ion  as  if  haranguing,  and  holding  in  her  left  a ca- 
duccus  or  feeptre  to  (how  her  power. 

POLYHEDRON,  in  geometry,  denotes  a body  or 
(olid  comprehended  under  many  fkies  or  planes. 

Polyhedron,  in  optics,  is  a multiplying  glafs  or 


lens,  confiding  of  fever*!  plane  furfacea  difpofed  into  ttyncty 
convex  form.  See  Of  tics,  n*  256,  5 

POLYMATHY,  denotes  the  knowledge  of  many  thw- 
arts and  fcicnce*.  The  word  is  derived  from  die  Greek,  rtu 
n*xv,  m utium,  and  djio,  ' 

POL YM NESTOR,  was  a king  of  the  Thracian 
Chcrfoncfus.  He  married  Ilione,  Priam’s  elded  daugh- 
ter; and  for  the  fake  of  the  trcafure  with  which  he  was 
entrufled  by  Priam  during  the  liege  of  Troy,  he  mur- 
dered Polydorus,  (fee  Polydorus).  The  fleet  in  which 
the  victorious  Greeks  returned,  togetlier  with  their  Tro- 
jan captive*,  among  whom  was  Hecuba,  flopped  on  the 
coafls  of  Thrace,  where  one  of  the  female  captives  dif- 
covcrcd  on  the  (horc  the  body  of  Polydorus,  whom  Po- 
ly mneitor  had  thrown  into  the  fea.  The  dreadful  in- 
telligence was  immediately  communicated  to  Hccitba 
his  mother,  who  recollecting  the  frightful  dreams  (he 
had  the  preceding  oiglit,  did  not  doubt  but  Poljmne- 
flor  was  the  cruel  adaJTin.  Refolded  to  revenge  her 
(bn’s  deads,  (he  immediately  called  out  Polymncltur,  av 
if  to  impart  to  lain  fomclhing  of  importance.  He  was 
drawn  into  the  fnarc;  and  no  fooner  was  he  introduced 
into  the  apartiueut  of  the  Trojan  princefs,  than  the  fe- 
male captives  rulhing  upon  him,  put  out  hit  eyes  with 
their  pins,  while  Hecuba  muidered  hia  two  children, 
who  lead  accompanied  him.  Euripides  informs  us,  that 
the  Greeks  condemned  Polymneftor  to  be  banilhed  into 
a diflant  ill  and  for  his  perfidy.  Hygitius,  however, 
relates  the  whole  differently,  and  tells  us,  that  when 
Polydorus  was  Lent  to  Thrace,  Ilione  his  fitter  took 
him  inflead  of  her  fon  Deiphilux,  who  was  of  the  time 
age,  being  fearful  of  her  huiband’s  cruelty.  The  mo- 
narch, unacquainted  with  the  impoAtion,  looked  upon 
Polydorus  as  hit  own  fon,  and  treated  Deiphilub  as 
her  brother.  After  the  deffruttion  of  Troy,  the  con- 
querors wifhed  line  houfe  and  family  of  Priam  to  be  ex- 
tirpated, and  therefore  offered  Electra  the  daughter  of 
Agamemnon  to  Polymneilor,  if  he  would  detlroy  Utoae 
and  Polydorus.  He  accepted  the  offer,  and  immedi- 
ately diipatchcd  his  own  Jon  Deiphilus  whom  he  took 
for  Polydorus.  Polydorus,  who  pa  fled  as  the  (ba  of 
Pol ymm.it or,  confuhcd  the  oracle  after  the  murder  of 
Dei  phi*  us,  and  being  informed  that  his  father  was  dead, 
his  inotlier  a captive  in  the  hands  of  the  Greeks,  and 
liis  country  in  ruins,  he  communicated  the  aufwer  to 
Ibonc,  win  m lie  had  always  regarded  as  his  mother. 

She  told  him  the  mcafurcs  (he  had  purfued  to  (are  his 
life,  upon  which  he  avenged  the  pei  lidy  of  Polymneilor 
by  putting  out  his  eyes. 

POLYMNIA,  in  botany  : A genus  of  the  polygw- 
mia  ncccflaria  order,  belonging  to  the  fyngentJia  cL*U» 
of  plants  ; and  in  the  natural  method  ranking  under  the 
49th  order,  Compojit*.  The  receptacle  is  paleaceous  ; 
there  is  no  pappus  ; the  exterior  calyx  is  tetraphyUou*, 
or  jpentaphyllous  ; the  interior  decaphyllous,  and  coin- 
poied  of  concave  leafeta. 

POL YN ICES,  tlic  (bn  of  CEdipus  by  his  mother 
JocaAa.  See  Jocasta,  (Emeus,  and  Ei kocles. 
POLYPE.  See  Polyfus.# 

POLYPETALOUS,  among  botanifts,  an  epithet 
applied  to  fuch  flowers  as  coalift  uf  feveial  petals  or 
flower-leaves. 

POLYPHEMUS  (fab.  btAA,  a celebrated  Cyclop?, 
and  king  of  all  the  Cyclops  in  Sicily,  was  tlie  fon  of 
Neptune  and  Thoofa  the  daughter  of  Phorcys.  He  is 
faid  to  have  been  a mo  tiler  of  great  flreegth,  very  tall, 

and 


Digiti; 


and  with  Qnc  ey e in  the  middhr  of  the  forebead. 


rat  human  flefh,  and  kept  Ins  flocks  on  the  coafts  of  p.  343.  col.  a. 


which  an  account  it  given  under  the  article  Medicihi9  Wt**** 


’ Sicily,  when  Ulyffca,  at  his  return  from  the  Trojan  war,  The 
was  driven  there.  Ulyffes,  together  with  1 a of  his  com-  caufe  it 


rpodium  orcoptens  is  only  remarkable  he-  P *' J*41*' 
been  confounded  by  moil  of  the  Englifh 


pan  ions,  villtcd  the  corfil,  and  with  them  was  feiaed  hy  the  botnnifts  with  the  fpeeies  which  wc  have  now  de- 
Cyclops,  who  confined  them  in  his  cave,  and  daily  devou-  feribed,  and  the  polypodium  thclypterii.  It  hast 
red  two  of  them.  Ulyffes  would  have  fharrd  the  fate  of  large  icaly  root,  wrapped  and  tied  together  with  fmall 
the  reft,  had  he  not  intoxicated  the  Cyclops,  and  put  out  llrong  fibres,  not  to  be  feparated  without  difficulty.— 
hi*  eye  with  a firebrand  when  he  was  afleep.  Polyplte-  Tlie  fru&ifications  are  on  the  nutrgiuH  both  when  young 
anus  was  awakened  by  tlie  fudden  pain,  and  flopped  the  and  old,  and  now  run  into  one  another  t the  lobes  are 
entrance  of  his  cave  ; but  Ulyffca  cfcaped,  by  creeping  oval  and  plain.  It  is  four  times  as  Luge  as  the  thclyp- 
betwern  the  legs  of  the  rams  of  the  Cyclops,  as  they  teris,  and  grows  in  dry  woods,  moors,  or  hills,  and  very 
were  led  out  to  feed  on  the  mountains.  Polyphemus  feldom  near  water ; all  which  characters  are  widely  dif- 
becamc  enamoured  of  Galatxa  ; but  his  addreflcs  were  ferent  from  thofe  of  the  fpccies  with  which  it  has  been 
<li (regarded,  and  the  nymph  fhunned  his  prefence.  The  confounded.  It  is  to  be  found  both  in  England  and 
Cyclops  was  ftill  more  earned  ; and  when  he  faw  Gala-  Scotland,  in  the  latter  place  very  plentifully.  See  /Ji»- 


*xn  furrender  herfelf  to  the  pleafures  of  Acis,  he  crufh- 
ed  his  rival  with  a piece  of  a broken  rock. 


an  Tranfailtvni,  vol.  I.  p.  1 8 I . 

POLYPREMUM,  in  botany  : A genus  of  the  mo- 


ed  his  rival  with  a piece  of  a broken  rock.  rULirKtiVU/M,  in  botany  : A genus  ot  the  mo- 

POLYPODIUM,  in  botany;  a genus  of  the  or-  nogynia  order,  belonging  to  the  tetrandria  claf*  of 
der  of  Alices,  belonging  to  the  cryptogam ia  clafs  • plants ; and  in  the  natural  method  ranking  under  the 


of  plants.  The  fni&ifications  arc  in  roundifh  points, 
festtered  over  the  inferior  dife  of  the  frons  or  leaf. — 


2 id  border,  Caryophilki.  Tlie  calyx  is  tetraphyllous ; 
the  corolla  quadrifid  and  rntaccous,  with  its  lobes  ol>- 


rrhere  arc  65  fpeeies,  of  which  the  moft  remarkable 
b the  filix  mas,  or  common  male  fern.  This  grows 
in  great  plenty  throughout  Britain  in  woods  and  ftooy 
uncultivated  foils.  T nc  grcatril  part  of  the  root  lies 
horizontally,  and  has  a great  number  of  appendages 
placed  clofc  to  each  other  in  a vertical  direction,  while 
u number  of  fmaD  fibres  ftrike  downwards.  The  leaves 


cordate  ; the  capfule  comprefTed,  emarginated,  and  bi- 
locular. 

POLYPUS,  a fpccies  of  frefh-water  infc&s,  belong- 
ing to  the  genus  of  hydra,  of  the  order  of  zoophytes,  and 
clafs  of  vermes.  (Sec  Animalcule,  n°  *4,  Ac.)  The 
name  of  hydra  was  given  them  by  I.innxus  on  account 
of  the  property  they  have  of  reproducing  ihcm&Jvcs 


tux  a cubit  high,  and  grow  in  circular  tufts.  They 
are  at  firft  alternately  pinnate,  the  pinox  incrrafing  in 
fizc  from  the  bafe  towards  the  middle,  and  afterwards 
gradually  dccrcafing  upwards  to  the  fummit  of  the  leaf. 
Tbefe  pinna:  are  again  pinnatifid,  or  fubdivided  almoft 
to  the  nerve,  into  obtufe  parallel  lolres,  cremated  on  the 
xdgxs.  The  ftalks  arc  covered  with  brown  filmy  feales. 
The  fructifications  are  kidney-fhaped,  and  covered  with 
a permanent  fcaly  fhield  or  involucrum.  The  capfules 
are  of  a pale  brown,  furrounded  with  a faffron-coloured 
elaftic  ring. 

This  fern  has  nearly  the  fame  qualities  and  is  ufed 
for  moft  of  the  fame  intentions  as  the  p teris  aquilitia. 
They  are  both  burnt  together  for  the  fake  of  their 
aihes,  which  arc  purchafed  by  the  fo3p  and  glafs-maker*. 
In  the  ifland  of  Jura  are  exported  annually  130 1.  worth 
of  tbefe  afhes. 

Gunner  relates,  in  his  Ftor.  Naveg.  that  the  young 
curled  leaves,  at  their  firft  appearance  out  of  the  ground, 
are  by  fome  boiled  and  eaten  like  afparagus  ; and  that 
the  poorer  Norwegians  cut  off  thofe  fucculcnt  laminar, 
like  the  nails  of  the  finger  at  the  crown  of  the  root, 
which  are  the  bafes  of  the  future  ftalks,  and  brew  them 
into  beer,  adding  thereto  a third  ]>ortion  of  malt,  and 
in  times  of  great  fcarcity  mix  the  lame  in  their  bread. 
The  fame  author  adds,  that  this  fem  cut  green,  und 
dried  in  the  open  air,  affords  not  only  an  excellent  lit- 
ter for  cattle,  but,  if  iufufed  in  hot  water,  becomes  no 
contemptible  fodder  to  goats,  fhcep,  and  other  cattle, 
which  will  readily  eat  and  fome  times  grow  fat  upon 
it ; a circumftance  well  worth  the  attention  of  the  in- 
habitants of  the  Highlands  and  Hebrides,  as  great 
numbers  of  their  cattle,  in  hard  winters,  frequently  pe- 
riih  for  want  of  food. 

But  the  anthelmintic  quality  of  the  root  of  the  male 
Tern  is  that  for  which  it  is  chiefly  to  be  valued,  and  of 


when  cut  in  pieces,  every  part  foon  becoming  a per  feel 
animal.  Dr  Hill  called  them  Aixa,  on  account  of  the 
ftrong  principle  of  life  with  which  every  part  of  them 
is  endowed. 

Thefe  animals  were  firft  difeovered  by  Leeuwenhoek, 
who  gave  fixnc  account  of  them  in  tlie  Philofophical 
Tran  factions  for  1703  ; but  their  wonderf  ul  proper!  its 
were  not  thoroughly  known  till  the  year  1740,  when 
Mr  Trcmblcy  began  to  inveftigate  them.  Previous  to 
his  difcovxries,  indeed,  Leibnitz  and  Bocrhaave,  by  rea- 
fonings  d priori,  had  concluded  that  animals  might  be 
found  which  would  propagate  by  flip?  like  plants  ; ami 
their  conjectures  were  foon  verified  by  the  obfervation* 
of  the  gentleman  above-mentioned.  *At  firft,  however, 
Mr  T rembley  was  uncertain  whether  he  fhould  reckon 
thefe  creatures  animals  or  plants  ; and  while  thus  uncer- 
tain, he  wrote  a letter  on  the  fubjeet  10  Mr  Bonnet  in  Js- 
nuary  1741;  but  in  March  the  fame  year  he  had  fatijned 
himfrlf  that  they  were  real  animals.  The  furprife  of  Mr 
Trxmbley,  and  of  others,  on  difeovering  the  true  nature 
of  thefe  animals,  was  very  great.  When  Mr  Reaumur 
few  for  the  firft  time  two  polypes  formed  from  one 
which  he  had  divided  into  two  parts,  Ik  could  hardly 
believe  his  own  eyes  ; and  even  after  having  repeated 
the  operation  an  hundred  times,  he  f«»id  that  the  fight 
was  by  no  means. familiar  to  him.  Ou  the  18th  of  July 
1741,  M.  Buffon  wrote  to  Martin  Folkes,  Eiq;  prefi- 
dent  of  the  Royal  Society,  acquainting  him  with  “ the 
dJfcovery  of  a fmall  infect  called  u p^ Ay  put,  which  is 
found  about  the  common  duck-weed  ; and  which,  being 
cut  in  two,  puts  forth  from  the  upper  part  a tail,  and 
from  thejowxr  end  a head,  fo  as  to  become  two  animals 
in  ft  cad  of  one.  If  it  be  cut  into  three  parts,  the  iniddle- 
moft  alfo  puts  out  from  one  end  a head,  and  from  the  other 
a tail,  fo  as  to  become  three  diftin<5t  animals,  all  living 
like  the  firft,  aud  performing  the  various  offices  of  their 
Tt  z fpccies.’* 
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Polypus.  fpecict.” — In  September  the  fame  year,  a letter  was 
~ 1 communicated  from  C.  Bcntink,  Efq;  at  the  Hague, 
describing  the  infefts  difeevered  by  Mr  Trcmbley,  ad- 
ding, that  be  bimfclf  had  feeu  them  ; and  in  November 
that  year,  a letter  was  read  before  the  Society  from 
Gronovius  at  Leyden,  giving  an  account  of  a watcr- 
infed,  which,  fays  he,  if  cut  into  five  or  fix  pieces,  in 
a few  hours  there  will  be  as  many  animals  exactly  fimilar 
to  their  parent.  Thefe  accounts,  however,  were  all 
deemed  fo  extraordinary,  that  they  were  not  credited, 
until  profeflbrs  Albinus  and  Mufchcnbrocck  provided 
themfclvcs  with  them,  and  found  every  thing  related 
concerning  them  to  be  exactly  true.  In  March  1742, 
Mr  Folkct  gave  an  account  of  them  to  the  Royal  So- 
ciety, from  feme  observation*  made  on  Several  polypes 
which  Mr  Trcmbley  had  Sent  from  Holland.  They 
were  Soon  after  found  in  England,  and  the  observations 
made  upon  them  were  published  by  Several  perfona  ; fo 
that  no  doubt  remained  concerning  the  reality  of  w'hat 
had  been  related  concerning  them. 

The  general  chara&er  of  the  polype  is,  that  it  fixes 
itfclf  by  its  bafe  ; is  gelatinous,  linear,  naked,  contrac- 
tile ; and  can  change  its  place.  The  mouth,  which  is 
placed  at  one  end,  is  furrounded  by  hair-like  feelers, 
’fhc  young  ones  grow  out  from  its  fidcs ; but  in  autumn 
it  produce*  eggs  from  its  fidcs.  There  are  fix  varieties. 

I . The  viriJ/jf  or  green  polype,  has  commonly  ten 
fhort  arms. 

а.  The  fufea  has  frequently  eight  arms  Several  times 
longer  than  the  body. 

3.  The  grifea  is  of  a ycllowifh  colour,  fmall  towards 
the  bottom,  and  lias  long  arms,  generally  about  (even 
in  number. 

4.  The  palleni  lias  generally  about  fix  arms  of  a mo- 
derate length. 

5.  The  bjdatula  has  a vcficular  body,  and  four  obfo- 
lrte  arms.  It  is  found  in  the  -abdomen  of  Ihecp, 
fwinc,  &c. 

б.  The  Jlmtorea  has  been  called  the  tunnrl-Jbafed,  and 
has  a mouth  furrounded  with  a row  of  hairs. 

7.  The  foefatii  is  bearded,  thick,  and  wrinkled. 

The  three  firil  fpecies  arc  thofc  on  which  the  greateft 
number  of  cxperfhicnts  have  been  made  ; and  their 
Ihapct  are  fo  various,  that  it  is  by  no  means  rafy  to  dc- 
feribe  them.  They  arc  generally  found  in  ditches. 
Whoever  has  carefully  examined  thefe  when  tlie  fun  is 
very  powerful,  will  find  many  little  tranfparcnt  lumps  of 
the  appearance  of  a jelly,  and  fize  of  a pea,  and  flatted 
upon  one  fide.  The  fiune  kind  of  fubftanres  arc  like- 
wife  to  be  met  with  on  the  under  fide  of  the  leaves  of 

f slants  which  grow  in  fuch  places.  Thefe  are  the  po- 
ypes  in  a qmefeent  date,  and  apparently  inanimate. 
They  are  generally  fixed  by  one  end  to  fome  folid  fub- 
ilance,  with  a large  opening,  which  is  the  mouth,  at 
the  other ) having  fcvcral  arms  fixed  round  it,  projecting 
as  tavs  from  the  centre.  They  arc  (lender,  pellucid, 
and  formed  of  a tender  fubilance  like  the  horns  of  a fnail, 
and  capable  of  contratting  them  Selves  into  a very  fmall 
compass,  or  of  extending  to  a considerable  length.  The 
arms  are  capable  of  the  fame  contraction  and  cxpanfiou 
at  the  body ; and  with  thefe  they  lay  hold  9f  minute 
worms  and  other  infects,  bringing  them  to  the  mouth 
aud  Swallowing  them ; the  indigeltiblc  parts  are  again 
thrown  out  by  the  mouth. 


The  green  poly}*  was  that  firft  difcorered  by  Mr 
Trcmbley  ■,  and  the  firil  appearance,  of  fpontueoua — r— » 
motion  were  perceived  in  its  arms,  which  it  can  contract, 
extend,  and  twill  about  in  various  diic&ion*.  On  the 
iirft  appearance  of  danger  they  contract  to  Such  a de- 
gree that  they  appear  little  bigger  than  a grain  of  fand, 
of  a fine  green  colour,  the  arms  difappearing  entirely. 

Soon  after  be  found  the  grilca,  and  aftcrwanls  the 
fufea. 

The  bodies  of  the  viridis  and  grifea  diminilh  almoli 
ipfcnfibly  from  the  anterior  to  the  pollcrior  extremity  ; 
but  the  fufea  i*  for  the  moll  part  of  an  equal  Size  for 
two-thirds  of  its  length  from  the  anterior  to  the  polio. 
rior  extremity,  from  which  it  becomes  abruptly  Smaller, 
and  then  continues  of  a regular  fize  to  the  cihL  Thefe 
three  kinds  have  at  lead  fix,  and  at  moll  12  or  13  arms, 
though  Sometimes  the  grifea  is  met  with  having  1 h arms. 

They  can  contrail  themfclvcs  till  their  bodies  do  not 
exceed  one-teutb  of  an  inch  in  length,  and  they  can 
Hop  at  any  intermediate  degree  of  contraction  or  ex- 
tension. They  arc  of  various  fixes,  from  half  an  inch  to 
an  inch  and  an  half  long  ; their  arms  are  Seldom  longer 
than  their  bodies,  though  fome  have  them  an  inch,  and 
Some  even  eight  inches,  long.  The  thickncfs  of  their 
bodies  decreases  as  they  extend  themfclvcs,  and  vice 
vtrfa  ; and  they  may  be  made  to  contrail  themfclvcs 
cither  by  agitating  the  water  in  which  they  are  contain- 
ed, or  by  touching  the  animals  themfclvcs.  When 
taken  out  of  the  water,  they  all  contrail  fo  much  that 
they  appear  only  like  a little  lump  of  jelly.  The  arms 
have  the  fame  power  of  contraction  or  cxpanfiou  that 
the  body  has ; and  they  can  contrail  or  expand  one 
arm,  or  any  number  of  arms,  independent  of  the  reft ; 
and  they  can  likewife  bend  their  bodies  or  arms  in  aU 
pofllble  dircilions.  They  can  alfo  dilate  or  contract 
their  bodies  in  various  places,  and  fumetimes  appear 
thick  let  with  folds,  which,  when  carclefaly  viewed, 
appear  like  rings.  Their  progreffive  motion  is  per. 
formed  by  that  power  which  they  liavc  of  contracting 
and  dilating  their  bodies.  When  about  to  move,  they 
bend  down  their  head  and  anys,  lay  hold  by  means  of 
them  on  fome  other  fubilance  to  which  they  defign  tv 
fallen  themfelecs  ; then  they  loofea  their  tail,  and  draw 
it  towards  the  head ; then  cither  fix  it  in  that  place, 
or  ft  retching  forward  their  head  as  before,  repeat  the 
fame  operation.  They  afeend  or  defeend  at  pleafure 
in  this  manner  upon  aquatic  plants,  or  upon  the  fide*  of 
the  veflcl  in  which  they  are  kept  j they  fomctimci  lung 
by  the  tad  from  the  furface  of  the  water,  or  Sometimes 
by  one  of  the  arms  ; and  they  can  walk  with  cafe  upon 
the  furface  of  the  water.  On  examining  the  tail  with 
a microfcope,  a (mail  part  of  it  will  be  found  to  be  dry 
above  the  furface  of  the  water,  and  as  it  were  io  a 
little  concave  fpace,  of  which  the  tail  forms  the  bottom ; 
fo  that  it  feems  to  be  fufpended  on  the  furface  of  the 
water  on  the  fame  principle  that  a fmall  pin  or  needle 
is  made  to  fwim.  When  a polype,  therefore,  means  to 
pafs  from  the  fidcs  of  the  glafs  to  the  furface  of  the 
water,  it  has  only  to  put  that  part  out  of  the  water  by 
which  it  is  to  be  fupported,  and  to  give  it  time  to  dry, 
which  it  always  docs  upon  tbefe  ucc&fions;  and  they 
attach  tliemfelves  fo  firmly  by  the  tail  to  aquatic  plants, 
ft  ones,  &c.  that  they  cannot  be  eafily  difengagrd : 
they  often  further  (Ircuglhcn  thefe  attachments  by 

means 
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polypus.  means  of  one  or  two  of  their  arms,  which  fcrvc  as  a kind 
- * of  anchors  for  fixing  them  to  the  adjacent  fubftances. 

The  domach  of  the  polype  is  a kind  of  hag  or  gut  * 
into  which  the  mouth  opens,  and  goes  from  the  head 
to  the  tail.  This,  in  a ftrong  light,  is  vifiblc  to  the 
naked  eye,  efpecially  if  the  animal  be  placed  between 
the  eye  and  a candle  ; for  tlicfe  animals  are  quite  tranf- 
arent  whatever  their  colour  may  be.  The  domach, 
owever,  appears  to  more  advantage  through  a power- 
ful magnifier.  Mr  Trcmbley,  by  cutting  one  of  thefc 
animals  tranfverfely  into  three  parts,  fatisfied  himfelf 
that  they  were  perforated  throughout.  Each  piece  im- 
mediately contracted  itfclf,  and  the  perforation  was  very 
vifible  through  a microfcopc.  The  Ik  in  which  indoles 
the  domach  is  that  of  the  polype  itfclf;  fo  that  the 
whole  animal,  properly  (peaking,  confids  only  of  one 
Ik  in,  in  the  form  of  a tube,  and  open  at  both  ends.  No 
weffclt  of  any  kind  arc  to  be  didinguiflied. 

The  mouth  is  fituated  at  the  anterior  end  in  the 
middle  between  the  (hooting  forth  of  the  arms,  and  af- 
fumes  different  appearances  according  to  circumllances  ; 
being  fometimes  lengthened  out  in  the  form  of  a nipple, 
at  others  appearing  truncated  ; fometimes  the  aperture 
is  quite  clofed,  at  others  there  is  a hollow  ; though  at 
all  times  a fmall  aperture  may  be  difeoverod  by  a power- 
ful magnifier. 

The  (kin  of  a polype,  when  examined  with  a micro- 
fcope,  appears  like  (hagreen,  or  ae  if  covered  with  Ihtlc 
grains,  more  or  lefs  feparated  from  each  other,  accord- 
ing to  the  degree  of  contraVion  of  the  body.  If  the 
bps  of  a polype  be  cut  tranfverfely,  and  placed  fo  that 
the  cut  part  of  the  (kin  may  lie  directly  before  the  mi- 
crofcope,  the  (kin  throughout  its  whole  thickncfs  will 
be  found  to  conliff  of  an  infinite  number  of  grains,  and 
the  interior  part  is  found  to  be  more  diagramed  than 
the  exterior  one ; but  they  are  not  (Irongly  united  to 
each  other,  and  may  be  feparated  without  much  trouble. 
They  even  (V  pa  rate  of  thcmfdvcs,  though  in  no  great 
numbers,  in  the  mod  healthy  animals  of  this  kind  ; 
for  where  they  arc  obferved  to  feparate  in  large  quan- 
tities, it  is  a fymptom  of  a very  dangerous  difordcr.  In 
the  progrefs  of  this  tliforder,  the  fnrface  of  the  polype 
becomes  gradually  more  and  more  rough  and  unequal, 
and  no  longer  well  defined  or  terminated  as  before. 
'J'hc  grains  fail  off  on  all  (ides ; the  body  and  arms 
contract  and  dilate,  and  affume  a white  (hining  colour ; 
and  at  lad  the  whole  diffolvcs  into  an.  heap  of  grains, 
which  is  more  particularly  obfenred  in  the  green  polype. 
By  a careful  examination  wc  find,  that  the  (kin  of  the 
polype  is  entirely  compofed  of  grains  cemented  by 
means  of  a kind  of  gummy  fubdance  ; but  it  is  to  the 
grains  entirely  that  the  polype  owes  its  colour.  The 
ftruVurc  of  the  arms  is  analogous  to  that  of  the  body  ; 
and  they  appear  (hagreened  when  examined  by  the  mi* 
crofcopc,  whether  they  be  in  a date  of  contraction  or 
t xtenfion  ; but  if  very  much  contracted,  they  appear 
more  (hagreened  than  the  body,  though  almoil  quite 
fmooth  when  in  their  utmod  date  of  extenfion.  In  the 
green  polype  the  appearance  of  the  arm  is  continually 
varying ; and  thefe  variatiations  are  more  fenfihlc 
towards  the  extremity  of  the  arm  than  at  its  origin, 
but  more  Scattered  in  the  parts  further  on.  The 
extremity  is  often  terminated  by  a knob,  the  hairs  of 
which  cannot  be  obferved  without  a very  powerful  mag- 


nifier. They  have  t remarkable  inclination  of  turning  Polj-pu*. 
towards  the  light ; fo  that  if  that  part  of  the  glafs  on 
which  they  are  be  turned  from  the  light,  they  will 
quickly  remove  to  the  other. 

That  fpccies  named  the  ptfca  has  the  longed  arms, 
and  makes  ufe  of  the  mod  curious  manoeuvres  to  fci&e 
its  prey.  They  arc  bdt  viewed  in  a glafs  feven  or  eight 
inches  deep,  when  their  arms  commonly  han^  down  to 
the  bottom.  When  this,  or  any  other  kind,  is  hungry, 
it  fpreads  its  arms  in  a kind  of  circle  to  a confiderable 
extent,  inclofing  in  this,  as  in  a net,  every  infcV  which 
lias  the  misfortune  to  eome  within  the  circumference. 

(See  Animalcule,  n°  17.)  While  the  animal  is  con- 
trived by  feizing  its  prey,  the  arms  are  obferved  to 
fwell  like  the  mufcles  of  the  human  body  when  in 
aVion.  Though  no  appearance  of  eyes  can  be  ob- 
ferved in  the  polype,  they  certainly  have  fume  know- 
ledge of  the  approach  of  their  prey,  and  (how  the 
greated  attention  to  it  as  foon  as  it  comes  near 
than.  It  feizes  a worm  the  moment  it  is  touched  by 
one  of  the  arms  ; and  in  conveying  it  to  the  mouth, 
it  frequently  twifts  the  arm  into  a fpiral  like  a cork- 
ferew ; by  which  means  the  infcV  is  brought  to  the 
mouth  in  a much  (horter  time  than  otherwife  it  would 
be;  and  fo  foon  arc  the  infeVs  on  which  the  polypes 
feed  killed  by  them,  that  M.  Fontana  thinks  they  muff 
contain  the  mod  powerful  kind  of  poifon  ; for  the  lips 
fcarce  touch  the  animal  when  it  expires,  though  there 
cannot  lie  any  wound  perceived  on  it  wlien  dead.  The 
worm,  when  (wallowed,  appears  fometimes  (ingle,  fame- 
times  double,  according  to  circumdances.  When  full, 
the  polype  contracts  itfclf,  hangs  down  as  in  a kind  of  N 
Hupor,  but  extends  again  in  proportion  as  the  food  is 
digeded  and  the  excremerititious  part  is  diCeiwrgcd. 

The  bodies  of  the  infeVs,  when  f wallowed,  art  fird  ma- 
cerated in  the  domach,  then  reduced  into  fragments, 
and  driven  backward  and  forward  from  one  end  of  the 
(tomach  to  the  other,  and  even  into  the  arms,  however 
fine  they  may  be ; whence  it  appears  that  the  arms,  as 
well  as  the  other  parts  of  this  remarkable  creature,  are 
a kind  of  hollow  guts  or  ilomachs.  In  order  to  obferve 
this  motion,  it  is  bed  to  feed  the  polypes  with  fuch 
food  as  will  give  a lively  colour ; fuch,  lor  initance,  as 
thofc  worms  which  arc  furnidicd  with  a red  juice.  Some 
bits  of  a hr. all  black  fnail  being  given  to  a polype,  the 
fubdance  of  the  (kin  was  foon  didulved  into  a pulp  con- 
fiding of  finall  black  fragments ; and  on  examining 
the  polype  with  a microfcope,  it  was  found  that  the 
particles  were  driven  about  in  the  domach,  and  that 
they  puffed  into  the  arms,  from  thence  back  into  tlic 
domach,  then  to  the  tail ; from  whence  tliey  palled 
again  into  the  arms,  and  fo  on.  The  grains  of  which 
live  body  of  the  polype  confid  take  their  colour  from 
the  food  with  which  it  is  nourifhed,  and  become  red  or 
black  as  the  food  happens  to  afford  the  one  colour  or 
the  other.  They  arc  likcwifc  more  or  lefs  tinged  with 
thcic  colours  in  proportion  to  the  ftrength  of  the  nutri- 
tive juices  ; and  it  is  ubfervahle  that  they  lofe  their  co- 
lour if  fed  with  aliments  of  a colour  different  from 
thcmfclvcs.  They  feed  on  mod  infeVs  found  in  frefh 
water;  and  will  alfo  be  fiipported  with  worms,  the 
larva:  of  gnats,  See.  and  even  with  (nails,  large  aquatic 
infeVs,  and  fifh  or  fieih,  if  cut  into  final!  bit  3.  Some- 
times two  polypes  lay  bold  of  the  lame  worm,  and  each 
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Pilypm.  begins  to  fwallow  its  own  end  till  their  mouths  meet  more  certain  on  this  fubjeel,  lie  took  two  young 

' and  the  worm  breaks.  But  ihould  this  happen  not  to  the  mofttent  they  came  trom  their  patent,  arvj  placed  — v-*- 
be  the  cafe,  the  one  polype  will  iometinic*  devour  the  them  in  itparate  glaffea.  Both  of  thenrmuUiplicd,  not 
other  along  with  its  portion.  It  appears,  however,  that  only  themfclves,  but  alfo  their  offspring,  which  were  ft. 
the  ftomach  of  one  polype  is  not  fitted  for  dilToleing  parated  and  watched  in  the  fame  manner  to  the  (cundi 
the  fubftance  of  another  s for  the  one  which  w fwallow-  generation  \ they  have  even  tlie  fame  power  of  grner> 
rd  always  gets  clear  again  after  being  imprifoticd  for  or  lion  while  adhering  to  their  parent.  In  this  lUte  the 
hour  or  two.  parent,  with  its  children  and  grandchildren,  exhibit!  a 

The  manner  in  which  the  polypes  generate  is  moft  lingular  appearance,  looking  like  a fhrub  thick  fet  vriifc 
percept ible  in  the  grifea  and  futca*  as  being  coufideiably  branches  '1  bus  feveral  generations  forartimn  axe  a*, 
larger  than  the  viridis.  If  wc  examine  one  of  them  in  tachrd  to  one  another,  and  all  of  them  to  ore  parent, 
fuminer,  when  the  animals  are  moll  active,  and  prepared  Mr  Adams  gives  a figure  of  one  polype  with  mtuttm 
for  propagation,  fnme  fmajl  tubercles  will  be  found  pro-  youag  ones  hanging  at  it;  the  whole  group  being  about 
c ceding  from  its  Tides,  which  cnntUntly  increafc  in  bulk,  an  inch  broad,  and  an  inch  and  an  half  in  length;  tbe 
until  at  latl  in  two  or  three  day*  they  affume  the  figure  old  polype  eat  about  twelve  monoetdi  per  day,  and  the 
of  fmall  polype*.  When  they  firlt  begin  to  (hoot,  the  young  one*  about  20  among  them. 
e*cr«fcence  becomes  pointed,  affuming  a conical  figure,  When  a polype  is  cut  tranfverfcly  or  longitudinally 
and  deeper  colour  than  the  reft  of  the  body.  In  a into  two  or  three  parts,  each  part  in  a Ihort  time  br. 
fhort  time  it  becomes  truncated,  and  then  cylindrical,  comes  a perfect  animal ; and  fo  great  is  this  prolific 
after  which  the  arms  begin  to  Ihoot  from  the  anterior  power,  that  a new  animal  will  be  produced  even  fnxn 
end.  The  tail  adheres  to  the  body  of  the  parent-animal,  a fmall  portion  of  the  ficin  of  the  old  one.  If  the  young 
but  gradually  grows  Cmaller,  until  at  laft  it  adheres  only  ones  he  mutilated  while  they  grow  upon  the  parent,  the 
by  a point,  and  is  then  ready  to  be  feparated.  When  parts  fo  cut  off  will  be  reproduced,  and  the  fame  pto- 
this  is  the  cafe,  both  the  mother  and  young  ones  fix  perty  belongs  to  the  parent.  A truncated  portion  k® 
themfclve*  to  the  fides  of  the  glafs,  and  are  feparated  fend  forth  young  ones  before  it  has  acquired  a new  head 
from  each  other  by  a fudden  jerk.  The  time  rvquiiitc  and  tail  of  its  own,  and  fometimesthe  head  of  the  youag 
for  the  formation  of  the  young  ones  is  very  different,  one  fupplies  the  place  of  that  which  Ihould  have  grows 
according  to  the  warmth  of  the  weather  and  the  nature  out  of  the  old  one.  If  we  flit  a polype  foagttttdi*aBy 
of  the  food  eaten  by  the  mother.  Sometimes  they  are  through  the  head  to  the  middle  off  the  body,  we  (hill 
fully  formed,  and  ready  to  drop  off,  in  24  hours ; in  have  one  formed  with  two  heads ; and  by  flitting  thek 
other  cafe*,  when  the  weather  U cold,  1 j days  have  again  in  the  fame  manner  wc  may  form  one  with  as  m»* 
been  requisite  for  bringing  them  to  perfect  inn.  ny  heads  as  wc  pleafc. 

It  is  remarkable,  that  there  is  a reciprocal  cormmmi-  A ftill  more  furprifing  property  of  thefie  animals  is 
cation  of  food  betw  ixt  the  young  and  old  before  they  that  they  may  be  grafted  together.  If  the  truncated 
he  feparated.  The  young  ones,  a s foon  as  they  arc  fur-  portions  of  a polype  be  placed  end  to  end,  and  gratlf 
milled  with  arms,  catch  prey  for  thrmfelwcs,  and  com-  puflied  together,  they  will  unite  into  a fitigleont.  The 
municate  the  digefted  food  to  the  old  ones,  who  on  the  two  portions  are  Aril  joined  together  by  a Header  arck, 
other  hand  do  the  fame  to  the  young  ones.  This  was  which  gradually  fills  up  and  diiappears,  the  food  paffing 
fully  verified  by  the  following  experiment  : One  of  the  from  the  one  part  into  the  others  and  thus  we  way 
large  polvpcs  of  the  fitfis  kind  being  placed  on  a flip  form  polypes  not  only  from  portions  of  the  fame,  bit 
of  paper  in  a little  water,  the  middle  of  the  body  of  a of  different  animals  ; we  may  fix  the  head  of  one  to  the 
voung  one  growing  out  from  it  was  cut  open  ; when  body  of  another,  and  tlic  compound  animal  will  grow, 
the  fuperior  part  of  that  end  which  remained  fixed  to  cat,  and  multiply,  as  if  it  had  never  been  divided,  fly 
the  parent  was  found  to  be  open  alfo.  By  cutting  over  pulhing  the  body  of  one  into  the  mouth  of  another,  & 
the  parent  polype  on  each  fide  of  the  (hoot,  a (hart  cy-  far  that  their  lit  ads  may  be  brought  into  contact,  sod 
lindcr  was  obtained,  open  at  both  ends ; which  being  kept  there  for  fume  time,  they  will  at  laft  unite  into  une 

- viewed  through  a microfeope,  the  light  was  obferved  to  animal,  only  having  double  the  number  of  arms  which 
come  through  the  young  one  into  the  ftomach  of  the  it  would  otherwife  have  had.  The  hydra  fm/ta  may  be 
old  one.  On  cutting  opco  the  cylindrical  portion  length-  turned  infidc  out  like  a glove,  at  the  fame  time  that 
wife,  not  only  the  hole  of  communication  was  obferved,  it  continues  to  live  aod  att  as  before.  The  lining  of 
but  one  might  fee  through  the  end  of  the  young  one  the  ftomach  now  forms  the  outer  fltin,  and  the  former 
alfo.  On  changing  the  fituation  of  the  two  piece*,  the  epklaraiu  conftitutestbc  lining  of  the  ftomach.  If  pro* 
light  was  fecn  through  the  hole  of  communication,  vious  to  this  operation  the  polype  have  youujr  ones  a* 

This  may  be  fecn  between  the  parent  polype  and  it*  tachcd  to  it,  fuch  as  art  but  newly  beginning  to  ve* 
young  one*  after  feeding  them  ; for,  after  the  parents  getate  turn  tbemfclvcx  infide  out,  while  the  larjrr 
lave  eaten,  the  bodies  of  the  young  oncsfwcll  as  if  they  ones  continue  to  increase  in  fiae  till  they  reach  beyoad 
thcmfdvcs  had  been  eating.  the  mouth  of  the  patent,  and  ar«  tl»cn  feparated  in  the 

The  polypes  produce  young  ones  indifcriminately  ufual  manner  from  the  body.  When  thiw  turned  the 
from  all  paits  of  their  bodies,  and  fire  or  fix  young  polype  combines  itfclf  in  many  different  ways.  The 
ones  hare  frequently  been  produced  at  once  ; nay,  Mr  fore  part  frequently  clofos  and  becomes  a fupernumersrr 
Trcmbley  has  obferved  nine  or  ten  produced  at  the  fame  tail.  The  animal,  which  was  at  firft  ft  might,  now  becds 
time.  itfclf,  fo  that  the  two  tails  reletnkle  tlse  legs  of  a pair  iff 

Nothing  like  copulation  among  thefe  creatures  was  compaffrt,  w hich  it  can  open  and  (hut.  The  old  mooth 
ever  obferved  by  Mr  Trcmbley,  though  for  two  years  is  placed  a*  it  were  at  the  joint  of  the  compaffcs,  bvt 
ke  had  thojfands  of  then:  under  his  inspection.  To  be  lufes  its  power  of  action ; tofupply  which,  anew  one  » 

formed 


ToljfSf. 


POL  I 335  ] POL 


formed  tn  It*  neighbourhood  $ and  in  * little  time  there 
is  R new  fpecics  of  hydra  formed  with  fevcral  mouth?. 

The  fidcs  of  a polype,  which  has  been  cut  through 
in  a longitudinal  direction,  begin  to  roll  thcmfclvcs  up, 
commonly  from  one- of  the  extremities,  with  the  out- 
lidc  of  the  ikin  inwards ; but  in  a little  time  they  uo- 
roll  themfelvts,  and  the  two  cut  edges  join  together, 
fometimes  beginning  at  one  extremity,  and  (bmetimes 
approaching  throughout  their  whole  length.  As  foon 
as  the  edges  join,  they  unite  fo  elofely  that  no  fear  can 
be  perceived.  If  a polype  be  partly  turned  back,  the 
•pen  part  clofes,  and  new  mouths  arc  formed  in  diffe- 
rent places.-  Every  portion  of  a polype  is  capable  of 
devouring  infects  almott  as  foon  as  it  is  cut  off ; and 
the  voracity  of  the  whole  genus  is  alioniilting ; for 
Mr  Adams  obfcrvcs,  that  moll  of  the  inftds  ou  which 
they  feed  bear  the  fame  proportion  to  the  mouth  of  a 
polype  that  an  apple  of  the  lize  of  a man’s  head  bears 
to  his  mouth. 

The  hydra  pallmt  is  very  rarely  met  with,  and  is  dc- 
feribed  only  by  M.  RoefcL  It  is  of  a pale  yellow  co- 
lour, growing  gradually  ftnaller  from  the  bottom ; the 
tail  it  round  or  knobbed;  the  arms  arc  about  the  length 
»f  the  body,  of  a white  colour,  generally  feven  in  num* 
ber,  and  arc  apparently  compofed  of  a chain  of  globules. 
The  young  are  brought  forth  from  all  parts  of  its 
body. 

The  hydratula  is  mentioned  by  many  medical  writers. 
Dr  Tyfon,  in  directing  an  antelope,  found  fevcral  hydev* 
tides  or  films,  about  the  fire  of  a pigeon’s  egg,  filled 
with  water,  and  of  an  oval  form,  fattened  to  the  omen- 
tum ; and  fame  in  the  pelvis  between  the  bladder  of  urine 
and  rectum.  He  fufpc&cd  them  to  be  animal*  for  the 
following  reafon*  ; i.  Becaufe  they  were  included  in  a 
membrane  like  a matrix,fb  looicly,  that  by  opening  it  with 
the  finger  or  a knife,  the  internal  bladder,  containing 
the  ferum  or  lympha,  feemed  nowhere  to  have  any  con- 
nection with  it,  but  would  very  readily  drop  out,  flill 
retaining  its  liquor  without  fpiiling  any.  a.  This  in- 
ternal bladder  had  a neck  or  white  body,  more  opaque 
than  the  red,  and  protuberant  from  it,  with  an  orifice 
at  its  extremity  • by  which,  as  with  a mouth,  it  cx- 
bautted  the  ferum  from  the  external  membrane,  and  fo 
fupplied  its  bladder  or  ftomach.  3.  On  bringing  this 
neck  near  the  candle,  it  moved  and  fhurteued  it  felt.  It 
is  found  in  the  abdomen  of  fh  cep,  Twine,  mice,  Jtc.  lying 
between  the  peritoneum  and  the  intefiihcs. 

The  JUnUrta,  or  futmeUlike  polype,  is  of  three  co- 
lours, green,  blue,  and  white  ; but  the  laft  is  the  mod 
common.  'Fhey  do  not  form  clutters,  b»t  adhere  fmgly 
by  the  tail  to  whatever  comes  in  their  way  : the  an- 
terior end  is  wider  than  the  posterior ; aod,  bring 
round,  gives  the  animal  fomewlutt  of  a funnel  form, 
though  the  circle  is  interrupted  by  a kind  of  flit  or  gap. 
The  edge  of  this  gap  is  furroumled  with  a great  num- 
ber of  little  fhnbrutv,  which  by  their  motions  excite  a 
current  of  water,  that  forces  into  die  mouth  of  the  ani. 
snal  the  (mail  bodies  that  come  within  its  reach.  Mr 
Trcmbley  (ays,  that  he  has  often  feen  a great  number 
of  animalcules  fall  into  the  mouths  of  thefe  creatures  ; 
fame  of  which  were  let  out  agaio  at  an  opening  which 
he  could  not  defcribc.  They  can  fafhion  their  moutl* 
into  fevcral  different  forms  j and  they  multiply  by  di- 
viding neither  teaufvnfcly  nor  longitudinally,  but  dia- 
gonally. 


The  fociaSr  is  defended  by  Muller  under  the  title  of  Polypes. 
Mortice  {la.  They  are  (bund  in  clutters ; and  when  view-  ■"  » 
ed  by  a microfcopc,  appear  like  a circle  furrounded  with 
crowns  or  ciliated  heads,  tied  by  fir  all  thin  trils  to  x 
common  centre,  from  whence  they  advance  towards  the 
circumference,  and  thm  turn  like  a wheel,  oeexfiouing 
a voitex  which  brings  along  with  it  the  food  proper  for 
them. 


The  anajlatuoy  or  cluttering  polypes,  form  a group 
refcmbling  a clutter,  or  rather  an  open  flower,  fupport- 
ed  by  a lie™,  which  is  fixed  by  its  lower  extremity  to 
fome  of  the  aquatic  plants  or  extraneous  bodies  that  are 
found  in  the  water;  the  upper  extremity  is  formed  into 
eight  or  nine  lateral  branches,  perfectly  fimilar  to  each 
other,  which  have  alfo  fubordinate  branches,*  whofc  col- 
lective form  much  refcmbles  that  of  a leaf.  Every  one 
of  thefe  aflemblagcs  is  compofed  of  one  principal  branch 
or  nerve,  which  makes  the  main  ftem  of  the  clutter  an 
angle  iomewhat  larger  than  a right  one  : the  (mailer  la- 
teral branches  proceed  from  both  fidcs  of  this  nerve,  and 
thefe  are  Ikorter  the  nearer  their  origin  is  to  the  princi- 
pal branch.  There  is  a polype  at  the  extremity,  and 
others  on  both  fidcs  of  the  lateral  twig*,  but  at  diffe- 
rent diitauces  from  their  extremities.  They  are  all  ex- 
ceedingly fmaU,  and  bell-thapcd,  with  a quick  motion 
about  the  mouth,  though  it  is  iinpoffiblc  to  difeem  the 
caufe  of  it.  Sec  Animalcule*  24,  26,  Pvlex, 
and  Vorticella. 

The  fevcral  ttrange  properties  recorded  of  this  ani- 
mal, though  very  furprifmg,  arc,  however,  none  of  them 
peculiar  to  it  alone.  The  -Surinam  toad  n well  known 
to  produce  it*  young,  not  in  the  ordinary  wav,  but  in 
cell*  upon  its  back.  Mr  Sherwood  has  very  iately  dif- 
covertd  the  finaii  cels  in  four  pattc  to  be  without  excep- 
tion full  of  living  young  ones.  And  as  to  the  moil  amu- 
sing of  all  its  properties,  the  reproduction  of  its -parts, 
we  know  the  crab  and  lobtter,  if  a leg  be  broken  off, 
always  produce  a new  one : and  Monf.  Bonct,  Monf. 
Lyonct,  Monf.  de  Reaumur,  and  Mr*Fulkes,  have  all 
found,  by  experiment,  that  fevcral  earth  and  water 
worms  have  the  fame  property,  fame  of  them  even 
when  cut  into  thirty  pieces.  The  urtica  marina,  or 
lea-nettle,  has  been  alio  tpund  to  have  the  fame ; and 
the  tea  ilar-fifh,  of  which  the  polype  is  truly  a fpecics, 
though  it  had  long  ofcaped  the  feurches  of  the  natura- 
lilts,  was  always  wall  known  by  the  filhtnr.cn  to  have 
it  alio. 

Marin*  PotTM , is  different  in  form  from  the  freftw 
V3*c*r  polype  already  dclcnbt d ; but  is  nourilhed,  in- 
creates,  and  may  be  propagated,  after  the  fame  manner  ‘ 
Mr  Ellis  having  often  found,  in  hi*  inquiries,  that  fmaU 
pieces  cut  off  from  the  living  parent,  in  order  to  view 
the  fcveral  parts  mure  accurately,  foon  gave  indication! 
that  they  contained  not  only  the  principles  of  life,  but 
likewife  the  faculty  of  increafing  and  multiplying  into  a 
numerous  i(fue.  It  has  been  lately  difcovered  and  fuf- 
ficiently  proved  by  PcyffoneJ,  Ellis,  J adieu,  Reaumur, 
Donati,  tie.  that  many  of  tbofc  fubilances  which  had 
formerly  been  coofidcred  by  naturalitta  as  marine  vege- 
tables or  fen-plants,  arc  in  reality  animal-prod udio ns ; 
and  that  they  are  formed  by  polypes’  of  different  lhapo 
and  fixes,  for  their  habitation,  defence,  and  propagation. 
To  ibis  dafs  may  be  referred  the  corals,  corallines,  ke- 
ratophyta,  efehara,  fponges,  and  aleyonium  : nor  i»  it 
improbable,  that  the  more  compact  bodies,  known  by 
5 • the 
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the  common  appellators  of  far:flcmet,  hoi* -form,  /*- 
trijied  fungi,  and  the  like,  brought  from  variou*  parts  of 
the  E*ft  and  Weft  Indie*,  arc  of  the  fame  origin.  To 
this  purpofc  Mr  EOk  obferve*,  that  tlic  ocean,  in  all  the 
warmer  latitude*  near  the  Ihore,  and  wherever  it  is  pof- 
fible  to  obferve,  abound*  fo  much  with  animal  life,  tliat 
no  inanimate  body  can  long  remain  unoccupied  by  fome 
fpecics.  In  thole  regions,  {hips-bottoma  are  foon  co» 
vered  with  the  habitations  of  thoufands  of  animals ; 
rocks,  ftones,  and  every  thing  lifclcfs,  arc  covered  with 
them  inftantly  t and  even  the  branches  of  living  vege- 
tables tliat  hang  into  the  water  are  immediately  loaded 
with  the  fpawn  of  different  animals,  fhell-filh  of  various 
kinds  : and  IhcD-fWb  themfelvca,  when  they  become  im- 
potent and  old,  are  the  bafis  of  new  colonies  of  animals, 
from  whofe  attacks  they  can  no  longer  defend  them- 


fclve*.  For  a farther  account  of  thi*  fyftcm,  fee  Coan 

and  Cohauinu. 

Fount  */  the  Hart.  Sec  Manic  ink,  n*  97,  95, 
274,  and  *90. 

POLYSARCI A, or  Corfu  linct.  See  Msoicixt, 

«°  335- 

POLYSCHIDES,  or  sea  mungsr.  See  Fucui. 

POLYSPERMOUS  (from  and  »'■»<**  fr*d)% 
in  botany,  is  applied  to  fuch  plants  as  have  more  tluu 
four  feeds  fuccceding  each  flower,  without  any  ceruia 
order  or  number. 

POLYSYLLABLE,  in  grammar,  a word  coniift- 
ing  of  more  than  three  fyllablesj  for  when  a word  coo- 
fills  of  one,  two,  or  three  fyilablcs,  it  is  called  a monoff- 
a diffyflMe,  and  tri/y/Ialle. 

POLYSYNDETON.  See  Oratory,  *’67. 
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POLYTHEISM, 


THE  doctrine  of  a plurality  of  gods  or  invifible 
powers  fuperior  to  man. 

“ That  there  exift  beings,  one  or  many,  powerful 
above  the  human  race,  ia  a prupofition  (fays  Lord 
Kamos*)  univcrfatly  admitted  as  true  in  all  ages  and 
among  all  nations.  I boldly  call  it  univrrfj,  not  wit  li- 
ft an  ding  what  is  reported  of  fome  grofs  ravages  ; for  re- 
ports that  contradict  what  is  acknowledged  to  be  gene- 
ral among  men,  require  mure  able  vouchers  than  a few 
illiterate  voyageTS.  Among  many  favage  tribes,  there 
are  no  words  but  for  obje&s  of  external  fenfe : is  ft  fur- 
prifing  that  fuch  people  arc  incapable  of  exprelBiig  their 
religious  perceptions,  or  any  perception  of  internal  fenfe? 
The  convi&ion  tliat  men  have  of  fuperior  powers,  in  eve- 
ry country  where  there  are  words  to  exp  refs  it,  is  fo 
well  vouched,  that  in  fair  rcafmiing  it  ought  to  be  taken 
for  granted  among  the  few  tribes  where  language  is  de- 
ficient.” 

Thcfc  are  judicious  obfmrations,  of  which  every  man 
will  admit  the  force  who  has  not  fome  favourite  fyftcm 
to  build  upon  ths  u nil  able  foundation  which  his  Lord- 
fhip  overturns.  Taking  it  for  granted,  then,  that  our 
con  vision  of  fuperior  powers  has  long  been  universal, 
the  important  queftien  is,  From  what  caufe  it  proceeds? 
The  fame  ingenious  author  (hows,  with  great  ftrrngth 
of  reafoning,  that  the  operations  of  nature  and  the  go- 
vernment of  this  world,  which  to  us  loudly  proclaim  the 
exiilencc  of  a Deity,  arc  not  fufficicnt  to  account  for 
the  univerfal  belief  of  fuperior  beings  among  favage 
tribes.  He  is  therefore  of  opinion,  that  this  univerfali- 
ty  of  conviction  can  fpring  only  from  the  image  of  Dri- 
ly damped  upon  the  mind  of  every  human  being,  the  ig- 
norant equally  with  the  learned.  u Nothing  lefs  (he 
fays)  is  fufheient : and  the  original  perception  which 
we  have  of  Deity  mult  proceed  (he  thinks)  from  an 
internal  fenfe,  w hich  may  be  termed  the  fenfe  oj  Deity 
We  have  elfcwhere  exprefled  our  opinion  of  that  phi- 
lofophy  which  accounts  for  every  phenomenon  in  human 
nature,  by  attributing  it  to  a particular  inftinCt  (fee  Im- 
STIHCt);  but  to  this  inftinCt  or  fenfe  of  Deity,  con- 
sidered as  complete  evidence,  many  objections,  more 
than  ufually  powerful,  force  thcmfclvcs  upon  us.  All 
nations,  except  the  Jews,  were  once  polytheifts  and  ido- 
laters. If  therefore  his  Lordfhip’s  hypothdi#  be  ad- 


mitted, either  tlie  doCtrine  of  polythrifm  mud  be  true 
theology,  or  this  indinCt  or  fenfe  is  of  fuch  a nature  as 
to  have  at  different  periods  of  the  w'orid  milled  all  man- 
kind. All  favage  tribes  are  at  prefent  polytheift*  and 
idolater* ; but  among  favagrs  every  inftinCt  appear*  in 
greater  purity  aud  vigour  than  among  people  pohlhcd 
by  arts  and  fciences  ; and  inftinCt  never  miftake*  its  ob- 
jcCt.  Tlic  inftinCt  or  primary  impreffion  of  nature, 
which  gives  rife  tofelf-lovc,  affeCtion  between  thefexe*, 
love  of  progeny,  dec.  has  in  all  nations,  and  in  every  pe- 
riod of  time,  a precifc  and  determinate  objcCt  which  ft 
inflexibly  purities.  How  then  comes  it  to  pafs,  that  this 
particular  inftinCt,  which  if  real  is  furcly  of  as  much  im- 
portance as  any  other,  fhould  have  uniformly  led  thofe 
who  had  no  other  guide  to  purfuc  improper  objcCtt, 
to  fall  into  the  grofleft  errors  and  the  moll  pernicious 
practice*  ? To  no  purpofe  are  we  told,  that  the  fenfe  of 
Deity,  like  the  moral  fenfe,  makes  no  capital  figure 
among  favages.  There  i*  rcafon  to  believe  that  the 
feeling  or  perception,  which  is  called  the  moral  fenfe,  is 
not  wholly  inltin&ive  ; but  whether  it  be  or  not,  a 
finglc  inftancc  cannot  be  produced  in  which  it  multi- 
plies it*  objcCt*,  or  makes  even  a favage  exprefs  grati- 
tude to  a thoufaod  perfons  for  benefits  which  his  prince 
alone  had  power  to  confer. 

For  thcfc,  and  other  reafons  which  might  eafily  be 
afligned,  we  cannot  help  thinking,  that  the  firft  religious 
principles  mult  have  been  derived  from  a fource  diffe- 
rent as  well  from  internal  fenfe  as  from  the  deductions  of 
rcafon ; from  a fource  which  the  majority  of  mankind 
had  early  forgotten  ; and  which,  when  it  was  baniihed 
from  their  minds,  left  nothing  behind  it  to  prevent  the 
very  firft  principle  of  religion  from  being  perverted  by 
various  accidents  or  caufe*,  or,  in  fome  extraordinary 
concurrence  ,of  circumftances,  from  being  perhaps  en- 
tirely obliterated.  This  fource  of  religion  every  con- 
fident Thrift  muit  believe  to  be  revelation.  Rcafon,  y0  rc*|r 
it  is  acknowledged,  and  wc  (hall  afterwards  (how  (frtuna- 
Religion),  could  not  have  introduced  favage*  to  the 
knowledge  of  God  ; and  we  have  juft  fecn,  that  a fenfe 
of  Deity  is  an  hypothefis  clogged  with  iufupcTable  dif* 
Acuities.  Yet  it  is  undeniable,  that  all  mankind  liave 
believed  in  fuperior  invifiblc  power*  : and  if  reafon  and 
iniliaft  be  fet  alkie,  there  remains  no  other  origin  of 
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thi*  univcrfal  belief  than  primeval  rcrdation,  corrupted, 
indeed,  as  It  pafled  by  oral  tradition  from  father  to  fon, 
in  the  courfc  c*f  many  generations.  It  is  no  flight  f*p- 
• See  put  to  this  do&rine,  that  if  there  really  be  a Deity*, 
t \ **  prefumablc  diat  lie  would  reveal  himfclf  to 

jfjj, . ' **  the  firil  men — creatures  whom  he  had  formed  with  fa- 
culties to  adore  and  to  worfhip  him,  To  other  ani- 
mals, the  knowledge  of  a Deity  is  of  no  importance  | 
to  man,  it  is  of  the  firil  importance.  Were  wc  totally 
ignorant  of  a Deity,  this  world  would  appear  to  us  a 
mere  chacs.  Under  the  government  of  a wile  and  be- 
nevolent Deity,  chance  is  excluded  ; and  every  event  ap- 
pears to  be  the  rcfulr  of  eitablilhcd  la  wtf.  Good  men 
fubmit  to  whatever  happens  without  repining,  knowing 
that  every  event  is  ordered  by  Divine  Providence:  they 
fubmit  with  entire  rdignation  ; and  fuch  reiignation  is 
a fovereign  balfam  for  every  misfortune  or  evil  in 

A l»fc* 

Wh  ch  Admitting,  then,  that  the  knowledge  of  Deity  was 

taught  i urr  originally  derived  from  revelation,  and  that  the  tirll 
thiJm.  men  prufefled  pure  theifm,  it  (hall  be  our  bufinefs  in  the 
prefent  article  to  trace  tlic  rife  and  progrefs  of  polylbtifm 
and  idolatry  ; and  to  afeertain,  if  wc  can,  the  real  opi- 
nions of  the  Pagan  world  concerning  that  multitude  of 
gods  with  which  they  filed  heaven,  earth,  and  hclL 
In  this  inquiry,  though  wc  fliall  have  occaiion  to  appeal 
to  the  writings  of  Mofes,  wc  fhall  attribute  to  them  no 
other  authority  than  what  is  due  to  records  of  the  ear- 
liell  ages,  more  ancient  and  authentic  than  any  others 
which  are  now  extant. 

Whether  we  believe,  with  the  author  of  the  book  of 
Genelis,  that  all  men  have  drfeended  from  the  fame 
progenitors;  or  adopt  the  hypothecs  of  modem  theo- 
ries, that  there  have  been  fucceflivc  creations  of  men, 
and  that  the  European  derives  his  origin  from  one  pair, 
the  Afiatic  from  another,  the  woolly-headed  African 
from  a third,  and  the  copper-colourcd  American  from  a 
fourth— -polytheifm  and  idolatry  will  be  feen  to  have 
aril cn  from  the  fame  caufcs,  and  to  have  advanced  near- 
ly in  the  fame  order  from  one  degree  of  impiety  to  an- 
other. On  either  fuppofition,  it  tnuft  be  taken  for  grant- 
ed, that  the  original  progenitors  were  uitlru&ed  by  their 
Creator  in  the  truths®!  genuine  theifm ; and  there  is 
no  room  to  doubt,  hut  that  thofe  truths,  fimple  and 
iublimc  as  they'  are,  would  be  conveyed  pure  from  fa- 
ther to  fon  as  long  as  the  race  lived  in  one  family,  and 
were  not  fpread  over  a large  extent  of  country.  If  any 
credit  be  due  to  the  rccoixls  of  antiquity*,  the  primeval 
inhabitants  of  this  globe  lived  to  fo  great  an  age,  that 
they  muft  have  increafed  to  a very  Urge  number  long 
before  the  death  of  the  common  parent,  who  would  of 
courfc  be  the  bond  of  union  to  the  whole  focicty,  and 
whofe  dictates,  especially  in  what  related  to  the  origin 
•of  his  being  and  the  evidence  of  his  Creator,  would  be 
liftened  to  with  the  utmoil  refpcA  by  every  individual 
of  His  numerous  progeny. 

Many  caufcs,  however,  would  confpirc  to  difiolvc  this 
family,  after  the  death  of  its  ancciLor,  into  feparate  and 
independent  tribes,  of  which  fume  would  be  driven  by 
violence,  or  would  voluntarily  wander,  to  a diilance  from 
the  red.  From  this  difpeiiion  great  changes  would 
tike  place  iu  the  opinions  of  fomc  of  the  tribes  resett- 
ing the  object  of  their  religious  worfhip.  A linglc  fa- 
mily, or  a fmall  tribe  banifhed  into  a defert  wildeniefs 
(fuch  as  the  whole  earth  mull  then  have  been),  would 
Vou  XV.  Part  I. 
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find  employment  for  all  their  time  in  providing  the  Polytheifm. 
means  of  fuhfillence,  and  irt  defending  thcmfclvrs  from 
beads  of  prenr.  In  fuch  circumdances  they  would  have  c;rCuIU_ 
little  Ici/urc  for  meditation,  and,  being  coodantly  con-j’.s  ce« 
vt riant  wit) i objects  of  feufe,  they  would  gradually  lofe  which  led 
the  power  of  meditating  upon  the  fpiritual  nature  of^l^' 
that  Being  by  whom  their  anccdors  had  taught  them' 
that  all  t lungs  were  created.  The  fird  wanderers  would 
no  doubt  retain  in  tolerable  purity  their  original  notions 
of  Deity  ; and  they*  would  certainly  endeavour  to  in> 
prefs  thofe  notions  upon  their  children  : but  in  ci’rcum- 
ttances  infinitely  more  favourable  to  fpcculation  than 
theirs  could  have  been,  the  human  mind  dwells  not  Ion;; 
upon  notions  purely  intellectual.  Wc  arc  fo  accullom- 
cd  to  fcnfible  objects,  and  to  the  ideas  of  fpacr,  exten- 
fion,  and  figure,  which  they  arc  perpetually  imprrilmg 
upon  the  Imagination,  that  wc  find  it  extremely  diffi- 
cult to  conceive  any  being  without  aligning  to  him  a 
form  and  a place.  Hetvcc  a. learned  writer*  has  flip-*  Bifiop 
pofed,  that  the  cBrlieft  generations  of  men  (even  thofe  ^rtt; ,I- ,I  J 
to  whom  he  contends  that  frequent  revelations  wcrc „ fir 
vouchfafcd)  may  have  been  no  better  than  anthrofomor-  tl^j  of 
phita  in  their  conceptions  of  the  Divine  Being.  Rclipm, 

Be  this  as  it  may,  it  is  not  conceivable  but  that  the 
members  of  thofe  fird  colonics  would  quickly  lofe  many 
of  the  arts  and  much  of  the  feience  which  perhaps  pre- 
vailed in  the  parent  date ; and  that,  fatigued  with  the 
contemplation  of  intellectual  objects,  they  would  relieve 
their  overdrained  faculties,  by  attributing  to  the  Deity  A 
a place  of  abode,  if  not  a human  form.  To  men  to  Firft  fteps 
tally  illiterate,  the  place  fitted  for  the  habitation  of  the  in  the  jrj.  # 
Deity  would  undoubtedly  appear  to  be  die  fun*  tljc>5rcl** 
moll  beautiful  and  glorious  object  of  which  they  could 
form  any  idea  ; an  object,  too,  from  which  they  could 
not  but  be  fcnfible  that  they  received  the  benefits  of 
light  and  heat,  and  which  experience  mud  foon  have 
taught  them  to  be  in  a great  mcafurc  the  fouivc  of  vc- 
gAation.  The  great  fpirit  therefore  inhabiting  the  fun, 
which  they  would  confider  as  the  power  of  light  and 
heat*  was  in  all  probability  the  firil  object  of  idolatrous 
adoration. 

From  looking  upon  the  fun  as  the  habitation  of  their  77,* 

God,  diey  would  foon  proceed  to  confider  it  as  hi?  of  ight  tKe 
body.  Of  pure  mind  entirely  fe  para  ted  from  matter,  ^ 11  8°^ 
men  in  their  ciieumdanct'3  could  not  long  retain  the  ^ 
fainted  notion  ; but  coafcious  each  of  power  in  him- 
felf,  and  experiencing  die  effects  of  power  in  the  fun, 
they  would  naturally  conceive  that  luminary  to  be  ani- 
mated as  their  bodies  were  animated.  They  would  feel 
Kais  influence  when  above  the  horizon  ; they  would  fee 
him  moving  from  call  to  wed  ; they  would  confider 
him  when  fet  as  gone  to  take  his  repofe:  and  thofe  ex- 
ertions and  intermiflions  of  power  being  analogous  to 
what  they  experienced  in  tiicmfi  Ives,  they  would  look 
upon  the  fun  as  a real  animal.  Thus  would  die  Divi- 
nity appear  to  their  untutored  minds  to  be  a compound 
being  like  man,  pardy  corporeal  and  partly  fpiritual ; 
and  as  foon  as  they  imbibed  fuch  notions,  though  per- 
haps not  before,  tiicy  may  be  pronounced  to  have  been 
ablolutc  idolaters. 

When  man  had  once  got  into  this  train,  their  gods 
would  multiply  upon  them  with  wonderful  rapidity. 

Darknefs  and  cold  they  could  not  but  perceive  to  be 
contrary  to  light  and  heat ; and  not  having  philofophy 
enough  to  diltinguilh  between  mere  privations  andpoli- 
Uu  live 
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M igianifm.  tive  effcftt,  ihef  would  confidcr  darknefs  and  cold  as 
‘ 1 entities  equally  real  with  light  and  heat ; and  attribute 

The  (Writ  lkefc  different  and  contrary  tffe&s  to  different  and  con- 
©r  power  of  trary  powers.  Hence  the  fpirit  or  power  of  darknefs 
dtrknrf*  was  in  all  probability  the  fccond  god  in  the  Pagan  ca» 
the  fccond.  lcndar  ; and  as  they  confidered  the  power  of  light  as  a 
benevolent  principle,  the  fourcc  of  all  that  is  good,  they 
ir.uft  have  looked  upon  the  contrary  power  of  darknefs 
as  a malevolent  fpirit,  the  fourceof  all  that  is  evil.  'Phia 
we  know  from  authentic  hlftoiy  to  have  been  the  belief 
ef  the  Per  fun  magi,  a very  ancient  fe&,  who  called  their 
0*  good  god  Tax  dun,  and  alfo  Ortnuxdy  and  the  evil  god 
polviheifm  si  hr  am. -in.  Confidcritig  light  as  the  fymbol,  or  perhaps 
©f  rhe  Per*  as  the  body,  of  OrmuxJy  they  always  wot  (hipped  him  be- 
l»*r.  Jc-g:.  y(irc  ^ j|,c  fourcc  of  light,  and  efpecially  before 
the  fun,  the  foiirce  of  the  moll  perfexft  light ; and  for 
the  fame  rcafon  (ires  were  kept  continually  burning  on 
his  altars.  That  they  fometimes  addreffed  prayers  to 
the  evil  principle,  we  are  informed  by  Plutarch  in  his 
life  of  'JTierniitodes ; hut  with  what  particular  rites  he 
was  worihipped,  or  where  he  was  fuppofed  to  refidc,  is 
not  fo  evident.  Certain  it  is,  that  hi*  worihippers  held 
him  in  deteftation  ; and  when  they  had  occafion  to 
write  hi.  name,  they  always  inverted  it  ( uvutvj^J,  to 
denote  the  malignity  of  his  nature. 

* The  principles  of  the  magi,  though  widely  ditlant 
from  pure  theifm,  were  much  lefs  abiurd  than  thofe  of 
other  idolaters.  It  does  not  appear  that  they  ever 
worihipped  their  gods  by  the  medium  of  graven  ima- 
ges, or  had  any  other  emblems  of  them  than  light  and 
darknefs.  Indeed  we  are  told  by  Diogenes  Laertius 
and  Clemens  Alexandrinus,  that  they  condemned  all 
ilatues  and  images,  allowing  fire  and  water  to  be  the 
only  proper  emblems  or  reprefentatives  of  their  gods. 

• LtLtfi.  And  we  learn  from  Cicero*,  that  at  their  indication 
Um%  lib.  t».  Xerxes  was  faid  to  have  burnt  all  the  temples  of  Greece, 
S lo*  becaufe  the  builders  of  thofe  edifices  impioufly  prefu- 

jr.cd  to  inclofe  within  walls  the  gods,  to  whom  dll  things 
ought  to  he  open  and  free,  and  whofc  proper  temple  is 
the  whole  world.  To  thefe  authorities  we  may  add 
that  of  all  the  hidcrians,  who  agree,  that  when  magia* 
nifm  was  the  religion  of  the  court,  the  Periian  monarch* 
made  war  upon  images,  aad  upon  every  emblem  of 
idolatry  different  from  their  own. 

The  Magi,  however,  were  but  one  feft,  and  not  the 
larged  fcA  of  ancient  idolater*.  The  worfhip  of  the 
fun,  as  the  fource  of  light  and  heat,  foon  introduced 
I0  into  the  calendar  of  divinities  the  other  heavenly  bodies, 
$»bian  the  moon,  the  planets,  and  the  fixed  dara.  Men  could 
l&tjihciiin  not  but  experience  great  benefit  from  thofe  luminaries 
in  the  abfcncc  of  their  chief  god  ; and  when  the)1  had 
proceeded  fo  far  as  to  admit  two  divine  principles,  a 
good  and  an  evil,  it  was  natural  for  minds  clouded  with 
itich  prejudices  to  confider  the  moon  and  the  dars  as 
benevolent  intelligences,  fent  to  oppofc  the  power  of 
darknefs  whild  their  fiid  and  greated  divinity  was  ab- 
fent  or  afleep.  It  was  thus,  as  they  imagined,  that  he 
maintained  (for  all  held  that  he  did  maintain)  a con- 
ftant  fuperiority  over  the  evil  principle.  Though  to 
adronoroers  the  moon  is  known  to  be  an  opake  body  of 
very  fmall  dimen  lions  when  compared  with  a planet  or 
a fixed  Aar,  to  the  vulgar  eye  (he  appears  much  more 
magnificent  than  either.  By  thofe  early  idolaters  (he 
was  confidered  as  the  divinity  fecund  in  rank  and  in 


power  ; and  whild  the  fun  was  worihipped  as  the  king,  StbxJk 
(he  was  adored  as  the  queen,  of  heaven.  ■— v-"- 

T!ie  earth,  confide  red  as  the  common  mother  of  all 
things ; the  ocean,  wliofe  waters  are  never  at  red ; the  air, 
the  region  of  dorms  and  temped s,  and  indeed  all  the  ele- 
ments— were  gradually  added  to  the  number  of  divinities; 
not  that  mankind  in  this  early  age  had  fo  far  degene- 
rated from  the  principles  of  their  ancedors  as  to  wor- 
fhip  brute  matter.  If  fuch  worihip  was  ever  praftifed,. 
which  to  us  is  hardly  conceivable,  it  was  at  a later  pe- 
riod, when  it  was  confined  to  the  very  loweA  of  the 
vulgar,  in  nations  otherwise  highly  civilized.  The  po- 
lytheiiU,  of  whom  we  now  treat,  conceived  every  thing 
in  motion  to  be  animated,  and  animated  by  an  intelli- 
gence powerful  in  proportion  to  the  magnitude  of  the 
body  moved. 

This  fed  of  idolaters,  which  remains  in  feme  parts  of 
the  Ead  to  this  day,  was  known  by  the  name  of  Safr- 
anty  which  they  pretend  to  have  derived  from  Safaut 
a fon  of  Seth  ; and  among  the  books  in  which  their  fa- 
cred  dodrines  are  contained,  they  have  one  which  they 
call  the  book  of  Seth.  We  need  hardly  obferve,  that 
thefe  are  Unfelcfs  and  extravagant  fables.  The -name 
Sabi  an  is  undoubtedly  derived  from  the  Hebrew  word 
Tfabuy  which  fignifics  **  a hod  or  army  and  this  clats 
of  polytheids  was  fo  calkd,  becaufe  they  worihipped 
“ the  hod  of  heaven  ;**  the  Tfaba  btfemtm , again rl 
which  Mofet  fo  pathetically  cautions  the  people  of  If- 
racl*.  • Dot. 

This  fpccies  of  idolatry  is  thought  to  have  fird  pre-^  'Ti  **• 
vailed  in  Chaldea,  and  to  have  been  that  from  which  a 
Abraham  feparated  himfclf,  when,  at  the  command  afchsUa, 
the  true  God,  he  “ departed  from  his  country,  and 
from  his  kindred,  and  from  lira  father**  houfe.**  But 
as  it  nowhere  appears  that  the  Chaldean*  had  fallen  into 
the  favage  Rate  before  they  became  polytheids  and  ido- 
laters, and  as  it  is  certain  that  they  were  not  favages  at 
the  call  of  Abraham,  their  eariy  Sabiifm  may  be  thought 
inconfiilent  with  the  account  which  we  have  given  of 
the  origin  of  that  fpccies  of  idolatry.  If  a great  and 
civilized  nation  was  led  to  worihip  the  hod  of  heaven, 
why  (hould  that  worihip  be  fuppofed  to  have  arifen  a- 
mong  favages  ? Theories,  however  planfiblc,  cannot  be 
admitted  in  oppofition  to  fa&s. 

True  : but  we  beg  leave  to  reply,  that  our  account 
of  the  origin  of  polytheifm  is  oppofed  by  no  fa&  ; be- 
caufe we  have  not  fuppofed  that  the  worihip  of  the  hod 
of  heaven  arofc  among  favages  only.  That  favages,  be- 
tween whom  it  is  impoffiblc  to  imagine  any  intercourfe 
to  have  had  place,  have  univcrfally  worihipped,  as  their 
firft  and  fupreme  divinities,  the  fnn%  moon,  and Jlsrj,  is 
a fa&  evinced  by  every  hidorian  and  by  every  travel- 
ler ; and  we  have  (hown  how  their  rude  and  uncultiva- 
ted date  naturally  leads  them  to  that  fpccies  of  idolatry. 

But  there  may  have  been  circumdanccs  peculiar  *o  the 
Chaldeans,  which  led  them  likewife  to  the  worihip  of 
the  heavenly  hod,  even  in  a date  of  high  civilization. — 

We  judge  of  the  phifofophy  of  the  ancients  by  that  of 
ourfelvcs,  and  imagine  that  the  fame  refined  fyftem  of 
metaphyfics  was  cultivated  by  them  as  by  the  follow- 
ers of  Defcarta  and  Lath.  But  this  is  a great  mi- 
dakc ; for  fo  grofs  were  the  notions  of  early  antiquity, 
that  it  may  be  doubted  whether  there  was  a Angle  man 
umnfpired,  who  had  any  notion  of  mind  as  a being  d»- 
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Sjkbiifm.  ftinA  and  entirely  feparated  from  matter  (fee  Meta* 
*—y~/  physics.  Part  III.  c.  4).  From  feveral  paflaget  in  the 
books  of  Mofes,  we  learn,  that  when  in  the  firn  ages  of 
the  world  the  Supreme  Being  condcfcendcd  to  manifefl 
his  prefence  to  men,  he  generally  exhibited  fomc  fen- 
fible  emblem  of  his  power  and  glory,  and  declared  his 
will  from  the  midll  of  a preternatural  fire . It  whs 
thus  that  he  appeared  to  the  Jewifh  lawgiver  himfclf, 
•when  he  fpokc  to  him  from  the  midft.  of  a burning 
bufh ; it  was  by  a pillar  of  cloud  and  Jjr,  that  he  led 
the  Ifiraclitcs  from  Egypt  to  the  Laud  of  Promifc  ; and 
it  was  in  the  midll  of  fmoke,  and  fr,  and  thunder* 
ings,  that  the  law  was  delivered  from  Mount  Sinai.— 
That  fuch  manifeftations  of  the  Divine  Prefence  would 
be  oecafionally  made  to  the  defeendanta  of  Noah  who 
fettled  in  Chaldea  foon  after  the  deluge,  mud  appear  ex- 
tremely probable  to  every  one  who  admits  the  authori- 
ty of  the  Hebrew  Scriptures  : and  he  who  quellions  that 
authority,  has  no  right  to  make  the  objection  to  which 
we  now  reply  ; becaufc  it  is  only  from  the  book  of  Ge- 
ned* that  we  know  the  Chaldeans  to  have  been  a civi- 
lized people  when  they  fell  into  idolatry.  All  bidories 
agree  in  representing  the  inhabitants  of  Chaldea  as  at 
a very  early  period  corrupted  by  luxury  and  funk  in 
vice.  When  this  happened,  wc  mud  fuppofc  that  the 
moral  Governor  of  the  univerfe  would  withdraw  from 
them  thofe  occafional  manifeftations  of  himfclf,  and 
leave  them  to  their  own  inventions.  In  fuch  circum* 
dances,  it  was  not  unnatural  for  a people  addi&ed  to 
the  dudy  of  ailronomy,  who  had  been  taught  to  believe 
that  the  Deity  frequently  appeared  to  their  anccdors 
in  a 6ame  of  fire,  to  confidcr  the  fun  as  the  place  of  his 
permanent  reddepce,  if  not  as  his  body.  But  when  ci- 
ther opinion  was  firmly  cdabliihcd,  polytheifm  would 
be  its  inevitable  confequence,  and  the  progrefs  of  Sa- 
biifm  would,  in  tbe  moll  polilhed  nation,  be  fuch  as  wc 
lave  traced  it  among  favage  tribes. 

From  Chaldea  the  idolatrous  worlhip  of  the  hod  of 
liraven  fpread  itfclf  over  all  the  Eail,  palled  into  Egypt, 
1 Tm  Cratjl.  and  thence  into  Greece  ; for  Plato  affirms  f,  that  “ the 
**  . fird  inhabitants  of  Greece  feemed  to  him  to  have  wor- 
fzYPt  'flee  ^'PPC^  n0  ot^cr  gods  but  the  fun,  moon,  earth,  ftars, 
* * and  heavens,  as  mod  barbarous  nations  (continues  he) 

dill  do.'*  That  Sabiifm,  or  the  worihip  of  the  hod  of 
heaven,  was  th«  drll  fpecics  of  idolatry,  beddes  the  pro- 
bability of  the  thing,  and  the  many  alludons  to  it  in  fa- 
cred  Scripture,  we  have  the  podtivc  evidence  of  the 
mod  ancient  pagan  hidorians  of  whole  writings  any  part 
has  been  tranfmitted  to  us.  Herodotus  *,  (peaking  of 
the  religion  of  the  Pcrdant,  fays,  that  “ they  worihip 
the  fm,  moon,  and  tarib,  Jirt , water,  and  the  ninds  ; 
and  this  adoration  they  have  all  along  paid  from  the 
beginning.”  He  tedifics  the  fame  thing  of  the  lavage 
Africans,  of  whom  he  affirms  f,  that  they  all  worfhip- 
ped  the  fun  and  moon,  and  no  other  divinity.  Diodo- 
rus Siculus,  writing  of  the  Egyptians  tells  us,  that 
“ the  fird  men  looking  up  to  the  world  above  them, 
and  terrified  and  ft  ruck  with  admiration  at  the  nature 
of  the  univerfe,  fuppofed  the  fun  and  moon  to  be  the 
principal  and  eternal  godi.**  And,  Sanchouiatbon  the 
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Phoenician,  a more  anciVitt  writer  than  eit\icf  of  thefr, 
informs  us,  in  the  fragment  of  his  hitlory  preferred  by 
Eufcbius,  that  14  the  two  full  mortals  were  Aton  and 
Protogonus  ; and  their  children  were  Genus  and  Ge- 
nea,  who  inhabited  Phoenicia  ; and  vrhen  they  were 
fcorchcd  with  the  heat,  they  lifted  up  their  hand*  to 
the  fun,  whom  they  believed  to  be  the  Lord  of  He* 
ven,  and  called  him  Bual-famcn,  the  fame  whom  the 
Greeks  call 

Hitherto  thofe  divinities  were  worfliipped  in  perfon* 
or,  as  Dr  Prideaux  exprefles  it,  in  their  faceUa,  or  fa- 
crcd  tabcrnatles  ; for  the  votaries  of  each  directed  their 
devotions  towards  the  planet  which  they  fuppofed  to 
be  animated  by  the  particular  intelligence  whom  they 
meant  to  adore.  But  thefc  orbs,  by  their  riling  and 
fetting,  being  as  much  below  the  horizon  as  above  it, 
and  their  grolsly  ignorant  worfhippers  not  fuppofing  it 
pofisblc  that  any  intelligence,  however  divine,  could  ex-  t j 
ert  its  influence  but  in  union  with  fomc  body,  flatucs  d-rd  prods, 
or  pillars  were  foon  thought  of  as  proper  emblem* 
the  abfeut  gods.  Sanchoniathon,  in  the  fragment  al- 
ready  quoted,  informs  us,  that  44  Hyfpauranwi  and  his 
brother  Oufout,  Phoenician  patriarchs,  eroded  two  pil- 
lars, the  one  to  Jirt  and  the  other  to  air  or  wind,  and 
wot  Slipped  thofe  pillars,  pouring  out  to  them  libations 
of  the  blood  of  the  wild  bealls,  hunted  down  in  the 
chace.”  As  thefe  early  monuments  of  idolatry  were 
called  finthtk$m9  a word  evidently  derived  from  the  He- 
brew Bethel , the  probability  is,  that  they  were  altars  of 
loo fc  flones,  fuch  as  that  which  was  built  by  Jacob  §,  $ Ctntf.-, 
and  from  him  received  the  fame  name.  As  his  wasch.  m». 
confccratcd  to  the  true  God,  theirs  were  confecratcd 
to  the  hofl  of  heaven  ; and  the  form  of  confecration 
fee  ms  to  have  been  nothing  more  than  the  anointing  of 
the  ftonc  or  pillar  with  oil  (a),  in  the  name  of  the  di- 
vinity whom  it  was  intended  to  rrprefent.  When  tliix 
ceremony  was  performed,  the  ignorant  idolaters,  who 
fancied  that  their  gods  could  not  hear  them  but  when 
they  were  viiiblc,  fuppofed  that  the  intelligences  by  which 
the  fun  and  planets  were  animated,  took  pofleffion,  in 
fome  inexplicable  manner,  of  the  confccratcd  pillars,  and 
were  a*  well  plcafcd  with  the  prayers  and  praifes  offer- 
ed up  before  thofe  pillars,  as  with  the  devotions  which 
were  addrefled  towards  the  luminaries  thetnfeives. — 

Hence  Sanchoniathon  calls  -them  animated* “or  Irving 
fonts , from  the  portion  of  the  Divine 

Spirit  which  was  believed  to  re  fide  in  them  ; and  as  they 
were  dedicated  to  the  hofl  of  heaven,  they  were  gene- 
rally cre&cd  on  the  tops  of  mountain#.;  or  in  countries 
which,  like  Egypt,  were  low  and  level,  they  were  ele- 
vated to  a great  height  by  the  labour  of  men. 

It  has  beeu  fuppofed,  that  this  pra&iee  of  raifing  the  With  the 
pillars  on  high  placet  proceeded  from  a defire  to  make  dte“h>tarr|> 
objects  of  worihip  confpicuous  and  magnificent : but  vreff*. 
are  ftrongly  inclined  to  believe,  that  the  ert&ors  oV*1'*' 
£■•!»*»■  had  fomething  farther  in  view,  and  that  they 
thought  of  nothing  lcU  than  to  bring  the  faered  Hone  or  ‘ 
pillar  as  near  as  polfible  to  the  god  whom  it  reprefent- 
ed.  Whatever  be  in  this,  we  know  that  the  pra&ice 
itfclf  prevailed  univerfallv  through  the  raft  ; and  that 
Out  there 


(a)  Hence  the  proverb  of  a fuperilitious  man,  *«•?«  *»*♦»  he  kiffes  or  adores  every  anointed  fonts 

Yhtch  Arnobius  calls  fabric  atom  Iqpidcm,  rt  ex  olivi  unguine  fordidatum . — Stillingflcct’s  Originet  Sacra* 
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there  was  nothing  which  the  Jcwirti  Icgiffator  more 
ftriiftly. enjoined  his  people  to  iklhvy,  than  the  altar*, 
Haines.,  and  pillars,  crctt.'d  for  idolatrous  worfhip  upon 
mountains  and  high  places.  M Ye  ftiall  utterly  deftroy 
(fays  he)  all  the  places  wherein  the  nations  which  ye 
mall  poflefs  ferved  their  gods,  upon  the  high  mountains, 
Mu)  upon  the  bills,  and  under  every  green  tree.  And 
ye  (hall  overthrow  tli^r  alters,  and  break  down  their 
> pillars, and  bur#  thtir  grwa  with  fire 

The  piention  of  grow  by  the  Hebrew  lawgiver, 
brings  to  our  recolle&ion  another  fpccics  of  idolatry, 
which  was  perhaps  the  fccond  in  order,  aa  men  devia- 
ting from  the  principles  of  pure  theifm  were  more  and 
mote  intangled  in  the  labyrinths  of  error.  The  Chal-  - 
deans,  Egyptians,  and  all  the  caftern  nations  who  be- 
lieved in  a fuperintending  providence,  imagined  that 
the  government  of  this  world,  the  care  of  particular  na- 
tions, and  even  the  fupc  nut  cadence  of  groves,  rivers, 
and  mountains,  in  each  naiion,  was  committed  by  the 
gods  to  a clafs  of  fpirits  luperior  to  the  foul  of  man,  but 
inferior  to  thofc  heavenly  intelligences  which  animated 
the  fun,  the  mown,  and  the  planets.  Theft  fpirits  were 
by  the  Greeks  called  dxmons,  and  by  the  Ro- 

mans genii.  Timteut  the  Locrian,  who  flouriflied  before 
•Plato,  fpeaking  of  the  puniftiimnt  of  wicked  men,  faysft 
ail  thefe  tlung.i  hath  Nemefis  decreed  to  be  executed 
in  the  fecoad  period,  by  the  miniUry  of  vindi&ive  ter- 
rcftrial  daemons,  who  are  overfeers  of  human  affairs ; to 
which  dieinonr.  the  Supreme  God,  the  ruler  over  all, 
hath  committed  the  government  and  adminiilration  of 
this  world,  which  is  made  up  of  gods,  mm , and  ani~ 
mah* 

Concerning  the  origin  of  thefe  intermediate  beings, 
fcholar*  and  pliilofophers  have  framed  various  hypothe- 
cs. The  belief  of  their  cxiffence  may  have  been  derived 
/rum  live  different  fourccs. 

1.  It  feems  to  have  been  ippofliblc  for  the  limited 
capacities  of  thofc  men,  who  could  not  £)rm  a notion  of 
a God  divefted  of  a body  and  a place,  to  conceive  how 
the  influence  and  agency  of  fuch  a being  could  every 
inilant  extend  to  every  point  of  the  univerfe.  Hence, 
;y.  we  have  feen,  they  placed  the  heavenly  regions  un- 
der the  government  of  a multitude  of  heavenly  gods,  the 
fun,  the  moon,  and  the  fiars.  But  as  the  nearert  of  thefe 
divinities  at  an  immenfe  diftancc  from  the  earth, 
and  as  the  intelligence  animating  the  earth  itfclf  had 
fufficient  employment  in  icgulating  the  general  affairs 
of  the  whole  globe*  a notion  infinuated  itfclf  into  the 
untutored  mind,  d}>at  thefe  faperior  governors  of  univer- 
lal  nature  found  it  neceffary,  cr  at  lead  expedient,  to 
employ  fubordinate  intelligences  or  dxmons  as  miniilcra 
to  execute  their  behefts  in  the  various  parts  of  their 
widely  extended  dominions. 

2.  Such  an  univerial  and  uninterrupted  courfc.of  ac- 
tion, as  was  deemed  neceffary  to  adminifter  the  affairs 
of  the  univerfe,  would  be  judged  altogether  iueonfiftent 
with  that  (late  of  mdoUare,  which,  especially  in  the  cart, 
was  held  an  indifpcnfable  ingredient  in  perfect  felicity. 
It  was  this  notion,  abfurd  as  it  is,  which  made  Epicu- 
rus deny  the  providence,  whflft  he  admitted  the  rxijitncr, 
of  gods.  And  if  it  had  fuch  an  cffcd  upon  a philofo- 
pher  who  in  the  mod  enlightened  ages  had  many  fol- 
lowers, we  need  not  fiirtly  wonder  if  it  made  untaught 
idolaters  imagine  that  the  governor  or  governors  of  the 


univerfe  had  devolved  a great  part  of  their  trouble  on 
deputies  and  tninifters.  — 

,3.  When  men  came  to  reflect  on  the  infinite  diftancc 
between  thcmfelvcs  and  the  gods,  they  would  naturally 
form  a wifh,  that  there  might  fome where  cxift  a clafs 
of  intermediate  intelligences,  whom  they  might  employ 
as  mediators  and  inierccflbrs  with  their  far  diilam  divi- 
nities. But  what  men  carneftly  wiffi,  they  very  readily 
believe.  Hence  the  fupp«»fcd  diftancc  of  their  gods* 
would,  among  untutored  Ixirbarian*,  prove  a fruitful 
fource  of  intermediate  intelligences,  more  pure  and  more 
elevated  than  human  fouls. 

4.  Thefe  three  opinions  may  be  denominated  popu- 
lar ; but  that  which  we  are  now  to  Hate,  wherever  it 
may  have  prevailed,  was  the  offspring  of  philofophy. — 

On  this  earth  we  perceive  a fcale  of  beings  rifing  gradu- 
ally above  each  other  in  pcrit&ion,  from  mere  brute 
matter  through  the  various  fpecies  of  fulfils,  vegetables, 
infers,  fillies,  birds,  and  hearts,  up  to  man.  But  the 
diltance  between  man  and  God  is  infinite,  and  capable 
of  admitting  numberlcfi  orders  of  intelligences,  all  fnpe- 
rior  to  the  human  foul,  and  each  riling  gradually  above 
the  other  till  they  reach  that  point,  wherever  it  may- 
be, at  which  creation  Hops.  Part  of  this  immenfe 
chafm  the  pliilofophers  perceived  to  be  actually  filled  by 
the  heavenly  bodies  ; for  in  phdofopbiral  polytheifm  there 
was  one  invilible  God  fupreme  over  all  thefe  : but  (til? 
there  wai  left  an  immenfe  vacuity  between  the  human 
fpecies  atid  the  moon,  which  was  know  n to  lie  the  loweft 
of  the  heavenly  holl ; and  this  they  imagined  muff  cer- 
tainly be  occupied  by  invilible  inhabitants  of  different 
orders  and  difpofitions,  which  they  called  good  and  evil 
demons. 

5.  There  is  yet  another  fource  from  which  the  uni- 
Terfal  belief  of  good  and  evil  demons  may  be  derived, 
with  po  haps  greater  probability  than  from  any  or  all 
of  thefe.  If  the  Mofaic  account  of  the  creation  of  the 
world,  the  peopling  of  the  earth,  and  the  difperfion  of 
mankind,  be  admitted  as  true  (and  a more  confident  ac- 
count has  not  m vet  been  given  or  devifrd),  fome  know- 
ledge of  good  and  evil  angth  muft  necefTarilv  have  been 
tmufmitted  from  father  to  fan  by  the  channel  of  oral 
tradition.  This  tradition  would  be  corrupted  at  the 
fame  time,  and  in  the  fame  manner,  with  others  of 
gteater  importance.  When  the  true  God  was  fo  far 
millakcn  as  to  be  confidcrcd,  not  as  the  foie  governor 
of  the  univerfe,  but  only  as  the  fclf-extant  power  of 
light  and  good,  the  Devil  would  be  elevated  from  the 
rank  of  a rebellious  created  fpirit  to  that  of  the  inde- 
pendent power  of  darknefs  and  evil  ; the  angels  of 
light  would  be  transformed  into  good  demons,  and 
thofc  of  darknefs  into  demons  that  are  evil.  This  ac- 
count of  the  origin  of  dzmonology  receives  no  fmall 
fupport  from  Plato,  who  derives  one  branch  of  it  whol- 
ly from  tradition.  “ With  refpeA  to  thofe  demons 

(fays  he  J ) who  inhabit  the  fpace  between  the  earth  and  t Timm 
the  moon,  to  underftand  and  declare  their  generation  is 
a talk  too  arduous  for  my  (lender  abilities.  I n this  cafe 
we  muft  credit  the  report  of  men  of  ether  times,  who, 
according  to  their  own  account,  were  the  defendants 
of  the  gods,  and  had,  by  fome  means  or  otheT,  gained 
exafl  intelligence  of  that  myftery,from  their  an  cert  on. 

We  muft  not  queftion  the  veracity  of  the  children  of 
the  gods,  even  though  they  ihould  tranfgrefs  the  bound* 
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of  probability,  am!  produce  no  evidence  to  fupport  their 
uffertioua.  We  mult,  I fay,  notwithftanding,  give  them 
credit,  becaufe  they  prafefs  to  give  a detail  of  fails  with 
w loch  they  are  intimately  acquainted,  and  the  laws  ot 
our  country  oblige  us  to  believe  them." 

Though  thefe  daemons  were  generally  invifibfc,  they 
were  not  fuppoied  to  he  pure  difemlmdied  fpirits.— 
Prod  us,  in  hts  Commentary  upon  Plato’s  Timacus,  tells 
its  that  44  every  darmon  fuperior  to  human  fouls  con- 
fifted  of  an  intellectual  mind  and  an  ethereal  vehicle." 
Indeed  it  is  very  lit  tic  probable,  t hat  lltofe  who  gave  a body 
and  a place  to  the  Supreme  God,  lliould  have  -thought 
that  the  inferior  orders  of  his  miniilers  were  fpirits  entirely 
fc  pa  rated  from  matter.  Plato  himfclf  divides  the  claf*  of 
.dsrmons  into  three  orders*  ; and  vrhiltl  he  holds  their 
fouls  to  be  particles  or  emanations  from  the  divine  ef- 
fcncc,  he  affirms  that  the  bodies  of  each  order  of  dxmons 
are  compofed  of  that  particular  element  in  which  they 
for  the  mod  part  refute.  *>■  Thole  of  the  fir  ft  and  high- 
ell  order  arc  compofed  of  pure  ether  ; thofe  of  the  fe- 
rond  order  cunfill  of  gruffer  air ; and  dcrinons  of  the 
third  or  lowed  rank,  have  vehicle*  extracted  from  the 
element  of  water.  Daemons  of  the  firfl  and  fccond  or- 
ders are-  invifible  to  mankind.  The  aquatic  dxmons, 
bang  inverted  w ith  vehicles  of  groffer  materials,  arc 
fomc times  vitible  and  fometimes  invifible.  When  they 
do  appear,  though  faintly  obfcrvablc  by  the  human  eye, 
they  (trike  the  beholder  with  terror  and  artonilhment." 
Dxmons  of  this  lall  order  were  fuppofed  to  have  paf- 
fions  and  a&eCtion*  iimilar  to  thofe  of  men  ; and  though 
all  nature  wm  full  of  them,  they  were  believed  to  have 
local  attachments  to  mountains,  revert , and  grwet, 
where  their  appearances  were  muil  frequent.  The  rea- 
fon  of  thefe  attachments  icons  tq  be  obvious.  Poly- 
theifm  took  its  rife  in  countries  fcorched  by  a burn- 
ing fun  ; and  dxmons  by  their  cumpoiition  being  nectf- 
farilv  fubjeCl  in  fomc  degree  to  the  influence  of  heat 
and  cold,  it  was  natural  to  ftippofc  that  they,  like  men, 
would  delight  in  the  ihady  grave  and  in  the  purling 
11  ream.  Hence  the  carlicft  ah  .us  of  paganifm  were  ge- 
nerally built  in  the  midil  of  grow/,  or  on  the  banks  of 
rivers  ; becaufe  it  was  believed  that  in  fuch  places  were 
affembkd  multitudes  of  thofe  intelligences,  whofc  office 
it  was  to  regulate  the  affairs  of  men,  and  to  carry  the 
prayers  and  oblations  of  the  devout  to  the  far-diftarit 
rt  lidcncc  of  the  cekitial  gods.  Hence  too  are  to  be  de- 
rived the  mountain  and  river  gods,  with  the  dryads  and 
hamadryads,  the  fatyro,  nymphs,  and  fawns,  which  held 
a place  in  the  creed  of  ancient  paganifm,  and  make  fo 
conspicuous  a figure  in  the  Greek  and  Roman  poets. 

Thefe  different  orders  of  intelligences,  which,  though 
worihipped  as  gods  or  demigods,  were  yet  believed  to 
partake  of  human  paffions  and  appetites,  led  the  way 
to  the  deification  of  departed  heroes  and  other  eminent 
benefactors  of  the  human  race.  By  the  phdofophers 
all  fouls  were  believed  to  be  emanations  from  the  divi- 
nity ; but  41  gratitude  + and  admiration,  the  warmcil 
and  moll  aftive  affections  of  our  nature,  concurred  to 
enlarge  the  object  of  religious  worihip,  and  to  make  man 
regard  the  inventors  of  arts  and  the  founders  of  focicty 
as  having  in  them  more  than  a common  ray  of  the  di- 
vinity. So  that  god-like  benefits,  befpeaking  as  it  were  a 
god-like  mind,  the  dcccafcd  parent  of  a people  was  eafily 
advanced  into  the  rank  of  a daemon.  When  the  religi- 
ous bias  was  in  fo  good  a train,  natural  affection  would 
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have  its  fharc  in  promoting  tins  new  mode  of  adoration.  ^ orfri'p.^ 
Piety  to  parents  would  naturally  take  the  lead,  as  it  was 
fupported  by  gratitude  and  admiration,  the  prmtm  «*• 
hue  of  the  whole  fyftem  : 'and  in  thofe  early  ages,  the 
natural  father  of  the  tribe  often  happened  to  be  the /*>- 
litiidt  father  of  the  people,  and  the  founder  of  the  ftatc. 

Fondnefs  for  the  offspring  would  next  have  its  turn  i 
and  a difcoafolatc  father,  at  the  head  m a people,  would  14 
contrive  to  footh  his  grief  for  the  untimely  death  of  a 
favourite  child,  and  to  gratify  his  pride  under  the  want 
of  fuccejjbfi,  by  paying  divine  honours  to  its  memory." 

44  For  a father  | afflicted  with  untimely  mourning,  when  1 VTtfkm 
he  had  made  an  image  of  his  child  loon  taken  away, 
now  honoured  him  a god,  who  was  then  a dead  man,  ' * 

and  delivered  to  thofe  that  were  under  him  ceremonies 
and  facrificcs*”  That  this  was  the  origin  and  progrefs 
of  the  worthip  of  departed  fouls,  we  have  the  authority 
of  the  famous  fragment  of  Sanchoniathon  already  quot- 
ed, where  the  various  motives  for  this  fpecies  of  idolatry 
are  recounted  in  exp  ref 3 words.  4‘  After  many  gene- 
rations (lavs  he)  came  Chryfor and  he  invented  many 
things  ui’cful  to  civil  life,  for  which,  after  his  deceafc, 
he  was  worihipped  as  a Then  flourilhed  Ouranut 
ajid  his  filler  67,  who  deified  and  offered  facrificcs  to 
their  father  Ifyft/iflot,  when  lie  had  been  torn  in  pieces 
by  wild  hearts.  Afterwards  Cronos  confccrated  slluth 
his  fon,  and  was  himfelf  confccrated  by  fiis  fubjefts." 

In  the  rcignof  Cronos  flourilhed  a perfonage  of  great 
reputation  for  wifdom,  who  by  the  Egyptians  was  call- 
ed Thoth , by  the  Phoenicians  Taantoe,  and  by  the 
Greeks  Hermes.  According  to  Plutarch,  he  was  a 
profound  politician,  and  chief  counfellor  to  Ofiris, 
then  the  king,  aud  afterwards  the  principal  divinity,  of 
Egypt : ond  we  are  told  by  Phi  to  Brhliut,  the  tranfla-  ^ 
tor  of  Sanchoniathon,  44  that  it  was  this  Thoth  or  Her-  A polieicxt 
mes  who  firil  took  the  matters  of  religious  worfhip  out  invention,, 
the  hands  pf  unlkilful  men,  and  brought  them  into  due  which  in- 
method  and  order.’’  His  objedt  was  to  make  religion  troduce*i 
fcnriccafilc  to  the  filtered*  of  the  ftatc.  With  this  view 
he  appointed  Ofirit  and  other  departed  princes  to  be 
joined  with  the  liars  and  worihipped  as  gods  ; and  be- 
ing by  Cronos  made  king  of  Egypt,  he  was,  after  his 
death,  worihipped  hiipfdj  M a god  by  the  Egyptians. 

To  this  honour,  if  wliat  is  recorded  of  him  be  true,  lie 
had  indeed  a better  title  than  muil  princes  ; for  he  is 
faid  to  have  been  the  inventor  of  letters,  arithmetic; 
geometry,  aftronomy,  and  hieroglyphics,  and  was  there- 
fore one  of  the  greateft  benefactors  of  the  human  race 
which  any  age  Or  country  has  ever  produced* 

That  the  gods  of  Greece  and  Rome ’were  derived 
from  Egypt  and  Phoenicia,  is  fo  universally  known,  that 
it  is  needfefs  to  multiply  quotations  in  order  to  prove 
that  the  progiefs  of  polytheifm  among  the  Greeks  and 
Romans  was  the  fame  with  that  which  we  have 'traced 
in  mure  ancient  nations.  The  following  Iran  flat  ion, 
however,  of  the  account  given  by  Heficxl  of  the  deifi- 
cation of  departed  heroes,  with  which  we  have  been  fa-  * 

\ mired  by  a learned  and  ingenious  friend,  is  fo  juft, 
and  in  our  opinion  fo  beautiful,  that  we  cannot  deny 
ourf elves  the  plcafurv  of  giving  it  to  our  readers. 

44  The  gods  who  dwell  on  high  Olympus’  hill, 

Firfl  fram’d  a golden  race  of  men,  who  ltv’d 

Under  old  Saturn’s  calm  aufpiciou*  fway. 

Like  gods  they  liv’d,  their  hearts  devoid  of  care. 

Beyond 
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Beyond  the  reach  of  pain  and  piercing  woes ; 

TV  infirmities  of  age  nor  felt,  nor  fear'd. 

Their  nerves  with  youthful  vigour  fining,  their  days 
In  jocund  mirth  they  pad,  remote  from  ills. — 

Now  when  this  godlike  race  was  lodg'd  in  earth, 
lly  Jove’s  high  will  to  demigods  they  rofe, 

And  airy  darmons,  who  benign  on  earth 
C’onvrrfe — the  guides  and  guardians  of  mankind. 

In  darknefs  veil'd,  they  range  earth’s  utraofl  bound, 
Pifpcnfing  wealth  to  mortals.  This  reward 
From  bounteous  Jove  awaiu  illuflrious  deeds  |j.’* 

The  deification  of  departed  heroes  and  ftatefmen  was 
that  which  in  all  probability  introduced  the  univerfal 
National  belief  of  nationa / and  tutelar  gods,  as  well  as  the  praftice 
and  tut  Jar  of  worfhipping  thofe  gods  through  the  medium  of fiatues 
cut  jnlo  a fjumaH  figure.  When  the  founder  of  a (late 
or  any  other  public  benefaftur  was  elevated  to  the  rank 
of  a god,  as  he  was  believed  Hill  to  retain  human  paf- 
fions  and  affeftions,  it  was  extremely  natural  to  fuppofe 
that  he  would  regard  with  a favourable  eye  that  nation 
far  which  he  had  done  fo  much  upon  earth ; that  he 
would  oppofc  its  enemies,  and  proteft  the  laws  and  in- 
flitutions  which  he  himfclf  had  given  it.  By  indul- 
ging  the  fame  train  of  fcntiincnt,  each  city,  and  even 
every  family  of  confequcncc,  found  Lares  and  Penates 
among  their  departed  anccftors,  to  whom  they  paid  tlve 
warmdl  adoration,  and  under  whofc  protection  they 
believed  their  private  affairs  to  be  placed.  As  thole 
national  and  houfchold  gods  were  believed  to  be  in  their 
deified  ftate  clothed  with  airy  bodies,  fo  thofe  bodies 
were  fuppofed  to  retain  the  form  which  their  grofier 
bodies  had  upon  earth.  The  image  of  a departed  friend 
might  perhaps  be  formed  by  the  band  of  forrowful  af- 
fection, before  the  ftatuc  or  the  fttrinc  of  a deity  was 
thought  of ; but  when  tliat  friend  or  benefactor  became 
the  objeCt  of  religious  adoration,  it  was  natural  for  his 
votaries  to  enliven  their  devotion  by  the  view  of  his  fi- 
militude.  Maximus  Tyrius  tells  us  §,  tliat  “ there  is  no 
race  of  men,  whether  barbarian  or  Grecian,  living  on 
the  fca-coaft  or  on  the  continent,  wandering  in  deferts 
or  living  in  cities,  which  hath  not  confecrated  fomc 
kind  of  fymbol  or  other  in  honour  of  the  gods.”  This 
is  certainly  true  ; but  there  is  no  good  evidence  tliat 
the  firil  fymbols  of  the  gods  were  ftatues  of  men  and 
women.  Whilfl  the  fun  and  other  heavenly  bodies  con- 
tinued to  be  the  foie  objefts  of  religious  worfhip,  the 
f ymbol*  confecrated  to  them  were  pillar*  of  a t onical  or 
fyramidal  figure ; and  if  fuch  pillars  arc  ever  called 
graven  images  by  Mofes  and  other  ancient  writers,  it 
was  probably  on  account  of  the  allegoric  figure*  and 
charatirrs,  or  hieroglyphic  writing,  with  which  they' were 
infer  ib<4. 

Hitlierto  we  have  confidercd  the  fouls  of  departed 
heroes  as  holding  the  rank  only  of  demons  or  demigods ; 
•_  but  they  gradually  rufe  in  the  fcalc  of  divinities,  till 
they  dethroned  the  heavenly  bodies,  and  became  them- 
grafted  on  (dves  the  dis  major  urn  gentium.  This  revolution  was  cf- 
«he  i lane-  by  the  combined  operation  of  the  prince  and  the 

Erieil  ; and  the  firil  Hep  taken  toward*  it  Terms  to  liave 
een  the  complimenting  of  their  heroes  and  public  be- 
jicfeftort  with  the  name  of  that  being  which  was  mofl 
dlccmcd  and  worlhippcd.  “ Thus  a king  for  his  be- 
neficence was  called  the  fun,  and  a queen  for  her  beau- 
ty the  moon.  Diodorus  relates,  that  Sot  firil  reigned 
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in  Egypt,  called  fo  from  the  luminary  of  that  name  la  W«HM 
the  heavens.  This  will  help  us  to  underiland  an  odd  *"*■>" 
palfage  in  the  fragment  of  Sanchoniathon,  where  it  is 
(aid  that  Cronus  bad  /even  ferns  by  Rhea , the  young  eft  of 
•whom  was  a god  ai  foon  as  nous.  The  meaning  pro- 
bably is,  that  this  youngeft  fon  was  called  after  fom; 
luminary  in  the  heavens  to  which  they  paid  divine  ho- 
nours ; and  thefe  honours  came  in  proccfs  of  time  to  be 
transferred  to  the  tcrrcftrial  naraclakc.  The  fame  hif- 
torian  had  before  told  us,  that  the  font  of  Genos,  mortab 
like  their  father,  were  called  by  the  names  of  the  de- 
ments— tight,  fire,  and  flame,  of  which  they  had  difeo- 
vered  the  ufe.” 

“ As  this  adulation  advanced  into  an  efiablifhed  wor- 
fhip, they  turned  the  compliment  the  other  way,  and 
called  the  planet  or  luminary  after  the  hero,  the  better 
to  accuftom  the  people,  even  in  the  aft  of  PLuut-vnr-  „ 
Jbip,  to  this  new  adoration.  Diodorus,  in  the  paflage  Wild  « 
already  quoted,  having  told  us,  that  by  the  firil  inha-^n<ltM 
bitants  of  Egypt  the  fun  and  moon  were  fuppofed  to*"w 
be  the  principal  and  eternal  gods,  adds,  that  tkc  former 
was  called  Osins,  and  the  Tatter  Isis.  This  was  in- 
deed the  general  praftice  j for  we  learn  from  Macro, 
bius,  that  the  Ammonites  called  the  fun  Moloch ; tkc 
Syrians  ddad  j the  Arabs  Dionyfut  / the  A (Tyrians  Be- 
lus ; the  Phcenicians  Saturn  ; the  Carthaginians  Her- 
cules i and  the  Palmyrians  Elcgabalus.  Again,  by  the 
Pluygians  the  moon  was  called  Cybei Sr,  or  the  mother 
of  the  gods ; by  the  Athenians  Minerva  ; by  the  Cy- 
prians P'enus  t by  the  Cretans  Diana  ; by  the  Sicilians 
Proferpine  ; by  others  Hecate,  Bellona,  lrefta,  Urania, 

Lu.ma , 8cc.  Philo  Bybiius  explains  this  praftice : “ It 
is  remarkable  ( fays  he)  that  the  ancient  idolaters  im- 
pofed  on  the  elements , and  on  thofe  parts  of  nature  which 
tlicy  dlccmcd  gods,  the  names  of  their  i 'mgs  : for  the 
natural  gods  which  they  acknowledged  were  only  the 
fun,  moon,  planets,  elements,  and  the  like  ; they  being 
now  in  the  humour  of  having  gods  of  both  cUffes,  the 
mortal  and  the  immortal 

” As  a farther  proof  that  Amo-worftiip  was  thas  fu- 
pcrinduccd  upon  the  planetary , it  is  worthy  of  obferva- 
tion,  that  the  firft  ftatues  confecrated  to  the  greater 
hero-gods — thofe  who  were  fuppofed  to  be  fuprtm — 
were  not  of  a human  form,  but  conical  or  pyramid, 
like  thofe  which  in  the  earlielt  ages  of  idolatry'  were 
dedicated  to  the  fun  and  planets.  Thus  the  fcholiaft 
on  the  Vcfpx  of  Arillophanes  tells  us,  that  the  ftatues 
of  Apollo  and  Bacchus  were  come  pillars  or  obelilks ; 
and  Paufanias,  tliat  the  ftatuc  of  Jupiter  Meilichius  rc- 
prefented  a pyramid ; that  of  the  Argivc  Juno  did  the 
fame,  as  appears  from  a verfe  of  Phoronis  quoted  by 
Clemens  Alcxandrinus  X I indeed  the  praftice  was! 
univerfal  as  well  amongft  the  early  barbarians  as  amongft 
the  Greeks.  But  it  is  well  known  that  the  ancients 
reprefented  the  rays  of  light  by  pillars  of  a conical  or 
pyramidal  form ; and  therefore  it  follows,  that  when 
they  erefted  fuch  pillars  as  reprefentatives  of  their  heio- 
gods,  thefe  latter  had  fuccecded  to  the  titles,  rights,  and 
honours  of  the  natural  and  celeflial  divinities  *.M  ‘ ^ 

But  though  it  feems  to  be  certain  tliat  hero- worftiip^* ' ^ ^ 
was  thus  engrafted  on  the  planetary,  and  that  Tone 
thofe  heroes  in  proccfs  of  time  fupplanted  the  planet* 
thcmfdvcR,  this  was  fuch  a revolution  in  theology  as 
could  not  have  been  fuddenly  effefted  by  the  united  in- 
fluence of  the  prince  and  the  prieft.  Wc  doubt  not 
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Hero-  the  faft  that  sol  was  believed  to  have  reigned  in  Egypt, 
- ^ and  was  afterwards  wo r (hipped  under  the  name  of  O/tris  f 
V jpcf*  of  ^ut  *t  was  furely  impofiiblc  to  perfuade  any  nation, 
hi,  p evolu- however  ftupid  or  proqc  to  idolatry,  that  a*man,  whom 
ion  in  thee  - 1 hey  renumbered  ill  (charging  the  duties  of  their  fovereign 
W-  and  legiflator,  was  the  identical  fun  whom  they  beheld 
in  the  heavens.  Ofiris,  if  there  was  in  Egypt  a king 
of  that  name,  may  have  been  deified  immediately  after 
his  death,  and  honoured  with  that  worfhip  which  was 
paid  to  good  drmont  ; but  he  mull  have  been  dead  for 
ajjes  before  any  attempt  was  made  to  perfuade  the  na- 
tion that  he  was  the  fafreme  God.  Even  then  gTtat 
addrefs  would  be  rrquiiite  to  make  fuch  an  attempt  fuc- 
cclsful.  Thc  prince  or  pried  who  entered  upon  it 
would  probably  begin  with  declaring  from  the  oracle, 
that  the  divine  intelligence  which  animates  and  governs 
the  fun  had  defernded  to  earth  and  animated  the  perfon 
of  their  renowned  legiflator  ; and  that,  after  their  laws 
were  framed,  and  the  other  purpofet  ferved  for  which 
the  defeent  was  made,  the  fame  intelligence  had  re- 
turned to  its  original  rcfidcncc  and  employment  amon£ 
the  ccleilials.  The  poffibflity  of  this  double  tranfmi- 
gration  from  heaven  to  earth  and  from  earth  to  heaven, 
would  without  difficulty  be  admitted  in  an  age  when 
the  prc-exiftence  of  fouls  was  the  univerfa!  belief.  Ha- 
ving proceeded  thus  far  in  the  apotheofis  of  dead  men, 
the  next  ftep  taken  in  order  to  render  it  in  fome  degree 
probable  that  the  early  founders  of  Hates,  and  inventors 
•f  arts,  were  divine  intelligences  clothed  with  human 
Bodies,  was  to  attribute  to  one  fuch  benefaftor  of  man- 
* kind  the  aftu-ns  of  many  of  the  fame  name.  Vofiiuj, 
who  employed  vad  erudition  and  much  time  on  the  fub- 
jeft,  has  proved,  that  before  the  sera  of  the  Trojan 
wars  moil  kings  who  were  very  powerful,  or  higlily  re- 
nowned for  their  fkill  in  legiflation,  &c.  were  called 
and  when  the  aftions  of  all  tliefe  were  attributed 
to  one  Jove  of  Crete,  it  would  be  cafy  for  the  crafty 
priefl,  lupported  by'  all  the  power  and  influence  of  the 
ftatc,  to  perfuade  an  ignorant  and  barbarous  people, 
that  lie  wbofe  wifdom  and  heroic  exploits  fo  far  furpafled 
thole  of  ordinary  men  mull  have  been  the  fupreme  God 
*3  in  human  form. 

7 This  Ihort  (ketch  of  the  progrefs  of  polytheifm  and 

* * idolatry  will  enable  the  reader  to  account  for  many  cir- 
cutnilances  recorded  of  the  pagan  gods  of  antiquity, 
which  at  firft  view  feem  very  furprifing,  and  which  at 
laft  brought  the  whole  fyftem  into  contempt  among  the 
phdofophers  of  Athens  and  Rome.  The  circumilancet 
to  which  we  allude  arc  the  immoral  c ha  rafters  of  thofe 
divinities,  and  the  abominable  rites  with  which  they 
were  worfhipped.  Jupiter,  Apollo,  Mars,  and  the 
whole  rabble  of  them,  arc  deferibed  by  the  poets  as  ra- 
vilhcrs  of  women  and  notorious  adulterers.  Hermes  or 
Mercury  was  a thief,  and  the  god  of  thieves.  Venus 
was  a proftitute,  and  Bacchus  a drunkard.  The  malice 
and  revenge  of  Juno  were  implacable  ; and  fo  little  re- 
gard was  any  of  them  fuppofed  to  pay  to  the  laws  of 
honour  and  reftitude,  that  it  was  a common  prafticc  of 
the  Romans,  when  befieging  a town,  to  evocate  the 
tutelar  deity,  and  to  tempt  him  by  a reward  to  betray 
T.  Lixii,  his  friends  and  votaries  f.  In  a word,  they  were,  in 

, the  hn8MHe  “f thc 

iii,  c.  9.  44  Gods  partial,  changeful,  paffionate,  unjufl, 

44  Wbofe  attributes  were  rage,  revenge,  and  lull 
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This  was  the  natural  confequenee  of  their  origin.  Wa-  Wen  (hip. 
ving  once  animated  human  bodies,  and  being  fuppofed  v f 
dill  to  retain  human  paflions  and  appetites,  they  were  Accounted* 
believed,  in  their  Hate  of  deification,  to  feel  the  fainefor. 
fenfual  defire*  which  they  had  felt  upon  earth,  and  to 
puxfuc  the  fame  means  for  their  gratification.  As 
the  men  could  not  well  attempt  to  furpafs  thc  gods 
in  purity  and  virtue,  they  were  eafily  perfuaded  by  art- 
ful and  profligate  pricfls,  that  the  moil  acceptable  wor- 
fhip which  could  be  rendered  to  any  particular  deity 
was  to  imitate  thc  example  of  that  deity,  and  to  indulge 
in  thc  practices  over  which  he  prefided.  Hence  the 
worfhip  of  Bacchus  was  performed  during  thc  night  by 
men  and  women  mixing  in  thc  dark  after  intemperate 
eating  and  drinking  [j.  Hence  too  it  was  thc  prafticc 
in  Cyprus  and  fome  other  countries  to  facrificc  to  Ve- 
nus * the  virginity  of  young  women  fome  days  before 
their  marriage,  in  order,  as  it  was  pretended,  to  fecurer 
their  chaftity  ever  afterwards  ; and,  if  Herodotus  may  be 
credited,  every  woman  among  thc  Babylonians  was  ob- 
liged once  in  her  life  to  prollitutc  herfclf  in  thc  temple 
of  thc  goddefs  A Ijlute  (Venus),  that  (he  might  thence- 
forward be  proof  againft  all  temptation.  13 

The  progrefs  of  polytheiim,  as  far  as  wc  have  traced  I’rojtrcfi  of' 
it,  has  been  regular  ; and  after  the  enormous  error  of ,J,:t4frT  J" 
forfaking  thc  worihip  of  thc  true  God  was  admitted, 
ever)'  fubfequent  ftep  appears  to  be  natural.  It  would 
be  no  difficult  talk  to  prove  that  it  has  likewife  been 
univerfaL  Sir  William  Jones,  thc  learned  prefident  of 
the  Afiatic  Society,  has  difeovered  fuch  a linking  re- 
femblance  between  the  gods  of  ancient  Greece  and  thofe 
of  the  pagans  of  Hindoftau  f , as  puts  it  beyond  a doubt  f 
that  thofe  divinities  had  the  fame  origin.  The  Ganha^**"**** 
of  the  Hindoos  he  has  clearly  proved  to  be  the  Janus  toU  ** 
of  thc  Greeks  and  Romans.  As  the  latter  was  repre- 
fented  with  two  and  fometimes  with  four  faces,  as  em- 
blems of  prudence  and  circumfpeftion,  the  former  is 
painted  with  an  elephant’s  head,  the  well-known  fymbol  s 
among  the  Indians  of  fagacious  diferrnment.  The  SA-|n.ij^ 
turn  of  Greece  and  Rome  appears  to  have  been  the  buy. 
fame  perfonage  with  the  Msnc  or  Satyavrata  of 
Hindoftan,  whofe  patronymic  name  is  Vaitaswata,  or 
child  bf  the  fun;  which  fufficicntly  marks  his  origin. 

Among  thc  Romans  there  were  many  Jupiters,  of  whom 
one  appears  from  Ennius  to  have  been  nothing  more 
than  the  firmament  pcrfonifWd. 

Afpicc  hoc  fublixne  candens,  quern  invocant  omnn 

JOY-IM. 


But  this  Jupiter  had  the  fame  attributes  with  the  Indian 
god  of  the  vilible  heavens  called  I nor  a or  the  kinc,  and 
1)ivespetir  or  the  lord  of  the  jky,  whofe  contort  is 
Sac  hi,  and  whofe  weapon  is  vajra  or  the  thunderbolt. 

In  dr  a is  the  regent  of  winds  and  (howers  ; and  though 

thc  call  is  peculiarly  under  his  care,  yet  his  Olympus 

is  the  north-pole,  allegorically  reprefented  as  a mountain 

of  gold  and  gems.  With  all  hi»  power  be  is  coniidered 

as  a fubordinatc  deity,  and  far  inferior  to  the  Indian 

triad  BRAHMArVisHNOU,  and  Mahadkva  or  Sita#,  a pj4^ 

who  are  three  forms  of  one  and  the  fame  godhead.  CCCCXh  " 

Thc  prefident  haring  traced  the  refemblance  between 

the  idolatry  of  Rome  and  India  through  many  other 

gods,  obferves,  that  “ we  mail  not  be  furprifed  at 

finding,  on  a clofc  examination,  that  the  charafters  of 

all  thc  pagan  deities  melt  into  each  other,  and  at  laft 
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into  one  or  two ; for  it  Teems  a well-founded  opinion, 
that  the  whole  crowd  of  gods  and  godddTes  in  ancient 
Rome,  and  likewife  in  Hindodan,  mean  only  the  powers 
of  nature,  and  principally  thofe  of  the  fun,  ex  prefix d 
in  a variety  of  ways,  and  by  a multitude  of  fanciful 
names.** 

Nor  ia  it  only  in  Greece,  Rome,  Egypt,  and  India, 
that  the  prugrefs  of  idolatry  has  been  from  planetary  to 
heru-worfhip.  From  every  account  which  modern  tra- 
vellers have  given  us  of  the  religion  of  favage  nations,  it 
appears  that  thofe  nations  adore,  as  their  firft  and 
gtcatell  gods,  the  fun,  moon,  and  flan ; and  that  fuch 
of  them  as  have  any  other  divinities  have  proceeded  in 
the  fame  road  with  the  celebrated  nations  of  antiquity, 
from  the  worlhip  of  the  heavenly  bodies  to  that  of  ce- 
lelUal  demons,  and  from  cclcdial  demons  to  the  deifica- 
tion of  dead  men.  It  appears  likewife  that  they  mti- 
verfaDy  believe  their  hero-gods  and  demigods  to  retain 
the  pafiious,  appetites,  and  propenlitiea  or  men. 

That  the  Scandinavians  and  our  Saxon  nnceftora  had 
the  fame  notions  of  the  gods  with  the  other  pagans 
ido.  vvhofe  opinions  we  have  dated,  is  evident  from  their 
calling  the  days  of  the  week  by  the  names  of  their  divi- 
nities, and  from  the  forms  of  the  Hatties  by  which  thofe 
* Pb.te  divinities  were  reprefented  *.  I.  The  idol  of  the  fnn, 
C.ClXI.  from  which  Sunday  is  derived,  among  the  Latins  diet 
Solti,  was  placed  in  a temple,  and  adored  and  facrificcd 
to  ; for  they  believed  that  the  fun  did  co-operate  with 
this  idol.  He  w'as  reprefented  like  a man  half  naked, 
with  his  face  like  the  fun,  holding  a burning  wheel 
with  both  hands  on  his  bread,  lignifying  his  courfe 
round  the  world  ; and  by  its  fiery  gleams,  the  light  and 
heat  with  winch  lie  warms  and.  nourifheth  all  things. — 

2.  The  idol  of  the  moon,  from  which  comcth  our  Mon- 
day, diet  Luna,  anciently  Moondoy,  appears  ftrangely 
lingular,  being  habited  in  a fhort  coat  like  a man.  Her 
holding  a moon  exprefles  what  fhc  is;  but  the  rcafon  of 
her  iliort  coat  and  long-eared  cap  is  lod  in  ohlivion.— • 

3.  Tvifco , the  mod  ancient  and  peculiar  god  of  the 
Germans,  reprefented  in  his  garment  of  a Ikin  according 
to  their  ancient  manner  of  clothing,  was  next  to  the 
fun  and  moon,  the  idol  of  higbeft  rank  in  the  calendar 
of  northern  paganifin*  To  him  the  third  day  in  the 
week  was  dedicated ; and  hence  is  derived  the  name 

tfday,  anciently  Tu’tfday,  called  in  Latin  diet  Mortis , 
though  it  mud  be  confdfird  that  Mars  does  not  fo  much 
rrfcmblc  this  divinity  as  he  docs  Odin  or  Woden. 

4.  Woden  was  a valiant  prince  among  the  Saxons. 
His  image  was  prayed  to  for  victory  over  their  enemies ; 
which,  if  they  obtained,  thejr  ufually  facrificcd  the 
prifoners  taken  in  battle  to  him.  Our  Wednefday  is 
derived  from  him,  anciently  IVodnefday.  The  northern 
hi  dories  make  him  the  father  of  Thor,  and  Friga  to  be 
his  wife. 

5.  Thor  was  placed  in  a large  hall,  fitting  on  a bed 
canopied  over,  with  a crown  of  gold  on  his  head,  and 
1 2 flars  over  it,  holding  a feeptre  in  the  right  hand. 
To  him  was  attributed  tlte  power  over  both  heaven  and 
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earth  ; and  that  as  he  was  pleafed  or  dlfpleafcd  he 
fend  thunder** tempi ds,  plagues,  &c.  or  fair,  fcafoftable  ^T 
wpather,  and  caufe  fertility.  From  him  our  T/mrfl 
derives  its  same,  anciently  Thirfday ; amon^  the  Ro- 
mans dies  'jovu,  as  this  idol  may  be  fubftiiuted  for 
Jupiter. 

6.  Friga  reprefented  both  fcxca,  holding  a drawn 
fword  in  the  right  hand  and  a bow  in  the  left ; denoting 
that  women  as  well  as  men  fhould  fight  in  time  of  need. 

She  was  generally  taken  for  a goddefs  j and  was  repu. 
ted  the  giver  of  peace  and  plenty,  and  caufer  of  line 
and  amity.  Her  day  of  worfhip  we:-  called  by  the 
Saxons  Frige  drag,  now  Friday,  dies  I'mtris  ; but  the 
habit  and  weapons  of  this  figure  have  a re femb lance  of 
Diana  rather  than  Venus. 

7.  Sealer,  or  Crude , flood  on  the  prickly  back  of  a 
perch.  He  was  thiu-vjfagcd  and  long-haired,  with  a 
long  beard,  bare-headed  and  bare-finned,  carrying  a pail 
of  water  in  his  right  hand  wherein  are  fruit  and  flowers, 
and  holding  up  a wheel  in  his  left,  and  his  coat  tied 
with  a long  girdle.  His  Handing  on  the  fharp  fins  uf 
this  fifh  fignified  to  the  Saxons,  that  by  worfhippitig 
him  they  fhould  pafs  through  all  dangers  unhurt ; by 
his  girdle  flying  both  way  s was  Ihown  the  Saxons  free- 
dom ; and  by  the  pail  with  fruit  and  flowers,  was  de- 
noted that  he  would  nourilh  the  earth.  From  him,  or 
from  the  Roman  deity  Saturn,  comes  Saturday. 

Such  were  the  principal  gods  of  the  northern  nations : 
but  thefe  people  had  at  the  fame  time  inferior  deities, 
who  were  fuppofed  to  have  been  traullated  into  heaven 
for  their  heroic  deeds,  and  whole  greatdl  happineCi 
confided  in  drinking  ale  out  of  the  (hulls  of  their  ene- 
mies in  the  hall  of  Widen.  Rut  the  limits  p^eferibed 
to  the  picfcnt  article  do  not  permit  us  to  purfuc  this 
fubjeci ; nor  is  it  nccefTary  that  we  fhould  purfuc  it 
The  attentive  reader  of  the  article  Mytholocy,  of 
tlic  hiflorics  given  in  this  work  of  the  various  divinities 
of  pagan  1 fm,  and  of  the  different  nations  by  whom  thofe 
divinities  were  worshipped,  will  perceive  that  the  pm- 
grefs  of  poiythcifhi  and  idolatry  has  been  uniform  over 
the  whole  earth. 

There  is,  however,  one  fpccics  of  idolatry  more 
wonderful  than  any  thing  that  lias  yet  been  mentioned, 
of  which  our  readers  will  certainly  expect  fome  account. 

It  is  the  worfhip  of  brutes,  reptiles , and  vegetable  t,  among 
the  Egyptians.  To  the  Greeks  and  Romans,  as 
as  to  us,  that  fuper  flit  ion  appeared  fo  moiiftruus,  thatua,." 
to  enumerate  every  hypothefis,  ancient  and  modern,  by 
which  philofophets  have  endeavoured  to  account  for  it, 
would  fwcll  this  article  beyond  all  proportion.  Brutc- 
wurfhip  prevailed  at  fo  early  a period  in  Egypt,  that 
the  philofophers  of  antiquity,  whofc  writings  have  de- 
feended  to  us,  had  little  or  no  advantage  over  the  wo* 
derns  in  purfuing  their  rcfearches  into  its  origin  ; and 
among  the  modern  hypothefes,  thofe  of  MJhtim  and 
Wariurfyit  appear  to  us  by  much  the  mod  probable  of 
any  that  we  have  feen  ( u).  The  former  of  thefe  learned 
writers  attributes  it  wholly  to  the  policy  of  the  prince 

arid 


(b)  There  is,  however,  another  hypothefis  worthy  of  fome  attention,  if  it  were  only  for  the  learning  and 
ingenuity  of  its  author.  The  celebrated  Cudworth  infers,  from  the  writings  of  Philo  and  other  Platonifb  of 
the  Alexandrian  fchool,  that  the  ancient  Egyptians  held  the  Platonic  doctrine  of  ideas  exilling  from  eternity, 
and  cnnftitutifig,  in  one  of  the  perfont  of  the  godhead,  the  intelligible  and  archetypal  world.  (See  1’latovish.) 
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tnd  the  mft  of  the  prlcft.  The  latter  contend*,  with 
much  carneftncfs  and  Ingenuity,  that  it  refultcd  from 
the  ufe  of  hieroglyphic  writing.  We  are  ftroagly  in. 
dined  to  believe  that  both  ihelc  caufee  contributed  to 
the  production  of  fo  portentous  an  efied  } and  that  the 
life  of  hieroglyphics  a*  facred  fymbols,  after  they  were 

laid  aiidc  in  civil  life,  completed  that  wonderful  fnper-  bdidea  the  animal*  facred  over  all  Egypt,  each  pro. 
ftirion  which  the  craft  of  the  prtcil  Suid  the  policy  of  vince  arid  each  city  had  its  particular  animal  to  which 
the  prince  had  undoubtedly  begun.  the  inhabitants  paid  their  devotions.  This  arofe  from 

We  learn  from  Herodotus*,  that  in  his  time  the  the  umrerfil  practice  among  idolaters  of  confronting 

number  of  ufeful  animals  in  Egypt  was  fo  fmajl  as  to  themfelve*  Lares  and  Penates  ; and  ar,  the  animals 

*9  hardly  to  be  fufficient  for  tillage  and  the  other  pur-  which  were  worilifpped  over  the  whole  kingdom  were 

whifapi*  P°fc*  of  civil  life  j whilft  frrpents  and  other  noxious  confidcred  facred  to  the  Dii  mojorvm  gentium,  fo  the 

W'  — : — L A-L  **  *****  JSI*  — lf  — — A u: — “ animals  wliofc  wo  rib  ip  was  confined  to  particular  cities 


pie,  appointed  for  each  fpecies  of  facred  nnim'iti  appro* 
priated  rites  and  ceremonies,  which  were  quickly  fol* 
lowed  with  building  ihrfncs  and  temples  to  them,  and 
approaching  them  with  oblations,  and  facrificrs,  and 
other  rites  of  divine  adoration. 

7*o  corroborate  this  hypothcfi%  lie  ohfrrves,  that. 


• Lit.  1. 
«.  65 


litical  View,  animals,  fuch  u the  crocodile,  wolf,  bear,  and  hippo- 
potamus, abounded  in  that  country.  Ftom  this  fad 
f CmJwrtl,  Mofheim  very  naturally  conclude*  f,  that  the  founders 
JmttUf£i  0f  fociety  and  government  in  Egypt  would  by  every 
art  endeavour  to  incrcafc  the  number  of  ufeful  animals 
* * as  the  number  of  inhabitants  inerrafrd  ; and  that  with 


this  view  they  would  make  it  criminal  to  kill  or  even  to  looked  upon  as  facred  to  the  fun.  Our  author,  how. 


hurt  flieep,  cows,  oxen,  or  goats,  &c.  whilft  they  would 
wage  perpetual  war  upon  the  noxious  animals  and  hearts 
of  prey.  Such  animals  as  were  aflifting  to  them  in  the 
carrying  on  of  this  warfare  would  be  juftly  coufidercd 
as  in  a high  degree  ufeful  to  fociety.  Hence  the  moft 
grievous  punishments  were  decreed  againft  the  killing, 
or  fo  much  as  the  wounding,  of  the  ichneumon  and  ibis  ; 
becaufc  the  former  was  looked  upon  as  the  inftinc- 
tive  enemy  of  the  crocodile,  and  the  latter  of  every  fpe- 
• See  Teb-  cies  of  ferpents  *.  The  learned  writer,  however,  ob- 
mnmem  and  ferves,  that  in  Egypt  as  in  other  countries,  people 
would  be  tempted  to  facrifice  the  good  of  the  public  to 
the  gratification  of  their  own  appetites,  and  fometimes 
even  to  the  indulgence  of  a momentary  caprice.  Hence 


he  thinks  it  wa*  found  ncceflary  to  iircngthcn  the  au-  heft  ages, 
thority  of  the  laws  crafted  for  the  prefervation  of  ufr-  From  whatever  fource  their  belief  was  derived,  Ty* 
ful  animals  by  the  fandion*  of  religion : and  he  fay*,  phon  was  certainly  worshipped  in  Egypt,  not  with  a 
that  with  this  view  the  priefts  declared  that  certain  view  of  obtaining  from  him  any  good,  for  there  was 
animals  were  under  the  immediate  protection  of  certain  nothing  good  in  his  nature,  but  in  hopes  of  keeping 
gods  ; that  fome  of  thofe  animal*  had  a divine  virtue  him  quiet,  and  averting  much  evil.  Ascertain  animats 
refiding  in  them  ; and  that  they  could  not  be  killed  had  long  been  facred  to  all  the  benevolent  deities,  it 
without  the  moft  faerilegious  wickcdnef9,  incurring  the  was  natural  for  a people  fo  befotted  with  fupcrftition  as 
higheft  indignation  of  die  gods.  When  once  the  ido-  the  Egyptians  to  confrerate  emblems  of  the  fame  kind 
latrou*  Egyptians  were  pexfuaded  that  certain  animals  to  their  god  Tvphon.  Hence  arofe  the  worihip  of 
were  facred  to  the  immortal  gods,  and  had  a divine  vir-  ferpents,  crocodiles,  bears,  and  other  noxious  animals  and 
tue  refiding  in  them,  they  could  not  avoid ' viewing  bead*  of  prey.  It  may  indeed  feem  at  firft  fight  very 
thofe  animals  with  fomc  degree  of  veneration  j and  the  inconfiftent  to  deify  fuch  animals,  after  they  had  been 
priefta,  taking  advantage  of  the  fupcrftition  of  the  peo-  in  the  practice  for  ages  of  worihippiug  others  for  being 
Vot. XV.  Parti.  Xx  the* 
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or  provinces  were  farm!  to  the  Lares  of  thofe  citiei 
and  provinces.  Hence  there  wm  in  Upper  Egypt  a 
city  called  Lycopohs , becaufc  its  inhabitants  worthipped 
the  wolf,  whilft  the  inhabitants  of  'Pitches  nr  H emboli 9 
paid  their  devotions  to  the  eagle,  which  was  probably 


ever,  holds  it  as  a fad  which  will  admit  of  no  difpute. 
that  there  w«S  not  one  noxious  animal  or  be  aft  of  prey 
worshipped  by  the  Egyptians  till  after  the  conqurft 
of  their  country  by  the  Perfiaus.  That  the  carlitft 
god#  of  Egypt  were  all  benevolent  beings,  be  appeals 
to  the  teftimony  of  Diodorus  Staulus;  but  lie  quotes 
Herodotus  and  Plutarch,  as  agreeing  that  the  latter 
Egyptians  worihipped  an  evil  principle  under  the  name 
of  Typhon.  Tin’s  Typhen  was  the  inveterate  enemy  of 
Ofiris9  juft  as  / ihrarran  was  of  (Jrmu-ui ; and  therefore 
he  thinks  it  in  the  higheft  degree  probable  that  the 
Egyptians  derived  their  belief  of  two  frlf-cxiftent  prin- 
ciples, a good  and  an  evil,  from  their  Perlian  conque- 
rors, among  whom  that  opinion  prevailed  from  the  ear- 


Philo,  he  obferves,  did  not  liimfelf  confidcr  thofe  ideas  as  fo  many  diftind  fubjlances  and  animals,  much  lefs  as 
gods  t but  he  mentions  other*  who  deified  the  whole  of  this  intelligible  lyftcm  as  well  as  its  feveral  parts.  Hence, 
when  they  paid  their  devotions  to  the  fenfiblc  fun,  they  pretended  to  worihip  only  the  divine  idea  or  archetype  of 
that  luminary : and  hence,  thinks  our  learned  author,  the  ancient  Egyptians,  by  falling  down  to  bulls,  and 
cows,  and  crocodiles,  meant  at  firft  to  worihip  only  the  divine  and  eternal  ideas  of  thofe  animal*.  He  allows, 
indeed,  that  as  few  could  entertain  any  thoughts  at  all  of  thofe  eternal  ideas,  there  were  fcarcely  any  w ho  could 

Ecrfuadc  themfrlves  that  the  intelligible  f\fiem  had  fo  much  reality  in  it  a*  the  ftnfble  things  of  nature  ; and  hence 
c thinks  the  devotion  which  was  originally  paid  to  the  divine  ideas  had  afterwards  no  higher  objed  than  the 
brute*  and  vegetables  of  which  thofe  idea*  were  the  eternal  patterns. 

Thi*  hypothefis  is  ingenious,  but  not  fatisfadory.  There  is  no  evidence  that  the  myfterious  dodrinc  of 
Plato  concerning  ideas  had  anywhere  been  thought  of  for  ages  after  brute-woifliip  was  eftabiiftied  in  Egypt.  Of 
the  ftatc  of  Egyptian  theology'  at  that  early  period,  Philo,  and  the  other  philofophcrs  of  the  Alexandrian 
fchool,  had  no  better  mean*  of  forming  a judgment  than  we  have  ; and  tlury  laboured  under  many  Grecian  pre- 
judices, which  muft  have  prevented  them  from  judging  with  our  impartiality. 
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their  deftrovro ; hilt  it  is  to  be  remembered,  that  long 
before  the  deification  of  crocodile*,  &c.  the  real  origin 
of  brute  worlhip  totally  forgotten  by  the  people,  if 
they  were  ever  acquainted  with  it.  The  crafty  pried 
who  will  ltd  to  introduce  a gainful  iuperllitiun,  mult  at 
firft  employ  feme  plaufihlc  rcafon  to  delude  the  multi- 
tude ; but  after  the  fupcrltition  has  been  iong  and 
firmly  efiabliftted,  it  is  okviouily  Ids  buiintfs  to  keep 
it*  origin  out  of  fight.  . . 

Such  is  Molhcim’*  account  of  the  origin  and  prv>- 
grtfs  of  that  fpccies  of  idolatry  which  was  jK-culiar  to 
Egypt ; and  with  refpeft  to  the  rift  of  brute  worfhip, 
it  appears  perfectly  faiisfaCtory.  But  the  Egyptians 
worfhipped  fcvcral  fpccies  of  vegetables ; and  it  furcly 
could  be  no  part  of  the  policy  of  wife  legifliton  to  pre- 
ferve  them  from  deft  motion,  as  vegetables  are  ufcfui  only 
as  they  contribute  to  animal  fubuftence.  Wc  are  there- 
fore obliged  to  call  in  the  aid  of  Warburton’s  hypo- 
thetic to  account  for  this  branch  of  Egyptian  fupertli- 
tion. 

That  learned  and  ingenious  author  having  proved  *, 
with  great  charnels  and  ftrength  of  argument,  that  hie- 
roglyphic  writing  was  prior  to  the  invention  of  alpha- 
betic characters ; and  having  traced  that  kind  of  wri- 
ting from  fuch  rude  pictures,  as  thofe  which  were  in  ufe 
among  the  Mexicans,  through  all  the  different  f peeks 
of  what  he  calls  euriologic,  tropical,  and  fymbolie  hiero- 
glyph ic  • ( fee  Hieroglyphics) — (hows,  by  many  quota- 
tions from  ancient  authors,  that  the  Egyptian  priefts 
wrapt  up  their  theology  in  the  fymbolie  hieroglyphics, 
after  alphabetic  characters  had  baiiilhed  from  the  tranf- 
aftions  of  civil  life  a mode  of  communicating  informa- 
tion ncccflarily  fo  obfetire.  Tbcfe  fymbols  were  the  fi- 
gures of  animals  and  vegetable?!,  denoting,  from  fume 
imaginary  analogy,  certain  attributes  nf  their  divinities; 
and  when  the  vulgar,  forgetting  this  analogy,  ccatid  to 
underlland  them  as  a fpccics  of  writing,  and  were  yet 
taught  to  confidcr  them  as  tiered,  they  could  not  well 
view  them  in  any  other  light  than  as  emblem*  of  the 
divinities  whom  they  adored.  But  if  rude  fculptuncs 
upon  ftonc  could  be  emblematical  of  the  divinities,  it 
was  furcly  not  unnatural  to  infer,  that  the  living  animals 
and  vegetables  which  thofe  fculptures  reprefentvd  mult 
be  emblems  of  the  fame  divinities  more  llriking  and 
more  tiered.  Hence  the  learned  author  thinks  arofc 
that  wonderful  fuperftttion  peculiar  to  the  Egyptians, 
which  made  them  worfhip  not  only  animals  and  vege- 
tables, but  alti  a tkoufaml  chimeras  of  their  own  crear 
lion  ; fuch  as  figures  with  human  bodies  and  the  heads 
or  feet  of  brute?,  or  with  brutal  bodies  and  the  heads 
and  feet  of  men. 

Tbcfe  two  hypothetic  combined  together  appear  to 
Us  to  account  fufilciently  for  the  idolatry  of  Egypt, 
roonllrous  as  it  was.  We  are  perfuaded,  that  with  re- 
fpeft  to  t!ie  origin  of  brute-worfhip,  Mofhcim  is  in  the 
right  ( c) ; and  it  was  a very  cafy  Hep  for  people  in  fo 


good  training  to  proceed  upon  the  crutches  of  hicrogly-  H-tf*. 
phics  to  the  worfhip  of  plants  and  thofe  chimeras, 
which,  as  they  never  bad  a real  exiilcncc  in  nature,  ' 
could  not  liave  been  thought  of  as  emblems  of  the  di- 
vinity, had  they  not  been  ufed  in  that  fymbolie  writing 
which  Warburton  fo  ably  and  ingenioufty  explains. 

To  this  account  of  the  oiigin  of  brute-worfhip  we 
are  fully  aware  that  objections  will  occur.  From  a 
learned  friend,  who  perutid  the  article  in  manufeript, 
we  have  been  favoured  with  one  which,  as  it  is  cxcccd- 
ingly  plnufiblc,  we  fhall  endeavour  to  obviate.  “ Brute- 
worihip  was  uot  peculiar  to  Egypt.  The  Hindoos,  it 
is  well  known,  have  a religious  veneration  for  the  cow 
and  the  alligator ; but  there  is  no  evidence  that  in  In- 
dia the  number  of  ufcfui  animals  was  ever  fo  (mull  as  to 
make  the  interference  of  the  piince  and  the  prieft  nc- 
ccffary  for  their  prefervation  ; neither  docs  it  appear 
that  the  Hindoos  adopted  from  any  other  people  the 
worfhip  of  a felf-exiflcnt  principle  of  evil.”  Such  is  the 
objection.  To  which  wc  reply,  jt 

That  there  is  every  rcafon  to  believe  that  brute- famed 
worfhip  was  introduced  into  India  by  a colony  of  E-”°”^ 
gyptians  at  a very  remote  period.  That  between  thefe  okt* * 
two  nations  there  was  an  early  intercourfe,  is  uuivcrfal- 
ly  allowed : and  though  the  learned  prefident  of  the  A- 
fiatic  Society  has  laboured  to  prove,  that  the  Egyptians 
derived  all  that  witilom  for  which  they  were  famed,  as 
well  as  the  rudiments  of  tlieir  religious  fyftem,  from  the 
natives  of  Hindoflan,  he  docs  not  appear  to  us  to  have 
laboured  with  fucccti.  To  examine  his  arguments  at 
length  would  fwell  this  article  beyond  its  due  propor- 
tion ; and  wc  have  noticed  fomc  of  them  dfcwliere  (tie 
Philology,  n" 33  and  39.)  At  prefent  we  fhall  only 
obtirve,  that  Setiltris  undoubtedly  made  an  inroad  into 
India,  and  conquered  part  of  the  country,  uhilll  we 
nowhere  read  of  the  Hindoos  having  at  any  time  con- 
quered the  kingdom  of  Egypt.  Now,  though  the  vic- 
tors have  time  times  adopted  the  religion  of  the  van- 
quished, the  contrary'  has  happened  fo  much  more  fre- 
quently, and  is  in  ittilf  a procefs  fo  much  more  natu- 
ral, that  this  tingle  circumitancc  affords  a flrong  pre- 
emption that  the  Egy’ptian  monarch  would  rather  im- 
puti  his  gods  upon  the  Hindoo*  than  adopt  theirs  and  * 
carry  them  with  him  to  Egypt.  Brutc-worlhfp  might 
likewife  be  introduced  into  Hindollan  by  thofe  vail  co- 
lonies of  Egyptians  who  took  refuge  in  that  country 
from  the  tyranny  and  oppreffion  of  the  fhrphcrd  kings. 

That  fuch  colonies  did  fettle  on  time  occation  or  other 
in  India,  Icons  undeniable  from  monuments  ilill  remain- 
ing in  that  country  of  forms  which  could  hardly  liave 
occurred  to  a native  of  A tin,  though  they  are  very  na- 
tural as  the  workman fhip  of  Africans.  But  we  need 
not  rcafon  in  tliis  manner.  Wc  have  feen  a manufeript 
letter  from  Mr  Burt,  a learned  furgeon  in  BengM,  and 
a member  of  the  Afiatic  Society,  wliich  puts  it  beyond  a 
doubt  that  great  numbers  of  Egyptians  had  at  a very 

early 


(c)  To  prove  that  it  was  merely  to  preferve  and  increafe  the  breed  of  ufcfui  animals  in  Egypt,  that  tlie 
prince  and  the  pried  frjl  taught  the  people  to  confidcr  fuch  animals  as  tiered,  be  argues  thus:  **  li.ee  ita 
dft,  non  ex  eo  tantum  liquet,  quod  paulo  ante  obfervavi,  nullas  bcllias  uiiiverfo  jEgyptiorum  populo  ticra* 
fiiifFe,  prater  eas,  qusr  manifeflam  regioni  utiliratem  comparant ; fed  inde  quoque  apparet,  quod  tinge  major 
setio  babita  fuit  fcracllamm  inter  animalia,  qu,*un  inarium.  Bovcs  dits  imraobre  hcehat,  vaccas  nullo  mo  Jo. 
Canes  tie  ruin x coatumutibautur,  non  item  marcs.”  Lege  Htxooor.  hi/Ior.  lib.  ii.  cap.  41,  & cap.  67. 
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T?»c«(fO«T*  early  period  not  only  fettled  in  Hindoftan,  but  alfo 
brought  with  them  writing*  relating  to  the  hillory  of 
their  country.  As  the  Ihepherd-king*  were  enemies  to 
the  arts  and  to  literature,  it  is  probable  that  this  fettle- 
men  t took  place  on  llicir  conquclt  of  Egypt.  Mr 
Butt’s  words  are : 44  Mr  WilforJ,  lieutenant  of  cugi- 
neers,  has  extracted  moil  wonderful  dtfeoveriet  from  the 
fihanferit  records  ; fuch  as  the  origin  and  hillory  of  the 
Egyptian  pyramids,  ami  even  the  account  of  the  ex- 
pencc  in  their  budding.”  Upon  our  hypothecs  there 
is  nothing  incredible  jn  this  account  ; upon  the  hypo- 
thefis  of  Sir  William  Jones,  it  is  not  eafy  to  lie  con- 
ceived how  the  hillory  of  Egyptian  pyramids  could  have 
found  a place  in  the  ShanfcrU  records. 

We  may  admit  that  the  Hindoos  have  never  adopted 
from  the  Perfiana  or  Egyptians  the  worfliip  of  an  inde- 
pendent principle  of  oil,  and  yet  difpofc  of  the  other 
part  of  the  objection  with  very  little  difficulty.  It  will 
l>e  feen  by  and  hvr,  that  the  bramins  believe  a kind  of 
triad  of  hypoflafcs  in  the  divine  nature,  of  which  one  is 
viewed  ex  the  ifrjfrcjeri  and  known  by  feveral  names, 
fuch  as  Sivj  and  //tv am.  When  brute -wort  hip  was  in- 
troduced into  Hindoflan,  it  was  not  unnatural  to  con- 
sider the  alligator  as  emblematical  of  Ifwara;  and  hence 
in  all  pnihalnliiv  it  is  that  the  Hindoos  believe  that  a 
man  cannot  depart  more  happily  from  this  world  than 
hr  falling  into  the  Ganges,  and  being  devoured  by  one 
of  thole  lac  red  animals.  Upon  the  whole,  the  brute- 
worth  ip  of  the  Hindoos,  inllcad  of  militating  againfl 
•ur  account  of  that  monftrous  fupcrftition  as  it  prevail- 
ed in  Egypt,  feeira  to  lend  no  fmall  fupport  to  that  ac- 
count, as  there  was  unquestionably  an  early  tntcrcourfc 
between  the  two  nations,  and  as  colonies  of  Egyptians 
fettled  in  India.  To  him  who  is  not  fatixfied  with  our 
reafoning  on  this  fubjcfl,  we  beg  leave  to  recommend 
an  attentive  perufal  ©f  Maurice’s  Indian  Antiquities, 
where  he  will  find  many  facts  brought  together,  which 
tend  to  prove  that  Egypt  has  a juft  claim  to  a higher 
antiquity  than  Indin. 

Having  thus  traced  the  rife  and  progrefs  of  jtofy- 
theifm  and  idolatry  as  they  prevailed  in  the  moil  cele- 
brated nations  of  antiquity,  wc  now  proceed  to  inquire 
into  the  real  opinions  of  thofe  tuitions  concerning  the 
nature  of  the  gods  whom  they  adored.  And  here  it  is 
evident  from  the  writings  of  Homer,  Hcfiod,  and  the 
other  poets,  who  were  die  principal  theologians  among 
the  Greeks  and  Roman*,  that  though  heaven,  cart!:, 
bell,  and  all  the  elements,  were  filled  with  divinities, 
there  was  vet  one  who,  whether  called  Jave%  Ofirit , Or- 
mw%t/,  or  by  any  other  title,  was  coniidertd  as  fupreme 
over  all  the  reft.  “ Whence  each  of  the  gods  was  ge- 
nerated (fays  Herodotus*),  or  whether  they  have  all 
cxittcd  from  eternity,  and  what  are  their  form «,  is  a 
thing  that  was  not  known  till  very  lately  ; for  Hcfiod 
und  Homer  were,  a*  I fuppofc,  not  above  four  hundred 
years  my  feniors  ; and  thefe  were  they  who  introduced 
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the  tluogony  among  the  Greeks,  Jmm!  gave  the  gods*rhrt'guny. 
their  feveral  names.”  Now  Hcfiod  f,  towards  the 
ginning  of  hi*  thcogory,  cxprefsly  invokes  his  mufe  to 
celebrate  in  fuitable  numbers  the  generation  of  the  im-  *'’* 
mortal  gods  who  had  fprung  from  the  earth,  the  d^rk  33 
night,  the  ftany  heavens,  and  the  fait  fea.  He  c.dls  up-  from 
on  her  likewife  to  fay,  44  in  what  manner  the  gods,  the^^VA® 
earth,  the  riven,  ocean,  liars,  and  firmament,  were  ge-nitic«  w?r« 
nerated,  and  what  divine  intelligences  had  fprung  from  generated  ^ 
them  of  benevolent  difpofitions  towards  mankind.” 

From  this  invocation,  it  is  evident  that  the  poet  did 
not  coniidcr  the  gods  of  Greece  as  fclf-cxiilcnt  beings : 
licit  her  could  he  look  upon  them  as  creatures  ; for  of 
creation  the  ancient  Greeks  had  no  conception  (fee 
MtT  a physics,  0*264.);  but  be  confidcred  them  as 
emanations  coeval  with  the  earth  and  heavens,  from 
fomc  fuperior  principle*  ; and  by  the  divine  intelligen- 
ces fprung  from  them,  there  cannot  be  a doubt  but  that 
he  underlined  benevolent  d-rmons.  The  firfl  principle* 
of  all  things,  according  to  the  fame  Hcfiod,  were  Chao;, 
and  Tartar at,  and  of  which  only  the  lafl  being 

active,  muil  undoubtedly  have  been  conceived  by  this 
father  of  Grecian  polytheihn  to  be  the  greatefl  and  on- 
ly fclf-cxiftirg  god.  Thia  wc  fay  mull  undoubtedly 
have  been  Hcfiod't  belief,  unlcfs  by  Tartartu  we  here 
undo  Hand  a felf-exiflent  principle  of  evil ; mid  in  that 
cafe  his  creed  will  Ik  the  fame  with  that  of  the  ancient 
Perfions,  who,  as  we  have  feen,  believed  in  the  felf-cx- 
iilencc  as  well  of  Ahrntn.w  as  of  Ormtrttf. 

Hcfiod  is  fuppofed  to  have  taken  his  theology  from 
Orpheus;  2nd  it  is  evident  that  his  doctrine  concerning 
the  generation  of  the  gods  is  the  fame  with  that  taught 
in  certain  vertex*  nfually  attributed  to  Orpheus,  in  • Argre.>.\ 
which  Love  and  Chao*  arc  thus  brought  together.  l‘*£-  t;.c4, 
44  We  will  firft  fing  (fays  the  poet)  aplcafant  and  dc*^:c<^‘ 
lightful  fong  concerning  the  ancient  Chaos,  how  the 
heavens  earth,  and  Teas,  were  formed  out  of  it ; as  alfo 
concerning  that  all-wife  //w,  the  oldefl  and  fclf-pcr- 
feft  principle,  which  actively  produced  all  thefe  things, 
feparating  one  from  another.”  In  the  original  paflkge. 

Love  i 4 laid  not  only  to  he  wtvffhe  of  mu,  h tv  [Jem  or 
jAgaritj,  and  therefore  a real  intelligent  fnbltance ; but 
alfo  to  Be  wgieC^TiLTiK  and  the  oldffl  and  ftly-ptr- 

feit,  and  therefore  a being  of  fuperio;*  order  to  the 
other  divinities  who  were  generated  together  with  the 
elements  over  which  they  were  conceived  to  prefidc. 

With  the  theology  of  Horucr  our  readers  of  all  dc- 
feriptions  are  fo  well  acquainted,  that  we  need  not  fvveP 
the  article  with  quotations  to  prove  that  the  father  of 
epic  poetry  held  'Jove  to  Ik  the  father  of  gods  and  maxi 
But  the  d offline  of  the  poets  was  the  creed  of  the  vul- 
gar Greeks  and  Romans ; and  therefore  wc  may  con- 
clude, that  thofe  nations,  though  they  worthipped  gods 
and  lords  innumerable,  admitted  but  one,  or  at  the 
moll  two(o),  fclf-cxiftcnt  principles;  the  one  good  and 
the  other  evil.  It  docs  not  indeed  appear,  that  in  the 
2 fyftcm 


(n)  Plutarch  is  commonly  fuppofed,  and  we  think  juftly  fuppofed,  to  have  been  a believer  in  two  fclf- 
exiilent  principles,  a good  and  an  evil.  His  own  opinion,  whatever  it  was,  he  declares  (tie  Ifuit  et  (jfin,U ) 
to  have  been  moll  ancient  and  univerfal,  and  derived  from  theologers  and  lawgivers  bv  poets  and  pbilofo- 
phers.  44  Though  the  firft  author  of  it  he  unknown,  yet  (fays  lie)  it  hath  been  fo  firmly  believed  every- 
where,  that  traces  of  it  are  to  be  found  in  the  facrifTces  and  myfteries  both  of  tlic  baibartans  and  the  Creels . 
There  is  a confufed  mixture  of  good  a ad  evil  in  every  thing,  and  nothing  is  pn^Juccd  by  nature  /are*  Whcrc- 
2 fore 
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Theojpooy . fyftem  of  vulgar  pagan  I fm  the  fubordinate  god*  were 
accountable  to  their  chief  for  any  part  of  their  con* 
Though  dudt,  except  when  they  tranfgrefful  the  limits  of  the 
each  wii  province*  affigned  them.  Venus  might  conduct  the 
by  the  vul-  amours  of  heaven  and  earth  in  whatever  manner  fhe 
gar  conG.  , Minerva  might  communicate  or  with-hold 

ur account.  w,tdorn  from  any  individual  with  or  without  rcafon  j 
able  m hi*  and  we  find,  that  in  Homer's  battles  the  gods  were 
mru  pro.  permitted  to  feparate  into  parties,  and  to  fupport  the 
,rinc<-  Greeks  or  Trojans  according  as  they  favoured  the  one 
«r  the  other  nation.  Jove  indeed  fometimes  called 
them  to  order ; but  his  interference  was  thought  par- 
tial, and  an  inftartcc  of  tyrannical  force  rather  than  of 
juft  authority.  The  vulgar  Greeks,  therefore,  although 
they  admitttd  but  one,  or  at  moil  two,  felf-exiftent 
principle*,  did  not  confider  the  inferior  divinities  as  me- 
diators between  them  and  the  fupreme,  but  as  gods  to 
whom  their  worfhip  was  on  certain  occalions  to  be  ul- 
ii  timately  directed, 

crec^  °f  l^c  phflofopher*  feems  to  have  been 
fupher*  *ad  different-  Such  of  them  as  were  theifts,  and  believed 
in  the  admtnillration  of  Providence,  admitted  of  but  one 
God,  to  whom  worihip  was  ultimately  due  ; and  they 
adored  the  fubordinate  divinities  as  his  children  and  mi- 
nifters,  by  whom  the  courfc  of  Providence  was  carried 
on.  With  rcfpcdl  to  the  origin  of  thofe  divinities, 
* Plato  is  very  explicit ; where  he  tells  us*,  that  “ when 

all  the  gods,  both  thofe  who  move  vifibly  round  the 
heavens,  and  thofe  who  appear  to  us  as  often  as  they 
pleafe,  were  generated,  that  God,  who  made  the  whole 
univerfe,  fpokc  to  them  after  this  manner;  Yc  gods  of 
gods,  of  whom  I myfelf  am  father,  attend.**  Cicero 
teaches  the  very  fame  do&rinc  with  Plato  concerning 
j 7*1.  tiiegods-f;  and  Maximus  Tyrius,  who  feems  to  have 

e ^ vmdcrftood  the  genius  of  polythcil'm  as  thoroughly  as 

J vtt  De‘  any  naan,  gives  us  the  following  clear  account  of  that 
fyilem  as  received  by  the  philofophcr*.  - 
4 biftrt.  i “I  will  now  more  plainly  declare  my  fcnfc|  by  this 
fimih'tudc  : Imagine  a great  and  powerful  kingdom  or 
principality,  in  which  all  agree  freely  and  with  one 
con fe nt  to  direct  their  actions  according  to  the  will  and 
command  of  one  fupreme  king,  the  oldeft  and  the  beft  ; 
and  then  fuppofe  the  bounds  and  limits  of  this  empire 
Got  to  be  the  river  Hal)**  nor  the  Hclldpont,  nor  the 
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Mcotian  lake,  nor  the  (horci  of  the  ocean  } but  bents  ThMjwf, 
above,  and  the  earth  beneath.  Here  then  let  that  great 
king  lit  immoveable,  preferibing  to  all  his  fubjefts  law*, 
in  the  obfcrvancc  of  which  conliil  their  fafety  and  hap. 
pinefs ; the  partakers  of  his  empire  being  many,  both 
vifiblc  and  invifiblc  gods  ; fome  of  which  that  are  near- 
eft,  and  immediately  attending  on  him,  arc  in  the  high- 
eft  regal  dignity,  feafttng  as  it  were  at  the  fame  table  j 
others  again  arc  their  minillcrs  and  attendants ; and  a 
third  fort  are  inferior  to  them  both  : and  thus  you  fee 
how  the  order  and  chain  of  this  government  defeend* 
down  by  fteps  and  degrees  from  the  fupreme  God  to 
the  earth  and  men.**  In  this  paffage  we  have  a plain 
acknowledgment  of  one  fupreme  God,  the  fovertign  of 
the  univerfe,  and  of  three  inferior  orders  of  gods,  who 
were  his  ir.inifters  in  the  government  of  the  worid; 
and  it  is  worthy  of  obfervation,  that  the  fame  writer 
calls  thefe  intelligences  •*««'?  4|9W  wm*J*s  «*i  f«V)vc , gods,  the 
font  ami  friends  of  God.  He  likewife  affirms,  that  all 
ranks  of  men,  and  all  nations  on  earth,  whether  barba- 
rous or  civilized,  held  tire  fame  opinions  refpefting  one 
fupreme  Niunen  and  the  generation  of  the  other  god*. 

“ If  there  were  a meeting  (fays  he*)  called  of  all* 
thefe  fcveral  profeffions,  a painter,  a flatuary,  a poet, 
and  a philofophcr,  and  all  of  them  were  required  to  de- 
clare their  fenfe  concerning  the  God;  do  you  think  that 
the  painter  would  fay  one  thing,  the  ftituaty  another, 
the  poet  a third,  and  the  philofophcr  a fourth : No ; 
nor  the  Scythian  neither,  nor  the  Greek,  nor  the  Hy- 
perborean. In  other  things  w'e  find  men  fpcaking  very 
difcordantly,  all  men  as  it  were  differing  from  all.  But 
amidft  this  war,  contention,  and  difeord,  you  may  bad 
everywhere,  throughout  the  whole  world,  one  uniform 
law  and  opinion,  that  there  is  one  God,  the  kino 
and  father  of  all,  and  many  gods,  the  sons  op 
God,  who  reign  with  God.  Thefe  things  both  the 
Greek  and  barbarian  affirm,  both  the  inhabitants  of  the 
continent  and  of  the  fea-coaft,  both  the  wife  and  the 
unwife.*’  yf 

This  account  of  philosophical  polytheifm  receive*  no  ImiboBi* 
fmall  fupport  from  the  Atiatlc  Refearcht*  of  Sir  Wd-'"8*’ 
liam  Jones.  “ It  rouft  always  be  remembered  (fay* 
that  accomplifhcd  fcholar),  that  the  learned  Indians,  u 
they  are  inilruCtcd  by  their  own  books,  acknowledge 
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fore  it  is  not  one  onldRdifpenfer  of  things,  who,  as  it  were,  out  of  fevcral  veffcl*  dtftributeth  thefe  federal 
liquors  of  good  and  evil*  mingling  them  together,  and  daftiing  them  as  he  pleafes ; but  there  arc  two  diftinft 
and  contrary  powers  or  principles  in  the  world,  one  of  them  always  leading,  as  it  were,  to  tlie  right  hand, 
but  the  other  tugging  the  contrary  way.  For  if  nothing  can  be  made  without  a caufe,  and  that  which  » 
good  cannot  be  the  caufe  of  evil,  there  mutt  needs  be  a diftinct  principle  in  nature  for  the  production  of 
evil  as  well  as  good.** 

That  tliis  is  palpable  manicheifm  (fee  Manicheisxt)*  appears  to  us  fo  very  evident,  as  to  admit  of  no 
debate.  It  appeared  in  the  fame  light  tb  the  learned  Cud  worth  ; but  that  author  labours  to  prove  that  Plu- 
tarch miftook  tlie  fenfe  of  Pythagoras,  Empedocles,  Heraclitus  Anaxagoras,  and  Plato,  when  he  attributed 
to  them  the  fame  opinion*  which  were  held  by  himfclf.  Mofheim,  on  the  other  hand,  has  put  it  beyond 
u doubt,  that,  whatever  was  Plutarch**  belief  refpe&ing  tlie  origin  of  evil  and  the  cxiftence  of  two  indepen-! 
dent  principles,  it  was  taken  implicitly  from  the  writings  of  Plato.  But  the  pious  chancellor  of  Gottingen,  actu- 
ated by  tlie  fame  motives  with  Cudworth,  wifttes  to  pcjfuade  bis  readvrs,  that  by  Plato  and  Plutarch  nothing 
a&ve  was  underilood  by  their  evil  principle  but  only  that  tendentj  to  lonfufton,  which  was  then  deemed  infepar* 
able  from  matter.  But  that  fomething  more  era*  meant  feems  undeniable ; for  immediately  after  the  words 
which  we  have  quoted,  Plutarch  proceeds  to  affirm  that  tlie  wifeft  men  declare  «-.»*,  too  that 

there  are  two  gods,  as  it  were  of  contrary  trades  or  crafts,  of  which  one  is  the  author  of  all  good  and  the  Other  of 
all  evil  Sec  Mojbemu  cd.  Cudworth.  Syflem.  IntclUd . lib.  i.  cap.  4.  § 43. 
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TJj*o*«oy.  only  one  fupreme  Being,  whom  they  call  Braiimf.,  or 
v’u  thk  great  one,  in  the  neuter  gender.  They  believe 

CCCGXf  ^‘8  *®SIICC  t0  infinitely  removed  from  the  coropre- 
henfion  of  any  mind  but  hi*  own ; and  they  fuppofe 
him  to  mantfeit  his  power  by  the  operation  of  his  di- 
vine fpirit,  whom  they  name  Vishmou  the perrailer , and 
Ni'ra'yan  or  moving  on  the  *oj/rr/,  both  in  the  mafeu- 
line  gender  j whence  he  is  often  denominated  the  JirJl 
naif.  When  they  confidcr  the  divine  power  as  exerted  in 
treating  or  giving  exigence  to  that  which  exiiled  not  be- 
fore, they  call  the  deity  Brahma'  ; when  they  view 
him  in  the  light  of  Jefirojert  or  rather  t hanger  of  form)  t 
they  give  him  a thoufand  names,  of  which  Siva,  1s- 
w aha;  and  Mahadiva,  are  the  mod  common  ; and 
when  they  confider  him  as  the  preferver  of  created 
things,  they  give  him  the  name  of  Vishnou.  As  the 
foul  of  the  world,  or  the  pervading  mm//,  fo  finely  de- 
fetibed  by  Virgil,  we  fee  Jove  rcprcfcntcd  by  fcvcral 
Roman  jx>ets ; and  with  great  fublimity  by  Lucan  in 
the  well  known  fptech  of  Cato  concerning  the  Ammo, 
nian  oracle.  * Jupiter  is  wherever  we  look,  wherever  we 
move.*  This  is  precifcly  the  Indian  idea  of  Vismkou: 
for  fince  the  power  of  preferving  created  things  by  a 
fuperintending  providence  belongs  eminently  to  the  god- 
head, they  hold  that  power  to  ex  id  tranfccndantly  in 
the  preferring  member  of  the  triad,  whom  they  fup- 
pofe to  be  EVERYWHERE  ALWAYS,  not  10  fublbuiCC, 
but  in  fpirit  and  [energy.”  This  fupreme  god  Brah- 
ME,  in  his  triple  form,  is  the  only  fclfcxidcnt  divinity 
acknowledged  by  the  philofopliical  Hindoos.  The 
other  divinities  Genesa,  In  dr  a,  Cover  a,  See.  are 
all  looked  upon  either  as  his  creatures  or  his  children ; 
and  of  courfc  are  worfliipped  only  with  inferior  adora. 
tion. 

It  was  upon  this  principle  of  the  generation  of  the 
tihers  wor-  K°d*»  •“'d  the**  as  miniders  to  tlie  fupreme 

Ihlpped  the  Nvment  that  all  the  philofophcrs  of  Greece,  who  were 
inferior  di  not  atheitls,  worfliipped  many  divinities,  though  they 
’riolt*c**  either  openly  condemned  or  fccretly  defpifed  the  tradi- 
tions of  the  poets  rcfpc&ing  the  amours  and  villanies 
of  Jupitrr,  Venus,  Mercury,  and  the  red  of  the  tribe. 
It  was  the  fame  principle  finccrcly  admitted,  and  not 
an  ill-timed  jeft,  as  has  been  ablurdly  fuppofed,  that 
made  Socrates,  after  he  had  fwallnwcd  tlie  poifon,  re- 
qued  his  friend  to  offer  a votive  cock  for  him  to  Ef- 
culapius. 

But  a theogony  was  not  peculiar  to  the  Greek*,  Ro- 
mans, and  the  Hindoos  ; it  made  part  of  every  fydem 
of  polytheifin.  Even  the  Egyptians  themfelves,  the 
groffcil  of  all  idolaters,  believed  in  one  felf-exiding  God, 
from  whom  all  their  other  divinities  de fee  tided  by  geno 
ration.  This  appears  probable  from  tlie-  writings  of  Ho- 
Tus  Apollo,  Jamhlicus,  Porphyry,  and  many  other  an- 
cient authors  ; but  if  the  infeription  on  the  gates  of  tlie 
temple  of  Neith  in  Sait%  as  we  have  it  from  Plutarch 
and  Proclus,  be  genuine,  it  will  admit  of  no  doubt. 
This  famous  infeription,  according  to  the  lad  of  tliefe 
writers,  was  to  this  piupofc:  “ 1 am  whatever  is,  what- 
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ever  fhall  be,  and  whatever  hath  been.  My  veil  no  Theogony 
man  hath  removed.  The  offspring  which  I brought  ' 4 

forth  was  the  fun  (e)*’ 

The  Perfian  magi,  as  we  have  fecn,  believed  in  two 
fclf-exiflcnt  princip.es,  a good  and  an  evil : but  if  Dio* 
genes  Laertius  defervea  to  be  credited,  they  held  that 
tire,  earth,  and  water,  which  they  called  gods,  were  ge- 
nerated of  tliefe  two.  It  was  obferved  in  the  begin- 
ning of  this  article,  that  the  firit  object  of  idolatrous 
worihip  was  probably  the  fun,  and  that  this  fpeetea  of 
idolatry  took  its  rife  in  Chaldea  or  Perlia.  But  wlicn 
it  became  the  practice  of  eallcrn  monarch  3 to  conceal 
themfelves  wholly  from  their  people,  the  cuftom,  as 
implying  dignity,  was  fuppofed  to  prevail  as  well  in 
heaven  as  on  earth  j and  Zoroadcr,  the  reformer  of 
the  Perfian  theology,  taught*,  tlut  44  Ormuz. d was  as  * pi„fdr rf, 
far  removed  from  the  fun  as  tlie  fun  is  removed  from  the-*  tjiJtn 
earth.”  According  to  this  modification  of  magianifm, 
the  fun  was  one  of  tlie  generated  gods,  and  held  the 
olfice  of  prime  minifter  or  vicegerent  to  the  invifible 
fountain  of  light  and  good.  Still,  however,  a fclf-ex- 
iffent  principle  of  evil  was  admitted  ; but  though  he 
could  not  be  deitroyed  or  annihilated  by  any  power,  it 
was  believed  that  he  would  at  lalt  be  completely  van- 
quifhed  by  Ormuzd  and  lus  mini  Hers,  and  rendered 
thenceforward  incapable  of  producing  any  mifchich 

From  this  fliort  view  of  polylheifm,  as  we  find  it  de- 
lineated by  the  bell  writers  of  antiqnity,  we  think  our- 
fclvcs  warranted  to  conclude,  that  the  whole  pagan 
world  believed  in  but  one , or  at  moil  tvia%  self-exist- 
ent gods,  from  whom  they  conceived  all  the  other 
divinities  to  have  defeendtd  in  a manner  analogous  to 
human  generation.  It  appears,  however,  that  the  vuL 
gar  pagans  confidered  each  divinity  as  fupreme  and  un- 
accountable within  his  own  province,  and  therefore  in- 
titled  to  worihip,  which  relied  ultimately  in  himfclf.  ^ 

The  jphilofophcTS,  on  the  othfcr  hand,  feem  to  have  Vulgar  pa. 
viewed  the  inferior  gods  as  accountable  for  every  part  b thrifts 
of  tlicir  conduit  to  him  who  was  their  lire  and 
reign,  and  to  have  paid  to  them  only  that  inferior  kindf^. 
of  devotion  which  the  church  of  Rome  pays  to  departed  fophers. 
faints.  I'he  vulgar  pagans  were  funk  in  the  g ruffe  ft 
ignorance,  from  which  llalcfinen,  pricib,  and  poets,  ex- 
erted their  utmoll  influence  to  keep  them  from  emer- 
ging ; for  it  was  a maxim  which,  fjowever  ahfurd, 
was  univerfaUy  received,  that  44  there  were  many  things 
true  in  religion  *,  which  it  was  not  convenient  for  the  • 
vulgar  to  know  ; and  forne  things  which,  though  falfc,  ‘)- 
it  was  vet  expedient  that  they  Humid  believe.”  The 
polylheifm  and  idolatry  of  the  vulgar,  therefore,  was 
their  misfortune  rather  titan  their  fault.  But  the 
philofophcrs  were  wholly  44  without  excufe  * ; be-  • Few.  I. 
caule  that  when  they  knew  God,  they  glorified  himVj,  Si, a*,, 
not  as  God,  neither  were  thankful,  but  became  vain  in1*4 
their  imaginations,  and  their  foolilh  - heart  was  darken- 
ed. Profcfiing  themfelves  wife,  they  became  fools,  and 
worfliipped  and  ferved  the  creature  mote  than  the  Cre- 
ator, who  is  God  bleffed  for  ever.” 

POLY- 


(t)  T«  bit1*,  rx  *ai  r«  yiytnrix.  tyu  turn.  T«  i*t*t  gira*x  avStie  'O,  1 yu  nafirut  ifimt,  »Ar«(  i?t 

The  antiquity  of  this  infeription  1a  admitted  by  Cudworth,  denied  by  Moflicim,  and  doubted  by  JablonOti. 
The  reader  who  wiihes  to  know  their  arguments  may  coufult  Mofticim’s  edition  of  the  LtftiUduai  and 

Jabloniki's  Pantheon  jEgjptiorvm,  \ 1 
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POLYTRICHUM,  in  botany  : A genus  of  the  or- 
der of  mufei,  belonging  to  the*  cryptogamia  clafs  of 
plants.  The  anthcra  i*»  open' 11  la  ted,  and  placed  upon 
a very  fmall  apophyfis  or  articulation  ( the  calyptra  vil- 
lous ; the  liar  of  the  female  is  on  a diilinfl  individual. 
There  are  three  fpecies ; the  moil  remarkable  of  which 
is  the  commune,  or  great  golden  maiden-hair,  fre- 
quently to  be  nut  with  in  the  bogs  and  urt  places 
of  this  country.  It  grows  in  patches,  the  (talks  cred, 
generally  fmglc  and  unbranched,  from  three  inches  to 
a foot,  or  even  a yard  high.  The  leaves  are  nume- 
rous, ftiff,  lanceolate,  acute,  growing  round  the  (iulk 
without  order,  and,  if  viewed  with  a microfcope,  ap- 
pear to  liave  their  edges  finely  ferraud.  They  arc  of 
a bright  green  when  young  and  frclh,  but  reddith  when 
dried  or  in  decay  : the  filaments,  or  peduncles,  arc  of  a 
thin  in  g red,  or  orange  colour,  from  two  to  four  inches 
long,  ariling  finely  from  the  top  of  the  (talks,  and  fur- 
rounded  at  their  bafe  with  a cylindrical  tubular  vagi- 
na, or  pcriclnctium.  The  anthcra,  or  capfule,  is  qua- 
drangular, green  al  firlt,  afterwards  yellow,  and  red 
when  ripe,  having  an  annular  pcdel!  il,  or  apophyfis,  at 
its  liafe.  'l'he  operculum  is  flat,  with  a projecting  point 
in  the  centre  1 and  underneath  in  a wlutifh  circular 
membrane,  placed  in  the  middle  of  the  capfulc's  ori- 
fice, and  fultaincd  there  by  munerous  arched  I hi  cads, 
•or  cilia,  connected  by  one  end  to  the  circumference  of 
this  membrane,  and  by  the  other  fattened  to  the  ring 
of  the  anthcra.  'Hie  pollen,  or,  as  others  term  it,  the 
feed,  i*  freed  front  the  anthcra  or  caplule  through  the 
(pace  between  the  cilia.  The  calyptra  is  twofold,  an 
internal  and  external  one  \ both  which  at  firil  entirely 
cover  and  hang  over  the  anthcra.  The  internal  one  is 
conical,  membranaceous  and  fmooth  ; the  external  one 
-is  cotnpofcd  only  of  tawny  hairs,  connected  into  a fort 
of  mat,  lacerated  at  the  baft,  and  ferving  like  a roof 
of  thatch  to  defend  the  other.  Be  tides  the  rtalk*  be- 
fore deferibed,  there  arc  commonly  fomc  others  near  at 
hand,  which  are  dcRitute  both  of  filaments  and  eap- 
fulr.*,  but  are  terminated  with  a kind  of  rofaceouA  cup, 
cither  of  n bright  rrd  pr  yellowiih  colour,  compofed  of 
leaves  of  different  fizes,  the  outermoll  broad,  the  in- 
ncrmoil  lanceolate,  growing  gradually  more  and  more 
fine  and  (lender  to  the  centre.  This  cup  is  looked  upon 
by  Linnaeus  »%thc  female  flower  of  this  mofs  ; but 
Haller  is  of  opinion,  that  it  is  only  the  gem  or  origin  of 
a new  (Ulk,  which  frequently  rifes  from  its  centre,  and 
this  ngain  becomes  fometimes  proliferous.  There  are 
two  varieties  of  this  mofs : the  firil  has  much  fhortcr 
(talks  than  the  preceding,  and  often  branched  ; the 
leaves  differ,  er«£l,  and  more  crowded  ; in  other  re* 
fpeds  the  fame.  'Hie  other  has  a (talk  fcareely  more 
than  half  an  inch  high,  terminated  with  a duller  of  li- 
near, crcd,  rigid  leaves,  for  the  mod  part  entire  on  the 
edges,  mid  tipped  each  with  a white  hair.  The  fila- 
ment is  about  an  inch  high,  and  the  capfulc  quadrangular. 
The  female  flower,  or  gem,  is  of  a bright  red  colour. 

Tl»e  firil  kind,  when  it  grows  loug  enough  for  the 
porpof#,  is  fometime*  ufed  in  England  and  Holland  to 
make  brooms  or  brufhes.  Of  the  fcnulq  fort  the  Lap- 
landers, when  obliged  to  fleep  in  defert  places,  fre- 
quently make  a fpeedy  and  convenient  bed.  Their 
manner  of  doing  it  is  curious:  Where  this  mofi  grow; 
thick  together,  they  mark  our,  with  a knife,  a piece  of 
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ground,  about  t .vo  yards  fq  i.tre,  or  of  the  fize  of  1 1*  hwsas 
common  blanket ; then  beginning  at  one  corner,  they  I 
gently  fever  the  turf  from  the  ground,  and  at  the  roots 
of  the  mofs  are  elofely  interwoven  and  matted  tore-  ' 
tlu*r,  they  by  de  jrees  llrip  off  the  whole  ci rc  imfcribed 
turf  in  one  entire  piece  ; afterwards  they  mirk  and 
draw  up  another  piece,  exaftly  correfponding  with  the 
firil ; then,  (hiking  them  both  with  their  hands,  they 
lay  one  upon  the  ground,  with  the  mofs  uppermoft, 
in  dead  of  a matrafs,  and  the  other  over  it,  with  the 
mofs  downwards,  initcad  of  a rug  ; and  between  them 
both  take  a comfortable  nap,  free  from  fleas  ami  bitgv, 
and  without  fear  of  contagious  diftempers.  It  is  pro- 
liable  they  might  take  the  hint  of  making  fuch  a bed 
from  the  bear,  a cohabitant  of  their  country,  which 
prepare*  his  winter-quarters  with  a large  cotic&ion  of 
this  fume  mofs.  See  Mi/scr,  p.  4 *»t.  and  Plate 
CCCXXL 

POLYX&NUS,  or  PoiY.fMlfJ.  Rec  PotTJCMVI. 

POI.YXO,  a prieftefii  of  Apollo**  temple  in  I.em- 
no*.  She  was  like  wife  11  uric  t«»  queen  HypfipyJc.  It 
w.t*  by  her  advice  that  the  Lcmntnn  women  murdered 

all  their  liuibands. There  was  another  Polyxo,  a 

native  of  Argos,  who  married  Tepolemui  fon  of  H^r- 
culrs.  She  followed  him  to  Rhodes  after  the  murder 
of  his  uncle  Licymnius  ; and  when  he  departed  for  the 
Trojan  war  with  tlR*  tell  of  the  Greek  princes,  (he  be- 
came the  foie  miilrcfs  of  the  kingdom.  After  the  Tro- 
jan war,  Helen  fled  from  Pcloponncfus  to  Rhodes, 
where  Polyxo  reigned.  Polyxo  detained  her;  and  to 
punilh  her  as  being  the  caufe  of  a war  in  which  Ticpo- 
lemu*  had  perilhed,  (he  ordered  her  to  be  hanged  on  a 
tree  by  her  female  fervanu,  difguifed  iu  the  habit  of 
Furies. 

POMACEJE,  (/few  um  “an  apple,**)  the  nvme  of 
the  36th  oixler  in  Linmeus’*  Fragments  of  a Nitural 
Method,  the  genera  of  which  liave  a pulpy  efenkot  fruit 

01  the  apple,  berry,  and  cherry  kind.  Sec  Botavt, 

Sect.  vi.  p.  46$. 

POMATUM,  an  unguent  generally  ufed  in  drdtng 
the  hair.  It  is  alfo  uled  as  a medicine.  Sec  Pius- 

MiCY,  11°  ( »;6,  &C. 

POMEGRANATE.  See  PvmcA. 

POMERANIA,  a province  of  Oermany,  in  the 
circle  of  Upper  Saxony,  with  the  title  of  a duchy.  It 
in  bounded  on  the  north  hy  the  Baltic  Sea,  on  the  rad 
by  Pruflia  and  Poland,  on  the  foUth  by  the  ir.arqut&tc 
of  Brandenburg,  and  on  the  well  by  the  dweby  of 
Mecklenburg;  and  is  about  250  miles  in  length,  and 
in  fome  places  75  miles  and  in  others  53  in  breadth* 

Tt  is  watered  by  fcveral  rivers,  the  mod  confideraWe  of 
which  are  the  Oder,  the  Pene,  the  R-*ga,  the  Pcrfant, 
the  ipper,  the  Stolp,  the  l.upo,  and  the  Lobo.  The 
sir  is  cold  ; but  the  foil  abound 1 in  paflure?,  and  pit* 
duces  com,  of  which  a great  deal  is  exported-  It  in 
Hat  country ; containing  many  lakes,  woods,  and  fi>* 
reds,  and  has  fevcral  good  harbour  i.  It  is  divided  into 
the  Hither  and  Farther  Pomerania,  a*id  th**  territori** 
of  the  kings  of  Sweden  and  Fmflh  in  this  duchy  ate 
divided  by  tlic  river  Pene. 

POMET  (Peter),  an  able  dntggift  at  Paris,  was 
born  in  1658.  He  collected  at  a great  et pence  fam» 
ail  countries  drugs  of  every  kind,  and  rendered  himfe# 
Celebrated  by  his  book  entitled  liifloire  Generate  dr 
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Potnfret  Dropift,  which  is  the  mofi  complete  l>ook  on  the  fub- 
B jcCt  that  has  yet  been  printed.  He  gave  demand  ra- 
rommer-  tlon#  w'th  refpect  to  his  drugs  In  the  king’s  garden, 
<uljia  and  a catalogue  of  all  the  drugs  contained  in  his  work, 
* with  a liii  of  all  tire  rarities  of  hii  cabinet,  which  he 
proposed  to  puhli/h  hy  fnhfcription  ; but  was  prevented 
by  bis  death,  which  happened  in  1699,  upon  the  very 
day  when  the  patent  for  a penfion  granted  him  by 
Louis  XIV.  was  made  out. 

POMFRET  (John),  an  F.nglifh  poet,  fon  of  the 
reftor  of  Luton  in  BedfordfHirc,  was  born  in  1667, 
and  educated  at  Cambridge  ; aftc  r which  he  took  or- 
ders, and  was  prefented  to  the  living  of  Malden  in 
Bedfortlfhirc.  About  1703  he  wait  to  London  for 
inftitution  to  a larger  and  very  confidcntble  living  : but 
was  flopped  feme  time  by  Compton,  tlten  hiihop  of  Lon- 
don, on  account  of  theft  four  lines  of  his  poem,  entitled 
the  Choice  : 

44  And  as  I near  approach’d  the  verge  of  life, 

Some  kind  relation  (tor  I'd  have  no  wife) 

Should  take  upon  him  all  my  vrordlv  care. 

While  I did  for  a better  date  prepare.  ” 

The  parenthefes  in  tbefe  litres  were  fo  malicioufly  repre- 
fented,  that  the  good  bi/hop  uas  made  to  believe 
that  Pomfrct  preferred  a miltrefs  to  a wife.  But  lie 
was  form  convinced  tlot  tiffs  rvprefintation  was  the 
mere  c fleet  of  malice,  as  Pomfrct  at  that  time  was  ac- 
tually married.  The  opposition,  however,  which  his 
Bandcrcrs  had  made  to  him  had  its  effect ; for,  bc- 
ing  by  this  obliged  to  (lay  in  London  longer  slum  he 
intended,  he  catckcd  the  fowUpox,  and  died  of  it, 

a#c<1  35*  . 

He  publi fired  a volume  of  his  poems  in  1^90,  with  a 
very  mode f l and  fcnfiblc  preface.  Two  pitet*  of  his 
were  publi  Ihed  after  his  death  by  hi*  friend  PhikJethe*  j 
one  intitled  RcaJon,  and  written  in  1700,  when  the 
eiffputes  about  the  Trinity  ran  high  ; the  other  Due 
Navjjpmn,  or  the  “ I^aft  Epiphany,”  a Pindaric  orle. 
His  verification  is  not  uumufical ; but  there  is  not  the 
force  in  hi*  writings  which  is  neccffary  to  conflitute 
a poet.  A diflenting  teacher  of  hi*  name,  and  who 
pubk/hed  fume  rhimes  upon  fpsritual  fubjects,  orca- 
fioned  fanaticifm  be  imputed  to  him ; hut  hi*  friend 
Philalcthes  has  JufiJy  cleared  him  from  the  imputation. 
Pomfrct  hail  a very  ilrong  mixture  of  devotion  in  him, 
but  no  fanatioifm. 

44  The  Choice  (fay*  Hr  John  fon)  exhibits  a fyHem 
ttf  life  adapted  to  common  notions,  and  equal  to  com- 
mon expectations ; fuch  a Hate  as  affords  plenty  and 
tranquillity,  without  exdufioa  of  intellectual  pleasures. 
Perhaps  no  crimpotition  in  our  language  has  been  i*f- 
tener  p*r ufed  than  Pomfret’s  Ciroice.  In  his  oilier 
poems  there  is  an  cafy  volubility  ; the  plcafurc  of  fnrootli 
metre  is  afforded  to  the  car,  and  the  mind  is  not  op- 
preffed  with  ponderous,  or  intangled  with  intricate,  fen- 
timent.  He  plcafe*  many  ; and  he  who  plcafcs  many 
mult  lave  merit.” 

POMME  , or  PotuM^Tl’,  in  ltfrahlry,  is  a crofs 
■with  one  or  more  balls  or  knobs  at  each  of  the  ends. 

POMMEL,  or  Pummel,  in  tlic  manege,  a piece 
of  bmfs  or  other  nutter  at  the  top  and  in  the  middle 
mf  the  (addle-bow. 

FOMMERCULEIA*  in  botany  : A gcuus  of  the 


monevgynia  order,  belonging  to  the  triandria  ckfs 
plants;  and  in  the  natural  method  ranking  under  the  jj  „ 
4th  order,  Gremin.t . The  calyx  is  bivalvrd,  and  /ha-  crtr'V  M- 1 
ped  like  a top  ; the  valvuta  quadrifid,  and  bearded  on 
the  back.  The  corolla  has  two  unequal  valves ; the 
filaments  three,  with  long  pointed  antherse  j the  ftyle 
Ample.  The  whole  flower  forms  itfclf  into  a lharp 
point,  and  the  corolla  ferves  as  a covering  to  the  feed, 
which  is  long,  clear,  ami  fmooth.  There  is  only  one 
fpecics,  via.  the  Hianthoides. 

POMCERIUM,  in  Roman  antiquity,  was,  accord- 
ing to  Livy,  that  fpace  of  ground,  both  within  and 
without  the  walls  which  the  augurs,  at  the  firft  build- 
ing of  cities,  folemnly  confccratcd,  and  on  which  no 
edifice*  were  allowed  to'be  raffed,  l’lntarch  gives  this 
account  of  the  ceremony  of  drawing  tlie  pomcerium  : 

“ They  dug  a trench,  and  threw  into  it  the  firibfruits 
of  all  things,  either  good  by  cuftom,  or  necc/rary  l>v  na. 
lure  ; and  every  man  taking  a (mail  turf  of  earth  of  the 
country  from  whence  he  came,  they  caft  them  in  pro- 
mifeuoufiy.  Then  making  this  trench  their  centre, 
they  deferibed  the  city  in  a circle  round  it.  After  this, 
the  founder  yoking  a bull  and  a cow  together,  plough- 
ed a deep  furrow',  with  a hraren  ploughfharc,  round 
the  bounds.  The  attendants  took  care  that  all  the  clods 
fell  inwards,  /.  e.  toward  the  city.  This  furrow  they 
called  pommritm,  and  built  the  wall  upon  it.”  - Plu- 
tarch, in  this  account,  is  to  be  tinderflood  as  fpcaking 
of  Rome. 

PoMotxivM  Proferre , fjgnif.es  to  extend  or  enlarge  1 
city,  which  could  not  be  done  by  any,  but  thofe  whe* 
had  taken  away  fomc  part  of  an  enemy’s  country  in 
war.  But  this  qualification  was  fometimes  difpenfed  • * 
wish.  Ponxrium  is  qua/i  pone  mania,  44  behind  the 
walls.” 

POMONA,  in  fabulous  hiilory,  the  tutelar  deity  of 
orchard*  and  fruit-tree*,  bee  Vestumkuj. 

POMPEII  (anc.  geog.),  a town  of  Campania  near 
Herculaneum,  and  deflroycd  along  with  it  by  the  great 
eruption  of  Vefuvius  in  the  time  of  Titus;  See  Her- 
culaneum. It  is  about  15  miles  from  Naples,  and 
fix  or  feven  from  Portici — So  much  liaa  been  {aid  and 
written  on  the  dilcovery  of  this  place,  as  makes  it  un- 
neceflary  fur  us  to  fay  much  : vre  /hall  therefore  only 
give  a Ihort  extract  on  the  fubjefl  from  an  anonymous 
work  lately  puhli/hrd,  apparently  of  confidcrablc  merit. 

44  On  entering  the  city  (fays  our  author  [j ),  the  firit  -j  Cutftert* 
objeit  i*  a pretty  fquare,  with  arcade*,  after  the  pYe-fW*  Strt.U 
fent  manner  of  Italy.  'Phi*  was,  ae  it  is  imagined,  the  ^ '{ 
quarter  of  the  foldicrs;  numbers  of  military  weapons 
btin;i|  found  here.  fwjpiwt  <« 

44  A narrow,  but  long  ftrect,  with  feveral  /hop*  on  each  Afart***/ 
fide,  is  now  perfectly  clean  fed  from  its  ruhbilh,  and  in  Alvjntegti, 
good  prefervation.  Each  Houle  has  a court.  In  fomc 
of  them  arc  paintings  al  frefco,  principally  in  chiaro-' 
fcuTO  ; and  their  colours  not  in  the  leait  injured  by  time. . 

The  few  colour*  which  the  ancients  knew  were  extract- 
ed only  from  minerals ; and  this  rftay  be  a Aifficient  rea- 
foa  for  their  frdhncf*.  The  ftreet  is  paved  with  irre- 
gular Hones  of  a fool  and  half  or  two  feet  long,  like 
the  Appian  way. 

44  In  difeovering  this  city,  it  was  at  firfl  doubted 
whether  it  were  adually  Pompeii : but  the  name  in- 
Rribed  over  the  gateway  put  it  beyond  all  doubt.  The 
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Fotnpey  (keletoni  found  were  innumerable,  It  is  faid  that  many 
had  fpades  in  their  hands,  endeavouring,  probably  at 
tint.  * firil,  to  dear  away  the  torrent  of  afhes  with  which  they 
v—  , were  deluged.  Indeed  the  fatisfaltion  which  is  felt  at 
the  view  of  ancient  habitations,  is  much  allayed  by  ine- 
vitable reflections  on  this  frightful  feme  of  deflation, 
though  at  the  diflanee  of  fo  many  centuries. 

“ An  ancient  villa  is  alfo  fecn  entire  at  a little  di- 
fiance  from  Pompeii.  The  houfc  is  really  elegant  and 
fpacious,  but  only  two  (lories  high.  The  pavement  of 
the  chambers  is  compofed  of  tcflelated  marble,  and, 
when  polifhed,  difplays  the  defign  perfectly  well. — 
There  is  fome  at  tl»e  mufeum  of  Portict  brought  from 
this  place,  which  the  eye  would  really  mi  (lake  for  paint- 
ing. Under  the  houfc  is  a fine  triangular  cellar,  of 
which  each  part  is  too  feet  long,  well  filled  with  am- 
phora:. The  (kcletons  of  29  perfons  were  found  here, 
Jfupjjofcd  to  have  fled  to  it  for  fafety.  Each  houfc  is 
filled  with  afhes  : they  have  almoit  penetrated  through 
every  crevice  ; and  it  is  incredible  how  fuch  a volume  of 
them  could  have  been  thrown  out  by  Vefuvius  with  fuf- 
ficicnt  force  to  have  reached  fo  far.”  Sec  Swinburne's 
Trawls  in  the  Tivo  Sin /in,  vol.  2.  p.  98,  &c. ; Lady 
Miller's  Letters , or  De*La  Lande  ; Captain  Suther- 
land’s Tour  up  the  Straits , from  Gibraltar  to  Conjianti- 
nop/e , p.  75.  See.  ; Dr  Smith’s  Sketch  of  a Tour  on  the 
Continent , in  1786  and  1787,  vol.  2.  p.  118,  See. 
and  Wat  kirn’s  Tour  through  Sveifferland \ Italy , See. 

POMPEY  the  Gas  at,  (Cneius  Pompeius  Mag- 
nus), the  renowned  rival  of  Julius  Caefar.  Being  de- 
feated by  him  at  the  battle  of  Pharfalia,  owing  to  the 
dcfe&ion  of  his  cavalry,  he  fled  to  Egypt  by  fca,  where 
® * he  was  bafely  aflafliuated  by  order  of  Theodotus, 
prime  miuifler  to  Ptolemy  the  Younger,  then  a minor, 
• See  Rome.  48  B.  C *. 

POMPEYS  (Cneius  and  Sextus),  his  Tons,  com- 
manded a powerful  army  when  they  loft,  their  illuftrious 
father.  Julius  Cscfar  purfued  them  into  Spain,  and  de- 
feated them  at  the  l>attie  of  Munda,  in  which  Cneius 
was  (lain,  45  B.  C.  Sextus  made  himfclf  mafter  of 
Sicily  ; but  being  defeated  in  the  celebrated  naval  en- 
gagement at  A&ium  by  Auguftus  and  Lepidus,  he 
fled  to  Afia  with  only  7 (hips,  the  remains  of  his  fleet, 
which  confided  of  more  than  3JO;  and  from  thence, 
unable  to  continue  the  war,  he  was  obliged  to  retire 
to  Lcfoos,  w’hcrc  renewing  the  war  by  railing  an  army, 
and  feiziug  on  fome  confiderable  cities,  Marcus  Titiua, 
in  the  intcrcft  of  Marc  Antony,  gave  him  battle,  de- 
feated him,  took  him  prifoner,  and  bafely  put  him  to 
death,  35  B.  C.  See  Rome. 

Pass  psr's- Pillar.  See  Alexandria,  p.  393. 

POMPILUS,  in  ichthyology,  a fpecics  of  Cory- 

rifOENA. 

POMPONATIUS  (Peter),  an  eminent  Italian  phi- 
Iofophcr,vra*  born  at  Mantua  in  1462.  He  was  of  fofmall 
a (lature,  that  he  was  little  bcLter  than  a dwarf;  yet  he 
poffcflcd  an  exalted  genius,  and  was  confidcrcd  as  one  of 
the  greateft  pliilofophers  of  the  age  iu  which  be  lived.  He 
taught  philofophy,  lirdjlk' Padua  and  afterwards  at  Bo- 
U>gna,  with  the  highcit?epu£atio&.  He  had  frequent  dif- 
putations  with  the  celebrated  Achillini,  whofe  puzzling 
objections  would  have  confounded  him,  had  it  not  been 
for  his  (kill  in  parrying  them  by  fome  joke.  His  book 
De  Immortaiitate  Anima,  published  in  1516,  made  a 
great  noife.  He  maintained,  that  the  immortality  of 


the  foul  could  not  be  proved  by  philofophical  peitfoBi  1 Ptftfuiw 
but  folcmnly  declared  his  belief  of  it  as  an  article  of  - 
faitlu  This  precaution  did  not,  however,  fate  him  j ^ 
many  adverfaries  rofe  up  againft.  him,  who  did  not 
fcruple  to  treat  him  as  an  atheill ; and  the  monks  pro- 
cured his  book,  although  he  wrote  fevcral  apologies  for 
it,  to  be  burnt  at  Venice.  His  book  upon  Incant^ 
tions  was  alfo  thought  very  dangerous.  He  (hows  in 
it,  that  he  believed  nothing  of  magic  and  forecry ; and 
he  lays  a prodigious  firefs  on  occult  virtues  in  certain 
men,  by  which  they  produced  miraculous  cffc&s.  He 
gives  a great  many  examples  of  this;  but  his  adversaries 
do  not  admit  them  to  be  true,  or  free  from  magic.— 

Paul  Jovius  fays,  that  he  died  in  I J 25,  in  his  grand 
climacteric.  He  was  three  times  married  ; and  had  but 
one  daughter,  to  whom  he  left  a large  fum  of  money. 

He  ufed  to  apply  himfclf  to  the  folution  of  difficulties 
fo  very  intenfely,  that  he  frequently  forgot  to  eat, 
drink,  deep,  and  perform  the  ordinary  functions  of  na- 
ture : nay,  it  made  him  almofl  diftra£ted,  and  a laugh- 
ing-flock to  every  one,  as  he  himfelf  tells  us. 

POMPONIUS  MELA.  SccMkla. 

POMUM,  an  Apple  ; a fpecics  of  feed-vcflcl,  com- 
pofed of  a fucculcnt  flefhy  pulp  ; in  the  middle  of  which 
is  generally  found  a membranous  caplule,  with  a num- 
ber of  cells,  or  cavities,  for  containing  the  feeds.  Seed- 
vcflTcls  of  this  kind  have  no  external  opening  or  valve. 

At  the  end  opposite  to  the  foot-ftalk  is  frequently  a 
fmall  cavity,  called  by  the  gardeners  the  eye  of  the  fruit, 
and  by  botanills  umbificus , the  **  navel,”  from  its  fan- 
cied refemblance  to  the  navel  in  animals.  Gourd,  cu- 
cumber,  melon,  pomegranate,  pear,  and  apple,  furnifll 
inflances  of  the  fruit  or  fccd-vcflcl  in  queftion. 

* POND,  or  Fish- Pond.  See  FitH-Ponds . 

Pond,  is  a fmall  pool  or  lake  of  water  from  whence 
no  dream  iflfues.  In  the  TranfaBions  of  the  Society  hi- 
ftituted  at  London  for  the  Encouragement  of  Arts,  Mm w- 
fa  Bures,  and  Commerce , vol.  viii.  and  printed  in  the  year 
1 790,  there  is  a (hort  account  of  a machine  for  drain- 
ing ponds  without  difturbing  the  mud.  It  was  com- 
municated to  the  fociety,  together  with  a drawing  and 
model  of  the  machine,  by  I.ieutenant-colonel  Danfey. 

The  model  was  made  from  the  defeription  of  a machine 
ufed  by  a gentleman  near  Taunton  fiM||many  years  be- 
fore, for  fupplying  a cafcadc  in  his  plcafurc-groundi.— 

The  colonel’s  regiment  was  then  lying  at  Windfor;  and 
thinking  that  the  invention  might  be  ufcful  to  fup- 
ply  the  grand  cafcade  at  Virginia-watcr,  he  made  the 
model,  and  prefented  it  to  the  king,  who  was  gracioaf- 
ly  pleafed  to  approve  of  it.  In  confequcnce  of  which, 
by  his  majefly’s  defirc,  a pcnftock  on  that  principle  was 
conflru&ed  from  the  model  at  one  of  the  ponds  in  the  ^ 
neighbourhood. — The  colonel  thinks  the  machine  rosy 
be  ufcful  in  the  hands  of  men  of  feience,  and  applicable 
to  filk,  cotton,  and  other  mills,  where  a Heady  and  uni- 
form velocity  of  water  is  wanted  ; which  might  be  re- 
gulated at  plcafure,  occafioning  no  current  to  difturb 
the  mud  or  fifh,  as  the  dream  conftantly  runs  from  the 
furface.  He  fays  he  has  often  made  the  experiment  by 
the  model  in  a tub  of  water. 

Of  this  machine  we  have  given  an  engraving,  taken 
from  the  above-mentioned  Tranfafliona ; and  we  (hall 
now  add  the  defeription  which  accompanies  the  plate 
in  that  work.  • * • .. 

In  figure  1.  A is  the  pipe,  loaded  with  a rim  of  lead, 
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Pond'  of  (tsdt  weight  M ferret  to  fink  it  below  the  furfacc  of 
II  the  water.  B it  the  difcharging  pipe,  laud  through  the 
T*O0*‘  bank  HI.  C it  the  joint  on  which  the  pipe  A turn* 
itftfonn,  which  it  (ho\rn  fig.  2.  D it  the  ball  or  float, 
which,  fwimraing  on  the  furface  of  the  pond,  prevents 
the  pipe  A from  ddeending  deeper  than  the  length  of 
the  chain  by  which  they  arc  conne&ed.  £ is  a chain 
winding  on  the  windlafs  F,  and  ferving  to  raife  the  tube 
A above  the  Airfare  of  the  water,  when  the  machinery 
it  not  in  ufe.  G it  a ft  age.  HI  is  the  bank,  reprefent- 
ed  at  if  cut  through  at  f,  to  (how  the  tube  B lying 
within  it.  K.  it  a poll  to  receive  the  tube  A when 
lowered,  and  to  prevent  its  finking  in  the  mud.  In 
figuir  2.  A is  a call  cylinder,  with  a plate  or  cheek,  B, 

* which  is  fattened  to  the  timber  of  the  tube  on  one  fide, 
but  not  on  the  other,  r.t  the  part  of  the  cylinder  C turn* 
in  the  hollow  of  the  wooden  tube  when  it  is  i in  merged. 
A piece  of  ftrong  foie  leather  is  put  infide  the  brafs- 
plate  B,  to  prevent  leaking. 

PoNTy-U'erdt  in  botany.  See  Potamoostow. 

PONDICHERRY,  is  a large  town  of  Afia,  in  the 
pcninfula  on  tin’s  fide  the  Ganges,  and  on  the  coalt  of 
Coromandel.  Its  fituatton  is  low,  and  the  (hips  anchor 
about  a mile  and  a half  from  it ; nor  can  the  boats  or 
canoes  come  nearer  it  than  a mufkrt-fhot,  on  account  of 
tlie  breakers,  fo  that  the  blacks  come  in  flat-bottomed 
boats  to  carry  the  men  and  merchandifes  to  the  fleet. 
The  fort  is  loo  paces  from  the  fca,  and  very  irregu- 
lar ; built  with  bricks,  and  covered  with  fine  plait er,  re- 
frmbling  white  marble.  Tlic  huts  of  the  blacks  lie 
here  and  there,  and  the  walls  are  of  bamboos  mixed  with 
the  branches  of  trees.  The  French  are  greatly  additt* 
ed  to  women,  from  u bom  they  catch  difeafes  that  ren- 
tier them  pale,  livid,  and  meagre,  with  a frightful  af- 
pefl.  However,  (cvcral  of  the  French  are  married  to 
* fort  of  Portugucfe  women,  who  pre  of  a mixed  breed, 
being  a kind  of  Mulattoes.  The  country  about  it  is 
barren,  and  eonfequently  moil  of  their  "pro  v bio  ns  arc 
brought  from  other  places.  Their  trade  coo  Jills  of 
cotton-cloth,  filkt,  pepper,  (alt  pet  re,  and  other  mcr- 
chandifc*  that  are  brought  from  Bengal.  With  re- 
gard lo  the  religion  of  the  natives,  the  moft  numerous 
are  the  Gcntoos  ; but  there  are  Mahometans  or  Moors 
who  hold  a great  many  ridiculous  opinions.  The  Gen- 
too*  ate  of  different  fefts,  and  that  of  the  Brahmins  are 
pried*.  The  cuflom  of  women  burning  thcanfelvcs  with 
the  bodies  of  their  dead  hufbands  was  very  common, 
but  of  late  much  dtfcountcnancetl.  The  (laves  or  fer- 
vants  are  very  numerous,  and  their  chief  food  is  rice. 
This  place  was  taken,  and  the  fortifications  demalifhed, 
by  Colonel  Coote ; it  was  reftored  to  the  French  by 
the  peace  of  1763  ; and  was  retaken  in  the  beginning 
•f  tne  prefent  war  with  the  French  republic.  It  is 
4o  mile*  (both  of  Fort  St  George.  E.  Long.  79,  58. 
K Tat.  1 1.  42- 

PONDICO,  an  tfland  of  the  Archipelago,  lying  on 
•he  gulph  of  Ziton,  near  the  coaft  of  Negn.pont.  It 
it  (mail  and  uninhabited,  as  well  as  two  other!  that  lie 
wear  it. 

PONG-moo  /jlet,  in  the  province  of  Fo-kien  in 
China,  form  an  archipelago  between  the  port  of  Emouy 
and  the  iftand  of  Formofa.  A Chine  fc  garrifoo  iakept 
bese,  with  one  of  thofe  mandarines  who  are  called  A tr- 
whofc  principal  employment  it  to  watch  the  trad- 
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mg  vefiels  which  pafs  from  China  to  Formofa,  or  front  Ftnlird 

Formofa  to  China.  _ 

As  thefe  iflandt  are  only  fand-banks  or  rocks,  the  **  '*  ^ 
inhabitants  are  obliged  to  import  every  neceflary  of  life; 
neither  fhrubs  nor  bufhes  are  fecn  upon  them  ; all  their 
ornament  confills  of  one  folitary  tree.  The  harbour  ia 
good,  and  flickered  from  every  wind ; it  ha*  from  20 
to  25  feet  depth  of  water.  Although  it  is  an  uncul. 
ti rated  and  uninhabited  ifland,  it  is  abfclutely  neceflary 
for  the  preservation  of  Formofa,  which  has  no  port  ca- 
pable of  receiving  vdfels  that  draw  above  eight  feet  of 
water. 

PONIARD,  a little  pointed  dagger,  very  (harp 
edged ; borne  in  the  hand,  or  at  the  girdle,  or  bid  in 
the  pocket.  The  word  is  formed  from  the  French 
poignant,  and  that  from  poignn,  u handful.'* — The  po- 
niard was  anciently  in  very  great  ufe  ; but  it  is  now  in 
a good  tncafure  fet  slide,  except  among  afTaffins. — 

Sword  and  poniard  were  the  ancient  arms  of  duelifts  } 
and  arc  fald  to  continue  dill  fo  among  the  Spa- 
niard*. The  pra&icc  of  fword  and  poniard  ftill  make  a 
part  of  the  cxcrcifc  taught  by  the  mailers  of  defence. 

PONS,  a town  of  France,  in  Samtonge,  very  famous 
in  the  time  of  the  Huguenots.  It  is  feated  on  a hill, 
near  the  river  Soigne,  I o miles  from  Saintcs.  W.  Long, 
o.  30.  N.  Lat.  45.  36.  * 

PONT-du-card,  is  a bridge  of  France,  in  Lower 
Languedoc,  built  over  the  river  Gardon,  which  ferved 
for  an  aqueduct.  It  is  a very  remarkable  and  a mod 
magnificent  work,  and  was  railed  by  the  ancient  Romans. 

It  confills  of  three  bridges,  one  above  another  | the  up- 
per mod  of  which  was  the  aqueduct,  to  convey  water 
to  the  city  of  Nifraes,  which  is  eight  miles  to  the  fouth. 

They  arc  altogether  ] 92  feet  high,  and  the  uppermoft. 
cho  feet  long.  They  are  conllrtifcfced  hctweetUwo  rocks. 

E.  Long.  4.  26.  N.  Lat.  43.  58. 

PONTEDERI  A,  m botany  : A genu*  of  the  mo- 
nogynia  order,  belonging  to  the  hexandria  dafs  of 
plants  ; and  in  the  natural  method  ranking  under  the 
fixth  order,  Emf  st*.  rl  he  corolla  is  monopetalons,  frx- 
fid,  bilabiate  ; there  are  three  (lamina  inferted  into  the 
top,  and  three  into  the  tube  of  the  corolla  ; the  cap- 
fuie  is  bilocular. 

PONTEFRACT,  or  PoMFacT,  a town  of  the 
Weil  Riding  of  Y orkihire  in  England,  fitusrrcd  on  the 
river  Are.  It  is  faid  to  take  it#  name  from  a broken 
bridge,  which  is  fuppofed  to  have  been  laid  anciently 
over  that  marfhy  fpot  called  the  Wttjh.  Here  arc  the 
ruins  of  a noble  ok!  caftle,  where  Richard  II.  was 
barbaroufly  murdered,  and  two  of  Edward  V.’s  uncles. 

The  collegiate  chapel  of  St  Clement,  which  had  a 
dean,  three  prebendaries.  See.  is  Hill  diftmguifhablc 
in  it.  This  town  has  a good  market,  and  fairs  for 
horfes,  (keep,  and  other  cattle.  It  is  a corporation, 
governed  by  a mayor,  recorder,  aldermen,  and  bur- 
geffet,  and  gives  title  of  carl  to  the  family  of  Ferrnor. 

In  the  reign  of  Queen  Elizabeth,  200  k was  left  by 
George  Talbot,  earTof  Shrewlhury,  to  be  lent  for  ever, 
at  y 1.  a time,  on  proper  fccurity,  for  three  yearn,  to 
the  poor  artificers  of  the  town ; and  Thomas  Went- 
worth, Efq;  anceflor  to  the  marquis  of  Rocking- 
ham, left  200  L to  the  charity- fchool.  A branch  of 
the  gieat  Roman  military  way  called  Ermrttftrett,  which 
palled  Bom  Lincoln  to  York,  aaay  be  traced  betwixt 
Yy  M 
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town  and  Doncafler.  The  adjacent  country  yields 
plenty  of  limcftone,  together  with  liquorice  and  fleirrets. 
W.  Long.  i.  y.  N.  Lat.  53.  4a. 

PONTlFEX,  Pontiff,  or  Ifigb-priefi,  a perfon 
who  ha*  the  fuperintcndancc  and  direction  of  divine 
worihip,  as  the  offering  of  facrifices  and  otlier  religious 
folcmnitics.  The  Romans  had  a college  of  pontiffs ; 
and  over  thefe  a foverrign  pontiff,  or  pontifex  maxi- 
mum, inffitnted  by  Numa,  whofe  function  it  was  to 
prtferibc  the  ceremonies  each  god  was  to  be  worship- 
ped withal,  compofe  the  rituals,  dired  the  vcftals,  and 
for  a good  while  to  perform  the  bufinefs  of  augury, 
till,  on  fame  fupcrftitious  occafion,  he  was  prohibited 
intermeddling  therewith.  The  office  of  the  college  of 
pontiffs  was  to  affill  the  high-prieff  in  giving  judgment 
in  all  caufcs  relating  to  religion,  inquiring  into  the 
lives  and  manners  of  the  inferior  priefts,  and  punch- 
ing them  if  they  faw  occafion,  &c.  The  Jews  too  had 
their  pontiffs ; and  among  the  Rotnaniils,  the  pope  is 
dill  ftyled  the  foverrign  pontiff. 

PONTIFICATE,  is  uied  for  the  flate  or  dignipr 
of  a pontiff  or  high-prieft  ; but  more  particularly  in 
modern  writers  for  the  reign  of  a pope. 

PONTIUS  ( Pilate. ) See  Pilate. 

PONTON,  or  Pontoon,  in  war,  a kind  of  flat 
bottomed  boat,  whofe  carcafc  of  wood  i*  lined  within 
and  without  with  tin  : they  ferve  to  lay  bridges  over 
rivers  for  the  artillery  and  army  to  march  over.  The 
French  pontoons,  and  thofe  of  moft  other  powers,  are 
made  of  copper  on  the  outfidc:  though  tliefe  coll  more 
at  firft,  yet  they  laff  much  longer  tlian  thofe  of  tin 
and  when  worn  out,  the  copper  fells  nearly  for  as 
much  as  it  cofl  at  firft ; but  when  ours  are  rendered 
ufelefs,  they  fell  for  nothing.  Our  pontoons  are  21 
feet  long,  five  feet  broad,  and  depth  within  two  feet  t.y 
inches.  - 

PoNTooN-Carringe,  is  made  with  two  wheels  only, 
and  two  long  fidr-pieces,  whofe  fore-ends  arc  fvip port- 
ed by  a limber  ; and  ferves  to  carry  the  pontoon,  boards, 
crofs-timbcrs,  anchors,  and  every  other  thing  neceffary 
for  making  a bridge. 

PoNfoeN-Brif/gn,  is  made  of  pontoons  flipped  into 
the  water,  and  placed  about  five  or  fix  feet  afundcr ; 
each  faftened  with  an  anchor,  when  the  river  has  a 
ftrong  current ; or  to  a ftrong  rope  that  goes  acrofa  the 
river,  running  through  the  rings  of  the  pontoons.  Each 
boat  has  an  anchor,  cable,  baulks,  and  chcfts.  The 
baulks  are  about  five  or  fix  inches  fquarc,  and  2 1 feet 
long.  The  chcfts  are  boards  joined  together  by  wooden 
liars,  about  three  feet  broad  and  12  feet  long.  The 
baulks  arc  laid  acral's  the  pontoons  at  fome  diftance 
from  one  another,  and  the  chcfts  upon  them  joined 
clofe  ; which  mak.es"h  bridge  in  a very  fliort  time,  ca- 
pable of  fupporting  any  weight. 

PONT  St  Esprit,  is  a town  of  France,  in  Langue- 
doc, in  the  diocefe  of  Ufe2.  It  is  feated  on  the  river 
Rhone,  over  which  is  one  of  the  fined  bridges  in  France^ 
It  is  840  yards  long,  and  confifts  of  26  arches.  Each 
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pier  is  pierced  with  an  aperture,  in  order  to  facilitate  Panto* 
the  paffage  of  the  water  where  the  river  is  high.  The  ‘ “*  ^ 

town  is  large,  but  the  ftrects  are  narrow  and  ill-built.  * 

It  formerly  contained  fevcial  churches  and  convent*.  It 
is  1 7 miles  fouth  of  Viviens,  and  55  north-call  of  Mont- 
pelier. E.  Long.  4.  46.  N.  Lat.  44.  13. 

PONT  US,  the  name  of  an  ancient  kingdom  of  Alia, 
originally  a part  of  Cappidocia;  bounded  on  the  eaft 
by  Colchis,  on  the  welt  by  the  river  Hnlyis,  on  the 
north  by  the  Euxinc  Sea,  and  on  the  fouth  by  Arme- 
nia Minor.  Some  derive  the  name  of  Pontus  from  the  Erymologf 
neighbouring  fea,  commonly  called  by  the  Latin*  Pontut  of  the 
Kuxinui  t others  from  an  ancient  king  named  Pontut,  n*o<* 
who  imparted  his  name  both  to  the  country  and  the 
fca  j but  Bochart  deduces  it  from  the  Phoenician  word 
Ootno,  fignifying  a filberd,  as  if  that  nut  abounded  re- 
markably in  this  place.  But  this  derivation  feetps  to 
be  very  far  fetched  ; and  the  common  opinion  that  the 
country  derived  its  name  from  the  fca,  feems  by  far  the- 
moft  probable.  The  kingdom  was  divided  into  three 
parts  ; the  firft,  named  Ponitu  Galatuus , extending  from 
the  river  Halya  to  the  Thermodon  ; the  fecond,  named" 

Pontut  Polemvnoitut,  extended  from  the  Thermodon  to 
the  borders  of  Pontut  Cappadoticvs  ; and  this  laft  extend- 
ed from  Pont  us  Poltmonatcus  to  Colchis,  having  Ar- 
raeuia  Minor  and  the  upper  ilrcam  of  the  Euphrate* 
for  its  font  hem  boundary. 

It  is  commonly  believed,  that  tbe  firft  inhabitants  of 
Pontut  were  defeended  from  Tubal ; but  in  procefs  of 
time  mixed  with  Cappadocians,  Paphlagomans,  and 
other  foreign  nations,  bcfidcs  many  Greek  colonic* 
which  fettled  in  thofe  parts,  and  maintained  their  liberty 
fill  the  time  of  Mithridate*  the  Great  and  Phamaccs. 

The  firft  king  of  this  country  whom  we  find  mentioned 
ia  hiftory  is  Artabazrs,  who  had  the  crown  bellowed  ibe  fixft 
on  him  by  Darius  (a)  Jdyftafpea.  The  next  was  Rhodo-kiog. 
bates,  who  reigned  in  the  time  of  Darius  Nothus.  After 
him  came  Mtthridates,  who,  refufing  to  pay  the  ufual- 
tributc  to  the  Perfians,  was  defeated  by  Artaxcrxca 
Mnemon  ; but  a peace  was  loon  after  concluded  by  tbe 
mediation  of  Tiffaphcmes.  Bcfide*  this,  we  hear  no- 
thing of  him  farther  than  that  he  was  trcachtroufly  taken 
prifoner  by  Clearchus  afterwards  tyrant  of  Heradea, 
and  obliged  to  pay  a large  fum  for  his  nmfom.  j 

Mi t Initiates  I.  was  fucceeded  by  Ariobarzancs,  whoMrthn- 
being  appointed  by  Artaxcrxes  governor  of  Lydia^dsies  L 
Ionia,  and  Phrygia,  employed  the  forces  that  were  un- 
der his  care  in  the  extending  of  his  own  dominions,  and 
fubduing  thofe  of  his  natural  prince.  The  king  of 
Fcrfia  fent  one  Autophrodates  againft  him  ; but  Ario- 
bar/anes,  having  with  great  promifes  prevailed  on  Age- 
filaus  and  Timothxus  the  Athenian  to  come  to  hi&  af- 
fiftance,  obliged  Autoplirodates  10  retire.  He  then- 
rewarded  Agefilaus  with  a great  fum  of  money,  and 
bellowed  on  Timothxus  the  cities  of  Scftwand  Abydas, 
which  he  had  lately  taken  from  the  Perfians.  He  ufed 
his  ulmoft  endeavours  to  reconcile  the  Lacedemonian* 
and  Thebans ; but  not  being  able  to  bring  the  Utter 

to 


(a)  This  country,  together  with  the  adjacent  provinces,  was  in  different  periods  under  the  dominion  of  the 
Affyrians,  Medea,  and  Perfians ; the  laft  of  whom  divided  Cappadocia  into  fatrapies  or  governments,  and  -be- 
llowed that  divifion  which  was  afterwards  called  Pontut  on  one  of  the  anccftors  of  Mithridatcs.  This  regulation 
was  effeded  in  the  reign  of  Darius  the  fea  ef  Hyftafpcs,  and  has  bcca  regarded  as  the  date  of  the  kingdom* 
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‘Ponca*  to  any  reafonable  term*,  he  nffnled  the  Lacedemonians 
u"  v ■ ' with  vaft  Jura*  of  money.  The  Athenians  (turned  fo 

much  refpeft  for  this  prince,  that  they  not  only  tnadc 
him  free  of  their,  city,  hut  granted  both  him  and  his 
children  whatever  they  alked  of  them.  He  was  mur- 
dered in  the  28th  year  of  bis  reign  by  one  Mithridates, 
whom  authors  fuppofe  to  have  been  hit  fun.  This 
happefltd  at  the  time  that  Alexander  the  Great  invaded 
Aha,  fo  that  Pontus  for  a time  fell  under  the  power  of 
the  Macedonians. 

Ariohar*  *n  t^5C  Antigonus,  Mithridates  the  fon  of 

ernes  Ariobarzaucs  (hook  off  the  Macedonian  yoke  ; the  par- 
flt-tkes  off  ticulars  of  which  event  arc  related  as  follow.  Antigo- 
Av>>*n*Ce"  BU*  ^av‘nK  dreamed  that  he  had  a field  in  which  gold 
yoke.  grew  *k<T  manner  of  com.  and  that  Mithridates 
cut  it  down  and  earned  it  into  Pontus,  began  to  be  very 
.jealous  of  him,  and  ordered  him  to  be  put  to  death 
privately.  But  Mithridates,  having  got  notice  of  the 
king's  intention,  withdrew  into  Paphhgoma,  attended 
only  by  fix  borfemen.  Here,  being  joined  by  many 
others,  he  poffcffcd  himfclf  of  Cuiiaium,  a ftrong  hold 
fuuated  near  mount  Olgafy*  ; from  whence,  as  his  army 
^continually  increafcd,  he  made  an  irruption  into  Cap- 
padocia ; and  having  driven  the  commanders  of  Anti- 
gonus from  that  part  which  borders  upon  Pontus,  he 
entered  his  paterual  kingdom,  which,  in  fpitc  of  the 
utmoft  efforts  of  Antigonus,  he  held  for  the  fpacc  of 
jz6  years,  and  tranfmiticd  to  his  poftcrity. 

Under  the  reigns  of  Mithridates  III.  Ariobarzancs  II. 
and  Mithridates  IV.  the  immediate  fucccfibrs  of  Mithri- 
dates II.  nothing  remarkable  happened.  But  Mithri- 
datrg  V.  made  war  on  tlic  inhabitants  of  Sinope,  a city 
on  the  coafl  of  Paphlagonia.  He  made  himfclf  mailer 
of  all  the  adjacent  places  ; but  finding  the  whole  penin- 
fula,  ou  which  Sinope  itfelf  (lood,  well  fortified  and  gar- 
ri Toned,  not  ojily  by  the  inhabitants,  but  by  their  allies 
the  Rhodians,  lie  abandoned  the  enterprife.  He  after- 
wards proved  a great  friend  to  the  Rhodians,  and  af- 
fifted  them  with  money  to  repair  the  Ioffes  they  had 
fuftained  by  an  earthquake.  He  entered  alfo  into  a 
Uriel  alliance  with  Antiochus  the  Great,  who  married 
one  of  his  daughters  named  J.ntd'-ce. 

Ph»m*'e»I  After  tlic  death  of  Mithridates  V.  his  fon  Phamaces  L 
differs  wiib  attacking  the  city  of  Sinope,  unexpectedly  took  it  by 
the  Ro-  ftorra.  On  this  the  Rhodians  fent  ambaffadors  to  Rome, 
complaining  of  the  behaviour  of  the  king  of  Pontus ; 
but  Phamaces  was  fo  far  from  being  intimidated  by 
their  threats,  that  he  invaded  the  territories  of  Eumenes 
their  great  ally.  The  latter  fent  ambaffadors  to  Rome, 
and  entered  into  an  alliance  with  Ariarathes  king  of 
Cappadocia.  Phamaces,  in  his  turn,  fent  ambaffadors 
to  Rome,  complaining  of  Eumenes  and  Ariarathes  ; 
upon  which  fomc  Romans  were  lent  into  Afia  to  inquire 
into  the  (late  of  matters.  Thcfc  found  Eumenes  and 
his  affociates  willing,  to  accommodate  the  difference,  but 
Pharnaccs  in  a quite  oppofitc  dilpofition,  which  they 
accordingly  reported  at  Rome. 

In  the  mean  time  a war  was  commenced  between 
Eumenes  and  Phamaces  ; but  the  latter,  being  disap- 
pointed of  afliftancc  from  Seleucus  king  of  Syria,  whom 
the  Romans  would  not  allow  to  join  him,  was  at  fail 
^ forced  to  fuc  for  peace ; which  was  granted  him  upon 
Concludes  following  conditions:  That  he  (liould  forthwith 
a moft  dif-  withdraw  his  forces  from  Galatia,  and  difannul  all  en- 
ad vantage-  gagements  and  alliances  with  the  inhabitants  of  that 
out  peace.  “ 


country  ; that  he  fhould  in  like  manner  evacuate  Pa-  ^mps. 
phlagunia,  and  feud  back  fuch  as  he  had  from  thence  — * 
carried  into  flavery  ; that  he  (hould  rcftorc  to  Ariarathes 
all  the  p lares  whirl i he  Iwd  taken  during  the  war,  the 
hoftage*  of  both  kings,  all  tlieir  pri Toners  without  ran- 
fom,  and  moreover  Ihould  deliver  up  to  them  fuch  of 
their  fubje&s  as  from  the  firft  breaking  out  of  the  war 
had  Bed  to  him  ; that  he  (hould  return  to  Morzias,  a 
petty  king  in  tliefc  part*,  and  to  Ariarathes,'  900  ta- 
lents which  he  had  feized  in  the  war,  and  pay  down  300 
more  to  Eumenes  as  a fine  for  invading  his  dominions 
without  provocation.  Mithridates,  king  of  Armenia, 
having  in  this  war  joined  Pharnaccs,  was,  by  the  articles 
of  the  treaty,  obliged  to  pay  300  talents  to  Ariarathes 
for  haring  afiilkd  his  enemy  contrary  to  an  alliance  at 
that  time  fubliiling  between  them.  Soon  after  Phamaces 
died,  and  left  the  kingdom  to  his  fon  Mithridates  VL 
more  weakened  by  tlus  peace  than  by  the  moft  dcftruc- 
tiwe  war.  • y 

The  new  king  entered  into  an  alliance  with  the  Ro- Hi*  f°n 
mans,  and  proved  fuch  a faithful  friend,  that  he  was  cJj?cr* 
rewarded  by  the  fenate  with  Phrygia  Major,  and  ho-  *^11% 
noured  with  the  title  of  the  friend  and  ally  of  the  people  Romans, 
of  Jlomc.  After  a long  and  profperous  reign,  he  was 
murdered  by  iome  of  his  intimate  acquaintance^  and 
was  luce  ceded  by  bis  fon  Mithridates  VII.  furnamed 
the  Great.  g 

The  new  prince,  though  not  exceeding  13  years  of  MithHda- 
age,  began  his  reign  with  moft  inhuman  ads  of  cruelty  testhe 
to  Ids  mother  and  neareft  relations.  His  father,  hy  httt,rc^ta 
fall  will,  had  appointed  him  and  his  mother  joint  heirs 
to  the  kingdom ; but  he,  claiming  the  whole,  threw r 
her  into  prifon,  where  (he  foon  died  through  the  hard 
ufage  (he  met  with.  Thofc  to  whom  the  care  of  bis 
education  was  committed,  obferving  him  to  be  of  a 
cruel  and  unruly  temper,  made  various  attempts  on  his 
life,  but  could  never  effed  their  defign,  as  the  king 
was  always  on  his  guard,  and  armed,  in  that  tender  age, 
againft  all  kind  of  tteachery,  without  (howing  the  lead 
diffidence.  ^ 

In  his  youth  Mithridates  took  care  to  inure  himfclf  Hi*  extra, 
to  hardlbips  palling  whole  months  in  the  open  air,  fd*n*I7 
employed  in  the  excrcife  of  hunting,  and  often  taking 
bis  reft  amicht  the  frozen  fnow.  When  he  came  of  age, 
he  married  hi*  filler  named  Lmulkty  by  whom  he  had  a 
fon  named  PLimacet.  After  this  he  took  a journey 
through  many  different  kingdoms  of  Alia,  having  no- 
thing lefs  in  view  than  the  w-holc  continent.  He  learned 
their  different  languages,  of  which  he  is  faid  to  have 
fpoken  2 2 ; took  an  eltimale  of  their  ftreugth ; and 
above  all  viewed  narrowly  their  flrong  holds  and  forti- 
fied towns.  In  this  journey  he  fpent  three  years  ; du- 
ring which  time,  a report  being  lpread  abroad  that  he 
was  dead,  his  wife  Laodice  had  a criminal  converfation 
with  one  of  the  lords  of  her  court,  and  hnd  a Ton  by 
him.  When  her  hufband  returned,  (he  prefemed  him 
with  a poifoned  bowl ; but  Mithridates  had  accuftomed 
himfclf  to  take  poifon  from  his  infancy,  fo  tliat  it  had 
sow  no  other  effect  than  to  h^ftcu  jhe  dcftru&ion  of  Iris 
wife,  which  very  foon  took  place,  together  with  all 
thofc  who  had  been  any  way  acccffory  to  her  difloyalty 
and  incontinence. 

The  king  now  began  to  put  in  execution  his  fchemes 
of  conqueft.  However,  he  ccrtaifiiy  took  the  wrong 
method  by  attacking  firit  thofc  nations,  which  were  ira- 
Y y 2 mediately 
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Foma*.  mediately  tinder  the  proteftion  of  Rome,  and  thus  at 
once  provoking  that  powerful  people  to  fall  upon  him. 
Conquer*  He  began  with  PaphUjonia,  which  the  Roman*  had 
fc-ver»l  declared  a free  ftate.  This  country  he  eafily  reduced* 
pnnnciiM,  and  divided  between  himfclf  and  Nicomcdcs  king  of 
Bithynia,  at  that  time  h»  ally.  The  Roman*  remon- 
first ed  ; but  Mithridatcs,  initcad  of  paying  any  regard 
to  their,  rcroonftraocct,  invaded  Galatia,  which  was  im- 
mediately under  their  protection.  This  he  alfo  reduced* 
and  then  turned  his  eye*  on  Cappadocia.  But  a*  the 
kingdom  of  Cappadocia  was  at  that  time  held  by  Aria- 
rathes, who  was  a gieat  favourite  of  the  Roman*,  and 
married  to  the  filler  of  Mithridates,  the  latter  hired  an 
II  aflafTm  to  difpatch  Ariarathc*,  after  which  he  thought 
$>**•  he  might  fucceed  better  in  his defigm.  After  the  death 
C*pi»*docU Ariarathc*,  Cappadocia  was  invaded  by  Nicomedea 
to  be  aiur-  lung  °f  Bithynia,  who  drove  out  the  fon,  and  married 
dtrtd.  the  widow  of  Ariarathes.  This  gave  Mithridatcs  a 
phufible  pretence  for  invading  Cappadocia ; which  he 
initially  did,  and  drove  Nicomcdcs  quite  out  of  the 
country.  Thus  Mithridates  gained  confidcrable  repu- 
tation, not  only  aa  a warrior,  but  as  a jull  and  good- 
natured  prince  •,  for  as  it  was  not  known  that  he  had  any 
hand  in  the  raurdcT  of  Ariarathc*,  every  one  imagined 
that  he  had  undertaken  the  war  again!!  Nicomcdcs, 
merely  to  revenge  the  quarrel  of  bis  nephew,  and  to  re- 
ft ore  bun  to  his  right.  To  keep  up  the  farce  a little 
longer,  Mithridates  a&ually  withdrew  his  troops  out  of 
the  country,  and  left  the  young  prince  maftcr  of  the 
kingdom.  In  a Ihort  time,  however,  he  began  to  prefs 
the  young  king  of  Cappadocia  to  rccal  the  aflatfin  Gor- 
dius, who  had  murdered  bis  father : but  this  the  king 
of  Cappadocia  refufed  with  indignation ; and  Mithn- 
dates,  being  determined  on  a quarrel  at  all  events,  took 
the  field  with  an  army  of  8j,cco  foot,  io,cco  horfe, 
and  600  chariots  armed  with  feythca.  With  this  force 
he  imagined  he  fhould  carry  all  before  him  ; but  finding 
the  king  of  Cappadocia  ready  to  oppofe  him  with  a 
M force  uo  way  inferior  to  his  own,  he  had  recourfe  to 
AflMScaec*  treachery  ; and  inriting  his  nephew  to  a conference, 
h**  own  ne-fiabbed  liira,  in  the  fight  of  both  armies,  with  a dagger 
phew.  which  he  had  concealed  in  the  plaits  of  his  garment. 

This  barbaious  and  unexpected  piece  of  treachery  liad 
fuch  an  efieCt  on  tne  Cappadocians  that  they  threw 
down  their  arms,  and  fufltred  Mithridatcs,  without  op- 
position, to  fer/.e  upon  all  their  ftrong  holds.  He  re- 
iigned  the  kingdom,  however,  to  his  fon,  a child  of 
tight  years  of  age.  The  care  of  the  young  prince,  and 
of  the  whole  kingdom,  he  committed  to  Gordii* ; but 
the  Cappadocians,  disdaining  to  be  ruled  by  fuch  a 
Scandalous  aflaflin,  placed  on  the  throne  the  bibther  of 
Ariarathes,  who  had  kept  himfclf  concealed  in  fomc  part 
of  Alla.  His  reign,  however,  was  of  fliort  duration  j 
he  being  tboa  after  driven  out  by  Mithridates,  and 
the  Cappadocians  again  reduced.  The  unhappy  prince 
died  of  grief  | and  in  him  ended  the  family  of  Fharnaccs, 
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greateft  kindnefi,  and  Jhaodicc  the  wife  of  Nicomedea 
even  confirmed  the  deceit  by  her  oath.  But  in  the  ** 

mean  time  Mithridatcs  having  got  intelligence  of  the  i^'jiceit 
plot,  fcot  notice  of  it  by  Gordius  to  the  Romans,  fo  c*pofcd  by 
that  the  impofturc  was  loon  known  at  Rome  alio.  The  M uhnda* 
confcqueuce  of  this  wa»,  that  the  fen  at  r commanded  ***■ 
Mithridatcs  to  iclinquiih  Cappadocia,  ami  Nicomcdca 
that  part  of  Paphlagonia  which  he  pofTcficd ; declaring 
both  thefe  countries  free.  The  Cappadocians  protefted 
that  they  could  not  live  without  a king ; upon  which 
they  were  allowed  to  cboofe  one  of  their  ovrn  nation. 
Mithridatea  ufed  all  his  interefl  in  favour  of  Gordius.; 
but  be  being  excluded  by  the  Romans,  one  Ariobarzxnes 
was  cbofen  by  the  majority  of  votes.  , f 

To  enforce  this  cicdiion,  Sylla  was  fen*  into  Cappa-  Ariohsr- 
docia.  He  had  the  character  of  an  atnbaJTiidor,  hut  the 
real  intent  of  his  coming  was  todifappoint  the  ambitious 
defigns  of  Mithridatea.  With  an  handful  of  forces  he  appa 
defeated  a numerous  army  of  Cappadocians  and  Arme-'r  th< 
uians  commanded  by  Gordius,  and  fettled  Arioharzaaea 
on  the  throne.  But  no  fooner  SylU  »ron<r  tha»  by‘  Ml 
Mithridates  fiirred  up  rigranci  king  of  Armenia  agamft:  due*, 
Ariobarzanes,  who,  without  making  any  rdiftance,  fled 
to  Rome,  and  Tigranes  reflored  the  kingdom  to  Aiia- 
rathe*  the  fon  of  Mithridatea.  At  the  fame  time  died 
the  king  of  Bithynia ; upon  which  Mithridatcs  immrv 
diatciy  invaded  that  country,  and  drove  oat  Nicomedea 
the  natural  fon  of  the  late  king.  But  the  expelled  prince, 
having  fled  to  Rome,  and  bcuig  aUdled  by  that  power- 
ful republic,  the  king  of  Pontus  was  foon  obliged  to 
abandon  Bithynia  and  Cappadocia.  ttf 

The  Romans  now  being  exceedingly  jealous  of  Che  Who  co- 
power  and  ambition  of  Mithridatcs,  rdolvcd  t«  humble 
him  at  all  events.  For  this  purpofe  they  font  ambaf- Ra_ 
fadors  to  the  kings  of  Bithynia  and  Cappadocia,  dc-  mans, 
firing  them  to  make  frequent  inroads  iuto  the  neigh- 
bouring territories  of  Mithridatcs,  and  Ik  have  there  aa 
they  pic. lied ; alluring  them  of  powerful  affiftancr  in 
cafe  they  ihould  have  occafion.  Ariobarzanes  could  not 
by  any  means  be  induced  to  provoke  fo  powerful  a 
neighbour ; but  Nicomcdcs  being  induced,  partly  by 
promites  and  partly  by  menaces,  to  comply,  entered 
Pontus,  where  he  Uidwatlc  whole  provinces  with  lire 
and  fword.  Mithridatcs  complained  to  the  Roman  le- 
gates : but  they  replied,  that  he  himfclf  bad  been  th« 
firfi  aggrefibr ; that  Nicomedea  had  only  paid  him  in 
hi*  own  coin,  and  that  they  would  not  allow  him  to  fy 
hurt  their  friend  and  ally.  Upon  this  Mithridates,  >efe»t»A- 
cwtering  Cappadocia  with  a numerous  army,  pot  to  flight  riohsraansa 
the  united  forces  of  Ariobarzanes  and  Aitiniuc  the  Ro-  Al1** 
man  legate  thus  making  himfclf  once  more  mailer  of  ” ’ 
this  kingdom.  In  the  mean  time  he  fent  nnibafTadors 
to  Rome,  complaining  of  the  proceedings  of  Nicomcdcs : 
bnt  bis  amhaffadors  met  with  a very  indifferent  recep- 
tion ; being  enjoined  to  tell  their  mafler,  tfiat  be  muA 
either  reftore  the  kingdom  of  Cappadocia  to  Aricbar- 


who  had  ruled  Cappadocia  from  the  time  of  Cyrus  1 zanes,  and  make  peace  with  Nicomcdes,  or  be  accounted 


13  the  Great. 

JjTcotnedcs  • Nicomcdcs  king  of  Bithynia,  being  1* 

^Svmaat-'  °*  Mithridatea,  aad  hippo  ling  that  his  own  ckwni- 

te:npn  to  nmns  would  a ext  fall  a prey  to  the  ambitious  conqueror, 
deceive  the  fuborned  a youth  of  a comely  and  majeflic  afpeft  to 
Romans.  pretend  that  he  was  a third  fon  of  Ariarathes,  to  go  to 
Rome,  and  demand  the  kingdom  of  Cappadocia  as  hi* 
juft  right.  He  sros  secemd  by  the  testate  vkb  ike 


an  enemy  of  the  Roman  people.  With  this  anfieer  they 
were  commanded  to  depart  the  city  that  very  day,  and 
tuki  that  no  more  ambafbidon*  could  be  admitted  till 
fuch  time  a&  their  commands  were  obeyed. 

In  the  mean  time  both  parties  prepared  for  war. 
The  Roman  legates  in  Afia  drew  together  all  the  force* 
they  could  muiicr  in  Bithynia,  Cappadocia,  Faphlago- 
aad  Galana ; and,  being  joined  by  Calftus  governor 

of 
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Nw-  of  Afia,  took  the  field  agatnft  Mithridate*  jo  the  year 
L » $9  B.  C.  They  divided  their  army  Into  fe\eral  (mall 

bodies  i Gafttus  encamped  on  the  confines  of  Bithynia 
and  Galatia  ; Maniua  Aquilius  with  hit  body  poflefled 
himfelf  of  the  avenues  leading  from  Pontus  into  Bithy. 
nia  ; Quintus  Oppius  fecured  the  entrance  into  Cappa- 
docia ; and  the  admirals  Minucius  Rufus  and  C.  I’opi- 
lius  lay  with  a fleet  of  300  fail  at  Byzantium,  to  pre- 
vent the  enemy  from  entering  tire  Buxine  fea.  Bach 
of  the  generals  had  under  his  command  an  army  of 
40,000  men  ; bt Jules  a body  of  50,000  foot  and  6000 
horfe  brought  to  their  affiftance  by  Nicomcdes. 

On  the  other  hand,  Mitbridatc#  having  invited  feveral 
of  the  neighbouring  nations  to  join  him,  coUc&ed  an 
army  of  250,000  foot,  50^x30  borfe,  1 30  chariots 
yg  armed  with  fey  the* } befidet  300  (hips  and  loo  galleys. 
And  Nico-  Part  of  this  force  he  detached" again ll  Nicomedcs ; and 
mede*  and  utterly  defeated  him,  though  much  fuperior  in  number, 
-rLas**"  “ **e  wa*  poflelHon  of  an  advantageous  poll  by 

order  of  Caffius.  Another  part  be  detached  againlt 
Maniua  Aquiliui,  whom  he  ahb  defeated  with  the  lufs 
of  10,000  killed  on  the  fpot,  and  3000  taken  prifuners  ; 
on  which  the  other  Roman  generals  abandoned  their 
pods,  the  fleet  alfo  difperfed,  and  mod  of  the  (hips  were 
cither  taken  or  funk  by  the  admirals  of  Mithridatcs. 
0«et-»ur*  The  king  of  Pantos  bow  rrfoiving  to  improve  tbc 
AG*  Mi*  opportunity,  and  drive  the  Romans  entirely  out  of  A- 
®or*  fis,  over-ran  all  Phrygia,  Myfia,  Afu  Proper,  Caria, 
Lvcia,  Pamphylia,  Paphlagonia,  and  Bithynia,  with  all 
the  rdl  of  the  couatric*  which  had  either  belonged  to  or 
Bdcd  with  the  Romans,  as  far  as  Ionia.  He  was  re- 
ceived everywhere  with  the  greatefl  dcnionltrations  of 
joy  ; the  inhabitants  flocking  to  him  in  white  garments, 
and  calling  him  their  father,  deliverer,  their  god,  and 
the  great  and  foie  lord  of  all  Afia.  What  gained 
him  the  affections  of  the  people  was  bis  kind  ufage  to 
the  prifoneis  he  had  taken  in  the  two  engagements 
above-mentioned  ; for  he  not  only  fent  them  all  home 
without  ranfom,  but  furniflird  them  with  plenty  of  pro- 
villous,  and  money  fufheient  to  dcfiay  their  expence* by 
the  way.  Ambafladovs  flocked  to  him  from  all  parts ; 
and  among  others,  from  Laodicea  on  the  Lycus,  to 
whom  the  king  prumifed  his  protection,  pro\ided  they 
delivered  up  to  him  Q.  Oppius  governor  of  Pamphylia, 
who  had  fled  thither  lor  protection.  This  requelt  was 
readily  complied  with  ; Oppius  was  fent  to  him  in 
chains,  with  lictors  walking  before  him  in  dcriiion  of 
the  Roman  pride  and  oflentstion.  Mithridatcs  was 
overjoyed  to  fee  a Roman  general  and  proconful  in  his 
pow  er  i and  his  joy  was  foon  after  incrcafcd  by  the  ar- 
rival of  Masuus  Aqutlius,  whom  the  Bcibiaos,  revolting 
from  the  Romans,  Cent  to  him  in  fetters,  together  with 
many  other  Romans  of  diftinftion  who  had  taken  (bel- 
ter among  them.  As  be  had  been  the  chief  author  of 
the  war,  Mitimdaies  led  him  about  with  him  wherever 
h.*  went,  either  bound  on  an  afs,  or  on  foot  coupled 
^"vnth  one  Bailames  a public  tnakfa&or,  compelling  him 
l0  to  proclaim  to  the  crowds  who  came  to  fee  him,  that  he 
Tutt  Aqvi-  was  Manru*  Aquilrus  the  konun  legate.  When  he 
to  came  to  Pcrgaraus,  he  caufed  him  firfl  to  be  publicly 
<cas*u  whipped,  tlum  to  be  put  on  the  rack,  and  laftly  melted 
gold  to  be  poured  down  his  throat. 

Mithridatcs  being  now  looked  upon  aa  invincible,  all 
the  fore  cities  of  Aha  received  him  as  their  fovercign. 


contributing  large  furoi  towards  the  defraying  the  ex-  Past*..#, 
pcnces  of  the  war  j by  which  means  he  became  poflefled 
of  fuch  treafnres  as  enabled  him  to  keep  fevend  nume- 
rous armies  in  the  field  for  five  years  without  levying 
any  taxes  on  hi&  Abjcds.  As  many  Rdman  citizens 
were  difperfed  in  Tne  provinces  which  Mithridatcs  had 
iubdued,  he  confidcrcd  thefe  as  fo  many  (pics  who  would 
not  fail  to  fend  an  account  of  his  prwccdmgs  to  Rome;  tr 

for  which  reafon  he  rcfohrd  to  cut  them  all  off  at  once  Cruelly 
by  a general  nuflacre  , which  barbarous  policy,  it 
(aid,  had  never  been  heard  of  till  his  time,  but  has  been^*s*ja 
fince  pisflifed  by  other  nations.  He  difpatched  private  .via. 
letters  to  all  the  governors  and  magiftrates  of  the  cities 
where  the  Romans  refided,  enjoining  them  on  pain  of 
death,  and  the  entire  dcllrulrion  of  their  country,  to 
caufc  all  tj)e  Italian  race,  women  and  children  not  ex- 
cepted, to  be  murdered  on  the  30th  day  from  the  date 
of  his  letters,  and  to  let  their  bodies  he  unburied  in  the 
open  fields.  One  moiety  of  their  good*  was  to  be  for- 
feited to  the  king,  and  the  other  be  flowed  as  a reward 
on  the  aiTaflins.  Whatever  Have  murdered  his  maftcr 
was  to  receive  his  liberty,  and  one  half  of  the  debt  was 
to  be  remitted  to  the  debtor  that  (hould  kill  his  credi- 
tor. Whoever  concealed  an  Italian,  under  any  pretence 
whatever,  was  to  be  punifhed  with  immediate  drath. 

On  the  fatal  dAy,  all  the  gates  of  the  cities  being  (hut, 
and  the  avenues  kept  with  foldiers,  the  king’s  order* 
were  proclaimed,  which  caufcd  an  univerfal  horror,  not 
only  among  the  unhappy  victim*  tbemJelvrs,  but  among 
thofe  who  had  any  feelings  of  humanity,  at  feeing  thtru- 
felves  obliged  either  to  betray  and  murder  thru  inno- 
cent guefls,  friends,  and  relations,  or  to  become  liable 
to  a cruel  dsath.  However,  as  moll  of  tbc  All  sties 
bore  a mortal  hatred  to  the  Romans,  ;inH  were  more- 
over animated  by  the  promife  of  an  ample  reward,  the- 
orders  were  without  delay  put  in  execution.  The  in- 
habitants of  Bphefus,  where  Mithridatcs  then  refided, 
dragged  fuch  as  had  taken  fnn&uary  in  the  temple  of 
Diaua  from  the  very  flattie  of  the  goddefs,  and  put 
them  to  the  fword.  Tbc  Pcrgameniaus  aifcharged  Ihowcra 
of  darts  upon  them  as  they  embraced  the  ftatues  in  the 
temple  of  Efculapius.  At  Adraxnyttiura  in  Myfia  ma- 
ny were  murdered  in  the  water,  while  they  were  at- 
tempting, with  their  children  on  their  backs,  to  fwim 
over  to  the  ifland  of  Lefbos.  The  Caunians,  who  not 
long  before  had  been  delivered  from  the  yoke  of  the 
Rhodians,  and  reftored  to  their  ancient  privileges,  ex- 
celled ail  the  reft  in  cruelty  : for,  as  if  they  had  apotta- 
tifed  from  human  nature,  they  took  plcafurc  in  tor- 
menting and  butchering  the  innocent  children  before 
their  mothers  eyes ; fome  of  them  running  dirt  railed, 
and  others  dying  with  grief  at  a fight  which  nature 
could  not  bear.  The  Tralliaos  were  the  only  people  on 
the  continent  who  would  not  have  the  cruelty  to  imbrue 
their  hands  in  the  blood  of  the  innocent  Italians. 
However,  as  the  king's  ordm  were  peremptory,  they 
hired  one  Theophilus  a Paphlagonia n to  difpatch  the 
few  Romans  that  lived  among  them.  He,  haring  (hot 
them  all  up  together  in  the  temple  of  Concord,  fir  ft  cut 
off  their  hands  as  they  embraced  tbc  ftatues  of  the  gods, 
and  then  hacked  them  in  pieces.  Many  Romans  were 
laved  on  the  floating  iflands  of  Lydia  called  Calamhts, 
where  they  concealed  themfclves  till  fuch  time  as  they 
found  an  opportunity  of  cfcapiag  out  of  Afia.  Ncver- 
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y»ota».  thelefs,  according  to  Plutarch  and  Dion,  l 50,000  Ro- 
v_r"'  man  citizens  were  mattacred  on  that  day  ; but,  accord- 
ing to  othm,  only  80,000. 

Mithridates  having  now  got  rid  of  thofe  whom  he 
was  in  dread  of  on  the  continent,  gpbarked  great  part 
of  his  forces  in  order  to  reduce  thr  i (lands  of  the  Ar- 
chipelago. At  Cos  he  was  gladly  received,  and  had  de- 
livered up  to  him  the  young  Alexander,  fon  of  Alexan- 
der king  of  Egypt,  who  being  driven  out  of  that  coun- 
try, was  killed  by  Charcaa  a fea-captain  as  he  was  re- 
tiring in  a fmall  vcflcl  to  Cyprus.  With  the  young 
prince,  they  put  into  the  king’s  hands  vail  fuma  of  mo- 
ney, with  all  the  goklen  veflels  and  jewels,  to  an  inv 
menfe  value,  which  his  grandmother  Cleopatra  had  been 
■ amaflmg  for  many  years.  To  the  young  prince  Mith- 
ridates  gave  an  education  fui  table  for  a king’s  fon,  but 
kept  the  treafures  to  himfclf.  Here  likewitc  he  found 
800  talents  in  ready  money,  which,  at  the  tirit  breaking 
out  of  the  war,  had  been  depolited  by  the  Jews  of  A- 
fia,  and  were  defigned  for  the  temple  of  Jcrufalem. 

Ba  fills  in  From  Cos  Miuiri  dates  ftcercd  his  courfc  for  Rhodes, 
fiii  at-  where  at  that  time  all  the  Romans  who  had  cfcaped 
tempt  uponthe  maffacrc  above-mentioned  found  a fautluary,  and, 
amongfl  others,  L.  Cafltus  the  proconful.  The  Rho- 
dians, however,  being  very  expert  in  maritime  affairs, 
Mithridates  did  not  think  proper  to  venture  an  engage- 
ment. As  the  enemy’s  fleet  advanced,  therefore,  lie 
retired  ; but  fix  of  the  Rhodian  fliips  coming  up  with 
25  of  his,  a (harp  a&ion  enfued,  in  which  the  Rhodians 
funk  two  of  the  king’s  ffiips,  and  put  the  reti  to  flight. 
In  this  encounter,  though  Mithridates  had  never  feen  a 
lea-fight  before,  he  behaved  with  great  intrepidity;  but 
one  of  the  (hips  of  his  own  fquadron  falling  foul  of  that 
which  carried  him,  he  was  very  near  being  taken  pri- 
foncr.  From  this  time  forth  he  abhorred  the  fea,  and 
took  an  averfion  to  all  the  Chians,  becaufe  the  pilot  of 
that  fhip  was  a Chian.  However,  he  again  appeared 
before  the  iffand ; but  was  forced  anew  io  leave  it 
with  difgracc,  and  to  give  over  all  thoughts  of  redu- 
cing it. 

Mithridates  now  retired  into  Afia,  with  a defign  to 
rahrtdi xc  fistic  the  civil  government  ot  the  couutries  which  he 
reeec.  COB(jUen:<j,  committing  the  care  of  the  war  to  his 
generals.  Archclaus,  his  gcncraliffimo,  was  fent  into 
Greece  with  an  army  of  1 a 0,000  men ; where,  by 
treachery,  lie  made  himfelf  matter  of  Athens,  and  cither 
put  to  the  fword  or  fent  to  Mithridates  all  thofe  who 
.favoured  or  were  fufpc&cd  to  favour  the  Romans.  From 
Athens  he  difpatchcd  parties  to  reduce  the  neighbour- 
ing cattles  and  the  ifland  of  Delos,  which  they  did  ac- 
.cordinglv  ; but  Orobius,  a Roman  general,  hearing 
tliat  the  enemy  kept  no  guards,  but  patted  their  time 
in  caruufing  and  debauchery,  fell  upon  them  unexpect- 
edly, and  cut  off  the  whole  party,  except  Apcllicon  the 
commander. 

In  the  mean  time,  Metrophanes,  another  of  the  king’s 
•generals,  entering  Euboea,  laid  waftc  the  whole  country, 
exerting  his  rage  chiefly  agaiuft  the  cities  of  Dcmctrias 
end  Magnciia,  which  refufed  to  open  their  gates  to  him. 
But  as  he  was  failing  off  with  a great  booty,  Bryttius, 
the  pnetor  or  governor  of  Macedonia,  coming  up  with 
him,  funk  fomc  of  his  fhips,  and  took  others,  putting  all 
the  prifoners  to  the  fword.  Mithridates,  upon  the  news 
of  this  lofs,  fent  4 's  fon  Ariarathcs  with  a powerful  ar- 
my to  invade  Macedonia ; which  he  foon  reduced,  to 


*4 

Hi*  gene 


gethcr  with  the  kingdom  of  Thrace,  driving  the  Ro-  Pontu*. 
mans  everywhere  before  him.  The  generals  whom  be  » 
fent  into  other  quarters  were  no  lefs  fucccfsful ; fo  that 
Mithridates  had,  according  to  Aulus  Gcllius,  ay  diffe- 
rent nations  who  paid  him  homage.  The  fame  author 
adds,  that  he  was  (killed  in  ever)’  one  of  their  various  lan- 
guages, fo  that  he  could  converie  with  the  natives  without 
au  interpreter*  Among  thefe  nations  wc  find  the  Rho- 
xani,  now  the  Ruffians  or  Mufcovitcs,  whom  Deiphon- 
tus,  one  of  the  king’s  generals,  brought  under  fubjec- 
tiui^  after  having  fUin  mi  an  engagement  50,000  of  (he 
barbarians. 

All  this  time  the  Romans  had  born  too  much  taken 
up  with  their  own  domeftic  quarrels  to  take  fuch  effec- 
tual meafurrs  as  they  otherwife  would  have  done  for 
checking  the  prugrefs  of  Mithridates.  But  at  lift,  ha-  Sy!L*  foot 
ving  received  certain  advice  that  the  king  defigned 
invade  Italy,  and  that  he  had  even  been  folicitcd  to  dobim* 
fo  by  fomc  of  the  revolted  Italians,  they  fent  agair.it 
him  Lucius  SyUa,  who  had  already  given  fufficient 
proofs  of  bis  courage,  conduct,  and  experience  in  war. 

He  had  with  him  only  five  legions  and  a few  cohorts. 

Willi  tliis  inconfidcrahlc  force  he  landed  in  Attica,  and 
in  a ffiort  time  made  himfclf  matter  of  the  capital ; Ar- 
chclaus not  daring,  or,  according  to  others,  through 
treachery,  not  caring,  to  engage  him.  As  Sylla  had  but 
a few  frigates,  he  fent  Luctillus  to  the  ifland  of  Rhodes, 
with  ciders  to  the  Rhodians  to  join  him  with  their  fleet. 

The  undertaking  was  very  dangerous,  as  the  king’s  fleet 
in  a manner  covered  the  fca.  However,  Lucullus,  def- 
fpiiiug  all  - danger,  ventured  out,  and  failed,  without 
meeting  with  any  perverfc  accident,  to  Syria,  Egypt, 

Libya,  and  Cyprus ; from  whence  lie  returned  with 
fuch  fupplics  of  fhips  and  experienced  mariners  as  ena- 
bled SyUa,  after  their  conjunction  with  the  Rhodians, 
to  aft  offcnfivcly  by  fca  alfo.  Archclaus  now  difpatch- 
cd mt-flengers  to  Taxilcs,  who  commanded  in  Thrace 
and  Maccdon,  defiring  him  to  join  him  with  all  his 
forces;  which  the  other  readily  did,  and  bet  ween  both 
muttered  an  army  of  1 20,000  men.  Sylla  met  them  Who  t»- 
near  Chcronra  with  only  1 5,000  foot  and  1500  horfe;  tally  de- 
but gave  them  a nod  dreadful  overthrow,  no  fewer  than  . 

i log: 00  of  the  Afiatics  being  flaughtered,*  while  the  ** 

Romans  loft  only  x 2 men. 

Tliis  fuccefs  having  raifed  envy  and  jealoufy  againft 
Sylla  in  Rome,  the  fenate  fent  Lucius  Valerius  Flaccus, 
the  conful  of  that  year,  with  two  legions  into  Afia,  in 
appearance  to  attack  Mithridates  on  that  fide,  but  with 
private  inftrudlions  to  fall  upon  Sylla  himfelf,  if  they 
found  him  difaffc&ed  to  the  fenate.  A»  Flaccus  was  F»  cm  ia4 
a man  of  no  experience  in  war,  C.  Fimbria,  a fena-  Fia.bris 
tor  of  great  repute  among  the  foldicry,  was  appointed  mta 
to  attend  him  with  the  chara&er  of  legate  and  licute-  “** 
nant-gcneral.  SyUa  was  at  that  time  in  lkeotia  ; but, 
hearing  what  had  happened  at  Rome,  he  inarched  with 
all  expedition  into  Thcffaly,  with  a defign  to  meet 
Flaccus,  who,  he  expe&cd,  was  to  land  in  that  province. 

But  no  fooncr  had  he  left  Bccotia,  than  the  country 
was  over-run  by  an  army  of  Afiatics,  under  the  com- 
mand of  Dorylam  the  king’s  chief  favourite.  On  this 
advice  Sylla  returned  into  Bccotia,  where  he  gained  two 
fignal  victories,  which  put  an  end  to  the  war  in  Greece. 

In  the  firtt  of  thefe  Dorylaus  loft  150,000  of  his  men 
according  to  fume,  or  200,000  according  to  others ; two  orhvr 
and  io  the  next  all  the  reft  In  this  lail  engagement  via ar.:«  a 
3 20,000 GrcCC€* 
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Pentu*.  20,000  were  driven  into  a river,  where  they  all  pcrifti-  to  Pergamus,  where  his  father  refided.  But  Fimbria,  Ponfu*. 


v * ed  ; an  equal  number  were  purfued  into  a marlh,  and 
entirely  cut  off ; the  reft  were  killed  in  the  heat  of 
battle,  the  Romans  giving  no  quarter  to  men  who  had 
treated  their  fellow-citizens  after  fuch  a barbarous  man- 
ner in  Alia.  Plutarch  tells  us,  that  the  marches  were 
dyed  with  blood  ; that  the  conrfc  of  the  river  was  flop- 
ped by  the  dead  bodies ; and  that  even  in  his  time, 
. that  is,  near  200  years  after,  a great  number  of  bows, 

helmets,  coats  of  mail,  and  fwords,  were  found  buried 
in  Ihe  mud.'  Archelaus,  who  had  joined  porylaus  with 
a body  of  1 0,000  men  a few  days  before  the  battle, 
lay  three  days  ft  ripped  among  the  flain  till  he  found  a 
ftnall  vc (Tel  which  carried  him  to  Eubcca,  where  lie  ga- 
thered what  forces  he  could,  but  was  never  again  able 
to  appear  in  the  field.  Indeed  Livy  tells  us,  tliat  Ar- 
chelaus betrayed  the  king’s  caufe;  and  Aurelius  Vidor, 
that  the  king's  fleet  was  intercepted  by  Sylla  through 
the  treachery  of  Archelaus : adding,  tliat  there  was  a 
good  underltanding  between  the  two  commanders,  as  was 
plain  from  Sylla’s  bellowing  upon  Archelaus  10,000 
acres  of  land  near  the  city  of  Chalcis  in  Euboea.  Stra- 
bo alfo  informs  us,  that  Archelaus  was  afterward* 
greatly  efteemed  and  carcffed  by  Sylla  and  the  fenate  ; 
but  Sylla  himfelf  in  his  commentaries,  and  Dio,  endea- 
vour to  dear  Archelaus  from  all  fufpicion  of  treachery. 

In  the  mean  time,  Sylla  having  given  up  Bceotia  to 
be  plundered  by  his  foldiers,  marched  into  Thrflaly, 
where  he  took  up  his  winter-quarters,  caufed  liis  old 
(hips  to  be  refitted  and  fcveml  nrw  ones  built,  in  order 
to  pafs  over  into  Afia  in  the  beginning  of  the  (bring, 
that  he  might  drive  from  thence  not  only  Mithndates, 
but  his  rival  Flaccus  alfo,  whom  the  fenate,  oirt  of  op- 
pofition  to  him,  had  appointed  governor  of  that  pro- 
vince. But  before  he  arrived,  fomc  difference*  having 
wrifen  between  Flaccus  and  Fimbria,  the  latter  was  by 
Fimbfia  ^ conful  deprived  of  his  command.  Upon  this  Fim- 
pwts  F.ac-  bna,  having  gained  over  the  foldiery  to  his  fide,  made 
cu»  to  war  on  the  conful,  took  him  prifoner,  put  him  to  death, 
and  illumed  the  command  or  all  the  Roman  forces  in 
In  this  flatlon  he  behaved  with  the  grratdl 
cruelty,  iufomueh  tliat  fiit  name  became  more  odious 
than  even  that  of  Mithridatcs  itfelf.  This  hatred  the 
king  of  Pont  us  endeavoured  to  improve  to  his  own  ad- 
vantage ; and  therefore  commanded  his  foil,  by  name 
aJfo  Mtibr'uiatety  to  join  Taxiles,  Diophantrs,  and-  Me- 
nander, three  of  his  moft  experienced  commanders,  to 
return  at  the  head  of  a numerous  army  into  Afia ; not 
doubting  but  the  inhabitants,  thus  haraffed  by  Fim- 
bria, would  (hake  off  the  Roman  yoke  when  imy  faw 
fuch  a powerful  army  in  the  field  ready  to  protc&  them. 
But  Fimbria,  diftmftitig  the  Afiaties,  marched  out  to 
^ meet  the  enemy,  and  offered  them  battle  before  they 
Defeat*  the  entered  the  province.  As  the  king’*  army  was  greatly 
force*  of  fuperior  to  the  Romans  in  number,  the  latter  fufler- 
Mithisda-  CCJ  greatly  in  the  engagement,  but  hold  out  till  night 
Xz*>  parted  them,  when  they  withdrew  to  the  oppofitc  lidt 

of  a river,  which  was  at  a fmall  diftance  from  the  field 
of  battle.  Here  they  ddigned  to  int tench  themfelves : 
but  in  the  menu  thne  a violent  ftorm  anting,  Fimbria 
laid  hold  of  that  opportunity  to  rep  aft  the  river  and 
furprife  the  enemy : of  whom  he  made  fuch  havock  as 
they  lay  in  their  tents,'  that  only  the  commanders  and 
Arut'be-  fome  few  troops  of  horfe  efetped.  Among  thefe  was 
fiejie*  the  the  king’s  fon } • who,  attended  by  a few  boric,  got  (aft 
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purfuing  him  night  and  day  without  intermiflion,  cn-  11  ■ — «■— 
tered  Pergamus  (word  in  hand ; and  hearing  that  both 
Mithr relates  and  his  ion  had  fled  from  thence  a few 
hours  before,  he  continued  his  purfuit,  and  would  have 
taken  the  king  hunfdf,  had  he  not  entered  Pitanc  with 
a confiderable  body  of  horfe.  The  place  was  clofcly 
inverted  by  F'imbria  ; but -as  he  had  no  fhips  to  block 
it  up  by  fea  alfo,  he  fent  a meflenger  to  Luculhia,  who 
commanded  the  Roman  navy  in  Alia,  intreating  him, 
as  he  tendered  the  welfare  of  the  republic,  to  make 
what  hafte  he  could  to  Pitanc,  and  affill  him  in  taking  j* 
the  moft  inveterate  enemy  the  Romans  had.  But  Lu-  Who  i* 
callus,  preferring  the  gratification  of  a private  pique  to^ere<lky 
the  good  of  his  country,  refufed  to  conic  : and  thus  al-  l'wc£i|u* 
lowed  the  fleet  of  Mithridatcs  to  carry'  him  in  fafety  to  *** 
Mitylene. 

Soon  after  the  king’s  departure,  Fimbria  took  Pitanc 
by  ftorm,  and  reduced  moft  of  the  cities  of  Afia,  parti- 
cularly Troy,  which  he  alfo  took  by  ftorm  in  eleven  days, 
and  put  moft  of  the  inhabitants  to  the  fword,  becauft 
they  had  fent  an  embaffy  to  Sylta,  offering  to  fub- 
mit  to  him  rather  than  to  Fimbria. — To  add  to  the 
misfortunes  of  Mithridatcs,  his  fleet  was  entirely  de- 
feated in  two  engagements  by  Lucidlus ; fo  that  he  be- 
gan to  be  weary  of  the  war,  and  therefore  defired  Ar- 
chelaus to  conclude  a peace  upon  as  honourable  terms  33 
as  he  could.  The  king  himfelf  had  afterwards  alfo  a Pence  carry 
conference  with  Sylla,  and  a peace  was  concluded  in  Glided. 

85  B.  C.  cm  the  follow  ing  terms,  viz.  That  Mithrida- 
tes  rtiould  relinquifh  all  his  owiqucfts,  and  content  him- 
felf with  his  paternal  dominions,  which  were  confined 
within  the  limits  of  Pontus : that  he  Ihould  immediate- 
ly refign  Bithynia  to  Nicomcdes,  and  Cappadocia  to 
Ariobarzanes,  and  rtleafe  without  ranfom  all  the  prifo- 
ners  he  had  taken  during  the  war : that  he  Ihould  pay 
to  the  Romans  2COC,  or  as  others  will  have  it  3000,  ta- 
lents, and  deliver  up  to  Sylla  80  fhips  with  all  their 
arms  and  ammunition,  and  500  archers;  and  laltly,  that 
lie  fhould  not  moleft  fuch  cities  or  perfons  as  had  du- 
ring the  war  revolted  from  him  aud  fided  w ith  the  Ro- 
mans. 

Sylla,  having  thus  concluded  the  war  with  great  glo- 
ry to  himfelf  and  advantage  jo  the  republic,  turned  his 
army  againft  Fimbria  ; but  the  latter,  finding  himfelf  in 
no  condition  to  oppofc  his  rival  by'  force,  I Hid  recourfc 
to  treachery,  and  attempted  to  get  Sylla  murdered. 

The  plot  mifearried,  and  F imbria  put  an  end  to  his  own 
life  ; Upon  which  Sylla,  having  now  an  uncontrolled 
power  in  Afia,  declared  the  Chians,  Rhodians,  Lyci- 
ans,  Magnciians,  and  Trojans,  free,  and  friends  of  the 
people  of  Rome,  by  way  of  reward  for  their  having  lidcd 
with  the  Romans:  but  on  the  other  cities  he  laid  heavy 
fines  ; condemning  them  in  one  year  to  pay  20,000  ta- 
lents, and  quartering  hisfoldiers  in  the  houfes  of  thofewho 
had  fhown  difaflection  to  the  Romans.  Each  private 
man  was  to  receive  of  his  landlord  16  drachmas  a-day, 
and  etch  officer  50 ; and  befides,  both  were  to  be  flip- 
plied  with  prorifious,  not  only  for  themfelves,  but  for 
fuch  of  their  friends  as  they  thought  proper  to  invite. 

By  thefe  impolitiotis.  moft  of  the  people  of  Afia  were 
reduced  to  beggary } cfptcially  the  inhabitants  of  Ephe- 
fus,  who  had  above  all  others  fhown  their  hatred  to  the 
Romans-  .Sylla  then,  having  collected  immenfe  trea- 
iure,  fet  foil  for  Italy } leaving  behind  kim  Lucullus 
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with  the  character  of  qv*Hort  and  Mureni  with  that  country, 
of 

The  two  legions  which  Fimbria  had  commanded  were 
given  to  Murama,  bectufc  Sylla  fufpcflcd  them  of  an 
mclinatiou  to  the  fatlion  of  Marian,  whole  party  he  wai 
going  to  crufh  at  Rome. 

Mithridatc»  in  the  mean  time  no  fooner  returned  into 
Foutiu,  than  he  fet  about  the  reduction  of  tliofe  nations 
which  had  revolted  from  him  during  the  war.  He  be- 
gan with  the  Colchi  j who  immediately  fubmitted,  up- 
on condition  that  Mithridates  would  give  his  fon  for  a 
king  over  them.  This  was  complied  with;  but  the  old 
king  had  thenceforward  ajealoufy  of  his  fon,attd  there- 
fore firil  impriloncd  and  then  put  him  to  death.  Soon 
after  this,  the  king  having  m;ulc  great  preparations  un- 
der pretence  of  reducing  the  Eofphori,  a warlike  nation 
who  liad  revolted  from  him,  the  Romans  began  to  be 
jealous.  Their  jealoufy  was  further  increafed  by  Arche- 
lau.*,  who  fled  to  them,  and  aiTured  them  that  the  pre- 
parations of  Mithridates  were  not  at  all  drfigord  againft 
the  Bofphori.  On  hearing  this,  Mursena  invaded  Pon- 
tus  without  any  farther  provocation.  The  king  put 
him  in  mind  of  the  articles  of  peace  concluded  with 
Sylla : but  Murxna  replied  that  he  knew  of  no  fucb 
articles;  for  Sylla  had  fet  nothing  down  in  writing,  but 
contented  hiimelf  with  the  execution  of  what  had  been 
agreed  upon.  Having  given  this  anfwer,  the  Roman 
general  began  to  lay  wafte  and  plunder  the  country, 
without  fparing  even  the  treafurcs  or  temples  confecra- 
ted  to  the  god*.  Having  put  all  to  fire  and  fword  on 
the  frontiers  of  Pontus  towards  Cappadocia,  he  palled 
the  river  Halys,  and  on  that  fide  jpoflefled  himfelf  of 
400  villages  without  oppofition ; for  Mithridates  was 
unwilling  to  commit  any  hoflilities  before  the  return  of 
an  ambaffador  whom  he  had  fent  to  Rome  to  complain 
of  the  conduct  of  Munrna.  At  lafl  the  ambaffador  re- 
turned, and  with  him  one  Callidius  ; who,  in  public  af- 
fcmbly,  commanded  Muncna  to  forbear  mokfting  a friend 
and  ally  of  tbe  Roman  people  ; but  afterwards,  railing 
him  afidc,  he  had  a private  conference  with  him,  in 
which  it  is  fuppofed,  as  he  brought  no  decree  of  the 
fenate,  that  he  encouraged  him  to  purfue  the  war. 

Whatever  might  be  in  this,  it  is  certain  that  Munrna 
Bill  continued  to  praltife  the  fame  hoflilities,  and  even 
made  an  attempt  on  Sinope,  where  the  king  refided  and 
the  royal  treafurcs  were  kept.  But  as  the  town  was 
well  fortified,  he  was  forced  to  retire  with  fome  lofs. 

In  the  mean  time  Mithridates  liimfelf  taking  tlie  field, 
appeared  at  the  head  of  a powerful  army,  drove  the 
Romans  out  of  their  camp,  and  forced  them  with  great 
(laughter  to  fave  thcmfdves  ovct  the  mountains  into 
Phrygia  ; which  fudden  victory  again  induced  many  ci* 
tics  to  join  Mithridates,  and  gave  him  an  opportunity 
•nee  more  of  driving  the  Romans  out  of  Cappadocia. 

In  the  mean  time,  Sylla,  being  created  di&ator  at 
Rome,  fent  a meflenger  to  Murxna,  charging  him  in 
his  name  not  to  molcft  Mithridates,  whom  he  had  ho- 
noured with  the  title  of  a friend  and  ally  of  Rome. 

Murxna  did  not  think  proper  t<*  difregard  this  meffage ; 
and  therefore  immediately  abandoned  all  the  places  he 
had  Gcizcd,  and  Mithridates  again  renounced  Cappado- 
cia, giving  his  own  fon  as  an  hoiiage  of  his  fidelity. 

Being  then  at  leifure  to  purfue  his  other  plans,  Mithri- 
dates fell  upon  the  Bofphori;  and,  having  foon  fubdued 
them,  appointed  Ma  char  vs  one  of  bis  fens  king  of  the 
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But  leading  his  army  from  thence  igrinJk  0 u fatu 
Achxans,  a people  bordering  on  the  Colchi,  and  origi-  *■— y — * 
oally  dcfccndcd  from  the  Greeks,  who  returning  from 
Troy  had  miilakcn  their  way  into  Greece  and  fettled 
there,  he  was  defeated  with  the  lots  of  three-fourths  of 
his  men.  On  Uis  return  to  Pontus,  however,  he  ncnk|tJL 
cd  his  army,  and  made  vail  preparations  to  invade  ihetam  im* 
anew ; but  in  the  mean  time,  hearing  of  SyUa’s  death, 
he  came  to  the  imprudent  refolutton  of  entering  into  a1*  ** 
fecorvd  war  with  the  Romans.  Having  therefore  inda.™40*’ 
ced  his  fon-in-law  Tigranes,  king  of  Armenia,  to  invade 
Cappadocia,  lie  liimfelf  entered  Paphlagonia  at  the  h^»4 
of  1 2C,ooo  foot  difciph'ned  after  the  Roman  manner, 
*6,OCO  horfi,  and  too  chariots  arrr.cd  with  feythes. 

This  Country  readily  fubmitted  ; after  which  the  king 
marched  into  Bithynia,  which  alfo  fubmitted  without 
oppclition  ; the  province  of  Afia  followed  the  example 
of  tbe  refi ; for  thrfc  countries  being  opprefled  with  ex- 
orbitant taxes,  looked  upon  him  as  their  deliverer.  In 
entering  the  cities  of  Alia,  he  caufed  M.  Marius  or  Vs- 
rius,  whom  Scrtorius  had  fent  him  out  of  Spain  to  dil- 
ciplinc  tiis  troops,  walk  before  him  with  the  enfigns  of 
confular  dignity  Is  if  he  was  the  chief  magifiratc ; die 
king  following  as  one  of  his  attendants,  tie  made  fe- 
vers! cities  free  ; but  at  the  fame  time  acquainted  the 
inhabitants,  that  they  were  indebted  to  Scrtorius  for 
their  liberty  ; and  thus,  by  the  connivance  of  that  ge- 
neral, many  cities  revolted  from  the  Kbmxns  without 
knowing  that  they  had  done  fo.  But  in  the  mean  time 
Julius  Cxlar,  being  a*  that  time  at  Rhodes,  whither  be 
had  gone  to  iludy  oratory,  and  hearing  what  havock 
the  king’s  officers  made  in  the  adjacent  countries,  be 
colic  died  what  tioops  lie  could,  and  falling  unexpected- 
ly upon  them,  drove  tlicm  quite  out  of  the  province  of 
Alia.  , 

The  Roman  finale,  now'  finding  a war  unavoidable, 
appointed  Lucullus  to  manage  it.  The  ether  confulinJOn 
Cotta,  having  folicitcd  an  employment  in  this  war,  walk***" 
fent  with  a fleet  to  guard  the  Propontis  and  defend  Bs-*3*1’ 
thynia.  Lucullus  naving  raifed  one  legion  in  Italy, 
pafTcd  over  with  it  into  Afia,  where  he  was  joined  by 
lour  others,  two  of  which,  as  they  had  ferved  under 
Fimbria,  proved  at  firft  very  mutinous  and  refraflory; 
nor  were  the  other  twomuch  better, having  becniirxnericd 
in  the  Afutic  luxuries.  The  difeiplining  of  thefe  troops 
took  up  a confidcrable  time,  which  was  prejudicial  to 
the  Roman  affairs  ; for  almoft  all  the  Afiatics  wav 
ready  to  revolt,  and  Mithridates  was  making  the  great- 
eft  preparations.  Out  of  his  armies  was  ordered  to 
march  into  Cappadocia,  under  the  command  of  Dio* 
phantus  Mathams,  in  order  to  oppofc  Lucullus  if  be 
fliould  attempt  to  enter  Pontus  on  that  fide  ; another, 
commanded  by  Mithridates  in  perfon,  confided  of 
150,000  foot,  12,000  horfc,  and  100  chariots  armed 
with  feythes  j a third  army,  commanded  by  Marius  aad 
Kumachus,  two  generals  of  great  experience  in  vrsr, 
was  encamped  m tbe  neighbdtrhood  of  Heracka  is 
Pontus.  Jf 

The  beginning  of  the  war  pro  red  favourable  to  Mi- vc-thnbx 
thri dates.  Cotta  bemg  deftred  bjf  Lucullus  to  keep  bis ii *1  fid 
fleet  within  the  harbour,  as  being  inferior  to  that  uffocn&H 
Mithridates,  refolded  to  take  the  firft  opportunity  of 
fighting  the  king  by  land,  not  doubting  of  an  cafjr  vic- 
tory. Having  for  tins  purpofe  colkdcd  all  tbe  fwa» 
he  could,  Cat*  difpauhcd  hi*  legate,  P.  Ruliius,  with 
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f*tmi as.  • considerable  body  to  obferve  the  motion*  of  the  enc-  the  way,  that  the  march  of  the  Romans  might  be  re-  Roritu*. 

~t"~w  my.  This  Commander  being  met  by  Marius  and  Eu-  tarded  by  their  flopping  to  gather  it  up.  Luculltu  on  _B  * r 

machua,  an  engagement  enfued,  in  which  the  Romans  his  return  entered  Cyzietun  amidft  the  acclamation* 

•were  defeated,  and  the  great  ell  part  of  them*  together  of  the  citizens  ; who  afterwards  inftituted  public  f|*»rts 

with  their  commander,  cut  in  pieces.  The  fame  mif-  in  honour  of  him,  which  they  called  LuculUa.  The 

fortune  befd  feveral  other  officers  of  diftirt&ion  fent  city  was  declared  free,  and  all  the  privileges,  eaemp- 
•out  to  oppofc  Mithridates  j who,  being  elated  with  lions,  and  immunities,  bellowed  upon  the  citizens  which 
fuccefs,  ordered  hi*  admiral  1 0 fail  into  the  very  lur-  were  enjoyed  by  the  inhabitants  of  Rome  itfelf.  4s 

hour,  and  fire  the  Roman  fleet.  This  was  according-  From  Cyzicum,  Lucullus  marched  along  the  coaft  ofl-ucuilM 
ly  performed  without  the  lead  oppofition  from  Cotta  ; the  Hellrfpunt  til!  he  came  to  Troas  ; where  he  equip- ***** 
and  60  fhip*  were  taken,  funk,  or  burnt,  on  that  occa-  ped  his  fleet,  and  put  to  fca  in  quell  of  Marius,  Alex-£,ry  at  (n, 
lion.  ander,  and  Dionyftus,  three  of  the  king's  generals  w’ho 

Thefe  vi&ories  having  increafed  the  rebellious  difpo-  had  a fleet  of  50  ffiips,  with  10,000  land-force*  011 
fition  of  the  Afiatics  made  Lucullus  hallcn  his  march  in  board.  Lucullus  came  up  with  them  near  the  ifland  of 
order  to  flop  the  progrefs  of  the  enemy.  But  finding  Lemnos,  tdok  32  of  their  (hips,  and  put  a great  num- 
thc  king’s  army  much  more  numerous  than  He  expett-  ber  of  their  land-forces  to  the  fword.  The  day  after 


ed,  he  thought  proper  to  decline  an  engagement.  How- 
ever, feveral  fkirmifhes  happened,  in  which  the  Romans 
had  always  fo  much  the  advantage,  that  they  became 
impatient  for  a general  engagement.  But  Lucullus  did 
not  at  this  time  choofc  to  ruu  fo  great  a rilk;  and  there- 
fore Mithridates,  feeing  he  could  not  force  the  Romans 
to  a battle,  decamped  in  the  night-time,  and  by  day- 
break reached  Cyzicum,  a moil  important  city,  and 
greatly  attached  to  the  Romans.  Lucullus  purfued 
40  him  ) and,  falling  on  his  rear,  killed  1 0,000,  and  took 
But  i*  re-  13,000  prifoners.  After  this,  the  Roman  general,  by  a 
tuned  a»  rruniruvre,  gained  an  important  pafs,  which  enabled 
great  flrajt*|„'in  to  cut  0ff  *11  communication  between  the  army  of 
I “*■“  Mithridates  and  the  neighbouring  country.  The  king, 
feeing  himfclf  thus  in  danger  of  famine,  redoubled  his 
efforts  to  gain  the  city  ; but  finding  that  he  could 
sot  batter  down  the  walls,  he  rcfolvcd  to  undermine 
them.  In  this  alfo  he  was  unfuccefsful ; the  bcliegcd 
funk  countermines,  and  had  very  near  taken  the  king 
bimtclf  in  one  of  his  own  mines.  In  the  mean  time, 
winter  coming  on,  the  army  of  Mithridates  w*as  fo  di- 
ll refled  for  want  of  provifions,  that  many  died  of  hun- 
ger, while  the  furvivors  were  forced  to  feed  on  the  flefh 
of  their  dead  companions.  The  famine  was  followed 
by  a plague  $ which  deft rayed  fuch  numbers,  tliat  Mitb- 
ridates  was  obliged  to  think  of  a retreat ; and  even  this 
was  become  very  dangerous.  However,  he  laid  hold  of 
the  opportunity  when  Lucullus  went  away  to  beliege 
a neighbouring  caille,  and  fent  off  the  greatcfl  part  of 
his  cavalry  in  the  night ; ordering  them  not  to  halt  till 
Who  cuts  were  out  of  the  reach  of  the  enemy.  But  Locul- 
< if  prcAt  lus  having  got  intelligence  of  their  march,  fuddcnly  re- 
numbers of  turned,  and  purfued  them  fo  clofe,  that  he  came  up 
hw  m«n.  wJth  them  as  tl»ey  were  palling  a river,  took  600  boric, 
all  their  bcalls  of  burden,  1 j,GOO  men,  and  put  the  rril 
to  the  fword.  Oo  his  return  he  fell  in  w>ith  Ari- 
flonicus  the  king’s  admiral,  whom  be  took,  juft  as 
lie  was  ready  to  fail  with  a large  fpiti  of  money  de- 
signed to  bribe  the  Roman  army.  In  the  mean  time 
Mithridates,  finding  himfclf  reduced  to  the  lail  extre- 
mity, embarked  in  the  night-time  with  the  greatcfl  part 
of  the  forces,  while  Marius  and  Eumachus,  with 
30,000  men,  made  the  belt  of  their  way  to  Lampfacus. 
But  being  clofely  purfued  by  the  Romans,  they  wxrc 
overtaken  at  the  river  iEfopus,  which  at  tliat  time  was 
not  fordable,  by  rcafon  of  its  having  been  fvrrlled  by 
heavy  rains.  Twenty  thoufaiid  were  killed  on  the  fpot; 
nor  could  a bugle  man  have  efcaped,  had  not  the 
Afiatics  fcattcrcd  great  quantities  of  gold  and  iiiver  ia 
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the  engagement  the  three  generals  were  difeovered  in  a 
cave  where  they  had  concealed  thcmfclves,  and  dragged 
from  thence  to  Lncullus ; who,  after  having  fevcnrly 
Upbraided  Marius  for  fighting  againft  his  country,  cau- 
fed  him  to  be  put  to  death.  Alexander  and  Diony- 
fius  were  referred  for  the  triumph  ; but  the  latter  poi- 
foned  himfclf  to  avoid  that  difgrace.  Lucullus  then 
fleered  his  courfe  for  Bithynia,  on  receiving  intelligence 
that  Mithridates  had  appeared  with  his  fleet  on  thofc 
cuafts  : but  the  king  having  notice  of  his  approach, 
made  what  hafle  he  could  to  gain  Pontus,  and  arrived 
at  Hcraclca  on  board  a pirate  named  Se/emtu  ; with 
whom  he  w-as  obliged  to  truft  himfclf,  his  fleet  being 
difperfed  by  a violent  florin,  and  the  (hip  that  carried 
him  call  away.  4j 

In  the  mean  time  Mithridates  was  no  lefs  unfortn- Fat  her 
natc  by  land  than  by  fca.  Triarius,  one  of  the  officers fuwefle*  of 
of  Lucullus,  reduced  the  cities  of  Apamca,  Prufa,  Pru- L,ucu^u*' 
fias,  and  Nicara.  From  thence  he  marched  with  all  ex- 
pedition to  Nicomcdia,  where  the  king  himfclf  was,  and 
near  which  place  Cotta  lay  encamped.  But  before  the 
two  armies  could  be  joined,  Mithridates  efcaped,  firft 
to  Hendea,  which  was  betrayed  to  him,  and  from 
thence  to  Sinope.  Nor  was  Lucullus  himfclf  all  this 
time  inaelivc.  Having  reduced  all  Paphlagonia  and 
Bithynia,  he  marched  through  Cappadocia,  and  joined 
Cotta  and  Triariu*  at  Nicmnedia,  with  a defign  to  in- 
vade Pontus  ; but  hearing  that  Hcratiea  was  in  the 
hands  of  Mithridates,  he  difpatchrd  Cotta  to  reduce 
that  city.  Triarius  was  ordered  with  the  fleet  to  the 
Hcllefpont  and  Propontis,  to  intercept  the  king's  fleet, 
which  wjs  daily  expelled  from  Spain  with  fnpplics  from 
Scrtorius.  Lucullus  lifmfelf,  with  the  main  ftrength  of 
the  army,  purfued  hit  march  into  Pont  us.  His  army 
was  greatly  haraffed,  cfpccially  in  the  narrow  paffes  be- 
tween Cappadocia  and  Pontus,  by  flying  parties  of  the 
enemy.  But  the  greatdl  inconvenience  was  the  want 
of  provifions,  as  the  king’s  troops  had  laid  waile  all  the 
country  round;  infomuch  that  Lucullus  having  loft  al- 
moil  all  his  bcalls  of  burden,  was  obliged  to  take  along 
with  the  army  30,000  Galatians,  each  of  them  carrying 
a fack  of  corn  on  his  back.  At  Jail,  how  ever,  he  gain- 
ed the  plains  of  Pontus  ; where  provifions  were  fo  plen- 
tiful, that  an  ox  was  fold  for  a drachma,  and  every  thing 
elfe  in  proportion. 

The  Roman  general  having  now  carried  the  war  into 
the  enemy’s  country,  divided  his  forces,  and  at  the  fame 
time  in  veiled  a very  ft  rung  town  named  Amifus  ; ano- 
ther called  built  by  Mithridates,  and  made 
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Por-tu»-  the  place  of  Kis  refidenoe ; and  another,  named  Tbrmif- 
v cjra,  fit uated  on  the  banks  of  the  Thcrmodooo.  Lu* 
patoiia  was  foon  taken,  but  Themifcyra  made  a vigo- 
rous refiftance.  The  townfmea  galled  the  Romans  to 
fuch  a degree,  that,  not  daring  to  approach  the  walls 
openly,  they  contented  thcmfelvcs  with  undermining 
them  : but  in  this  too  they  met  with  no  frnall  difficul- 
ty ; for  the  enemy  countermined,  and  often  engaged 
them,  under  ground,  letting  into  the  mines  bears  and 
other  wild  bcalls,  with  fwarms  of  bees,  which  obliged 
them  to  abandon  their  works.  However,  the  town  was 
at  lad  obliged  to  furrendcr  for  want  of  provifious.  As 
for  Amiiiis,  JLucullus  himfelf  fat  down  before  it : but 
finding  it  flrongly  fortified  and  garrifoned  with  the 
Bower  of  the  king’s  troops,  the  Roman  general  thought 
proper  to  reduce  it  by  famine  ; and  on  this  occafion  his 
countrymen  firll  complained  of  him  as  protracting  the 
war  for  liis  own  advantage. 

In  the  mean  time  Mithridates  having  recruited  his 
(battered  army,  advanced  to  Cabirar,  a city  not  far  di- 
tlant  from  Amifus.  Lucullus  leaving  part  of  the  army 
to  continue  the  fiege,  marched  at  the  liead  of  the  reft 
to  oppofc  Mithridates.  But  the  king  having  drawn  bis 
. cavalry  into  a general  engagement,  defeated  them  with 
cunfiderable  lots,  and  drove  them  back  to  the  moun- 
tains, through  the  pafles  of  which  Lucullus  bad  lately 
marched  to  attack  him.  This  check  obliged  the  Ro- 
man general  to  retire  to  a rijing  ground  near  the  city 
of  Cabirar,  where  the  enemy  could  not  force  him  to  an 
engagement.  Here  provifions  beginning  to  grow  fcarce, 
I.ucullus  fent  out  ftrong  parties  from  lus  army  into  Cap- 
padocia, the  cnly  place  from  whence  he  could  have  fup- 
plics.  One  of  thefc  parties  entirely  defeated  Taxiles 
and  Diophantcs,  two  of  tlic  king’s  generals,  who  had 
been  Rationed  there  to  prevent  Lucullus  from  having 
uny  communication  with  the  country.  The  king,  up- 
on the  news  of  this  defeat,  rcfolved  to  break  up  his 
camp  and  retire,  not  queftioning  but  tliat  Lucullus 
44  would  attack  him  as  foon  as  his  forces  returned.  This 

The  »rmy  resolution  he  no  fooner  imparted  to  his  nobles,  than 
cf  Muhri-  |hey  began  privately  to  feud  away  their  mod  valuable 
Bk^wklch  g°°ds ; which  being  found  out  by  the  foldicrs,  they 
oblige*  the  took  it  in  fuch  bad  part  that  no  intelligence  had  been 
king  to  fly  given  them,  that  they  plundered  their  baggage,  and  put 
mtw  Amn-t)10fc  wjl0  bad  the  care  of  it  to  the  fword.  After  this 
x'1*’  . they  betook  themfdvce  to  flight,  crowding  out  of  the 

gates  in  the  utmoft  confufion.  The  king  liaftcncd  to 
flop  their  flight ; but  nobody  fhowing  him  the  icaft  re- 
fpc&,  he  was  carried  away  by  the  crowd,  and  in  great 
danger  of  being  trampled  to  death.  Having  with  diffi- 
culty made  his  efcape,  he  retired  with  a fmall  retinue, 
tirft  to  Cabirse,  and  then  to  his  fon-inlaw  Tigranes 
king  of  Armenia.  Lucullus  dif patched  the  beft  part 
of  hi9  cavalry  to  purfue  the  fugitives ; while  he  himfelf, 
with  the  reft,  inverted  the  camp  of  Mithri dates,  where 
thofc  remained  who  could  not  fly  with  the.  reft.  The 
casnp  was  cafily  taken  ; but  molt  of  the  foldicrs  made 
their  cfcape,  while  the  Romans,  contrary  to  their  gene- 
ral’s orders,  were  bulled  in  plundering.  Lucullus  then 
purfued  hard  after  the  king ; who,  being  overtaken  by 
a company  of  Galatians,  caufcd  a mule  loaded  with 
part  of  his  trcmfurcs  to  be  driven  in  among  them,  by 
which  means  he  made  his  efcapc  while  they  quarrelled 
about  the  booty.  Mithridates,  remembering  in  his 
flight,  that  he  had  left  his  fillers,  wives,  and  concubines 


at  Fharnam,  difpatchcd  an  eunuch,  named  Batrbtu  or  ftwes 
Hiiithidttt  with  orders  to  put  them  all  to  death,  left 
they  Ibould  fall  into  the  hands  of  the  enemy ; which 
was  accordingly  done. 

After  the  flight  of  Mithridates,  the  Romans  no  lon- 
ger met  with  any  oppofition  * the  king’s  governor* 
flocking  from  all  parts  to  put  themfclves  under  the  pro- 
tection of  the  conqueror.  Among  thele  was  the  grand- 
father of  Strabo  the  geographer,  whom  the  king  had 
difobb’ged  by  putting  to  death  liis  couftn-geTman  Ti- 
bia*, and  his  fun  Theophilus.  He  was  a man  of  fuch 
credit,  that  it  was  no  (boner  heard  that  he  had  aban- 
doned the  king’s  party,  than  15  other  commanders  de- 
livered up  to  Lucullus  the  places  with  which  they  had 
been  intrufted ; and  about  the  lame  time  Triarius  fall- 
ing in  with  the  king’s  fleet  near  the  ifland  of  Teaedot, 
obtained  a complete  vi&ory,  having  either  taken  or 
funk  60  of  the  enemy’s  vcflels. 

AU  this  time  Cotta  had  been  employed  without  fuc- 
cefs  in  befieging  Heracles,  which  lie  could  never  have 
reduced  without  the  afllrtance  of  Triarius.  That 
commander,  having  defeated  the  fleet,  foon  reduced 
the  town  to  fuch  diftrefr,  that  a third  part  of  the  gar- 
rifon  died  of  hunger  ; upon  which  the  governor,  Co- 
nacorix,  privately  agreed  with  Triarius  to  deliver  one 
of  the  gates  to  him.  Tins  was  accordingly  done  ; and 
the  Romans,  entering,  made  a terrible  (laughter  of  the 
helplcfs  inhabitants.  But  in  the  mean  time  Cotta, 
provoked  at  feeing  himfelf  deprived  both  of  all  fhare 
of  the  booty,  and  the  honour  of  reducing  a place  be- 
fore which  he  had  fat  fo  long,  fell  upon  his  country- 
men as  they  were  bufied  in  plundering  ; which  would 
have  occafioned  a great  deal  of  hloodlhcd,  had  not 
Triarius  promifed  to  divide  the  booty  equally.  Co- 
nacorix,  in  order  to  conceal  his  treachery,  after  march- 
ing out  of  Heraciea,  feized  on  two  forts  belonging  to 
the  Romans  ; and  Triarius  being  fer.t  to  recover  them, 

Cotta,  in  his  ab fence,  plundered  the  city  anew,  rifled 
the  temple*  which  the  other  had  fpared,  put  all  the 
citizens  he  could  meet  with  to  the  fword,  and  having 
carried  off  every  thing  valuable,  at  laft  fet  fire  to  the 
city  iu  feveral  places,  by  which  mean*  it  was  foon  re- 
duced to  alhes.  Cotta  then,  having  no  farther  occa- 
fion for  his  troops,  difmiffcd  the  auxiliaries,  refigned 
his  legions  to  Lucullus,  and  put  to  fea  himfelf  in  order 
to  return  to  Rome.  But  he  had  fcarce  got  out  of 
the  harbour,  when  pan  of  his  (hips,  being  overloaded, 
with  the  fpoils  of  the  city,  funk ; and  the  other*  w«r 
by  a violent  nonh  wind  dalhed  againft  the  (bore, 
which  occafioncd  the  lofs  of  a great  part  of  the  booty. 
However,  on  his  return  to  Rome,  he  was  highly  ap- 
plauded by  the  fen  ate,  and  honoured  with  the  title  of 
Pontuut. 

Lucullus,  having  now  reduced  Pontus,  marched  a- 
gainft  the  Chaldeans,  Tibarenians,  and  inhabitants  of 
Armenia  Minor ; who  voluntarily  fubmitted  to  him, 
and  put  him  in  poffclfion  of  all  their  ftrong  holds. 

From  Armenia,  he  returned  before  Amifus,  which 
ftill  held  out ; Callimachus,  governor  of  the  place,  ha- 
ving hara fled  the  Romans  to  fuch  a degree  by  enginsi 
of  his  own  contriving,  that  they  had  given  over  their 
aflaults,  and  contented  themfelves  with  blocking  it  up 
by  land,  though  the  garrifon  was  at  the  tame  time 
plentifully  fupplied  with  pmvifiotis  by  fra.  Lucullus 
on  his  arrival,  fumxnoucd  the  city  to  furrendcr,  offer* 
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Pont**.  i'ng  the  inhabitants  very  honourable  term*  1 hut,  being  arius  pursued  theifi,  and  got  fo  near  them  a*  to  be  Pontm. 
I— ~>r-~  rcnifcd,  he  made  a general  afTault  at  the  time  when  he  parted  only  by  a river.  Here  he  halted,  with  a dcTign  » " ' u 
knew  that  Callimachus  ufed  to  draw  off  great  part  of  to  pafs  the  river  after  he  had  allowed  his  men  fome 
his  troops  to  give  them  fome  refpite.  Hie  Romans  reft  ; for  they  were  tired  out  with  long  marches.  But 


applying  their  fealing  ladders,  got  over  the  wall  be-  Mithridates  was  be firr* -hand  with  him,  and  crofting 
fore  Callimachus  could  come  to  the  afliftancc  of  thofc  the  river  on  a bridge,  where  he  had  placed  a ftrong  47 
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whom  he  had  left  to  guard  it  | however,  by  fetting 
the  city  on  fire,  he  found  means  in  that  confufion  to 
make  his  efcapc.  Lucullus  commanded  his  men  to  ufc 
their  utraoft  endeavours  to  favc  the  city ; but  they  be- 
ing intent  only  upon  plundering,  regarded  nothing 
but  the  furniture.  At  laft  the  fire  was  extinguiftiea 


Mithridates  was  before-hand  with  him,  and  crofting 
the  river  on  a bridge,  where  he  had  placed  a ftrong 
guard,  attacked  the  Romans  with  great  refutation  be-  & 
fore  they  had  time  to  refrefh  themfelvcs.  The  battle  ^ 
was  bloody,  and  the  event  doubtful,  till  the  bridge 
breaking  down  with  the  weight  of  the  multitude  that 
parted,  the  king's  troops  who  had  engaged,  relying 
cliiefiy  on  their  numbers,  began  to  lofe  courage,  feeing 


by  a violent  fhnwer ; and  Lucullus,  haring  with  much  they  could  receive  no  further  afliftance  j and  the  Ro- 
ado  reflraincd  his  fohliers  from  committing  any  farther  mans  charging  them  with  freftx  vigour,  they  betook 
exccfles,  repaired  the  city  in  fome  meafurc  before  he  themfelvcs  to  a precipitate  flight.  After  this  engage- 


left  it,  and  fuffered  the  inhabitants  to  enjoy  their  pof-  meut,  as  winter  came  on,  both  armies  were  glad  to  re- 
feflions  in  peace.  tire  to  their  winter-quarters. 

Tijrmie*  Nothing  was  now  wanting  but  the  captivity  of  Mi-  During  the  winter,  Mithridates  ntifed  new  forces  ; 
defeated  by  thridates  himfelf  to  put  a final  period  to  the  war;  and  and  having  received  confidcrablc  fupplies  from  Tigranes, 
Lutuliw,  therefore  Lucullus  demanded  him  from  his  fon-in-law  took  the  field  early  in  the  fpring,  in  hopes  of  driving 
Tigranes.  But  though  that  prince  could  not  be  pre-  the  Romans  quite  out  of  Pontu*,  before  Lucullus,  who 
vailed  to  fee  Mithridates  on  account  of  his  mifeon-  had  work  enough  on  his  hands  in  Armenia,  could  come 
du&,  he  could  as  little  he  induced  to  deliver  him  up  to  their  afliftancc.  With  this  view  he  marched  ftraight 
to  his  enemies.  After  this  rcfufal,  however,  he  for  againil  Triarius  and  Sortiatius,  to  whom  Lucullus  had 
the  firft  time  condcfccnded  to  fee  his  father-in-law,  committed  the  care  and  defence  of  that  province ; and 


againil  Triarius  and  Surnatius,  to  whom  Lucullus  had 
committed  the  care  and  defence  of  that  province  ; and 


the  urn  time  condciccndea  to  lec  his  iathcr-in-law,  committed  the  care  and  defence  o!  that  province ; and 
after  he  had  refided  a year  and  eight  months  in  his  finding  them  encamped  near  the  city  of  Gaziuiia,  prof- 
dominfons.  In  a private  conference  held  by  the  two  fered  them  battle;  which  they  declining,  he  lent  a 
kings,  it  was  agreed,  that  'I  igrancs  ftiould  march  a-  ftrong  detachment  to  bcfiege  a caftle  where  the  Ro- 
gainft  the  Romans,  and  Mithridates  with  10, coo  horfc  mans  had  left  all  their  baggage,  hoping  they  would 
return  into  Pontus,  where  he  fhould  make  what  levies  rather  venture  an  engagement  to  relieve  tnc  place,  than 
he  could,  and  rejoin  Tigranes,  before  Lucullus  who  lofe  aH  they  had  got  with  fo  much  toil  and  labour  du- 

was  then  employed  in  the  fiegc  of  Sinope,  could  enter  ting  the  war:  neither  was  he  difappointed  in  his  hopes; 

Armenia.  But,  in  the  mean  time,  Sinope  having  fur-  for  though  Triarius  was  for  keeping  clofc  in  his  camp 

rendered,  Lucullus  with  all  pofliblc  expedition  marched  till  the  arrival  of  Lucullus,  whom  he  daily  expe&ed, 

againil  Tigranes,  and,  having  drawn  him  into  a general  having  acquainted  him  with  the  danger,  the  foldier? 

engagement,  gave  lum  an  entire  defeat,  as  is  related  un-  hearing  that  the  caftle  was  befieged,  declared  in  a tu- 

der  the  article  Armenia.  multuous  manper,  that  if  he  did  not  lead  them  they 

# Mithridates  was  marching  to  his  afliftance,  when  he  would  match  to  the  relief  of  the  place  without  his  4? 

met  his  fon-in-law  flying  with  a fmall  retinue  to  rtiel-  leave.  Triarius  being  thus  forced  by  his  own  men  to  Defeat# 
45  ter  himfelf  in  fome  remote  corner  1 of  the  kingdom,  fight,  drew  out  bis  forces  againft  the  king,  whofe  army  *•“*****• 

B«t  refolve#  He  encouraged  him  to  raife  new  forces  ; not  doubting  was  three  times  his  number;  but  whftc  they  were  upon 

to  try  a*  o-  but  that  another  campaign  would  repair  all  former  the  point  of  engaging,  both  armies  were  by  a violent 

kfles,  provided  he  would  commit  to_hia  management  ftorm  forced  to  retire  to  their  refpedlivc  camps ; but 


Ioffes,  provided  he  would  commit  to  his  management  ftorm  forced  to  retire  to  their  refpe&ivc  camps ; but 
every  thing  relating  to  the  war.  To  this  Tigranes  Triarius  receiving  that  very  day  intelligence  of  the 
agreeing,  as  he  thought  him  more  fit  to  deal  with  the  approach  of  Lucullus,  and  fearing  he  would  fnatch 
Romans  than  himfdf,  orders  were  iflued  out  for  railing  the  victory  out  of  his  hands,  refolved  to  make  a bold 
a new  army,  and  all  the  Armenians  able  to  bear  arms  pufti,  and  next  morning  by  break  of  day  attack  the 
fbmmoned  to  meet  at  the  place  of  the  general  rendez-  king  in  his  camp.  If  he  conquered,  the  glory  he 
ecus.  Out  of  theft  Mithridates  chore  70,000  foot  thought  would  be  entirely  his  own  ; if  he  were  ovtr- 
and  35,000  horfe  ; and  having  trained  them  up  during  come,  the  enemy  could  reap  no  great  advantage  from 
the  winter,  after  the  Roman  difeipline,  in  the  begiu-  his  vi&ory,  Lucullus  being  at  hand  with  a powerful 


ning  of  the  fpring  he  left  part  of  them  with  Tigranes, 


The  king,  in  that  furprife,  putting  himfelf  at 


and  marched  himfelf  with  the  reft  into  Pontus,  where  the  head  of  a few  troops  of  his  guards,  fuilained  the 
he  recovered  many  important  places,  and  overcame  iu  a brunt  of  the  Romans,  till  the  reft  of  his  army  drawing 
pitched  battle  M.  Fabius,  whom  Lucullus  bad  appoint-  up  came  to  his  relief,  and  attacked  the  enemy  with 
ed  governor  of  that  province.  Being  fluihed  with  this  filch  fury,  that  the  Roman  foot  were  forced  to  give  way, 
facet fs,  as  foon  as  the  wounds  he  received  in  the  cn-  and  were  driven  iuto  a morafs,  where  they  were  lurround- 
gagcmciit  fuffered  him  to  move,  he  purfued  Fabius,  and  ed,  and  great  numbers  of  them  cut  in  pieces, 
tot  liege d him  in  the  city  of  Cabira,  whither  he  had  Their  horfe  were  likewifc  put  to  flight,  and  purfued 
retired  ; but  in  the  mean  time  Triarius,  who  w as  march-  with  great  (laughter,  till  a Roman  centurion  in  the 
ing  out  of  Alia  to  join  Lucullus,  hearing  what  diftrefs  king’s  fervier,  pitying  his  country  men,  attempted  to 
the  Romans  were  in,  h&ftened  to  their  relief,  and  ap-  kill  him.  The  king’s  life  was  fir.  cd  by  his  breaft- 
pcaring  unexpectedly  on  the  neighbouring  hill,  ftruck  plate  ; but  a*  he  received  a deep  wound  in  the  thigh, 
fuch  tenor  into  the  enemy,  that  they  railed  the  fie^c,  he  was  obliged  to  give  over  the  purfuit  himfelf,  and 
and  made  the  heft  of  their  way  into  Cappadocia.  In-  thofc  that  were  about  him  caufed  the  retreat  to  be 
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Pontu*.  founded,  which,  as  it  wai  unexpc&cd,  occafioned  a great 
confufion  in  the  whole  army.  The  centurion  was  im- 
mediately cut  in  pieces  ; but  the  Roman  horfe  in  the 
mean  time  getting  the  Hart  of  the  enemy,  found  means 
to  make  their  dcape.  Above  7000  of  the  Romans 
were  killed  in  that  battle  ; and  among  them  150  centu- 
rions and  24  tribunes,  the  greateft  number  of  officers 
49  that  had  been  loft  in  any  engagement  to  that  day. 
All  the  Ro-  Mithridatcs  being  cured  of  his  wound,  that  he  might 
mans  10  the  not  for  t|,c  future  be  expofed  to  fuch  dangers,  caufcd 
Mitbri.0  *11  the  Romans  that  fenred  in  hi?  army  to  be  formed 
dare  mail*-  into  one  body,  as  if  they  were  to  be  fent  out  on  a par- 
cred.  ty,  and  then  ordered  them  to  retire  to  their  tents,  where 
thev  were  all  to  a man  cut  in  pieces. 

'i'he  king,  however  elated  with  fucccfs,  yet  would 
not  engage  Lucullu*  ; but  with  long  marches  haftened 
into  Armenia  Minor,  and  encamped  upon  a hill  near  the 
town  of  Talura,  cxpc&ing  Tigraoes,  who  was  advan- 
cing with  a ftrong  army  to  join  him.  Lucullus,  in  pur- 
fuit  of  Mithridatcs,  marched  over  the  field  of  buttle, 
leaving  thofe  unburied  who  had  fallen  in  the  engage- 
ment, which  alienated  the  minds  of  the  foldiery  from 
him,  and  they  began  to  l»c  very'  mutinous ; being  ftir- 
red  up  by  Appius  Claudius,  whom  LucuUus  had  tum- 
» ed  out  of  his  command  for  his  vile  behaviour,  notwith- 
ftanding  he  was  nearly  related  to  him,  LucuUus  having 
married  his  filler.  The  difeontent  that  prevailed  in 
the  army  C3mr  to  fuch  a height,  that  LucuUus  was  ob- 
liged to  lie  UiU  in  his  camp  all  that  fummer ; the  fot- 
diers  declaring  in  a mutinous  manner,  that  they  would 
not  foUow  him  any  longer,  nor  ferve  under  a general 
5«  who  refufed  to  ihare  the  booty  with  them. 
i.ocuUut  Thefc  complaints,  ar.d  the  general  difeontent  that 
wfeidTre  tlie  army,  obliged  the  fenate  to  rccal  I.u- 

srieve*  the  cuuua,  and  appoint  Manius  Aciltus  Glabrio,  conful  of 
a flairs  ot  that  year,  in  his  room.  Glabrio  arriving  in  Bithynta, 
gave  notice  by  public  criers  to  all  tlic  cities,  that  the 
fenate  h*J  difeharged  LucuIIih  and  his  army,  and  con- 
fifeated  his  goods  for  protracting  the  war  axul  refuling 
to  compty  with  their  injunction!..  Hereupon  LucuUus 
was  abandoned  by  the  greater  part  of  his  army,  and 
forced  to  retire  into  Gratia,  uot  being  in  a condition 
to  make  head  againft  the  joint  forces  of  the  two  kings; 
who,  laying  hold  of  tliat  opportunity,  recovered  the  heft 
part  of  Pontus,  Bithynia,  Cappadocia,  and  Armenia 
Minor:  for  though  Glabrio  had  haftened  into  Pont  us, 
as  if  be  bad  intended  to  engage  the  enemy  and  rob 
LucuUus  of  the  victory,  yet,  upon  the  ftrll  news  of  the 
approach  of  the  two  kings,  he  thought  fit  to  retire  and 
leave  the  country  open,  on  all  Tides  to  the  enemy. 

When  this  was  heard  at  Rome,  a few  was  enabled 
■ft  there  by  C.  Manilius,  a tribune  of  the  people,  where- 
by the  management  of  the  war  againft  Mithridatcs  and 
Tigranee  was  committed  to  Pompejr,  and  likewife  the 
provinces  of  Cilicia,  then  under  Quintus  Mareius,  and 
of  Bithynia  imdcr  Gfcbrio.  By  the  fame  law  he  was 
continued  m that  unlimited  power  by  fca,  with  which 
he  was  inverted  when  he  firtl  fet  out  againft  the  pi- 
rates of  Cilicia.  In  virtue  of  this  law,  Pompev,  who 
had  juft  then  ended  the  war  with  the  CilicJan  pirates, 
took  upon  him  tlie  command  of  tlve  army,  and  direc- 
ted all  the  allies  of  tlie  Roman  people  to  join  him  with 
all  poffiblc  expedition  : but  before  he  took  the  field, 
he  renewed  the  alliance  which  Sylla  and  LucuUus  had 
concluded  with  Phralutcs  king  of  Parthia,  and  thru 
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fent  friendly  propofala  to  Mithridatcs;  who  at  firft  feem-  F»« 
ed  inclined  to  give  ear  to  them,  and  accordingly  dif-  —* 
patched  an  ambaffadur  to  the  Roman  army  to  treat  of^ 
a peace.  Fompcy  required  of  him  to  lay  down  his  arms^,,,,,^ 
if  he  was  in  eameft,  and  deliver  up  to  him  all  thofe  whoKaprop*. 
had  revolted  from  tlie  Romans  during  the  war.  This de- W» 
maud  was  no  fooncr  reported  abroad  in  the  king's 
but  the  deferters,  who  were  very  numerous  in  the  king's 
army,  betaking  themfelvea  to  their  arms,  threatened  ta 
put  Mithridatcs  himfclf  to  death  ; and  would  have  oc- 
cartoned  a great  dillurbance,  had  not  the  king  appealed 
the  growing  tumult,  by  alluring  them,  that  he  had  feat 
ambaffadors,  not  to  treat  of  a peace,  but  only  to  take, 
under  pretence  of  fuing  for  peace,  a view  of  the  ene- 
my’s  ftrength.  lie  moreover  obliged  himfclf,  by  a fo- 
lemn  oath  in  the  prcfcucc  of  the  whole  army,  never  to 
enter  into  any  treaty  of  friendlhip  with  the  Romans, 
nor  to  deliver  up  to  them  fuch  as  had  ever  fervtd  under 
him. 

Pompey,  finding  his  propofals  rejc&ed,  advanced 
again  ft  tlie  king  with  an  army  of  30,000  foot  and 
20,000  horfe,  a*  Plutarch  writes,  or  30,000,  as  we  read 
in  Appian,  all  chofen  troops  ; for  he  dHchargcd  moll 
of  thofe  who  had  ferved  under  Glabrio  and  LuruU 
lus.  As  he  entered  Galatia,  he  was  met  by  LucuUus, 
who  endeavoured  to  pcrfiiade  him  to  inarch  back,  the 
war  being  near  finilhed,  and  even  deputies  fent  -by  the 
republic  to  fettle  the  province  of  Pontus ; but  not  be- 
ing able  to  prevail  with  him,  after  mutual  complaints 
againft  each  other,  they  parted  ; and  Pompey  remo- 
ving his  camp,  commanded  the  troops  that  were  with 
LucuUus  to  join  him,  except  i6do  whom  lie  left  to  at- 
tend LucuUus  iu  his  triumph.  From  tlienee  LucuUus 
frt  out  for  Rome,  where  he  was  received  by  the  fenate 
with  gfcat  marks  of  cilcem,  moll  tnen  thinking  him 
highly  injured  by  tlie  authors  of  the  Manilian  law. 
Pompey  purfued  his  march  into  Pontus ; but  finding 
that  lie  could  not  hy  any  means  draw  the  king  to  a 
battle,  he  marched  back  into  Armcuia  Minor,  with  a 
defign  either  to  reduce  that  province,  or  oblige  Mi- 
thridatcs to  venture  a battle  in  order  to  relieve  it.  Mi- 
thridatcs followed  him  at  forne  dillan.ee  l and  entering 
Armenia,  encamped  on  a hill  over-againil  the  Romans, 
and,  by  intercepting  their  convoys,  reduced  them  to 
fueli  diftrefs,  that  they  weie  obliged  to  remove  to  a 
more  convenient  place,  the  king  cutting  off  many  iu 
their  rear,  and  handling  them  with  frequent  attacks, 
till  he  fell  into  an  ambuiesde  laid  by  Pompey,  whole 
perfonal  courage  and  prudent  conduct  on  tliat  occafioa 
confirmed  the  king  in  hit  rdolution  not  to  hazard  a 
general  engagement.  'I'he  two  armies  encamped  o*tr- 
againft  each  other ; Pompey  on  one  hill,  and  the  king 
on  another,  near  the  city  of  Daftira,  in  the  province 
of  Acifilene,  at  a finall  di dance  front  the  Euphrates, 
which  divides  Acifilene  from  Armenia  Minor. 

Here  Pompey,  feeing  he  could  neither  draw  the  kingfc^Ufri 
to  a battle,  nor  force  his  ramp,  which  was  pitched  onbj  *J*S* 
a lleep  and  craggy  mountain,  began  to  block  him  upr*!* 
with  a ditch  which  kc  carried  round  the  bottom  of  the 
hill  where  tlie  king  was  encamped  ; and  meeting  with 
no  oppotition,  finilhed  his  work,  and  quite  cut  off  the 
enemy’s  communication  with  the  country'.  I’ompqf 
was  ama/.cd  to  fee  the  king  thus  tamely  fuffer  himlcif 
to  be  IhiU  up  ; and  could  not  help  faying.  That  he  was 
either  a great  fool  or  a great  cow  aid  : a fool,  if  he  did 
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Flatus.  nr>t  apprehend  the  danger  he  was  id ; a coward,  if,  being 
|j'  apprifed  of  it,  he  did  not  to  the  utmoft  of  hi*  power  pre- 

vent it.  By  this  ditch,  which  was  150  furlong*  in  cir- 
cuit, and  defended  by  many  forts  railed  at  frnall  dillances 
from  each  other,  the  king  was  fo  clofely  befieged,  that 
he  Could  neither  fend  out  parties  to  forage,  nor  receive 
the  fupplie*  that  came  to  turn  from  Pont  us.  He  was 
thus  l>elieged  for  thr  fpace  of  45  or  50  days  ; and  liis 
army  reduced  to  fuch  limits,  that,  having  contitmcd  all 
their  provifions,  tliey  were  at  laft  forced  to  live  on 
their  dead  harks.  Hereupon  Mithridates  refolvcd  at 
54  all  events  to  break  through  the  Roman  fortifications : 
But  break*  and  accordingly,  having  put  to  the  (word  all  thofe  that 
Roman  *k'k  or  dilabled,  that  they  might  not  fall  into  the 

lit.es.  enemy’s  hand*,  he  attacked  in  the  dead  of  the  night 
the.  Roman  guards  ; and  having  overpowered  them  with 
his  numbers,  got  fafe  into  the  open  fields,  and  continued 
his  march  all  night  towards  Armenia  Major,  where  he 
was  expected  by  Tigranea. 

Pompey  next  morning  by  break  of  day  purfued  the 
enemy  with  his  whole  army ; and  having  with  much 
ado  overtaken  them,  found  the  king  encamped  on  a 
hill,  to  which  there  was  but  one  afeent,  and  that  guard- 
ed by  a llrong  body  of  foot.  The  Romans  encamped 
over-agaiuft  them  j but  Rompey,  fearing  the  king 
fhould  make  his  efcapc  in  the  night-time,  privately  de- 
camped, and  taking  the  fame  rout  the  enemy  were  to 
hold  in  order  to  gain  Armenia,  pofiefled  himfclf  of  all 
j j the  eminences  and  defiles  through  which  the  king  was  to: 

ft  over-  pafs.  Mithridates  thinking  that  Pompey  was  rtturned- 

***rbr«l  by  to  his  former  camp,  purfued  hi*  march,  and  about  the 
Fomi-ry,  ^ cvcn|ng  entered  a narrow  valley,  which  was 

defeated.  * furrounded  on  all  Tides  by  deep  hills.  On  thefc  hills* 
the  Romaus  lay  concealed,  cxpc&ing  the  lignal  to  fall 
upon  the  enemy  and  attack  them  on  all  tides  at  once, 
while  they  were  tired  with  their  march,  and  Teemingly, 
as  they  had  fent  out  no  fcoots,  in  great  (county.  Pom- 
pey wa*  at  firft  for  putting  off  the  attack  till  the-next- 
morning,  thinking  it  not  fafe  to  engage  in  the  night- 
time among  fuch  deep  and  craggy  mountains  ; but  was1 
at  lad  prevailed  upon,  by  the  earned  prayers  and  in-, 
treaties  of  all  the  chief  officers  of  the  array,  to  fall  up- 
on the  enemy  that  very  night.  It  was  therefore  agreed, 
that  in  the  dead  of  the  uight  all  the  tiurnpets  fhould 
at  once  found  the  charge,  th^t  this  figual  fhould  be 
followed  by  an  universal  ihout  of  the  whole  army,  and 
that  the  foldiers  fhould  make  what  uoife  they  could, 
by  dr  iking  their  (pears  again#  the  brafs  vcttela  that 
were  ufed  in  the  camp.  The  king's  army  at  this  hid- 
den and  unexpt&ed  no>fc,  which  was  echoed  again  by 
thr  mountains,  imagined  at  firft  that  the  gods  them-, 
felvex  were  cume  down  from  heaven  to  deilroy  them  ; 
and  the  Romans  etiargiug  them  oil  all  tide*  with  (bow- 
ers of  (lories  and  arrows  from  the  tups  of  the  bills,  they 
betook  themfelves  to  a precipitate  flight;  but  finding, 
all  the  path  > befet  with  (liong  bodies  of  horfe  and  foot, 
were  forced  to  fly  back  into  the  valley,  .where,  for 
many  hours  together,  they  were  expofid  to  the  enemy’s 
(hot,  without  being  able,  in  that  confufion,  either  to 
attack  them  or  defend  themfelves.  They  attempted  in- 
deed to  make  fome  relidance  wlien  the  moon  rofe  i but 
the  Romans  running  down  upon  them  from  tlie  hills, 
did  not  give  them  time  to  draw  up,  and  the  place  was 
fo  narrow  that  they  had  not  room  even  to  make  ufc  of 
their  fwurds.  The  king  loit  on  that  occafiou  io,coo 


men,  according  to  Appian,  but  40,0^0,  according  Fonrnt,  ^ 
to  Eutropius  and  others.  On  Pmnpcy’s  fide  there  fell  ’ J 
between  20  and  30  private  men,  and  two  centurions. 

Mithridates,  at  the  head  of  800  horfe,  broke  through  Diitrcft  of 
the  Roman  army,  and  being  after  this  iffort  abandon-  Mithti* 
ed  by  all  the  rcil,  bccaufe  they  were  clofely  purfued"113* 
by  the  enemy,  he  travelled  all  night  attended  by  three 
perfons  only,  tu*.  lii*  wife,  or,  a&  Plutarch  calls  her, 
his  cuncubirtfy  by  name  Hyftjuraua,  his  daughter  Dri- 
petine,  and  an  officer.  At  day -break  he  fell  in  with 
a body  of  mercenary  horfe,  and  3000  foot,  who  were 
marching  to  join  him.  By  thele  he  was  efcorted  to 
the  cattle  of  Sinoria,  fituated  on  the  borders  of  the 
two  Armenia*.  As  great  part  of  his  trcafurca  were 
lodged  here,  he  rewarded  very  liberally  thofe  who  ac- 
companied him  in  his  flight ; and  taking  600 o talents, 
withdrew  into  Armenia.  As  foon  as  hr  entered  the 
borders,  lie  tlifpatchcd  ambafltdors  to  Tigran es,  ac- 
quainting him  with  his  arrival ; but  that  prince,  who 
wa*  then  on  the  point  of  concluding  a feparate  peace 
with  the  Romans,  clapped  his  ambafladors  in  iron*,  pre- 
tending that  his  fon  Tigranea  had,  at  the  iniHgation  of 
Mithridates,  revolted  firft  to  the-  Parthian*,  and  then 
to  the  Romans.  Mithridates  finding  himfclf  thus  aban- 
doned, even  by  his  (on-in-law,  left  Armenia ; and  di- 
recting his  courfc  toward*  Colchis,  which  was  fubject 
to  him,  and  not  as  yet  invaded  by  the  Romans,  patted 
the  Euphrates  the  fourth  day,  and  got  fafe  into  his  own 
territories, 

Pompey  feot  out  feveral  parties  in  purfutt  of  the 
king  ; but  remained  himfclf  with  the  main  body  of  the 
army  in  the  field  of  battle,  when*  he  built  a city,  call- 
ing it  from  that  remarkable  vi&ory  N'tcopoUi.  This 
city,  with  the  adjoining  territory,  he  bellowed  upon  fuch 
of  hi*  foldiers  a*  were  old  or  difabled  t and  many  flock- 
ing to  it  from  the  neighbouring  countries,  it  became 
in  a (hort  time  a very  confiderable  place.  This  battle 
was  certainly  attended  with  very  fatal  coniequcnccs  for  j 7 
Mithridates ; who  was  forced,  his  army  being  entirely  Hc  lici  jrv- 
eithtr  cut  off  or  difptrfed,  to  abandon  his  own  dorei- ^ j 
nious,  and  fly  for-ihcltor  to  the  moll  remote  parts  of  thence  inta 
Scythia.  Pompey  having  concluded  a peace  with  Ti-ither  eoun- 
granes,  as  wc  have  rrl.iud  ii\  the  hittory  of  Armenia,*1'** 
and  fettled  the  affairs  of  that  kingdom,  began  hi*  march 
iu  purfuit  of  Mithridates  through  thofe  countries  that 
lie  about  mount  Caucalus.  The  barbarous  nation . 
through,  which  he  patted,  chiefly  the  Albanians  and 
Iberians,  attempted  to  flop  hi*  man'll,  but  were  foon  put 
to  flight.  However,  he  was  obliged,  by  the  excettive 
cold  and  deep  roads*  to  pats  the  winter  near  the  river 
Cyrus.  Early  in  the  (jpring  he  purfued  his  march ; but 
meetiug  with  great  opposition  from  the  Iberians,  a 
warlike  nation,  and  entirely  devoted  to  Mithridates,  he 
was  employed  moll  part  of  the  fummer  in  reducing 
them.  In  the  mean  time,  Mithridates  who  had  wintered 
at  Diofcuruus,  on  tile  illlunus  between  die  Euxine  and 
Cafpian  fcas,  and  had  been  joined  there  by  fuch  of  his 
troops  as  had  made  their  efcapc  from  the  late  unfortu- 
nate battle,  continued  hi*  flight  through  the  countries 
of  the  Achseant,  Zygiaiu,  llrnioctuans,  Cercetaa*, 

Mofchi,  and  Colchians.  Of  tkife  nations  louvc  recei- 
ved him  kindly,  and  even  entered  into  alliance  with 
him;  through  others  he  was  forced  to  make  himfiii  a 
way  with  hi*  fword. 

Pompey  took  the  fame  rout,  directing  his  courfc 
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bv  the  ftars,  especially  in  the  northern  part*  of  Scr- 
• tbia,  and  carrying  with  him  even  provision  of  water, 
PiwrW.  ttJ  fwpply  the  army  in  the  vaft  defects  through  which 
further  con- he  marched.  He  fpent  two  years  in  warring  with 
?acA*.  thefe  nations,  and  was  often  in  danger  of  lofing  both 
his  life  and  his  army : hut  at  laft  he  overcame  them 
all  ; and  believing  Mithridatea,  of  whom  he  could  have 
no  account,  to  be  dead,  he  marched  back  into  Arme- 
nia Minor,  where  he  allowed  fame  reft  to  his  Soldiers, 
who  were  quite  worn  out  with  the  hardships  they  had 
endured  in  that  expedition.  Having  refrdhed  his  ar- 
my, he  marched  into  Pontus,  to  reduce  Some  Strong- 
holds which  were  ftill  garrisoned  by  the  king's  troops. 
While  he  was  at  Afpis  in  Pontus,  many  of  the  king'* 
concuhincs  were  brought  to  him  ; but  he  fent  them  all 
home  to  their  parents,  without  offering  them  the  leaf! 
injury',  and  thereby  gained  the  affection  of  the  chief 
lords  of  Pontus,  whole  daughters  they  were.  The 
Strong  caitlc  of  Symphori  was  delivered  up  to  him  by 
Stratouix,  one  of  the  king's  concubines,  upon  no  o- 
tlier  terms  than  that  he  would  fparc  iver  Son  Xiphares, 
who  was  with  the  king,  in  cafe  he  Should  fall  into  his 
hands.  She  likewife  discovered  to  him  great  treat  ores 
hid  under  ground,  which  he,  with  great  generofity, 
bellowed  upon  her,  referring  for  hunteif  only  Some 
vclTcls  to  Set  off  his  triumph.  Having  taken  another 
fort,  called  the  New  Ca/tie,  and  to  that  time  looked 
upon  as  impregnable,  hr  found  in  it  great  Store  of 
gold,  Silver,  and  other  valuable  things,  which  he  af- 
terwards confecrated  to  Jupiter  Capitolinua.  Here,  in 
looking  over  the  king’s  manuferipta,  he  came  to  dif- 
covcr  where  the  reft  of  his  t re  a fores  were  concealed, 
what  troops  he  could  raife  and  maintain,  what  fiuns 
were  yearly  paid  him  by  his  Subject*  and  tributaries, 
flee,  whereby  he  could  make  a true  estimate  of  his 
whole  power  and  wealth.  Amongft  other  manuferipts 
lie  found  fume  books  of  phySic,  wnrte  by  Mithridatea 
himfclf,  which  he  commanded  Lemeas,  a learned  gram- 
marian, to  translate  into  Latin. 

Pompey,  having  thus  reduced  all  Pontus,  marched 
into  Syria,  with  a dciign  to  recover  that  kingdom, 
and  palling  through  Arabia  to  penetrate  as  far  as  the 
Red  Sea.  But  while  he  was  employed  in  this  expedi- 
tion, news  was  brought  him  that  Mithridates,  whom 
he  believed  dead,  bad  appeared  unexpe&cdly  in  Pon- 
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ii  the  at  the  head  of  a coufidcrable  army,  and  furprifed 

c/  a confi-  Panticaparuro,  a famous  empory  at  the  mouth  of  the 
derable  ai-  Euxine  Sea.  He  had  lain  all  this  time  concealed  in 


lay. 


the  territories  of  a Scythian  prince,  adjoining  to  the 
Pal  us  M cr  otis  i but  hearing  that  Pompey  had  left 
Pontus  and  was  engaged  in  other  wars,  he  ventured 
out  of  his  hiding-place,  refolved  either  to  recover  his 
paternal  kingdom,  or  die  in  the  attempt.  He  return- 
< d privately  into  Pontus  and  managed  matters  there 
io  deaterottfiy,  that  the  Roman  garrifons  knew  no- 
thing of  his  arrival  till  he  appeared  with  a confider- 
able  army  in  the  field.  He  aivasreed  firft  to  the  caltle 
of  Symphori  ; and  undcrllandiug  that  Stratonix  had 
delivered  it  up  to  Pompey,  on  condition  he  would 
fare  the  life  of  her  Son  in  cate  he  Should  take  him  pri- 
fomer,  the  king  immediately  cauied  the  youth,  who  was 
in  his  army,  to  be  put  to  death,  and  his  body  to  be 
left  unburied,  Stratonix  beholding  from  the  walls  the 
cruel  and  unnatural  murder,  for  he  wras  her  fon  by 
Mithridates,  and  had  leaved  him  with  great  lidclity. 


At  the  Same  time  he  fent  ambaffadort  to  Pompey  to  ^ 
treat  of  a peace,  offering  to  pay  a yearly  tribute  to 
the  republic,  on  condition  he  reftored  to  him  his  king, 
dom.  Pompey  replied,  that  he  w'ould  hearken  to  no 
propofals  whatsoever,  without  the  king  came  to  treat 
with  him  iu  perfon,  as  Tigranes  had  done.  This  Mi- 
thridates looked  upon  as  nowife  confident  with  his 
dignity;  and  therefore  laying  afide  all  thoughts  of  an 
accommodation,  began  to  make  what  preparations  he 
could  for  renewing  the  war.  ^ 

He  Summoned  all  his  fubje&s  that  were  able  to  brarR«o*ei 
arms  to  meet  at  an  appointed  place  ; and  having  cho-few* 
fen  out  of  the  whole  multitude  60  cohorts,  eack  con-p^ttfc 
Silling  of  too  men,  he  incorporated  them  with  the  re- 
gular troops  that  were  already  on  foot.  Being  novrin 
a condition  to  a6l  offensively,  for  Pompey  had  left  but 
a Small  number  of  troop*  in  Pontus,  he  pofleffed  him- 
Self  of  Piranagorium,  Cberfoncfus,  Theodofia,  Nym- 
plueum,  and  Several  other  important  places.  But  in  the 
mean  time,  Caftor,  whom  Mithridates  had  appointed 
governor  of  Pbanagorium,  falling  out  with  Tripho, 
one  of  the  king’s  favourite  eunuchs,  killed  him,  and 
dreading  the  king’s  refentment,  ffirred  up  the  inhabi- 
tants to  a revolt  : by  which  means  Phanagorium  was 
again  loft  ; but  the  caftlc,  \*hich  was  defended  by  four 
or  the  king’s  Tons,  Artaphernes,  Darius,  Xerxes,  and 
Oxathres,  held  out  for  fome  time.  The  king  haften- 
ed  to  their  relief ; but  the  caftlc  being  fet  on  fire  by 
the  rebels  they  were  forced  to  Surrender  themfelves  to 
Cattor  before  his  arrival.  Thefe  four  fons,  with  one 
of  the  king’s  daughters,  by  name  Oteopatra%  Caftor 
fent  to  the  Romans  ; and  fortifying  himfclf  in  the 
town,  perfuaded  moil  of  the  neighbouring  cities, 
which  were  oppreffed  with  heavy  taxes,  and  ftrangely 
handled  by  the  king’s  collectors,  to  join  in  the  re- 
bellion. 

Mithridates  finding  that  he  could  neither  rely  up-Hvfnbjrdi 
on  the  foldiery,  moft  of  them  being  forced  into 
fervice,  nor  on  his  other  fubjeAs,  who  were  dlffatis-*^* 
fiod  by  reafon  of  the  exorbitant  taxes,  fent  ambaflb*’ 
dors  to  invite  the  princes  of  Scythia  to  his  relief,  and 
with  them  his  daughters,  to  be  bellowed  in  marriaj?c 
upon  fuch  as  (bowed  thcmfelve*  moft  inclined  to  affift 
him.  But  as  the  ambaffadors  he  employed  on  this  oc> 
cafion  were  eunuchs  a race  of  men  no  kfs  abhorred' 
by  the  army  than  favoured  by  the  king,  over  whom 
they  had  a great  afeendant,  especially  in  his  old  age, 
the  foldicrs  who  were  fent  to  attend  them  on  their 
journey*  put  them  all  to  the  fwerd  as  foon  as  they 
were  out  of  the  king's  reach,  and  delivered  his  daugh- 
ters up  to  the  Romans.  Mithridates,  finding  himfelf 
thus  deprived  of  his  children,  betrayed  by  his  army, 
and  forfaken  even  by  thofe  on  whom  he  chiefly  relied, 
could  not  yet  be  induced  to  fubmit  to  the  Romans, 
though  Pompey  promifed  him  honourable  conditions, 
provided  he  came  to  treat  with  him  in  perfon.  In  this 
defperate  condition,  he  left  no  ftone  unturned  to  Slir 
up  the  princes  of  Afia  ajjpiinft  the  Romans,  efpecially  6i 
the  Partisans ; but  finding  them  awed  by  the  great  Hire®*1* 
opinion  they  all  had  of  Pompey.  he  had  recount 
lilt  to  the  European  CaiUs,  whom  he  understood  to  be **40* 
at  war  with  the  Romans  ; and  having  font  before  foroc Italy, 
of  his  trufty  friends  to  engage  them  in  his  favour,  ta- 
king leave  of  his  own  kingdom,  he  began  his  long  march, 
defrgning  to  pafs  through  Bofphoru.,  Cimmcrius,  Scy- 
thia, 
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PnftKt-  this,  Panor.ia,  kc.  and  joining  the  Gault,  paf»  the  Alps, 
b v " 1 and  invade  Italy. 

This  defign  was  no  former  known  in  the  army,  but 
the  foldiers  openly  began  to  complain  and  mutiny  ; ex* 
aggerating  the  boldncfs  of  the  attempt,  the  length 
of  the  march,  and  the  unfurmountable  difficulties  that 
mail  neceflarily  attend  fuch  a defperate  enterprife. 
The  chief  commanders  did  all  that  lay  in  their  power 
to  divert  him  from  it  ; reprefenting  to  him,  that  if  he 
•was  nut  able  to  cope  with  tlte  Romans  in  his  own  king- 
dom, much  lefe  would  he  be  a match  for  them  in  Ita- 
ly or  Gaul,  where  they  could  daily  receive  new  fop- 
plies  ; whereas  he  would  lufe  the  greateft  part  of  his  ar- 
my in  fo  long  and  difficult  a march,  and  the  reft  per- 
haps in  the  Bill  engagement,  without  any  portability  of 
repairing  the  lofs.  But  all  was  to  no  purpose  ; for  they 
found  him  fo  unalterably  fixed  in  his  refolution,  that  he 
exuied  thole  to  be  put  to  death  who  with  moll  warmth 
rcmonll  rated  again  It  it,  not  fparing  even  his  own  fon 
iixipodra?.  for  dropping  fome  unguarded  expreffions  on 
that  occaiion.  Thus  they  were  forced  to  let  him  pur- 
fue  his  own  meafures,  till  they  found  a more  proper  op- 
portunity to  oppofe  them,  which  foon  after  offered,  as 
they  were  encamped  at  Bofphorus  Cimrocrius,  on  their 
~ inarch  into  Scythia. 

Hhfon  Here  Pharnaces,  the  king's  favourite  fon.  whom  he 
Pharnaces  had  appointed  to  fucceed  him,  obferving  the  general 
revolts.  difoontent  that  reigned  in  the  army,  began  to  enter- 
tain thoughts  of  placing  the  crown  on  his  own  head  ; 
and  not  doubting  but  the  foldiery  would  ftand  by  him, 
if  he  declared  againft  the  intended  expedition  into  Ita- 
ly, openly  protefled  among  the  Roman  deferters,  who 
wen:  a confidcrable  part  of  the  army,  that  if  they 
would  follow  him  he  would  return  into  Pontus.  Tlie 
Romans,  who  were  well  apprifed  of  the  danger  that 
attended  fuch  an  undertaking,  and  had  mod  of  all  ex- 
claimed againft  it,  pro  mi  fed  to  fupport  him  to  the  ut- 
moft  of  their  power,  and  even  encouraged  him,  upon 
f omc  expreffions  which  he  purpofely  dropped,  to  af- 
fume  the  title  of  iimg9  a title  which  his  father  feem- 
ed  determined  to  hold  till  he  had  deftroyed,  by  his  rafh 
and  defperate  attempts,  himfclf,  his  friends,  and  his 
army.  Pharnaces,  finding  he  could  depend  on  the  Ro- 
mans, engaged  the  fame  night  molt  of  the  chief  com- 
manders m.  his  party,  and  by  their  means  the  greater 
part  of  tlic  foldiery.  It  was  agreed,  that  next  morn- 
ing by  break  of  day  all  thofe  who  had  declared  in  his 
favour  fkould  appear  in  arms,  and  with,  a loud  front 
proclaim  Pharnaces  king  } which  was  done  accotding- 
ly,  and  the  fhout  returned  even  by  thofe  whom  Phar- 
naces had  not  thought  fit  to  let  into  the  fecret.  The 
king,  who  had  taken  up  his  quarters  in  the  city,  being 
awaked  by  the  noife,  lent  out  Come  of  his  dootcflics 
to  know  what  had  happened  in  the  army.  Neither 
did  the  officers  or  foldiers  diflemble  the  matter,  but 
boldly  anfwercd,  that  they  had  chofen  a young  king 
i alt  rad  of  an  old  dotard  governed  by  eunuchs. 

Hereupon  Mithridates  mounting  on  horleback,  and 
attended  by  his  guards,  went  out  to  ippeafe  the  tu- 
mult : but  his  guards-  forfaking  him,  and  his  horfe  be- 
ing killed  under  him,  he  was  obliged  to  fly  back  into 
tire  city ; from  whence  he  feat  feveral  of  hr's  atten- 
dants one  after  another  to  defire  of  his  fon  a lafe  con- 
duff  for  himfclf  and  his  friends.  But  as  none  of  the 
meficugers  returned,  fome  being  Haiit,  and  others  fiding 


with  the  new  king,  Mithridates  endeavoured  to  more  Pen'av  t 
his  fon  to  compaffion,  by  fignifying  to  him  from  the  ™ 
walla  the  diftreffed  condition  he  was  reduced  to  by  a 
fon  whom  he  had  favoured  above  the  reft  of  his  chil- 
dren { but  finding  him  nowife  affctled  by  his  fpeech, 
turning  to  the  gods,  he  befeeehed  them  with  many 
tears  to  make  his  fon  know  one  day  by  experience  the 
grief  and  agony  which  a father  mud  feel  in  (feeing  hi* 
love  and  tendemefs  requited  with  fuch  ungrateful  and 
monftrous  returns.  Having  thus  (poke,  he  thank- 
ed in  a very  obliging  manner  thofe  who  had  flood  by 
him  to  the  laft,  and  exhorted  them  to  make  their  fub- 
miffion  to  the  new  king  on  the  befl  terms  they  could 
procure ; adding,  that  as  for  himfclf,  he  was  determi- 
ned not  to  outlive  the  rebellion  of  a fon  whom  he  had 
always  diilinguifhed  with  particular  marks  of  paternal 
affection.  • t 

After  this,  J«r  withdrew  Into  the  apartment  of  his  Vlithri- 
wives  and  concubines,  where  he  firft  took  poifon  him- dales st- 
felf,  and  then  prefented  it  to  them,  and  to  his  fevou-^*™^* 
rite  daughters  Mithridatis  and  Niffa,  who  not  long  himfrif.. 
before  had  been  betrothed  to  the  kings  of  Egypt  and 
Cyprus.  To  the  women  it  proved  immediate  death ; 
but  on  the  king,  who  from  his  infancy  had  inured  his 
eonftitution  to  poifonoos  potions,  it  had  fo  flow  an 
operation,  that  he  was  forced,  through  fear  of  falling 
into  the  rebels  hands,  to  recur  to  his  fword.  Neither 
did  the  wound,  as  he  was  greatly  weakened  by  the 
poifon,  prove  mortal  : fo  that  the  rebels,  having  in 
the  mean  time  llormed  the  town,  and  broke  into  the 
houfe,  found  the  king  wallowing  in  his  blood,  but 
ftill  alive,  and  in  his  fenfes  ; which  Pharnaces  hearing, 
fient  fome  of  thofe  that  were  about  him  to  drrfs  his 
wounds,  with  a deftgn  to  deliver  him  up  to  the  Ro- 
mans, and  thereby  ingratiate  himfclf  with  Pompey. — tfj 
But,  in  the  mean  time,  a Gaul,  who  (ferved  in  the  ar-  ' G“ul 
my,  by  name  Bit* tvs , or  Bitty* us t entering  the  king's 
room  m queft  of  booty,  and  being  touched  with  corn-  :Ut  of  com- 
panion in  feeing  him  fotfaken  by  ajl  his  friends,  andpalfiou. 
ftruggling  on  the  bare  ground  with  t«e  pangs  of  death, 
drawing  h:s  fword,  put  an  end  to  his  prefeut  agonies, 
and  prevented  the  intuits  which  he  chiefly  apprehend- 
ed if  lie  flioukl  fall  alive  into  his  fon's  hands.  The 
barbarian  is  (aid,  when  be  firft  faw  the  king,  to  have 
been  fo  awed  with  the  majefty  of  his  countenance,  that, 
forgetful  of  his  booty,  he  fled  out  of  the  room  ; but 
being  called  back,  and  eameftly  intreated  by  the  dy- 
ing prince  to  put  an  cud  to  his  mifery,  he  fummoned 
all  his  courage  to  perform,  as  he  did,  with  a trembling 
hand,  that  office ; and  immediately  retired  without 
tombing  any  thing  that  belonged  to  the  kfftjr,  though 
the  hopes  of  a rich  booty  was  the  only  motive  that  had 
led  him  thither. 

Pompey,  who  was  at  that  time  engaged  in  a war 
with  the  jews,  received  the  firft  notice  of  the  death  of 
Mithridates  as  he  was  on  his  march  to  Jeruiakro.  The 
meffenger  who  brought  the  joyful  tidings  was  fent  by 
Pharnaces,  and  apjxarcd  unexpectedly  before  Pom- 
pey with  the  branch  of  a laurel,  as  was  cuftomary  on 
the  like  occafionx,  twilled  round  the  head  of  his  jave-  f.f, 
lin.  When  he  heard  what  had  happened  at  Pamic»-£*crfli*e‘ 
pxuirt,  he  wav  fo  impatient  to  impact  it  to  the  fol-C* 
dicry,  that  lie  could  not  even  wait  till  they  had  railed  hu'dcsUu* 
him  a mount  of  turf  from  whence  to  fpcak  to  the  army, 
according  to  the  cuftoiu  of  the  camp ; but  ordered. 
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Pontui  thofe  who  were  by  liim  to  form  a kind  of  mount  with 
""v“— ' their  faddlcs,  and  from  thence  acquainted  the  foldiery 
that  MitliridatC'i  had  laid  violent  hands  on  himfeif,  and 
his  fon  Pharnaces  was  ready  to  acknowledge  the  king- 
dom as  a gift  of  the  people  of  Rome,  or  rdign  it  if 
they  were  unwilling  he  (hould  reign.  This  news  was 
received  with  joyful  (bouts  of  the  whole  army,  and  the 
day  folemnixed  with  frails  and  facriflees  througlwut 
the  camp,  as  if  in  Mithri dates  alone  ail  the  enemies  of 
the  republic  had  died.  Pompev  difpatcbcd  without 
delay  a meflenger  with  letters  to  the  fenate,  acquaint- 
ing them  with  the  death  of  Mithridates,  and  the  fub- 
milTion  of  his  fon  Pharnaces.  When  hit*  letters  were 
read,  the  fenators  were  fo  overjoyed,  that  they  ap- 
pointed, at  the  propofal  of  Cicero,  then  conful,  xa  days 
for  returning  due  thanks  to  the  gods,  who  had  deli- 
vered them  from  fuch  an  infiilting  and  powerful  enemy; 
and  the  tribunes  of  the  people  ena&ed  a law,  whereby 
Pompey,  in  confi deration  of  his  craiocnt  fervice  in  the 
Mithridatic  war,  was  to  wear  a crown  of  laurel,  with  the 
triumphal  gown  at  the  Circenftan  fports,  and  a purple 
gown  at  the  fcenical  plays. 

Phaniaces,  when  he  heard  of  his  father’s  death, 
caufcd  bis  body  to  be  preferved  in  brine,  propofing  to 
prefent  it  to  Pompey,  who  had  promifed  to  return  in- 
to Ponlus  after  the  reduction  of  Judsca,  and  there  fettle 
matters  to  his  fatisfaction.  And  accordingly  having 
taken  the  city  and  temple  of  Jcrufalcm,  he  fet  out 
Bobmiflive  with  two  legions  for  Pont  us  ; and  being  arrived  at  Si- 
embaffy  of  nope,  he  was  theTC  met  by  ambalTadors  from  Pharna- 
«o Pompev • ccs*  acquainting  Him,  that  their  mailer  had  forbore  af- 
***’  fuming  the  title  of  king  till  his  will  and  pleafure  were 
' known  ; that  he  put  both  himfeif  and  the  kingdom 
t entirely  into  his  hands ; And  that  he  was  willing  to  at- 
tend him  at  what  time  or  place  he  thought  fit  to  ap- 
point. The  fame  ambafladors  delivered  up  to  Pompey 
thofe  who  had  taken  Manius  Aquiiius  the  Roman  legate, 
whom  Mithridates  had  put  to  a cruel  death,  all  the 
prifoners,  hoRages,  and  deferters,  whether  Romans, 
Greeks  or  Barbarians,  and  the  body  of  Mithridates 
with  his  rich  apparel  and  arms,  which  were  greatly 
admired  by  Pompey  and  the  other  Romans  Both  fol- 
diers  and  officers  flocked  to  fee  the  king’s  body  ; but 
Pompey  declined  that  light ; and,  faying  that  all  en- 
mity between  that  great  prince  and  the  people  of  Rome 
was  ended  with  his  life,  he  returned  the  body  to  the 
ambafladors,  and  caufcd  it  to  be  interred  with  the  ut- 
tnoll  pomp  and  magnificence  among  his  anceltors  in 
the  buryiug-placc  of  the  kings  of  Pontus,  Pompey  de- 
fraying all  the  charges  of  that  ceremony,  which  was 
the  moll  *>llly  and  pompous  that  ever  had  been  fcea 
in  thofe  parts.  With  the  body  Pompey  rtftored  his 
wealing  apparel  and  armour  ;*but  the  fcabbanl  of  his 
(word,  which  cull  400  talents,  was  flolen  by  Rublius 
a Roman,  and  fold  to  Ariaruthes  king  of  Cappado- 
cia j and  his  cap  or  turban,  which  was  a very  curious 
piece  of  workmanlhip,  was  privately  taken  by  one 
L'aius,  who  presented  it  to  Fault  us  the  ion  of  Syfla,  in 
whofc  houfc  it  was  kept,  and  ffiown  for  many  years 
after  among  the  many  rarities  which  Sylla  had  brought 
out  of  Afia. 

Pompey  bellowed  the  kingdom  of  Bofphorus  on 
Pharnaces,  and  honoured  him  with  the  title  of  a 
friend  and  ally  of  the  people  of  Rome.  Pharnaces  be- 
ing thqs  acknowledged  king  of  Boiphorui,  Tent  orders 


to  all  the  garri forts  of  Pont  us  to  fubmit  themfclves,  ftmfs* 
with  the  caitles  and treafurcs  with  which  they  were  en- 
trullcd,  to  Pompey,  who  by  that  means  amafled  an  im- 
menfc  booty.  In  the  city  of  Talaura,  which  Mithri- 
dates ufed  to  call  his  wardrobe,  he  found  2000  cups  of 
-onyx  fet  in  gold,  with  fuch  llore  of  gold  and  hirer 
vefleis,  of  colUy  furniture,  of  faddlcs,  bridles,  and 
trappings,  fet  with  jewels  and  precious  Hones,  that  the 
Roman  commifTarics  fpent  30  days  in  taking  the  in- 
ventory of  the  whole.  In  another  caltle  he  found 
three  large  tables  with  nine  faivers  of  mafly  gold,  en- 
riched with  precious  Hunts  to  an  inclliinable  value ; 
the  Hatucs  of  Minerva,  Mars,  and  Apollo,  of  pure 
gold  and  molt  curious  workmanlhip  ; and  a pair  of 
gaming-tables  of  two  precious  Hones,  three  feet  broad, 
and  four  feet  long,  on  which  was  a moon  of  gold 
weighing  30  pounds,  with  their  men,  all  of  the  lame 
precious  Hone.  In  a fort  fituated  among  the  moun- 
tains, were  delivered  up  to  him  the  king’s  flatue  of 
mafly  gold,  ei^ht  cubits  high,  his  throne  and  feeptre, 
and  the  bed  ot  Darius  the  fon  of  HyHafpes.  Moll  of 
thefe  treafurcs  had  been  tranfmitted  to  him  from  his 
anceltors,  chiefly  from  Darius  king  of  Periia  ; fome 
belonged  to  the  Ptolemies  of  Egypt,  and  had  been 
depolited  by  Cleopatra,  as  we  liavc  hinted  above,  in 
the  hands  of  the  Coans,  who  delivered  them  to  Mi- 
thridates ; and  great  part  of  them  had  been  collected  by 
the  king  himfclf,  who  was  very  fond  of  rich  and  Hatcly 
furniture.  gg 

Pompey  having  thus  got  entire  pofleffion  of  Pontus,  Who  be- 
and  reduced  it  to  the  form  of  a Roman  province,  rt«votpai 
marched  into  yljia  properly  fo  called  ; and  having  win-J^®^* 
tered  at  Ephefus,  early  in  the  fpring  fet  out  for  Italy,  BoJpho^ 
with  a fleet  of  700  Ihips.  As  he  brought  over  his 
army  with  him,  the  fenate  was  under  no  fmall  appre- 
hension left  he  fhould  make  himfeif  ahfolutc,  and  rule 
without  controul.  But  he  no  fooner  landed  at  Brun- 
duliuin,  than  he  di/handed  the  army,  without  waiting 
for  any  decree  either  of  the  fenate  or  people ; what  nei- 
ther his  friends  nor  his  enemies  had  believed-  His  tri- 
umph lailcd  two  wliole  days ; and  though  he  was  at- 
tended in  his  triumphal  cliariot  by  324  captives  of  di- 
ltinction,  among  whom  were  live  Ions  and  two  daugh- 
ters of  Mithridates,  yet  he  would  not  fuffer  any  of  diem 
to  be  put  to  death,  as  had  been  done  by  others  ; but 
feat  them  all  back,  except  fuch  as  were  of  royal  ex- 
traction, to  their  refpective  countries,  and  even  fupplied 
them  with  money  to  defray  the  charges  of  their  journey. 

After  his  triumph  he  delivered  into  the  treafury  20,000 
talents,  though,  at  the  difmiffing  of  the  army,  be  had 
divided  i 6,000  talents  among  the  tribunes  and  centu- 
rions, 2000  fcRcrtiium  among  the  queRora,  and  had  gi- 
ven to  each  foldier  50  fdlertiums. 

Pompey  had  no  fooner  left  Afia,  but  Pharnaces  fell 
unexpectedly  upon  the  Phanagorenfes,  a people  affaitiou: 
Bofphorus,  whom  Pompey  had  declared  free,  bccaufe  ^ 
they  had  revolted  the  firtt  of  all  from  Mithridates,  and1*00140* 
by  their  example  induced  others  to  abandon  die  king's 
parly.  Phaniaces  belieged  their  chief  city  Phanago- 
ria,  and  kept  them  blocked  up  till,  for  want  of  provi- 
fions,  they  were  forced  to  folly  out,  and  put  all  to  the 
ifluc  of  a battle  ; which  proving  unfucccfsful,  they  deli- 
vered up  thcrnfclvrs  and  their  city  to  the  conqueror. 

Some  years  after,  the  civil  war  breaking  out  between 
Caefar  and  Pompey,  he  laid  hold  of  that  opportunity 
5 to 
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t fi  rrcorfr  the  province*  which  his  father  had  formerly 
poFTdfcd  ; and  having  raifcd  a confiderable  army,  over- 
ran Pont  us,  Colchis,  Bithvnia,  Armenia,  and  the  king- 
dom of  Mofchis,  where  he  plundered,  as  Strabo  ob- 
ferves,  the  temple  of  the  goddefs  I.eucothca.  He  took 
the  llroitg  and  important  city  of  Sinope,  but  could  not 
t educe  Amifus.  But,  in  the  mean  time,  Cxfar  hnving 
the  better  of  Pompey  and  his  party,  appointed 
Cn.  Domitius  Caltimu  governor  of  Alia,  enjoining 
him  to  make  war  upon  Pharnaces  with  the  legions  that 
* were  quartered  in  that  province.  Domitius  immedi- 
ately tl  i (patched  ambaffador*  to  Pharnaces,  command- 
ing him  to  withdraw  his  troops  from  Armenia  and  Cap- 
padocia. The  king  returned  anfwcr,  that  he  was  will- 
ing to  abandon  Cappadocia,  but  as  fi>r  the  kingdom  of 
Armenia  Minor,  it  was  part  of  his  hereditary  domi- 
tiiona  ; and  therefore  he  would  not  refign  it  till  he  had 
an  opportunity  of  laying  hi*  prctcnlions  before  Carfar 
himfclf,  whom  he  was  ready  to  obey  in  all  things.  Here- 
upon  Domitius  drawing  together  what  forces  he  could, 
marched  into  Cappadocia,  which  he  recovered  without 
opposition,  Pharnaces  having  abandoned  it  to  make  a 
Hand  in  Armenia,  which  lay  nearer  his  own  dominions. 
Thither  Domitius  purfued  him  ; and  having  overtaken 
him  near  Nicopolis,  found  his  army  drawn  up  in 
battle-array,  and  the  king  ready  to  come  to  an  en- 
gagement ; which  Domitius  not  declining,  both  armies 
70  advanced. 

I dc-  The  king,  at  the  head  of  a choice  body  of  men, 
> them.  fc|]  Upon  |hc  Romans  left  wing,  confiding  mottly  of 
Yaw  and  undifcfplined  Afiatica  t and  having  without 
much  ado  put  them  to  flight,  penetrated  to  the  centre, 
where  the  thirty-fifth  legion,  the  only  one  which  Do- 
mitius had,  after  a faint  refiftance,  gave  ground,  and, 
Yvtiring  to  the  neighbouring  mountains,  left  their  allies 
to  fhift  for  themfelves,  who  were  all  cut  off.  Domi- 
tius  with  the  remains  of  his  fcatterwl  army  marched 
back  into  Cappadocia  ; and  from  thence,  w inter  draw- 
ing on,  into  the  province  of  Afia.  The  king  being 
pufTed  up  with  this  victory,  and  hearing  that  Cafar, 
with  the  flown-  of  the  Roman  forces,  was  engaged  at 
the  fiegc  of  Alexandria,  appointed  one  Afandcr  go. 
vemor  of  Bofphorus,  and  marched  himfclf  into  Cap- 
padocia in  purfuit  of  Domitius,  with  a defign  to  in- 
vade Afia,  and  recover  all  the  provinces  which  had 
been  once  fubdued  by  his  father.  Bithynia  and  Cap- 
padocia readily  fubmitted  ; but  Armenia  the  Letter, 
which  was  held  by  Dejotarus,  made  fo  vigorous  a re- 
finance, that  he  was  forced  to  give  over  the  enterprife, 
left  the  Romans  Ihould  in  the  meantime  llrcngthcn 
themfelves  in  Afia,  whither  he  was  in  haftc  to  march, 
in  hope*  of  meeting  there  with  the  fame  fuccefs  as  his 
father  Mithridates  had  done.  But  before  he  reached 
that  province,  he  was  informed  that  Afandcr  had  re- 
volted, in  hopes  of  gaining  thereby  the  good-will  of 
the  Romans,  and  obtaining  of  them  the  kingdom  of  Bof- 
phorus  for  himfclf.  At  the  fame  time,  he  received  in- 
tefli grace  that  Carfar,  having  at  laft  reduced  Alexan- 
dria, and  fettled  the  affairs  of  Egypt  and  Syria,  was 
1 1 marching  into  Armenia. 

Attempt*  He  was  not  a little  difmaved  at  this  news,  and 
va  outwit  therefore  without  delay  difpatchcd  ambafiadors  to  fuc 
* for  peace  ; hoping  that  Carfar,  who  was  flattening  into 
Italy  with  a defign  to  pa  fa  over  into  Africa,  would 
willingly  give  car  to  any  propofals  of  that  nature.— 
Vot.  XV.  -Part  L 


Carfar  courteoufiy  entertained  the  ambaflador*  ; and  P**’*'*4- 
though  he  did  not  propofe  to  agree  to  their  conditions,  » ” 
yet,  that  he  might  cumc  upon  Pharnaces  unawares, 
lie  ihowcd  himfclf  very  defirous  of  entering  into  a 
treaty  of  peace.  But,  in  the  mean  time,  he  purfued 
his  march  with  all  poffiblc  expedition  ; and  arriving  on 
the  confines  of  Pontus,  ordered  all  the  troops  that 
were  quartered  in  the  neighbouring  provinces  to  join 
him ; for  he  had  brought  from  Alexandria  but  one 
legion,  namely,  the  fixth,  and  that  confiding  of  icoo 
men  only,  the  red  having  been  killed  at  the  ficge  of 
Alexandria.  Bcfides  this  veteran  legion,  he  found  at 
the  place  of  general  rendezvous  three  others,  but  all  of 
them  very  indifferently  armed,  and  worfc  difciplincd. 

With  thefe  forces,  however,  fuch  ?.s  they  were,  he  ad- 
vanced againft  Pharnaces;  who  being  greatly  frightened 
at  his  approach,  by  rcafon  of  the  fucccis  that  had  at- 
tended him  in  all  his  expeditions,  again  difpatchcd 
ambafiadors  to  him  with  a crown  of  gold,  offering 
him  his  daughter  in  marriage,  and  promifing  to  do 
whatever  he  Ihould  require.  The  amhafiad-irs  took 
care  to  let  him  kuow  that  their  matter,  though  highly 
obliged  to  Pompey,  yet  had  never  been  prevailed  upon 
to  fend  him  any  fupplics  during  the  civil  war,  which 
Dcjotarus,  king  of  Armenia  the  Letter,  whom  he  had 
honoured  with  his  friendthip,  had  done.  Csefar  re- 
turned for  anfwcr,  tliat  he  was  willing  to  conclude  a 

Eeace  with  Pharnaces,  provided  he  retired  without  de- 
iy  from  Pontus,  returned  all  the  captives  and  hottages 
whether  Roman  or  their  allies,  and  rellorcd  the  good* 
of  the  Roman  citizens  and  publican*  which  he  had 
feized  fincc  he  firft  took  up  aims.  He  added,  that  as 
to  his  not  fending  fupplics  to  Pompey,  they  ought  ra- 
ther to  have  concealed  fuch  an  ungrateful  proceeding 
of  their  matter,  than  alleged  it  as  any  merit,  fincc  the 
forfaking  of  one  to  whom  he  was  indebted  for  hi* 
crown,  befpoke  him  a man  of  mean,  felhih,  and  unwor- 
thy principles. 

Pharnaces,  upon  the  return  of  his  ambafiadors,  ac- 
quainted Carfar  that  he  agreed  to  the  conditions;  but 
finding  that  Cxfar’s  affairs  called  him  into  Italy,  he 
requited  a longer  term  of  time  for  the  performance  of 
what  was  ftipulated  between  them,  ttarting  "daily  new 
difficulties,  in  hopes  that  Carfar  would  in  the  mean  time 
be  obliged  to  depart,  and  leave  the  affairs  of  Pontus  in 
the  fame  pofture  he  had  found  them.  Cacfar  feeing 
himfclf  difappointed,  and  put  off  from  day  to  day,  could 
not  longer  brook  the  king's  deceitful  behaviour.  Where- 
fore he  determined  to  put  himfclf  at  the  head  of  his 
fmall  army,  and  attack  the  enemy  in  his  camp  when  he 
leatl  expected  it.  And  accordingly,  marching  out  in 
the  night,  he  came  by  break  of  day  in  fight  of  the 
king's  army  ; and  uttering  thefe  words.  Shall  this  trench- 
trour  parricide  go  unp*mijhfd  ? broke  into  I lie  camp  at 
the  head  of  tooo  horfe.  The  king’s  chariots,  which 
were  armed  with  feythes,  caufcd  dome  fmall  diforder 
among  Ccfiff’s  horfe  ; but  in  the  mean  time  the  retl  of 
his  army  coming  up,  he  put  the  enemy  to  flight,  and 
obtained  a complete  victory.  This  battle  was  fought 
near  the  place  where  Mithridates  had  routed  with  gi cat 
daughter  the  Roman  army  under  the  command  of  Tri-fatcd. 
anus.  Mott  of  the  king’s  army  were  either  taken  or 
cut  in  pieces  ; but  Pharnaces  himfclf  had  the  good  luck 
to  make  his  efcape  while  the  Romans  were  bufy  in 
plundering  the  camp.  This  vi&ory  was  fo  quick,  that 
3 A Csefar 
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Caefar  in  a letter  to  hi®  friend  Amimtius,  or  Anirius,  at 
Rom'S  exprefTt'd  it  tu  three  words,  thus : **  I came,  I 
fawr,  I conquered#”  He  ever  afterward*  ufed  to  call 
Pompey  a fortunate  rather  than  a great  commander, 
fmcc  he  had  gained  his  chief  glory  in  the  Mithridatic 
war,  fighting  with  fo  cowardly  an  enemy.  He  divided 
the  rich  booty  and  the  fpods  of  the  camp  among  his 
foldicrt ; and  bccauic  Mithridates  had  eroded  a trophy 
near  that  place  as  a monument  of  his  victory  over  Tiia- 
rius,  which  C st far,  as  it  was  confecratcd  to  the  gods, 
did  not  think  lawful  to  pull  down,  he  fet  up  another 
ovcr-againll  it  to  tranfmit  to  poftcrity  his  victory  over 
Pharnaces.  After  this  victory  he  recovered  and  reftored 
to  the  allies  of  the  j*eoplc  of  Rome  all  die  places  which 
Fhartpccs  had  pofleifed  lumfelf  of  during  the  war,  de- 
clared Amifus  a free  city,  and  appointed  Milhridates 
Pergarr.cnus  king  of  Bofplrorus  in  die  room  of  Plutr- 
uaev*. 

Having  thus  fettled  the  affairs  of  Pont  ns,  he  fet  fail 
for  Italy  ; leaving  Dcmitius  Calvinus  to  purfue  the 
wnr  agninil  Pharnaces,  if  he  fhotild  appear  again  in  the 
field.  Pharnaces  had  retired  after  the  battle  to  Sinope 
with  ICCO  Itorfe,  where  he  was  quickly  btfieged  by 
Domkius,  to  whom  he  fumndcred  the  town,  upon  no 
other  condition  than  that  he  ihould  be  fuffered  to  re- 
tire into  Bofuhorus  with  the  fmall  body  that  attended 
him.  This  Doroitius  willingly  granted;  but  caufed  all 
the  kiug’s  horl’es  to  he  killed,  fiinc  he  had  siked  a fafe- 
CPiduft  only  for  his  horfemen.  With  thefe  and  a band 
cl  Scytlriam  and  Sartnarians  he  attempted  to  recover  the 
kr.iydosn  of  Bofphorus  ; hut  being  inct  between  TIicq- 
ti  in  a ;:d  Pant  icape  um,  both  which  cities  he  had  redu- 
c tv  !,  by  Afandcr,  who  was  iliil  in  poiTcifion  of  the  king- 
■'  d«.:n,  a 'harp  engagement  tufued,  wherein  the  king's 
nr.  .v,  as  uot  being  ufed  to  light  on  foot,  were  put  to 
fight,  and  Pharnaces  himfclf,  who  remained  alone  in 
die  heid,  was  finruundcd  by  the  enetny,  and  cut  In 
pieces,  after  having  reigned  in  Bofphorus  Cimmcrius, 
the  kingdom  which  Pompcy  had  bellowed  upon  him, 
according  to  Appian,  fifteen  years,  according  to  others, 
fcventccn. 

Upou  the  death  of  Pharnaces  the  kingdom  of  Pontus 
was  again  reduced  to  the  form  of  a province,  and  fo 
continued  to  the  triumvirate  of  Marc  Antony,  who  after 


• kingdom  battle  at  Philippi  conferred  it  upon  Darius  the  fon 
by  Marc  of  Pharnaces  for  his  fervices  during  the  civil  war.  He 
Antony,  continued  faithful  to  the  Romans ; but  did  nothing 
during  his  reign  worth  mentioning. 

Darius  was  fuccecdcdin  the  kingdom  by  Polemon,  like- 
wife  preferred  to  that  honour  by  Marc  Anton)'.  He  was 
the  fon  of  Zeno,  a famous  orator  of  LaocEcea,  and  greatly 
favoured  by  Antony.  From  him  that  part  of  Pont  us 
which  borders  on  Cappadocia  borrowed  the  name  of 
P'.itinoHiaius.  He  attended  Marc  Antony  in  his  expe- 
dition againlt  the  Parthians  ; and  being  taken  prifoncr 
in  that  unfuccefeful  battle  fought  by  Statianus,  he  was 
lent  hy  the  king  of  the  Mcdcs,  an  ally  of  the  pRrthians, 
to  conctudc  a peace  with  the  Romans.  In  wlucH  cm- 
bally  he  acquitted  himfclf  to  well,  that  Antony  added 
the  kingdom  of  Armenia  to  his  own  dominions.  In 
the  war  between  Antony  and  Augullus  be  tided  with  the 
former  ; but  after  the  battle  of  Actium  he  was  received 
into  favour  by  the  latter  ; and  being  fent  by  Agrippa 
againft  Scribonius,  who  upon  the  death  of  Afandcr  had 
ofurped  the  kingdom  of  Bofphorus,  he  overcame  him, 


and  reduced  the  kingdom  of  Colchis,  which  was  be-  Pontes 
flowed  upon  him  bv  Agrippa,  who  likewife  honoured  * — f 
hint  with  the  title  ca.fi  und  and  ady  of  ihe  people  of  Rome. 

He  afterw  ards ' raged  war  with  the  neighbouring  barba- 
rians refuting  to  live  iu  fubjc&iou  to  the  Romans  ; but 
was  overcome,  taken,  and  put  to  death,  by  the  Afpun* 
gitani,  a people  bordering,  according  to  Strabo,  on  the 
Pains  Mir otis. 

Upon  his  death  his  fon  Poltmon  II.  wa*  by  the  em- 
peror Caligula  railed  to  lire  throne  of  Bofphorus  and 
Pun l us.  But  the  emperor  obliged  him  to  exchange  the 
kingdom  of  Bolphorus  with  part  of  Cilicia  ; and  Nero* 
with  his  coufent,  reduced  that  part  of  Pentut  which  he 
enjoyed  to  tire  form  of  a province.  He  fell  in  love  with 
Berenice,  daughter  to  Agrippa  king  of  Judaea  ; and  in 
order  to  marry  her  embraced  the  Jcwifli  religion.  But 
as  flic  foon  became  tired  of  his  riotous  way  of  living,  and 
returned  to  her  father ; fo  he  renounced  his  new  reli- 
gion, and  again  embraced  the  fuperililions  of  Pagariifm. 

Polemon  dying  without  ifluc,  the  ancient  kingdom  off  (parcelled 
Pontus  was  parodied  out  into  fcvcral  ports,  and  added  into 
to  the  provinces  of  Bithynia,  Galatia,  and  Cappadocia,  Pr®* 
only  iliat  part  of  it  which  was  called  Pontuj  Polemoniatw ,fUKC*' 
retaining  the  dignity  of  a dlftioft  and  feparatc  province. 

During  the  civil  difeords  between  Vefpaiaan  and  Vitcl- 
lius,  one  Aniectus,  firti  a flave,  afterwards  freedman, 
to  king  Polcinoi),  and  Lilly  commander  of  the  royal 
navy,  took  up  arms  with  a dcftgu  to  irfcae  the  king- 
dom from  tire  Roman  bondage  ; and  being  joined  bv 
great  multitudes  drawn  together  with  tire  profpeA  of 
fpoil,  ovrr-ran  the  country,  and  poflefled  himfclf  of 
Trapefund,  a city  founded  by  the  Grecians  on  the  ut- 
molt  coniines  of  Pont  us.  Here  he  cut  in  pieces  a cohort 
made  up  of  the  inhabitants,  but  which  had  been  former- 
ly prefented  with  the  privilege  of  Roman  citizens.  He 
likewife  burnt  the  fleet,  and  with  fcom  and  infulta 
fcoured  the  fea  ; Mucianus  having  called  to  Byzantium 
moil  of  the  Roman  galleys.  Hereupon  Vcfpatian,  who 
was  at  that  time  in  Syria,  fent  Verdius  Gemnius  into 
Pontus  with  a choice  body  of  auxiliaries  from  the  lu- 
gions.  He  ailailmg  the  enemy  while  they  were  in  dif- 
order,  and  roaming  afuivder  in  puYfuit  of  prey,  drove 
them  into  their  veticls ; then  with  fomc  galleys  chafed 
Anicetus  into  the  mouth  of  the  river  Chobus,  where  he 
thought  himfclf  fafc  under  the  prote&ion  of  Sedoebu* 
king  of  the  Lazians,  whofc  alliance  he  liad  purebafed 
with  large  funis  and  rich  prefents.  Sedochus  at  firft 
refufed  to  deliver  him  up  to  lire  Ramans  ; but  was  (bon 
prevailed  upon,  partly  by  threats,  partly  by  prefents,  to 
furrender  both  him  and  all  the  other  fugitives  who  had 
taken  fan£luary  in  his  dominions.  Thus  ended  that 
fervilc  war ; and  the  kingdom  of  Pontus  continued  to 
be  a province  of  tire  empire  till  live  time  of  David  aud 
Alexis  Comneni,  who  being  driven  from  Condantinople 
by  the  French  and  Venetians  A.  D.  1 204,  under  the 
command  of  Baldwin  earl  of  Flanders,  fettled,  the  one 
at  Hcraclea,  the  other  at  Trebifond.  The  troubles  that 
arofc  among  tire  Latins  gave  Alexis  Comnenus  an  op- 
port  unity  of  crc&ing  here  a new  empire,  w hich  com- 
prehended great  part  of  Punt  us,  and  was  known  by  the 
name  of  the  rmp  re  of  T Tbifomd.  The  Comneni  held  it 
about  350  years,  till  the  rime  of  Mohammed  II.  who 
carried  David  Comnenus,  the  lad  emperor  of  Trebifond, 
prifoncr  to  Contlanttnople,  A.  D.  1462,  with  all  his 
family,  and.  Subjected  his  empire  to  that  of  Conilanti- 
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r-rtyrool,  noplf ; In  which  ahjc&  llavery  Trcbifond  and  all  Pontu* 
L **L*fa'  have  continued  ever  fince. 

PONT  Y POOL,  a town  of  Monmouthlhirc  in  Eng- 
land, feated  between  two  hills.  It  is  but  a fmall  place* 
though  noted  for  its  iron-mills,  great  manu  failure  of 
japanned  mugs*  &c.  \V.  Long.  3.  6.  N.  Lat.  51.  42. 

PONZA,  or  Pont  1 a*  is  a fmall  ifland  of  tike  Tufeau 
Sea*  well  known  to  be  the  place  to  which  many  illuilri- 
ou&  Romans  were  formerly  banilhcd.  It  is  lituated  on 
the  coail  of  Italy  near  Tcrracina,  and  in  the  neighbour- 
hood of  other  fmall  ifland*  or  nicks  named  J’cuavirole, 
Zarnotu,  kc.  between  the  idand  of  Veutotienne  and 
Monte  Circcllo.  All  thefe  illands  were  vifited  by  Sir 
William  Hamilton  in  the  year  1785  ; and  an  account  of 
his  journey  is  given  in  a letter  to  Sir  J.  Banks,  which 
appeared  in  the  Phil.  Tranfi  vol.  lxxvi.  p.  365.  Sir 
William  arrived  at  Pouza  on  the  20th  Augult ; and* 
according  to  his  account,  it  lies  about  30  miles  from 
Ventotienuc.  On  the  2 ill  he  went  round  it  in  a boat. 
Its  length  is  about  five  miles*  but  its  breadth  is  nowhere 
above  half  a mile,  and  in  fume  places  not  more  than  500 
feet.  It  is  lurrounded  by  a multitude  of  detached  rocks, 
fomc  of  them  very'  high,  and  moll  of  them  compofcd 
of  a compact  lava.  There  are  many  irregularly  formed 
bafaltes,  but  none  in  large  columns.  In  fume  places 
they  have  a rcddifh  tinge  from  iron  ochre,  arc  very 
irnall,  and  irregularly  laid  over  one  anotlier.  Some 
Hand  perpendicularly,  others  obliquely,  and  fomc  lie 
horizontally.  The  rocks  thcmfelves  in  which  thefe 
mafic*  arc  found  arc  lava  of  the  fame  nature  with  the 
bafaltes.  At  firil  fight  they  appear  like  the  ruins  of 
ancient  Roman  brick  or  tyle  buildings.  One  rock  is 
compofcd  of  large  fphcrical  baialts,  and  in  other  places 
our  author  found  the  lava  inclined  to  take  the  like 
fpherical  form,  though  on  a much  fmallcr  (cole,  fon.e  of 
the  former  bafalta  being  near  two  feet  in  diameter.  AU 
thefe  rucks,  in  our  author’s  opinion,  have  been  detached 
by  the  fca  from  tin’s  idand,  which  is  entirely  compofcd 
of  volcanic  matter,  lavas,  and  tufas  of  various  qualities 
and  colours,  as  green,  yellow,  black,  and  white.  Some 
of  thefe  matters  are  mote  compact  in  their  texture  then 
others  ; and  in  fomc  paits  great  tiaft*  feem  to  have  un- 
dergone fitnilar  opeiations,  which  hill  fuhfiit  at  a fpot 
called  the  Pifaoniii , on  the  outiide  of  the  Solfatara, 
near  Puzzolc,  and  where  a hot  fulplmreous  vitriolic 
acid  vapour  converts  all  which  it  penetrates,  whether 
lavas,  tufas,  volcanic  alhes,  or  pumicc-itones,  into  a pure 
clay,  moilly  white,  or  with  a tint  of  red,  blue,,  green, 
or  yellow. 

• In  one  part  of  this  ifland  there  is  a fort  of  tufa  re- 
markably good  for  the  purpofc  of  building.  It  is  as 
hard  as  B.ah-llor.c,  and  nearly  of  the  fame  colour,  with- 
out any  mixture  of  lava  or  puraicc-ftone,  which  ufually 
abound  in  the  tufas  of  Naples,  Baia,  and  Puzzoli. 

The  ifland  of  Palmaiolc  which  is  about  four  mdcs 
from  Pouza,  is  not  much  more  than  a mile  in  circum- 
ference. It  is  cotnpofed  of  the  lame  volcanic  matter, 
and  probably  was  once  a put  of  Ponza ; and  in  our 
author's  opinion  it  looks  us  if  the  ifland  of  Zannone, 
which  iics  about  the  fame  diltancc  from  Ponza,  was  once 
likewise  a part  of  the  fame  ; for  many  rocks  of  lava 
rife  above  water  in  a line  betwixt  the  two  lait-mcntioned 
* illands,  and  the  water  there  is  much  more  Ihallow  than 
in  the  gulf  of  Terracina. 

Zannone  is  much  larger  and  higher  lhau  FJmaiole  j 


and  that  half  of  it  next  the  continent  is  contfpofcd  of  a Pensa 
lime-done  I ur. il.tr  to  that  of  the  Apennines  near  it ; the 
other  half  is  compofcd  of  lavas  and  tufas,  refembling  in  ^ 
every  other  rdpccl  the  foil  of  the  illands  juft  deferibed. 

Neither  Palinaiole  nor  Zannone  are  inhabited  ; but  the 
latter  hirniihes  abundance  of  brufiuvood  for  the  ufc  of 
the  inhabitants  of  Ponza,  whofe  number,  including  the 
garrifon,  amounts  to  near  1700.  The  uninhabited 
ifland  of  St  Stefano  in  like  manner  furnilhes  wood  for 
the  people  of  Ventotienuc.  It  is  probable  tliat  all 
thefe  illands  and  rocks  may  in  time  be  levelled  by  the 
action  of  the  lea.  Ponza,  in  its  prefeut  flat:,  is  the 
mere  fkelctoa  of  a volcanic  ifland ; little  more  than  its 
hard  or  vitrified  parts  remaining,  and  they  feem  to  be 
flowly  and  gradually  mouldering  away.  The  governor 
of  the  caltlc  of  Ponza,  who  had  refided  there  53  years, 
told  our  author  that  the  ifland  wras  ill'll  fubjclt  to  earth- 
quakes ; that  there  had  been  one  violent  (hock  there 
about  four  years  before  ; but  that  the  mod  violent  one 
he  ever  felt  was  00  the  very  day  and  at  the  hour  that 
Lilbon  was  deftroyed.  Two  houfesout  of  three  which 
were  then  on  the  ifland  were  thrown  down.  44  This 
(fays  our  author)  Icems  to  prove  that  the  volcanic  mat^ 
ter  which  gave  birth  to  thefe  illands  is  not  exhaufled.” 

Fig.  1.  Hate  CCCCX1L  is  a plan  of  the  ifland  of 
Ponza  as  it  is  given  in  the  Philofophical  Iran  fact  ions. 

Fig.  2.  is  a view  of  the  inlidc  of  the  harbour  of  the 
ifland.  A in  the  fame  figure  is  a rock  of  lava.  In 
many  parts  it  is  formed  into  regular  bafaltes  of  a reddiih 
colour,  tinged  in  all  piobab.hty  with  lomc  ochre.  Molt 
of  the  detached  rucks  of  the  ifland  refemblc  this.  BB 
reprefentsa  tract  of  volcanic  country,  converted  by  a 
hot  lulphurcous  vitriolic  acid  vapour  into  a pure  clay, 
the  groundcolour  of  which  is  moilly  white. — Fig.  3.  is 
a view  from  the  outiide  of  the  haibour,  near  the  light- 
houfe.  C is  a rock  of  volcanic  matter  converted  to 
pure  clay ; D is  a rock  of  the  fame  kind,  w’ilh  flrata 
of  pumice  Hone  : E is  a rock  of  lava,  inclining  to  take 
baialtic  forms  ; and  F is  a rock  compofcd  ut  fpherical 
bafaltes. 

POOD  is  a Ruffian  weight,  equal  to  40  Ruffian  or 

36  Engfifh  pounds. 

POOL  is  properly  a refervoir  of  water  fupplied  with 
fpring$,  and  difcharging  the  overplus  by  fluiccs,  defen- 
ders, weirs,  and  other  cauieways. 

Pool,  a lea-port  town  of  Dorfctfhire  in  England. 

It  is  lurrounded  on  all  tides  by  the  lea,  excepu  on  the 
north,  where  there  is  ail  entrance  through  a gate.  It 
was  formcily  nothing  but  a place  where  a few  fiiher- 
men  lived:  but  iu  the  reign  of  Henry  VI.  it  was  greatly 
enlarged,  and  the  inhabitants  had  the  privilege  to  wall 
it  round.  It  was  alio  made  a county  oi  iliclt,  and  fent 
two  members  to  parliament.  It  is  govc.ncd  by  a mayor, 
a lemur  baihil,  four  other  juflices,  and  an  indeterminate 
number  of  burgefies.  The  town  conlills  of  a church 
and  about  600  houfes,  with  broad  paved  It  reus ; and 
lias  a niauuiactory  of  knit  kofe.  It  is  47  miles  wcll- 
fouth-wcll  of  VV  utc  heller,  and  1 10  weit-by-loutii  of 
London.  \V.  Long.  2.  o.  N.  Lat.  50.  42. 

POOLE  (Matthew),  a very  learned  wiitcr  in  the 
17th  century,  was  born  at  Yoik  in  1624.  He  was 
educated  at  Eraanud-college,  Cambridge,  and  after- 
wards incorporated  in  the  unlverfity  of  .Oxford.  He 
fuccccdcd  Dr  Anthouy  i uckney  in  the  rc&ory  of  St 
Michael  de  Quern,  in  London,  about  1648.  In  1658 
3 A 2 , be 
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Pnop,  }jc  ftt  on  foot  a project  for  maintaining  youth  • of  great 
L'a  * arts  at  the  univeTlitics,  and  had  the  approbation  of  the 
cads  of  houfrs  in  both  of  them.  He  folicited  the 
affair  with  fo  much  vigour,  that  in  a fhort  time  900 1. 
f*r  annum  was  procured  for  that  purpofc ; but  this  dc- 
frgn  was  laid  alidc  at  the  Relloration.  In  1662  he  was 
fjc&ed  from  his  living  for  nonconformity.  He  was  ten 
year*  employed  in  compofing  his  Synupfit  Crijyrorumy 
&c.  Be  (ides  this  great  work  he  publiflied  fcvcral 
other  pieces.  When  Dr  Oates's  depofitions  concerning 
the  popifh  plot  were  printed,  our  author  found  his  name 
in  the  lifl  of  thofc  who  were  to  be  cut  off,  on  the  ac- 
count (as  was  fuppofed)  of  what  he  had  written  again  ft 
the  papitls  in  his  Nullity  cf  the  Romjb  Faith.  So  that 
lie  was  obliged  to  retire  into  Holland,  where  he  died  in 
1^79,  and  left  behind  him  the  chara&er  of  a very  able 
critic  and  cafuitl. 

POOP,  the  (lern  of  a (hip;  or  the  higheft,  upper- 
mod,  and  hinder  part  of  a (hip's  hull.  See  Stern. 

POOR,  in  law,  an  appellation  given  to  all  thofc  who 
are  in  fucb  a low  and  mean  condition,  that  they  either 
arc  or  may  become  a burden  to  the  pariih. 

They  who  rank  pity  atnongft  the  original  impulfc* 
of  our  nature  rightly  contend,  that  w hen  it  prompts  us 
to  the  relief  of  human  mifery,  it  indicates  fufhciently  the 
Divine  intention,  and  our  duty.  Indeed,  the  fame  con- 
cision is  deduciblc  from  the  cxiftcnce  of  the  paflton, 
whatever  account  be  given  of  its  origin.  Whether  it 
be  inltindt,  or  a habit  founded  in  aflociation  (fee  Pas- 
sion), it  is  in  fatt  a property  of  our  nature  which  God 
appointed:  and  the  hnal  caufe  for  which  it  was  appoint- 
ed is  to  afford  to  the  mifcrable,  in  the  compaffion  of 
their  fcllow-crcatures,  a remedy  for  thofe  inequalities 
and  diftrefles  to  which  many  are  ncceflarily  expofed 
under  every  pofiible  rule  for  the  diilribution  of  proper- 
ty. That  the  poor  have  a claim  upon  the  rich,  found- 
ed in  the  law  of  nature,  can  be  quell ioned  by  no 
man  who  admits  the  benevolence  of  the  Deity,  and  con- 
(iders  his  purpofc  in  creating  the  world  (fee  Theolo- 
CV,  Part  I.  Sect.  ii. );  and  upon  this  claim  the  Chrif- 
tian  Scriptures  are  more  explicit  than  alinoil  upon  any 
other. 

1 he  rights  of  the  poor,  however,  to  be  relieved  by 
the  rich,  as  they  originate  in  nature,  and  arc  fau&ioued 
by  Cliriftianity,  are  evidently  of  that  kind  which  is  call- 
ed imperftfl  (See  Mon  At.  Phifofopkyy  n°  151.)  It  is 
furcly  necdlcfs  to  warn  our  readers  in  this  place,  that 
imperfect  rights  are  in  them  (elves  as  (acred,  and  the 
duties  refulting  from  them  as  obligatory  in  foro  confcien - 
tut,  as  the  mod  rigid  claims  of  jutlicc.  Every  one 
knows,  t^iat  they  arc  called  imfer-fetl  only  bccaufe  the 
extent  of  them  in  particular  inilances  cannot  be  afecr- 
tained  by  pofitive  laws,  nor  the  breach  of  them  be  pu- 
nilhcdby  the  civil  magidratc.  Hence  the  apodle,  tho* 
he  enjoins  a weekly  contribution  to  be  made  for  the 
poor  in  the  church  of  Corinth,  yet  leave*  the  fum  to 
be  contributed  by  each  individual  wholly  undetermined. 
•*  Now  concerning  the  collc&ion  for  the  faints,  as  I 
have  given  order  to  the  churches  of  Galatia,  even  fo  do 
ye.  Upon. the  firft  day  of  the  week  let  every  one  of 
you  lay  by  him  in  dore  as  God  hath  proffered  him By 
which  St  Paul  certainly  recommends  to  every  man  id 
contribute,  nofra  fixed  fum,  but  as  much  as,  from  a dc- 
libcratc  cumparifon  of  his  fortune,  with  the  reafonablc 


expences  and  expeclations  of  his  family,  he  finds  he  can  Pear, 
fpare  for  charitable  purpofes.  — >— 

It  is  well  known  that  thofe  weekly  contributions 
were  laid  at  the  feet  of  the  apollles,  who  transferred  the 
mamtgement  of  the  fund  thence  ariiing  to  deacon*  defi- 
ed by  the  people,  and  ordained  by  them  to  fee  that  the 
money  was  properly  dlftributed.  Hence,  under  Chri- 
(tianity,  the  maintenance  of  the  poor  became  chiefly  an 
ccclefiafl  ical  concern  ; and  when  that  holy  and  benevo- 
lent religion  wa*  edabliflicd  in  the  Roman  empire,  a 
fourth  part  of  the  tithes  was  in  fomc  countries  of  Eu- 
rope, and  particularly  in  England,  fet  apart  for  that 
purpofc.  Afterward*,  when  the  tithes  of  many  parities 
were  appropriated  to  the  monaderies,  thefe  focictic* 
were  the  principal  refource  of  the  poor,  who  were  far- 
ther relieved  by  voluntary  contributions.  Judge  Black- 
done  obferves,  that  till  the  flatutc  26  Hen.  VIII.  cap. 
afi.  he  finds  no  compuUbry  method  for  providing  for 
the  poor  ; but  upon  the  total  diflbhttion  of  the  mona- 
ftcrics,  abundance  of  itatutes  were  made  in  the  reign, of 
King  Henry  VIII.  Edward  VI.  and  Elizabeth,  which 
at  lad  cdablilhed  the 

Pooh's  Rate , or  legal  afleflment  for  the  fupport  of 
the  poor.  The  fum*  that  had  been  appropriated  for 
charitable  ufes  before  the  reformation  were  immenfc, 
and  the  wealth  that  had  been  accumulated  through  a- 
fucccflion  of  ages  by  mendicant  orders  of  religious  per- 
fons  was  inconceivably  great;  nor  was  it  in  the  power  of 
any  laws,  to  confine  men  who  were  in  the  poffcflion  of 
fuch  wealth  from  gratifying  thofc  defines  which  money 
can  fo  eaiily  find  mcatis  of  fupplving.  Yet  among  the- 
variou*  abufes  to  which  this  opulence  had  given  rife, 
thefe  religious  orders  had  never  fo  far  loft  fight  of  their 
original  inllitution  as  ever  to  negkft  the  poor.  Thefe- 
were  indeed  provided  for  by  them  with  an  indiscrimi- 
nate profufion  of  largcfle,  belter  proportioned  to  their* 
own  opulence  than  to  the  want*  of  tlie  claimants,  who 
were  too  often,  without  examination,  all  equally  ferved, 
whether  deferring  or  undeferving  of  that  bounty  whiclr 
they  claimed. 

When  the  reh^iomt  houfts,  a*  they  were  called,  were 
entirely  fupprefled  at  the  reformation,  and  the  wealth* 
that  belonged  to  them  wa*  diverted  intoother  channels, 
the  poor,  who  had  been  in  ufe  to  receive  their  fupport- 
from  th.nce,  were  of  courfe  left  entirely  dcilitute  ; and 
this  foun  became  a grievance  fo  intolerable  not  only  to 
tiic  poor  thcmfclvcs,  but  to  the  whole  nation,  as  to 
excite  a univevfal  defire  to  have  it  remedied.  Accord- 
ingly, by  the  14  Elir.  cap.  5.  power  was  given  to  the 
juitiecs  to  by  a general  afleiTment ; and  tliis  hath  con- 
tinued ever  fitncc.  For  by  43  Eli*,  cap.  2.  the  church- 
wardens and  overfeers  of  the  poor  of  every  parith,  or 
the  greater  part  of  them  (with  the  confirm  of  two  juf- 
ticcs,  one  of  whom  ia  of  the  quorum,  dwelling  in  or 
near  the  parifli),  are  empowered  to  raife  weekly,  or 
otherwife,  by  taxation  of  every  inhabitant,  parfon,  vi- 
car, and  other,  and  of  every  occupier  of  lands,  houfes. 

See.  materials  for  employing  the  poor,  and  competent 
fum*  for  their  relief.  Notice  (hall  be  given  in  church 
of  every  fuch  rate  the  urxt  Sunday  after  it  is  allowed, 
which  may  be  infpc4tcd  by  every  inhabitant,  paying  1 s. 
and  copies  of  it  granted  on  demand,  6d.  being  paid 
for  every  24  names ; and  a churchwarden  or  overfeer 
refilling,  (hall  forfeit  20 1.  to  the  party  aggrieved.  The 

sate 


p o O c 373  1 POO 


JV*r.  rate  is  to  be  levied  by  dirt  rtf#  on  tliofc  who  refufe  to 

pay  it  ; and,  by  I"  Geo.  II.  cap.  2.  cap.  38.  appeals 

againll  it  arc  allowed. 

If  the  juilices  fnd  that  the  inhabitants  of  any  parilh 
are  not  able  to  levy  among  thcmfelvc*  iiifftcicnt  fum« 
for  the  pnrpoCcs  fpecified  in  the  aft,  the)'  may  a fief*  any 
other  parilh  within  the  hundred;  audit*  the  hundred  be 
unable  to  grant  nectffary  relief,  they  may  tale  and  af- 
ftfs  any  parilh  within  the  county.  43  Ebz.  cap.  2. 

In  order  to  compel  h 11  (bands*  and  parents  to  maintain 
their  own  families,  the  law  hath  provided,  that  all  per* 
fyns  running  away  out  of  their  parilhes,  and  leaving 
their  families  upon  the  parifh,  {halt  be  deemed  and  fil- 
ler as  incorrigible  rogues  (7  Jac.  cap.  4.)  And  if  a 
perfon  merely  threatens  to  run  away  and  leave  his  wife 
and  children  upon  the  parifh,  he  fliall,  upon  conviction, 
before  one  juilice  by  confciQon,  or  oath  of  one  wkuefs, 
be  committed  to  the  houfc  of  correction  for  any  time 
net  exceeding  one  month  ( 17  Geo.  II.  cap.  5.)  For 
the  farther  maintenance  of  the  poor,  there  arc  many  fines 
and  forfeitures  payable  to  their  ufe  ; as  for  fw rating, 
drunkrnnefs,  destroying  the  game,  See.  And  aifo  parts 
of  wailes,  woods,  and  paitures,  may  be  inclofed  for  the 
growth  and  prvfervatioii  of  timber  and  underwood  tor 
their  relief.  See  IVoKK-fiouft . 

The  famous  llatute  of  the  43d  of  Elizabeth,  which 
is  the  balls  of  all  the  poor-laws  in  F.ngland,  was  con- 
il meted  with  a cautious  forethought  that  can  perhaps 
be  equalled  by  few  laws  that  ever  wcie  cnaCted  ; and  if 
profpeCtive  reafoning  alone  were  to  be  relied  on  in  mat- 
ters of  leg  illation,  it  feemed  impoffiblc  to  amend  it:  yet 
experience  has  now  proved,  with  a moll  demonltrativc 
certainty,  that  it  is  not  fo  falutary  as  was  undoubtedly 
expected. 

The  perfons  who  compofed  that  law  had  before  their 
eyes  fuch  a recent  proof  of  the  abufe  that  had  been 
made  of  the  charitable  beneficence  of  individuals,  that 
they  feern  to  have  been  chiefly  folicitoua  to  obviate  li- 
uuUr  abides  in  future ; and  to  guard  again  ft  that  par- 
tial kind  of  feduCtion,  they  rather  choic  to  cltabhlh  a 
dcfpotic  power  which  Ihould  be  authorifed  to  wrdl 
from  every  individual  in  the  nation  whatever  turns  it 
might  think  proper  to  call  for,  trulling  to  a few  feeble 
devices  which  they  contrived,  for  curbing  that  power 
which  wa*  virtually  armed  with  force  fuihcicnt  to  fet  all 
thefc  afidc  whenever  it  pleafed.  The  confcqucncc  has 
been,  that  the  films  levied  for  the  relief  of  the  poor, 
which  were  at  firft  but  fmall,  arc  now  enormous,  and 
that  the  demands  are  increafing  in  fuch  a rapid  manner 
as  to  give  rife  to  the  moll  feriout  and  well-grounded 
apprehenfions.  In  the  year  1774,  parliament  inftitu- 
ted  an  inquiry  into  the  amount  of  the  poor’s-rates  in 
England  and  Wales,  and  again  in  1783*  On  compa- 
ring thefc  together,  the  rile  during  tliat  Ihort  period 
was  found  to  be  in  England  upwards  of  850,000  1.  per 
ma turn,  being  nearly  in  the  proportion  of  one-third  of 
the  rate  at  the  tiril  period  In  Wales,  during  the  lame 
period  of  time,  the  rates  were  more  than  doubled.  Nor 
was  this  a temporary  fbirt,  but  a part  only  of  a gradual 
progreffion.  Mr  Wenderdon,  in  his  View  of  England, 
obferves,  that  “ in  the  year  1 680  the  poorVrates  pro- 
duced no  more  than  665,390b  in  1 764  they  Hood  at 
1,200,000  b and  in  1773  they  were  cilimaled  at  „ 
3,000,000 1.”  It  is  a known  fad  (fays  Mr  Bcaufoy, 
la  the  debate  ou  Mr  Gilbert’s  poor  bill,  April  17th 


1788),  that  within  the  lall  nine  years,  the  poorVrates 
have  increafcd  one-third,  and  fhouid  they  continue  ill- 
c reafing  in  the  fame  proportion  for  50  or  53  years,  they 
would  amount  to  the  enormous  fum  of  1 1,230,000b  a 
burden  which  the  country  could  not  pollibly  bear.  It 
was  therefore,  he  added*  highly  neceffary  that  fomethiug 
Ihould  be  attempted  to  prevent  this  alarming  addition, 
if  not  to  annihilate  the  prefent  glaring  tnifeondud  in 
the  management  of  the  poor.” 

Such  has  been  the  fate  of  England  with  regard  to 
poor  laws. 

In  Scotland,  the  reformation  having  been  carried  for- 
ward with  a llill  more  violent  precipitancy  than  in  Eng- 
land, and  the  funds  of  the  regular  clergy  being  more 
entirely  alienated,  the  cafe  of  the  poor  there  became 
llill  more  fccmingly  defperate,  and  the  clamours  wcie 
alto  there  conliderable  at  that  time.  Then  alfo  it  was 
that  the  Scottilh  court,  imitating  as  ufual  at  that  time 
the  practice  of  England,  made  lcvcral  feeble  attempts 
to  introduce  a fyftcm  of  compulfory  poorVrates  into 
that  country,  but  never  digdled  the  fyftcm  fo  tho- 
roughly as  to  form  a law  that  could  in  any  cafe  be  car- 
ried into  effect.  Many  crude  laws  on  this  head  were 
indeed  enabled  ; but  all  of  them  fo  evidently  inadequate 
for  the  purpofe,  that  they  never  were,  even  in  one  in- 
llancc  that  we  have  heard  of,  attempted  at  the  time  to 
be  carried  into  effect.  Indeed  it  feeras  to  have  been 
impoifiblc  to  carry  them  into  effect ; for  they  arc  all  fo 
abiurd  and  contradidory  to  each  other,  that  hardly  a. 
finglc  claufe  of  any  one  of  them  can  be  obeyed  without 
tranlgreffing  others  of  equal  importance. 

The  laft  llatute  which  in  Scotland  was  enacted  on 
this  fubjed  bears  date  September  ill  1691, .William  and. 
Mary,  pari.  1.  feff.  7.  chap.  21.  and  it  44  ratifies  and 
approves  ail  former  ads  of  parliament  and  proclama- 
tions of  council  for  repreffing  of  beggara,  and  maintain- 
ing and  employing  the  poor.”  Lf  this  law  therefore* 
were  now  in  force,  and  it  never  was  repealed,  no  perfon 
could  with  impunity  countervail  any  one  of  thole  fta- 
tutes  which  it  ratifies ; but  to  be  convinced  how  ira- 
poifiblc  it  is  to  oblerve  them  alb  the  attentive  reader 
needs  only  to  confidcr  thofe  laws  and  proclamations  with 
refped  to  the  folkiwing  particulars,  «n. 

1-  7 be  per  font  appointed  to  make  up  the  poor' t roll . 
By  the  aft  1579  this  duty  is  entxuilcd  to  the  provolt 
and  bailies  within  burgh,  and  the  judge  conllitutc  be 
the  king’s  commiffion  in  parodies  to  landwart.  By  act 
1663,  ,l  **  the  heritors  of  each  parilh.  By  ad  1672,. 
it  is  tke  minitlevs  and  elders  of  each  parilh  who  are  to 
make  up  this  liiL  By  the  proclamation  of  (692,  it  is- 
the  heritors,  minifters,  and  elder*  of  every  parilh.  By 
that  of  1693,  it  is  the  magistrate*  of  royal  burghs,  and 
tbe  heritors  of  vacant  [country]  parilhes;  in  both  cafes 
without  either  miniltcr  or  elder*.  Among  this  chaos 
of  contradictions  how  is  it  polUblc  to  act  without  tranf- 
grdfing  Tome  law. 

2.  Not  lefs  contradictory  arc  the  enactments  in  regard 
to  the  pgr/onj  %ubo  art  to  pay,  and  the  mode  of  appor- 
tioning the  fums  among  them.  By  ad  1579,  the  haill 
inhabitants  of  the  parnchiu  lhalt  be  taxed  and  fteuted 
according  to  the  ellimation  of  their  tubllancc,  without: 
exception  of  perfons.  By  that  of  1663,  the  oue-half  is 
to  be  paid  by  the  heritors,  and  the  other  half  by  the  te- 
nants and  poffeiTors,  according  to  their  means  and  Jub- 
ilance. By  the  proclamation  of  1692,  the  one-half  is, 
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r**r-  to  be  paid  by  the  heritor*,  the  other  by  the  householder* 
"*v  of  the  parilh.  By  that  of  1693,  in  burgh*  royal,  the 
magitlrate*  are  to  ftent  themfielves,  conform  to  fuch  or- 
der and  c idiom  ufed  and  wont  in  laying  on  (lent*,  an- 
nuities, or  other  public  burdens,  in  the  rdpective  burgh, 
as  may  be  moft  effectual  to  reach  all  the  inhabitants ; 
and  the  heritors  of  feveral  vacant  [landwart  J parifhes 
to  ilent  themfdves  for  the  maintenance  of  the  relpc&ive 
poor. 

3.  A ftill  greater  diverfity  take*  place  in  regard  to 
the  application  0/  the  futnt  fo  (fen  ted.  By  the  ait 

1 57'’,  it  would  feem  that  the  whole  of  the  money  af- 
feffed  was  to  be  applied  to  the  ufe  of  the  hclplefa  ptmr 
alone,  and  no  part  of  it  for  the  relief  of  thofe  who  were 
capable  of  working.  By  the  adi  1663,  on  the  contrary, 
the  whole  of  this  a'Teflmcut  is  to  be  applied  for  the 
fupport  of  thofe  only  who  are  able  to  work.  This  is 
frill  more  fpccially  provided  for  by  the  act  1672;  where 
tlie  poor  who  arc  unable  to  work  are  to  be  fupported 
by  the  weekly  collection*  at  the  kirk  door* ; and  the 
ilented  affeffmenta  to  be  applied  to  the  fupport  of  thole 
in  the  correction  houfes. 

It  would  be  tire  fume  to  enumerate  all  the  contradic- 
tions that  thefe  law*  authorife."  In  regard  to  the  per- 
font  who  nre  rejuirid  to  ‘.arty  theft  aiit  into  execution. 
it  is  at  different  times  the  chancellor;  magitlratcs;  com- 
mi  (Honors  of  cxcilV ; (he riffs;  ju  trices  of  the  peace;  mi- 
niders  and  elders;  the  pre(b)  teric* ; heritors,  miniitcrs, 
and  elder*;  heritors  alone;  commiflioner*  nominated  by 
prefbyteries  and  appointed  by  the  king  ; the  lord*  of 
the  privy  council:  in  (host,  no  two  law*  can  be  found 
that  do  not  vary  from  each  other  in  this  refped  one 
way  or  other. 

The  fame  variation*  take  place  with  regard  to  the 
building  of  correction- houfes,  confnement  and  punith- 
Trent  of  vagrants,  application  of  their  work,  awarding 
their  ferviecs  and  thofe  of  children.  In  (hurt,  there  is 
not  011c  particular  in  which  thefe  laws  do  not  vary  from 
and  contradict  each  other  ; fo  that,  let  any  perfon  try 
to  act  in  virtue  of  any  one  of  them,  it  is  impoffiblc  for 
him  to  avoid  going  in  din£t  oppofition  to  the  enatft- 
ments  of  foinc  other  law  which  is  of  equal  force  with 
that  he  has  chofrn  for  his  guide.  In  thefe  circum- 
flanccs,  it  is  fo  far  from  being  furprifmg  that  thefe  a&s 
have  been  fuffered  to  remain  in  perpetual  drfuetude, 
that  it  would  have  been  truly  wonderful  if  this  liad  not 
been  the  cafe.  They  have,  however,  been  permitted  to 
remain  on  the  (Unite- book  as  a difgrace  to  the  time* 
when  they  were  formed,  and  as  a (tumbling-block  to 
thofe  that  were  to  follow’.  That  not  one  of  them  is 
now  in  force  was  lately  proved  by  a learned  and  public- 
fpirited  gentleman,  to  whom  his  country  is  on  that  and 
many  other  accounts  deeply  indebted.  Refuting  to  pay 
the  poor’*  tax,  with  which  he  was  aflefled  by  the  over- 
feera  of  the  pai  ifti  in  which  he  happened  to  rclidc,  he 
Rood  an  action  in  the  court  of  fclHon,  and  prevailed, 
upon  the  broad  ground,  that  there  it  no  law  in  roncu  in 
Scotland  by  whi.h  an  ixroiUNT.utr  fair's  rate  can  be 
ejlabijbrd  in  any  p iri/b. 

But  how,  it  will  be  aiked  by  our  Englifh  readers,  asc 
the  poor  in  Scotland  really  maintained?  We  anlwer,  by 
the  private  alms  of  individuals,  and  by  certain  fuuds  un- 
der the  management  of  the  iu* k-jtjjtum  (fee  Presby- 
terians). It  is  the  univerfal  practice,  each  Lord’s 
day,  in  every  parilh,  for  fuch  of  the  audience  as  arc  in 


eafy  circumftancM,  to  give  to  the  poor  fuch  an  offering  P**- 
of  alms  a*  they  (hall  deem  proper.  This  offering  is  gc- 
ncrnlly  dropped  kto  a bafon  placed  at  the  church-door, 
and  under  the  immediate  care  of  an  elder.  When  the 
fcrvicc  is  begun,  the  elder  remove*  w’ith  the  bafon,  which 
he  keeps  under  his  charge  till  the  congregation  be  dif- 
miffed.  The  feflion  thru  meets,  and  the  money  is  told 
over,  it*  amount  marked  down  in  the  feflion  account 
book,  and  depoftted  in  a box  kept  for  that  purpofe. 

This  box  has  ufually  a fmall  flit  10  the  top,  through 
which  tire  pieces  of  money  can  be  dropped  without 
opening  it ; and  it  is  doled  with  two  locks,  the  key  of 
one  of  which  is  ufually  kept  by  the  minifler  and  the 
other  by  the  kirk-treafurer,  fo  that  it  can  never  be  open- 
ed but  in  the  prcfencc  of  thefe  two  at  lead. 

A Lirk-fcfCon,  when  regularly  conftitutcd,  mull  al- 
ways conlitl  of  the  mini  Her,  ciders,  fcfllou-clerk,  and 
kirk-treafurer.  None  of  thefe  ever  receive  any  (alary 
except  the  feflion- clerk,  who  is  ufually  the  fchoolmader 
of  the  parilh,  and  lias  a fmall  falary  allowed  for  minu- 
ting the  tranfatlion*.  The  kirk-treafurer  is  for  the 
mod  part  one  of  the  elders ; and  he  is  an  important 
member  of  this  court.  Without  his  intervention  no 
diilribution  of  the  poor's  funds  is  deemed  legal  ; nor 
can  any  payments  be  made,  receipts  granted,  or  money 
transferred,  but  by  him  ; the  minifler  and  feflion  being 
pcrfonally  liable  to  make  good  ail  money  that  may  other- 
wife  be  given  away,  (hould  it  ever  afterwards  be  challen- 
ged by  any  heritor  in  the  parilh. 

The  precautions  taken  for  the  didrihution  of  the 
poor’s  fund*  arc  likcwiic  Ample  and  excellent,  and  arc 
as  follow. 

No  money  can  be  legally  iffued  from  the  poor's  funds 
even  by  the  treasurer  and  i'clfion,  unlcfs  legal  proof  «an 
be  brought  that  public  intimation  ha*  been  given  from 
the  ptilpit  immediately  after  divine  fcrvice,  and  before 
the  congregation  has  difperfed,  that  a diilribution  of 
poor’s  money  is  to  be  made  by  the  feflion,  at  fuch  a 
time  and  place,  fpecifying  the  lame,  and  inviting  all 
who  have  intereft  in  the  cafe  to  attend  if  they  (hall  in- 
cline. This  intimation  mu(l  be  made  a full  fortnight 
before  the  time  of  diilribution;  and  as  every  heritor 
(ow'ncr  of  landed  property)  in  the  parilh  has  a right  to 
vote  in  the  diiriibutiun  of  the  poor’s  fund*,  they  may 
all,  if  they  fo  incline,  then  attend  aud  excicifc  that 
right : but  if  none  of  them  Ihould  attend,  which  is 
often  the  cafe,  the  feflion  has  then  a right  to  proceed  ; 
and  whatever  they  (hall  thus  do,  is  deemed  ilriflly  le- 
gal, and  is  liable  to  no  challenge.  But  (hould  they  pro- 
ceed without  having  given  this  previous  intimation,  they 
may,  if  the  heritor*  (hould  afterwards  challenge  it,  be 
made  to  repay  out  of  their  own  pocket*  every  (hilling 
they  (hall  have  fo  iffued.  It  fomctimes  happens,  that 
young  mmiilcrs,  through  hccdlcisuclii  in  this  refpeft, 
ex  pole  themfdves  and  families  to  conftdcrablc  trouble 
and  loft,  which  by  attention  might  be  eatily  avoided. 

In  the  fame  way,  (hould  a minifler  and  feflion,  without 
the  intervention  of  a treafurer  regularly  conftitutcd, 
lend  upon  bond  or  Olhcrwife  any  of  the  poor’s  funds, 
and  (liould  the  perfon  (o  borrowing  afterwards  fail, 
thefe  lenders  are  perfon  ally  liable  to  make  good  the 
whole,  and  any  heritor  iu  the  parilh  who  ebooks  it  can 
compel  turn  to  do  fo. 

1 he  member*  of  the  feflion  are  alfo  liable  to  pay  all 
Ioffes,  aiul  to  account  for  all  funis  that  it  can  be  in- 
b ftrutled 
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ftnaded  they  received,  if  they  nr g1  eft  to  keep  regular 
’ books  in  which  every  t ran  faction  mall  be  entered  : Or, 
if  theft  book*  have  not  been  reviled  and  approved  of 
by  the  prclbytcry  ( a ) ; but  if  they  ftall  have  been  fo  re- 
vifed,  they  cannot  be  challenged  for  omiifion  of  forma, 
and  can  only  be  made  to  account  for  errors,  or  frauds 
or  evident  dilapidations. 

Under  this  wife  and  economical  fyftcm  of  manage, 
incut,  it  has  been  found  by  the  experience  of  more  than 
200  years  that  in  the  low  parts  of  the  country,  where 
the  panfries  arc  in  general  of  fuch  moderate  extent  as 
to  admit  of  tlic  people  of  every  part  of  the  parifh  ge- 
nerally to  attend  divine  fcrvice  ever)'  Lord’s  day,  the 
Ordinary  funds  have  been  amply  fofficicot  to  fupply  all 
the  real  demands  of  the  poor,  and  in  moll  pan  the*  a 
fund  has  been  accumulated  from  the  favingsof  ordinar)' 
years  to  help  the  deficiencies  that  may  arm  in  year*  of 
uncommon  lcarcity. 

Befida  the  weekly  collections,  the  extra  offerings  at 
the  odmiuiftratiou  of  the  Lord’s  fupper,  the  pious  do- 
nations of  charitable  individuals,  which  are  all  voluntary, 
together  with  feme  final!  fees  paid  for  the  ufeof  a mori- 
ciuh  (a  black  velvet  pall)  at  funerals,  which  is  generally 
purchafed  with  the  poor’s  money,  go  to  make  up  this 
parochial  fund.  Nor  muft  any  one  believe  that  the  mo- 
«cy  which  comes  through  the  hands  of  the  adminittra- 
tor*  of  the  poor’s  funds  is  all  that  is  bellowed  upon 
the  poor  in  Scotland ; far  from  it : there  arc  a thou- 
faod  other  channel*  through  which  the  indigent  dnive 
confutation  and  fupport,  all  of  them  tending  to  produce 
the  bappirft  cficcls  upon  fociety.  A fon  feels  himfelf 
ashamed  to  think  that  his  parents  Humid  require  the  af- 
fiftancc  of  another  to  fupport  them  ; he  therefore  drains 
every  nerve  when  iu  the  vigour  of  life  to  fparc  a little 
of  his  earning  to  render  their  old  age  more  eafy  than  it 
might  have  been ; and  fwcct  to  a parent  is  the  bread 
that  is  given  by  the  pious  attention  of  a child.  If 
there  are  fiveral  children,  they  become  emulous  who, 
(hall  difeover  mod  kindnefi.  It  is  a pious  contention 
which  ferves  to  unite  them  the  clufirr  to  each  other,  by 
commanding  their  mutual  cftccm. 

Dirc&ly  contrary  to  this  is  the  effect  of  the  poor 
laws  of  England,  where,  in  London  at  lead,  it  is  not 
uncommon  to  fee  men  in  good  bufinefs  negleding  their 
aged  and  difeafed  parents  for  no  better  rcafon  than  that 
the  parifh  is  bound  to  find  them  bread.  Thefe  laws 
have  other  pernicious  confequcnces  ; for  they  are  ob- 
vioufiy  fubvcrfive  of  induftry  as  well  as  morality  among 
the  lower  orders  of  the  people.  “ This  is  a heavy 
charge,  but  no  lefs  true  than  heavy.  Fear  of  want  is 
the  only  effediual  motive  to  induilry  with  the  labouring 
poor : remove  that  fear,  and  they  ccafe  to  be  in  Juftri- 
ous.  The  ruling  paflum  of  thole  who  live  by  bodily 
labour,  is  to  five  a pittance  for  their  children,  and  for 
fupporting  thcmfclves  in  old  age.  Stimulated  by  defire 
of  accomplifhing  thofe  ends,  they  arc  frugal  and  iuduf- 


triout : and  the  profpcfl  of  fucccfs  is  a continual  fcafl 
to  them.  Now,  what  worfe  can  malice  invent  agaiuft 
fuch  a man,  under  colour  of  friendthip,  than  to  iccunc 
bread  to  him  arid  his  children  whenever  he.  takes  a dif- 
like  to  work  ; which  effectually  deadens  his  foie  ambi- 
tion, and  with  it  hi*  honed  induftry  ? Reiving  on  the 
certainty  of  a provilion  againit  want,  he  relaxes  gra- 
dually till  he  finks  into  idleiKfs  ; idle  nets  leads  to  pro- 
fligacy  ; profligacy  begets  difeafes;  and  the  wretch  be- 
comes an  objeci  of  public  charity  before  he  has  run 
halt  his  courfe.  Wifely  therefore  is  it  ordered  by  Pro- 
vidence, that  charity  (liould  in  every  inftance  be  volun- 
tary, to  prevent  the  idle  and  profligate  from  depending 
on  it  for  fupport.  During  the  reign  of  Elizabeth,  when 
the  mouaftcrics  were  recently  fupprdTed,  and  all  their 
revenues  fquandcred,  fume  compulsion  might  be  necef- 
fary  to  prevent  the  poor  from  Itarving.  A temporary 
provilion  for  this  purpofc,  fo  contrived  as  not  to  fuper- 
iede  voluntary  charity,  buf  rather  to  promote  it,  would 
have  been  a meafure  extremely  proper.  Unlucky  it  is 
for  England  that  fuch  a meafure  was  overlooked  ; but 
the  queen  and  her  parliaments  had  not  the  talent  of  fort- 
feeing  confcqucna  * without  the  aid  of  experience.  A 
perpetual  tax  for  the  poor  was  impofed,  the  muft  per- 
nicious tax,  fays  Lord  Kamcs(a),  that  ever  was  irnpp- 
fed  in  any  country. ** 

POP A-m adki,  is  a town  of  South  America,  in 
Terra  Firma.  In  this  place  there  is  a convent  and 
chapel  dedicated  to  the  Virgin  Mary,  to  whofc  image 
the  Spaniards  in  thefe  part*  go  in  pilgrimage,  particu- 
larly thofe  who  have  heen  at  fea.  It  is  fcated  on  a high 
mountain,  50  miles  call  of  Caithagcna.  W.  Lung.  74. 
32.  N.  L«t.  10.  15. 

POPjE.  See  Victimuius. 

POPAYAN,  a province  of  South  America,  in  the 
kingdom  of  New  Granada,  between  the  audience  of  Pa- 
nama, that  of  Quito,  and  the  South  Sea  ; 400  miles  in 
length,  and  300  in  breadth.  A chain  of  barren  moun- 
tains runs  through  the  country  fron.  north  to  fouth  ; 
and  near  the  fea  the  foil  is  fo  foaked  with  almoll  con- 
tinual rains,  that  few  care  to  refide  there,  except  for  the 
fake  of  the  gold  that  is  met  with  in  great  plenty  in  the 
finds  of  the  rivulets.  This  bewitching  metal  brings 
many  in  fcarch  of  it,  though  it  is  a great  doubt  whether 
they  ever  return  back  alive  or  not.  For  this  rcafon  tlic 
fivage  Americans  arc  ftill  mailers  of  a great  part  of  it, 
and  continually  annoy  the  Spaniards. 

Popayav,  the  capital  town  of  a province  of  that 
name  in  South  America,  with  a biftiop’s  fee,  a Spanifh 
governor,  and  where  the  courts  of  juftice  are  held.  The 
inhabitants  are  almoll  all  Creoles.  It  is  320  miles 
north-caft  of  Quito.  W.  Long.  75.  $5.  N.  Lat.  2.  35. 

POPE,  a name  which  comes  fiom  the  Greek  word 
and  fignifies  Father.  In  the  caft  this  appellation 
is  given  to  all  Chtiftian  pricits  j and  in  the  weft,  bi- 
fliops  were  called  by  it  in  ancient  times  : but  now  for 

many 
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(a)  The  prefoytery  is  by  law  appointed  auditor  of  the  poor’s  accounts  of  the  fevers!  parifhes  within  its 
bounds  ; and  if  they  find  any  d.ttkult  cafe  occur  in  the  difchaige  of  this  duty,  they  may  lay  it  before  the  fynod 
fir  advice. 

( »)  See  Sketches  of  Man  book  ii.  (ketch  10.  where  many  other  arguments  equally  forcible  are  urged  againll 
all  involuntary  poor  rates , and  where  many  ingenious  expedients  arc  piopofcd  for  gradually  aboliftting  them  where 
they  arc  eftaUilhed. 
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many  centuries  It  has  been  appropriated  to  the  btthop  cil  or  ronfijfory  for  the  management  of  the  public  attain  Per*5 
Qf  Rome,Vhom  the  Roman  Catholics  look  upon  as  the  of  church  ar.d  Hate.  They  are  divided  into  different  — “V-" 
common  father  of  all  Chriftiang.  congregations  for  the  more  cafy  difpatch  of  butinefs;  and 

Much  has  been  (aid,  much  written,  and  many  warm  fome  of  them  have  the  principal  offices  in  the  poruifi- 
difputcs  have  been  carried  on  concerning  the  pope,  and  cal  court,  as  that  of  cardinal-vicar — penitentiary— chan- 
tin' power  belonging  to  him,  within  thefe  two  or  three  ccllor—  cameriingo  or  chamber  lain  — preferit  of  the  ligna- 
laft  centuries.  We  (hall  here,  without  entering  into  turc  of  jufticc —prefeft  of  memorial* — and  fccrctary  of 
■controverfy,  lay  down  diftin£lly,  from  the  bed  authori-  date.  They  have  the  title  given  them  of  rmtneve  and 
tv,  what  the  Roman  Catholics  really  believe  concerning  mnjl  eminent.  But  here  wc  confidcr  them  principally  as 
the  pope*  after  having  dcicribcd  the  manner  of  his  elec-  the  perfons  entruded  with  the  choice  of  the  pope.  See 
tion  ; and  wc  (ball  give  fome  other  particulars  relating-  Cardinal. 

to  this  fubjecl  that  feem  to  defer vc  notice,  and  are  in  On  the  demife  of*  pope  hi*  pontifical  ftal  is  imme- 
tliis  country  not  generally  known.  diatcly  broken  by  the  chamberlain,  and  alt  public  buli- 

AU  in  communion  with  the  fee  of  Rome  unanimoufly  nefs  is  interrupted  that  can  be  delayed  : meffengers  are 
hold,  that  our  Saviour  Jcfus  Chrift  conftituted  St  Peter  difpatched  to  all  the  Catholic  fovcrcign*  to  acquaint 
the  apoftlc  chief  pallor  under  him  (elf,  to  watch  over  his  them  of  the  event,  that  they  may  take  what  mcafurcs 
whole  flock  here  on  earth,  and  to  preferve  the  unity  of  they  think  proper  ; and  that  the  cardinals  in  their  do- 
it; string  him  the  power  requisite  for  thefe  ends.  They  minions,  if  any  there  be,  may  haflen  to  the  future  elec* 
alfo  believe,  that  our  Saviour  ordained,  that  St  Peter  tion  if  they  choofe  to  attend  ; whiUl  the  whole  atten- 
fhould  have  fucccflbrs  with  me  like  charge  and  power,  tioti  of  the  ficred  college  is  turned  to  the  prefervation 
to  the  end  of  time.  Now,  as  St  Peter  refided  at  Rome  of  tranquillity  in  the  city  and  (late,  and  to  the  nccefTary 
for  many  years,  and  fuffered  martyrdom  there,  they  con-  preparations  for  the  future  election.  The  cardinal  cham- 
• fidcr  the  bifhops  of  Rome  as  his  fucccffort  in  the  dig-  bcrlain  has,  during  the  vacancy  6f  the  holy  fee,  great 
nity  and  office  of  the  uaiverfal  pallor  of  the  whole  Ca-  authority  ; he  coins  money  with  his  own  arms  on  it, 
tholic  church.  There  have  been  fome  varieties  in  the  lodges  in  the  pope’s  apartments,  and  is  attended  by 
manner  of  choofing  the  bifhop  of  Rome  in  different  body-guards.  He,  and  the  firil  cardinal  bifhop,  the 
ages,  as  alterations  may'  be  made  in  difcipline  ; but  Hill  firil  cardinal  prieft,  and  the  firfl  cardinal  deacon,  have, 
the  clergy  of  Rome  have  jullly  had  the  chief  part  in  during  that  time,  the  government  ahnott  entirely  in 
that  election  : and  that  clergy  is  now  reprefented  by,  their  hands*  The  body  of  the  dcceafcd  pope  is  carried 
or  in  (brae  manner  oonfifls  of,  the  cardinals , who  have  to  St  Peter’*,  where  funeral  fcrvice  is  performed  for 
for  feveral  centuries  been  the  foie  cleCtorsof  the  pope.  him  with  great  pomp  for  nine  days,  and  the  cardinals 
Thefe  (ordinals  or  prtndpn / perfons  of  the  church  of  attend  there  every'  morning.  In  the  mean  time,  all  ne- 
Rome  are  70  in  number,  when  the  faertd  college,  as  it  is  ceflary  preparations  for  the  election  are  made  ; and  the 
called,  is  complete.  Of  thefe  fix  are  cardinal  bifhops,  place  where  they  affemble  for  that  purpofc,  which  is 
the  bilhops  of  Ofiia,  of  Porto,  Albano,  Sabino,  Tufcu-  called  the  conclave,  is  fitted  up  in  that  part  of  the  Vati- 
lum  or  Frafcati,  and  Pncnefte  or  Palcflrina  ; which  arc  can  palace  which  is  nearefl  to  St  Peter’s  church,  as  this 
the  fix  fuburbicarian  churchcn;  fifty  arc  cardinal  priefts,  has  long  been  thought  the  moll  convenient  fituation. 
who  have  all  titles  from  pariih  churches  in  Rome  ; and  Merc  is  formed  by  partitions  of  wood  a number  of  cell* 
fourteen  are  cardinal  deacons,  who  Iwvc  their  titles  from  or  chambers  equal  to  the  number  of  cardinals  with  a 
churches  in  Rome  of  lefs  note,  called  Dxu<onwi  or  fm  all  di  (lance  between  every  two,  attd  abroad  gallery 

ries.  Thefe  cardinal*  are  created  by  the  pope  when  there  before  them.  A number  is  put  on  every  cell,  and 
happen  to  he  vacancies  ; and  fometime*  he  names  one  fmall  papers  with  correfponding  numbers  aie  put  into  a 
or  two  only  at  a time;  but  commonly  he  defer*  the  box  : «vety  cardinal,  or  fome  one  for  him,  draws  out 
promotion  until  there  be  ten  or  twelve  vacancies  or  one  of  thelc  papers,  which  determines  in  what  cell  he 
more;  and  then  at  every  fccond  fuch  promotion  the  is  to  lodge.  The  cells  are  lined  with  cloth ; and  there 
emperor,  the  kings  of  Spain  and  France,  and  of  Bri-  is  a part  of  each  one  feparated  for  the  cunclavifts  or  at- 
tain, when  Catholic,  are  allowed  to  prefent  one  each,  tendants,  of  whom  two  are  allowed  to  each  cardinal, 
to  be  made  cardinal,  whom  the  pope  always  admits  if  and  three  to  cardinal  princes.  They  arc  perfons  of 
there,  be  rot  fome  very  great  and  evident  objection,  fome  rank,  and  generally  of  great  confidence;  but  they 
Thefe  cardinals  are  commonly  promoted  from  among  mull  carry  in  their  mailer’s  meals,  ferve  him  at  table, 
fuch  clergymen  as  have  borne  offices  in  the.  Roman  and  perform  all  the  offices  of  a menial  fervant.  Two 
court ; fome  are  affumed  from  religious  order*  ; cini-  phyla  ians,  two  furgeons,  an  apothecary,  and  fome  other 
nent  ecdefiaflics  of  other  countries  are  likewife  often  ncceflary  officers,  arc  chofcn  for  the  conclave  by  the 
honoured  with  this  dignity,  as  the  archbifhops  of  To-  cardinals. 

Jedo  and  Vienna  are  at  prefent  cardinal  priefts  of  Rome.  On  the  10th  day  after  the  pope’s  death,  the  cardi- 
Sons  of  fovereign  princes  have  frequently  been  members  mils,  who  are  then  at  Koine,  and  in  a competent  ftate 
®f  the  facrcd  college;  and  there  ends  the  direct  line  of  of  health,  meet  in  the  chape!  of  St  Peter’s  which  i* 
the  royal  family  of  Stuart.  Their  dillin&ive  drefs  is  called  the  Gregorian  chap,!,  where  a fermon  on  the 
fcarlct,  to  fignify  that  they  ought  to  be  ready  to  (bed  choice  of  a pope  is  preached  to  them,  and  mafs  is  faid 
their  blood  for.  the  faith  and  church,  when  the  defence  for  invoking  the  grace  of  the  Holy  GholL  Then  the 
and  honour  of  either  require  it.  They  wear  a fcarlct  cardinals  proceed  to  the  conclave  in  proceffion  two  by 
cap  and  hat  : the  cap  is  given  to  them  by  the  pope  if  two.  and  take  up  their  ahode.  When  all  is  properly 
they  are  at  Rome,  and  is  fent  to  them  if  they  arc  ab-  fettled,  the  conclave  is  /hut  up,  having  boxed  vtlnett  or 
lent ; but  the  hat  is  never  given  but  by  the  pope’s  own  places  of  communication  in  convenient  quarters  : there 
hand.  Thefe  cardinals  form  the  pope's  fUmling  court-  arc  alfo  ftrong  guards  placed  all  around.  When  any 
7 foreign 
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foreign  cardinal  arrives  after  the  inclofurc,  the  conclave 
' is  opened  for  his  admiflion,  In  the  beginning  every 
cardinal  figns  a paper,  containing  an  obligation,  that  if 
he  (hall  be  railed  to  the  papal  chair  he  will  not  alienate 
any  part  of  the  pontifical  dominion;  that  he  will  not  be 
prodigal  to  his  relations;  and  any  other  fuch  (1  filiations 
as  may  have  been  fettled  in  former  times  or  framed  for 
that  occafion. 

We  come  now  to  the  ele&ion  itfclf ; and  that  this 
may  be  effectual,  two  thirds  of  the  cardinals  prefent 
muff  vote  for  the  fame  perfon.  As  this  is  often  not 
cafily  obtained,  they  fometimes  remain  whole  months  in 
the  conclave.  They  meet  in  the  chapel  twice  every 
day  for  giving  their  votes  ; and  the  election  may  be 
effeminated  l>y  fending  acccjjion,  or  acclamation.  Scru- 
tiny is  the  ordinary  method;  andconfiffs  in  this:  every 
cardinal  writes  his  own  name  on  the  inner  part  of  a 
piece  of  paper,  and  this  is  folded  up  and  fcalcd  ; on  a 
fccond  fold  of  the  fame  paper  a conclavift  writes  the 
name  of  the  perfon  for  whom  his  mailer  votes.  This, 
according  to  agreements  obferved  for  fume  centuries, 
muff  be  one  of  the  facred  college.  On  the  outer  fide 
of  the  paper  is  written  a fcntence  at  random,  which  the 
voter  r mil  well  remember.  Every  cardinal,  on  enter- 
ing into  the  chapel,  goes  to  the  altar  and  puts  his  paper 
into  a large  chalice. 

When  all  are  convened,  two  cardinals  number  the 
votes  ; and  if  there  arc  more  or  lefs  than  the  number  of 
cardinals  prefent,  the  voting  muff  be  repeated.  When 
that  is  not  the  cafe,  the  cardinal  appointed  for  the  pur- 
pofc  reads  the  outer  fentence,  and  the  name  of  the  car- 
dinal under  it,  fo  that  each  voter  hearing  his  own  fcn- 
tence and  the  name  joined  with  it,  knows  that  there  is 
no  miilakc.  The  names  of  all  the  cardinals  that  are 
voted  for  arc  taken  doWm  in  writing,  with  the  number 
of  votes  for  each  ; and  when  it  appears  that  any  one 
has  two-thirds  of  the  number  prefent  in  his  favour  the 
clc&ion  is  over:  but  when  this  does  not  happen,  the 
voting  papers  arc  all  immediately  burnt  without  open- 
ing up  the  inner  part.  When  fcvcrnl  trials  of  coining 
to  a conclufion  by  this  method  of  fern  tiny  have  been 
made  in  vain,  recuurfe  is  fometimes  had  to  what  is  call- 
ed accejjion.  15y  it,  when  a cardinal  perceives  that  one 
or  very  few  votes  arc  wanting  to  any  one  for  whom  he 
had  not  voted  at  that  time,  he  may  fay  that  he  accc&ct 
to  the  one  who  has  near  the  number  of  votes  rtquifite  ; 
and  if  his  one  vote  fafficcs  to  make  up  the  two-thirds, 
or  if  he  is  followed  hy  a fuflicicnt  number  of  acctdtrt  or 
new  voters  for  the  faid  cardinal,  the  election  is  accom- 
plifhcd.  Laffly,  a pope  is  fometimes  elected  by  actla - 
motion  ; and  that  is,  when  a cardinal,  being  pretty  furc 
that  he' will  be  joined  hy  a number  fuflicicnt,  cries  out 
in  the  open  chapel-  that  fuch  an  one  (hall  be  pipe.  If 
he  is  fupported  properly,  the  cle&ion  becomes  unani- 
mous ; thofc  who  would  perhaps  oppofc  it  forefeeing 
that  their  oppofition  would  he  fruitlefs,  and  rather  huri- 
ful  to  thcmfelves.  It  is  to  he  obferved,  that  the  empe- 
ror of  Germany  and  the  kings  of  France  and  Spain 
claim  a right  of  excluding  one  cardinal  from  being  pope 
at  every  election.  Hence,  when  the  ambaffador  at  Rome 
of  any  of  thd’e  fovcrcigns  perceives  that  any  cardinal, 
difagrceable  to  hi*  mailer,  according  to  the  inftrudions 
he  has  received,  i*  like  to  he  made  pope,  1ft  demands 
an  audience  of  the  conclave,  is  admitted,  and  there  dc- 
ebres  his  mailer’*  will,  which  is  always  attended  to  for 
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the  common  good.  But  each  of  thofc  fovereigns  is  al- 
lowed thus  to  exclude  only  one  at  one  time ; and  they 
unwillingly  and  ftldorn  put  this  right  in  execution. 

When  a pope  is  chofcn  in  any  of  the  three  above, 
merit  foiled  ways,  the  dc&ion  is  immediately  announced 
from  the  balcony  in  the  front  of  St  Peter’s,  homage  is 
paid  to  die  new  pontiff,  and  couriers  are  fent  off  with 
the  news  to  all  parts  of  Chrillrndotn.  The  pope  ap- 
points a day  for  his  coronation  at  St  Peter’s,  and  for 
ilia  taking  pofft  ilion  of  the  patriarchal  church  of  St  John 
Lateral! ; all  which  is  performed  with  great  folcmnily. 
He  is  addreffed  by  the  cxprclfion  of  Holm  ft t and  *-  *// 
befy  Father. 

Let  us  now  proceed' to  fee  what  authority  Roman 
Catholics  attribute  to  the  pope  thus  chofen.  The)-  be- 
lieve, then,  that  the  bilhop  of  Rome  is,  under  Chriff, 
fupremc  pallor  of  the  whole  church  ; and  as  fuch  is  not 
only  the  firff  bilhop  in  order  and  dignity,  hut  his  alfo 
a power  and  jurifdi&ion  over  all  Chriff  tans,  in  order  to 
preferve  unity  and  purity  of  faith  and  moral  du&rii'C, 
and  to  maintain  order  and  regularity  in  all  churches. 
Wherefore  they  hold,  that  when  the  pope  underffands 
diat  any  error  has  been  broached  againff  faith  or  man- 
ners, or  that  any  cor  ft  deruble  difference  on  fuch  fubjeds 
has  aril'cn  in  any  part  of  Chriltendom,*  it  belongs  to  him, 
after  due  deliberation  and  confultatioii,  to  iffue  out  his 
paftoral  decree,  condemning  the  erro*-,  clearing  up  the 
doubt,  and  declaring  what  has  been  delivered  down,  and 
what  is  to  be  believed.  Some  Catholic  divines  ate  of 
opinion  that  the  pope  cannot  err,  when  he  thus  ad- 
dreffes  himfclf  to  all  the  faithful  on  matters  of  doctrine. 
They  well  know,  that  as  a private  do&or  he  may  fall 
into  miilakct  as  well  as  any  other  man  ; but  they  think, 
that  when  he  teaches  the  whole  church  Providence  muff 
preferve  him  from  error;  and  they  apprehend,  that  this 
may  he  deduced  from  the  promifes  of  Chriff.  to  St  Pe- 
ter, and  from  the  writings  of  the  ancient  fathers.  How- 
ever, this  infallibility  or  the  pope,  even  when  he  pro. 
nouncci  in  the  moll  folcmn  manner,  is  only  an  opinion, 
and  not  an  article  of  Roman  Catholic  faith.  Where- 
fore, when  fie  fends  for  the  doClrinal  decrees,  the  other 
bifhops,  who  are  alfe  guardians  of  the  faith  in  an  infe- 
rior degree,  may,  with  due  refpeci,  examine  thefc  dc- 
*crees ; and  if  they  fee  them  agree  with  what  has  been 
always  taught,  they  citlicr  formally  fignify  their  accep- 
tance, or  they  tacitly  acquicfcc,  which,  corJidering  their 
duty,  is  equivalent  to  a formal  approbation.  When  the 
acceptation  of  the  generality  of  the  hilltops  has  been 
obtained,  cither  immediately  or  after  fume  mutual  cor- 
rcfpondcncc  and  explanation,  the  decrees  of  the  pope 
thus  accepted  come  to  be  the  fentence  of  the  whole 
church,  and  are  believed  to  he  beyond  the  poffibility  of 
error ! 

Sometimes  it  may  happen  that  the  difputes  and  dif- 
ference may  be  fo  great  and  intricate,  that  to  the  end 
it  may  be  feen  more  clearly  what  has  really  been  delivered 
down  ; and  to  give  all  pofiiblc  fatisfariion,  it  may  appear 
proper  to  convene  all  the  bilhops  who  qan  conveniently 
attend  to  one  place,  to  learn  from  them  more  di- 
ffin&ly  what  has  been  taught  and  held  in  their  rrfpcc- 
tive  churches.  Roman  Catholics  believe  that  it  be- 
longs to  the  pope  to  call  fuch  general  councils,  and  to 
prclide  in  them  in  perfon  or  by  his  legates.  They 
jikewife  hold,  that  when  the  pope  has  approved  the 
decrees  of  inch  councils  concerning  faith  or  manners, 
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Frpe.  fuch  decree*  arc  then  final,  and  mull  be  received  ai 
p“,v—  fuch  by  all  Catholic*.  In  all  this  they  believe,  that  the 
particular  afliflanec  of  the  Holy  Ghoft  is  with  the  pa- 
llors of  the  church,  tliat  fo  tbs  gates  cf  hell  may  tuvtr 
prevail  ogainji  her.  \ 

The  fee  of  Rome,  according  to  Roman  Catholics,  is 
the  centre  of  Catholic  unity.  All  their  bilhops  com- 
municate with  the  pope,  and  by  his  means  with  one  an- 
other, and  fo  form  one  body.  However  diftant  their 
particular  churches  may  be,  they  all  meet  at  Rome  ei- 
ther in  perfon  or  by  their  delegates,  or  at  lead  by  their 
letters.  And,  according  to  the  diicipllnc  of  the  latter 
ages,  though  they  are  prcfenlc^  to  the  pope  for  their 
office  from  their  refpeftivc  countries,  yet  from  him  they 
muft  receive  their  bulls  of  confecratiun  before  tlicy  can 
take  pofieffion  of  their  fees. 

In  matters  of  church  difciplfne,  the  pope,  as  chief 
pallor,  not  only  ought  to  lake  care  that  the  canons 
actually  in  force  be  obfervedin  all  churches,  but  he  may' 
alfo  make  new  canons  and  regulations  when  he  fees  it 
nccefiary  or  expedient  for  the  fpiritual  benefit  of  the 
faithful,  according  to  times  and  circumllances.  But  in 
doing  this  he  mud  not  infringe  the  eftablifhed  rights  or 
culloms  with  injury  to  any  perfon ; which  if,  through 
miftake  or  w'rong  information,  he  Ihnuld  ever  do,  the 
perfons  who  think  themfelves  aggrieved  may  remon- 
ftrate  with  rcfpeA  and  fue  for  redrefv.  He  may  erta- 
Hifh  new  epifcopal  fees,  where  there  h.tve  l>een  none 
before  ; and  he  may  alter  the  limits  of  former  Uiocefes  ; 
but  in  fuch  alterations  ho  always  of  courfc  confults  the 
temporal  fovereign,  if  in  communion  with  him.  He 
fends  pallors  to  preach  the  gofpcl  to  all  countries  where 
the  Catholic  religion  is  not  by  law  eftablifhed  ; and  to 
him  appeal*  may  be  made  from  all  parts  of  Chriftcndom 
in  ecclcfiallical  cades  of  great  importance. 

The  pope  may  difpcnic  with  the  observation  of  ec- 
clefiaftical  canons  when  there  are  juil  rcafons  for  it,  as 
may  frequently  happen;  he  may  alfo  difpenfc  with  vows 
when  they  are  fr.adc  with  that  exprefs  or  tacit  condi- 
tion (a)  that  he  really  may  difpenfe  with  them;  he 
may  afro  on  fome  occafions  declare  that  obligations 
have  really  ccafcd  when  that  is  truly  the  cafe,  from  a 
grrat  alterat  ion  of  circumllances : But  he  can  never 
grant  any  difpenfation,  to  die  injury  of  any  third  per- 
fon, and  can  never  allow  any  one  to  do  what  is  unjuft, 
or  to  fay  what  he  knows  to  be  falfc,  whatever  advan- 
tage might  be  expelled  from  it. 

The  pope  is  alfo  a temporal  prince,  and  poffeffcs 
confiderable  dominions  in  the  middle  part  of  Italy,  bc- 
fidcs  Avignon,  which  the  French  have  lately  taken  from 
him,  and  the  duchy  of  Bcnevento  inclbfed  within  the 
kingdom  of  Naples.  It  is  alfo  fuppofed  that  the  king- 
doms of  Naples  and  Sicily,  and  tlic  duchies  of  Parma 
a>id  Placentia,  are  ftill  held  of  him  in  fief  bs  they  were 
before.  His  prcdeceffbrs  have  acquired  thefe  pofieffion* 
at  different  time*  and  on  diflerent  occafions,  by  various 
donations,  conccfliuns,  treaties,  and  agreement*,  in  like 
manner  as  has  happened  with  regard  to  the  cftnbliih- 
ment  of  other  fovrreignties ; and  his  title  to  them  is 
like  to  that  of  ether  potentates  to  their  rtfpe&ive  pof- 
ftffioos.  The  revenue  arifing  from  this  eftatc,  and 


what  he  receives  for  various  reafons  from  Catholic  coon- 
tries,  which  is  now  much  reduced,  is  employed  for  the  ■ “■ 

fupport  of  government,  in  falarics  to  the  officers  of  his 
court,  for  the  education  of  clergymen,  and  for  the 
maintaining  of  miffionarics  in  infidel  countries.  Great 
films  arc  particularly  expended  for  the  propagation  of 
the  Chriflian  faith  in  different  part*  of  Afia,  especially 
in  Armenia,  Syria,  and  China.  Nor  is  it  much  to  he 
wondered  at,  if  the  families,  of  which  the  fovereign 
pontiffs  happen  to  have  been  bom,  acquire  greater 
riches  and  (plcndor  from  that  connection.  The  prince- 
ly families  of  Barbcrini,  Borghefe,  Chigi,  Corfini,  Al- 
bani,  are  examples  of  this  kind  : but  regulations  have 
been  made  in  later  times  to  prevent  cxceffive  nepotifm. 
Beyond  the  limits  of  his  own  temporal  dominions  the 
pope  has  no  temporal  power  or  jurifdiftion,  excepting 
wliat  any  nation  may  be  pieafed  to  allow  him  : when 
any  thing  of  that  kind  has  been  granted  or  brought  in 
by  cullom,  it  i*  evident  that  it  ought  not  to  be  taken 
away  ralhly  nor  without  juft  muon.  But,  a*  chief 
paftor  of  the  church,  he  has  no  right  to  any  temporal 
jurisdiction  over  his  flock.  As  fuch,  his  power  is  en- 
tirely fpiritual,  and  has  no  means  of  coercion  originally 
or  neccflarily  connected  with  it,  but  only  ccdcuaftical 
ccnfure*.  It  mull  lie  owned,  that  the  popes,  in  fome 
ages,  fometimes  imagining  that  they  could  do  much 
good,  fometimes  by  the  confent,  or  even  at  the  defire, 
of  the  foTcreigns,  and  fometimes  no  doubt  out  of  am- 
bitious views,  have  interfered  a great  deal  in  the  tempo* 
ral  affairs  of  the  different  kingdoms  of  Europe,  which 
has  frequently  given  fcandal  and  done  harm  to  religion. 

But  it  is  known  to  thole  moll  verfant  in  hiftory,  that 
their  faults  of  this  kind  have  been  exaggerated,  and 
their  conduct  often  mifunderftood  or  mifreprefented. 
However,  in  tin*  a Roman  Catholic  is  not  obliged  to 
approve  what  they  have  done  ; nay,  without  acting 
contrary  to  hi*  religion,  he  may  judge  of  them  freely, 
and  blame  them  if  he  think  they  deferve  it  ; only  lie 
will  do  it  with  refpeft  and  regret.  Thus  a Roman  Ca- 
tholic may  either  apologife,  if  he  think  he  can  do  it* 
for  the  conduit  of  Innocent  III.  in  depofing  king  John 
of  England  ; or,  without  being  guihy  of  any  offence 
againft  his  religion,  he- may  blame  the  pontiff  for  what 
he  did  on  that  occafion;  bccaulc  the  power  of  the  pope 
to  depofe  princes,  or  to  abfiilve  fubjctls  from  their  al- 
legiance, was  never  propofed  a*  an  article  of  faith,  or 
made  a term  of  communion  with  the  church  of  Rome. 

Some  Catholic  divines,  indeed,  efpecially  among  the  Jc- 
fuitx,  are  univcrfally  known  to  have  held  this  extra v»- 
gant  and  dangerous  opinion ; but  by  far  the  greater 
part  of  them  condemn  and  abhor  it  as  abfurd  and  im- 
pious : and  furrly  it  is  but  fair  and  juft,  to  allow  them 
to  know  bell  what  they  themfelves  believe.  Aad  here* 
to  conclude,  we  Shall  add,  that  it  is  very  drfirablc  that 
Chriftians  of  all  denominations  endeavour  to  undeiftand 
one  another  better  than  they  have  often  done  ; and  iu- 
ftcad  of  fuppoiing  imaginary  differences,  ftrivc  to  remove 
real  ones,  for  the  general  good  of  mankind,  for  the  glory 
of  God,  and  honour  of  religion  ; and  that  all  vie  with 
one  another  to  excel  :n  juft  and  charitable  feotiments, 
language,  and  behaviour. 

The 
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IVps.  The  reader,  who  wilhes  to  know  what  can  be  urged 
* for  and  arainli  the  fuprcmacy  of  the  pope,  and  who  ia 
fitted  by  lua  knowledge  of  ecclefialtical  hiftory  to  un- 
derlland  the  nature  of  the  queflion  at  ifltie,  may  confult, 
on  the  one  hand,  the  works  of  Bcllarminc,  together 
with  a ftrudl  trad  lately  publithcd  in  Englilh,  under  the 
title  of  Tbt  Divine  Economy  of  Chnf  in  4>U  Kingdom  or 
Church  i and  on  the  other,  Barrow's  treatife  cn  tht 
Pope*$  Supremacy , together  with  ChiUingwoith’a  Rt5~ 
gim  of  Pr’ttefiantjy  See. 

Pope  (Alexander),  a celebrated  F.nglilh  poet,  was 
dcfccoded  from  go«xi  families,  and  born  the  8th  of 
June  1688,  at  London,  where  his  father  was  then  a 
con  tide  ruble  merchant.  He  was  taught  to  read  very 
early  by  an  aunt ; and  learned  to  write  without  any  al- 
fi llunce,  by  copying  printed  books.  The  family  being 
of  the  Romilh  religion,  he  was  put,  at  eight  years  of 
age,  under  one  Taverner,  a pried,  who  taught  him  the 
rudiments  of  the  Latin  and  Greek  tongues  together ; 
and  foon  after  was  fent  to  a Popifh  feminary  at  Win- 
cheftcr,  from  whence  be  wns  removed  to  a febool  at 
Hvdc-Park  Comer.  He  difeorertd  early  an  inclination 
to  verfifying  ; and  the  tranflations  of  Ogilby  and  San- 
dy* from  Virgil  and  Ovid  firft  falling  in  his  way,  they 
were  his  favourite  authors.  At  twelve  he  retired  with 
his  parents  to  Binticld,  in  Windfor  Foreil ; and  there 
became  acquainted  with  the  writings  of  Spenfer,  Wal- 
ler, and  Dryden.  Dryden  ftruck  him  molt,  probably 
bccaufe  the  caft  of  that  poet  was  mod  congenial  with 
his  own  ; and  therefore  he  not  only  ftudied  his  works 
intenfdy,  but  ever  after  mentioned  him  with  a kind  of 
rapturous  veneration.  He  once  obtained  a light  of  him 
at  a coffce-houfc,  but  never  was  known  to  him  : a mis- 
fortune which  he  laments  in  thefe  Ibort  but  expreffive 
words,  V irgtBum  taniim  vidi . Though  Pope  had  been 
under  more  tutors  than  one,  yet  it  feems  they  were  fo 
infufficicut  for  the  purpofe  of  teaching,  that  he  had  learn- 
ed very  little  from  them:  fothat,  being  obliged  afterwards 
to  begin  all  over  again,  he  may  juftly  be  confidered  as  one 
of  the  «**•/«/•»!••  or  f elf  taught.  At  fifteen  he  had  ac- 
quired a readinefs  in  the  two  learned  languages  * to 
which  he  foon  after  added  the  French  and  Italian.  He 
had  already  fcribbled  a great  deal  of  poetry  in  various 
ways ; and  this  year  fet  about  an  epic  poem  called  A!- 
cander.  He  long  after  communicated  it  to  Attciburv* 
with  a declared  intention  to  bum  it ; and  that  friend 
concurred  with  him  : “ Though  (adds  he)  I would 
have  interceded  for  the  firft  page,  and  put  it,  with  your 
leave,  among  my  curiofitics.”  What  the  poet  himfclf 
obferves  upon  thefe  early  pieces  is  agreeable  enough  ; 
and  (hows,  that  though  at  firft  a little  intoxicated  with 
the  waters  of  Helicon,  he  afterwards  arrived  to  great 
fobricty  of  thinking.  **  I conftfs  {fays  he)  flicre  was 
a time  when  I was  in  love  with  myfclf ; and  my  firft 
productions  were  the  children  of  Self-love  upon  Itxio- 
ccnce.  I had  made  an  epic  poem,  and  panegyrics  on 
all  the  princes ; and  I thought  myfclf  the  greateft  ge- 
nius that  ever  was.  I cannot  but  regret  thefe  delight- 
ful vifions  of  my  childhood,  which,  like  the  fine  colours 
we  fee  when  our  eyes  are  (hut,  are  vanifhed  for  ever.'* 
His  paltorals,  begun  in  1 704,  firft  introduced ‘him  to 
the  wits  of  the  time;  among  which  were  Wycherly  a*;d 
Walth.  'I’his  lalt  gentleman  proved  a lincene  friend  to 
him  ; and  foon  dilccming  that  his  talent  lay,  not  fo 
tauch  in  linking  nut  new  thoughts  of  his  own,  as  in 
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improving  thofe  of  other  mefi,  and  in  an  eafy  verfiftefc-  F ?*. 
tion,  told  him,  among  other  things,  that  there  was  one 
way  left  open  for  him  to  excel  hid  predcecflbrs  in,  which 
was  corre&nrfs : obferving,  that  though  we  had  fc ve- 
nd great  poets,  yet  none  of  them  were  correal.  Pope 
took  the  hint,  and  turned  it  to  good  account ; for  no 
doubt  the  diftinguifhing  harmony*  of  his  numbers  was 
in  a great  mcafurc  owing  to  it.  'Hie  fame  year,  17c.}, 
he  wrote  the  firft  part  of  his  Windfor  Foreft,  though 
the  whole  was  not  puhliihcd  till  Jyio.  In  1708,  he 
wrote  the  EfTay  on  Criticiim : which  production  was 
juftly  cftecracd  a maftcvpiece  in  its  kind,  and  fhowed 
not  only  the  peculiar  t * n of  his  talents,  but  that  thofe 
talents,  young  aj  he  was,  were  ripened  into  pcrfe&ion. 

He  was  Dot  yet  twenty  years  old  ; and  yet  the  matu- 
rity of  judgment,  the  knoudedge  of  the  world,  and  the 
penetration  into  human  nature,  difplayed  in  that  piece, 
were  fuch  as  would  have  done  honour  to  the  greateft. 
abilities  and  experience.  But  whatever  may  tx  the 
merit  of  the  Eflay  on  Criticifin,  it  was  ftiB  furpafied, 
in  a poetical  view,  by  the  Rape  of  the  Lock,  firft  com- 
pletely publilhcd  in  1712.  The  former  excelled  in  the 
didaCtic  way,  for  which  he  was  peculiarly  formed;  a dear 
head,  ftrong  fenfc,  and  a foetid  judgment,  being  his  cha- 
ra&criftical  qualities ; but  it  is  the  creative  power  of  the 
imagination  that  conftitutes  what  improperly  called  a 
poet ; and  therefore  it  is  in  the  Rape  of  the  Lock  that 
Pope  principally  appears  one,  there  being  more  via 
imagirwndi  difplayed  in  this  poem  than  perhaps  in  all 
his  other  works  put  together.  In  J7X3,  he  gave  out 
propofals  for  publifhing  a tranflation  cf  Homer's  Iiiad, 
by  fublcription  ; in  which  all  parties  concurred  fo  hear- 
tily, that  he  acquired  a coofiderablc  fortune  by  it. 

The  fubfeription  amounted  to  6200 1.  bdides  !20oh 
which  Lintot  the  bockfcllcr  gave  him  fit-  the  copy. 

Pope**  finance?  bcirg  now  in  go<ftd  condition,  he  pur- 
chafed  a houlc  a:  Twickenham,  whither  he  r.* moved 
with  his  father  and  mother  in  1715:  where  the  for- 
mer died  about  two  years  after.  As  he  was  a Papift, 
he  could  not  puTvhafe,  nor  put  his  money  to  intereft 
on  real  fccurity ; a;id  as  he  adhered  to  the  caufc  of 
King  Jan*"*,  he  made  it  a point  of  confidence  not  to 
lend  it  to  the  new  government ; fo  that,  though  he  was 
worth  near  20,00c  I.  when  he  laid  afide  bufincis,  yet,  li- 
ving afterwards  upon  the  quick  ftock,  h<?*left  but  a fen- 
der fubfiftunce  to  his  family.  Otflr  poet,  however,  did  not 
fail  to  improve  it  to  the  utmoft : he  had  already  acqui- 
red much  by  his  publications,  and  he  was  all  attention 
to  acquire  more.  In  1717,  he  puhliihcd  a collection 
of  all  he  had  printed  feparately ; and  proceeded  to  give 
a new'  edition  of  Shakefpcarc  ; which,  being  published 
in  1721,  difeovered  that  hr  had  confulted  his  fortune 
more  than  his  fame  in  that  undertaking.  'Hie  Iliad 
being  finilhed,  he  engaged  upon  the  like  footing  to 
undertake  the  Odyfley.  Mr  liroome  and  Mr  Fenton 
did  part  of  it,  and  received  5>cl.  of  Mr  Pope  for  their 
labours.  It  was  putriifhcd  in  the  fame  manner,  and  on 
the  fame  conditions  to  Lintot ; excepting  that,  ioftcad 
of  1 20c  1.  he  had  hut  60c  1.  for  the  copy.  This  work 
being  fiuifhed  in  1725,  he  was  afterward*  employed 
with  Swift  and  Arbuthnot  in  printing  fome  volumes 
of  MifcclLmics.  About  this  time  he  narrowly  c leaped 
lofing  his  life,  as  he  was  returning  home  in  a friend's 
chariot ; which,  on  palling  a bridge,  happened  to  be 
overturned,  and  thrown  with  the  borfes  into  the  river. 
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The  glaffcs  were  up,  nrul  he  was  not  able  to  break  them  : 

fo  that  he  had  immediately  been  drowned,  if  the  po- 
ftilion  Ind  not  broke  them,  and  dragged  him  out  to 
the  hank.  A fragment  of  the  glaL,  however,  cut  him 
fo  defpcrately,  that  he  ever  after  lull  the  ufc  of  two  of 
l*is  finders.  In  1727  Im  Dunciad  appeared  in  Ireland; 
and  the  year  after  ai  England,  with  notes  by  Swift, 
under  the  name  of  Scnlhrut.  This  edition  was  pre- 
tented  to  the  king  and  queen  by  Sir  Robert  Walpole; 
who,  probably  about  this  time,  offered  to  procure  Pope 
a petition,  which  however  he  icfufcd,  as  he  had  for- 
merly done  a propofal  of  the  fame  kind  made  him  hy 
Lord  Halifax.  He  greatly  t » voted  the  fpirit  of  in- 
dependency ; and  44  Unplac’d,  unpcnlion’d,  no  man's 
heir  or  fluve,”  w’as  frequently  his  boafl.  He  fomc- 
wherc  obferves,  that  the  life  of  an  author  is  a Hate  of 
warfare : he  lias  fliown  himfelf  a complete  general  in 
this  way  of  warring.  He  bore  the  iniults  am!  injuries 
of  hU  enemies  long ; hut  at  length,  in  the  Dunciad, 
made  an  abfolutely  tmiverfol  daughter  of  them : for 
even  Cibher,  who  was  afterward*  advanced  to  bt  the 
hero  of  it,  could  not  foibear  owning,  that  nothing  was 
ever  more  perfect  and  finilhcd  in  its  kind  than  this  pm. 
In  1729,  by  the  advice  of  Lord  Bolingbroke,  he  turn- 
ed his  pen  to  fubjects  of  morality  ; as.d  accordingly 
we  find  him,  with  the  afliflancc  of  that  noble  friend, 
v ho  funufluxl  him  with  the  materials,  at  work  this  year 
upon  the  Effay  on  Man.  The  following  extract  of  a 
letter  to  Swift  difeovers  the  reafon  of  Tiw  Lordfliip’s 
advice  : 14  Bid  him  (fays  Bolingbroke)  talk  to  you  of 
the  work  he  is  about,  I hope  in  good  canicil  ; it  is  a 
fine  one,  and  will  be,  in  his  hands,  a.t  original.  His 
foie  complaint  is,  that  lie  finds  it  too  eafy  in  the  exe- 
cution. This  flatters  his  lazinefs  : it  flatters  my  judge- 
ment ; who  always  thought,  that,  univerfal  as  his  ta- 
lents arc,  this  is  eminently  and  peculiatly  hi*,  above  all 
the  writers  I know,  living  or  dead  ; I do  not  except 
Horace."  Pope  tells  the  dean  in  the  next  letter,  that 
“ die  work  Lord  Bolingbroke  fpcaks  of  with  fuch 
abundant  partiality,  is  a fyilnn  of  ethics,  in  the  Ho- 
ntian  way.”  In  purfurng  the  fame  defign,  he  wrote 
bis  Ethic  Epiftlcs : the  fourth  of  which,  upon  Taftc, 
giving  grc.it  offence,  as  he  was  ftippofed  to  ridicule  the 
duke  of  Cbamlos  under  the  character  of  Timon,  is 
Oiid  to  have  put  him  upon  writing  fatires,  which  he 
continued  till  1739.  He  ventured  to  attack  perfonsof 
the  highcil  rank,  and  fet  no  bounds  to  his  fatincal 
rage.  A genuine  coltc&ion  of  his  letters  was  puhlifh- 
cd  in  1737.  In  1738,  a French  trandation  of  the 
Effay  on  Man,  by  the  Abhc  Refncl,  was  printed  at 
Paris ; and  Mr  Croufaz,  a German  profeffor,  animad- 
verted upon  this  fyflcmof  ethics,  which  he  rcprcfcntcd  as 
nothing  elfe  but  a fyllrm  of  natnrulifm.  Mr  Wat  but  ton, 
afterwards  hilltop  of  Glouccllcr,  wrote  a commentary 
upon  the  Effay  ; in  which  lie  defends  it  agaiufl  Crou- 
fiu,  whofe  objections  he  fuppofes  owing  to  the  fault i- 
nets  of  tltc  Abbe  Rxrfnel’s  trail  flat  ion.  The  poem  was 
rtpoblilhcd  iu  1 740,  with  the  commentary.  Our  au- 
thor now  addtd  a fourth  book  to  the  Dunciad,  which 
Was  firft  printed  feparately  in  1742  : but  the  year  af- 
ter, the  whole  poem  came  out  together,  ns  a fpecimeu 
of  a more  correct  edition  of  his  works.  He  had  made 
knir  prngrefs  in  that  defign,  but  did  not  live  to  com- 
plete it.  He  had  all  his  life  long  been  fubjedt  to  the 
Lead-ach ; and  that  complaint,  which  he  derived  from 


hi*  mother,  was  now  greatly  inereafed  by  * drapfy  In  Pep*, 
his  bread,  under  which  he  expired  the  3Cth  of  \Ly  — v— 
1 744,  in  the  56th  year  of  his  age.  In  hi#  will,  dated 
December  12.  1 743,  Mifs  Blount,  a lady  to  whom  lie 
was  always  devoted,  was  made  his  heir  during  her  life  ; 
and  among  other  legacies,  he  bequeathed  to  Mr  War# 
burton  the  property  of  all  fuch  of  his  works,  already 
printed,  as  he  had  w ritten,  or  fhould  write  commenta- 
ries upon,  and  which  had  not  otherwife  been  difpofed  of 
or  alienated  ; with  this  condition,  that  they  were  pub- 
lished without  future  alterations.  In  difeharge  of  this 
trull,  that  gentleman  gave  a complete  edition  of  all  Mr 
Pope  s works,  1751,  in  9 vols,  8vo.  A work,  cutu  * 
tied,  /in  Effay  on  iht  lEriiimgs  urtd  Cm  uj  ttj  Poft,  by 
Mr  Warton,  2 vols  8vo,  will  be  read  with  plc&furc  by 
thofc  who  defire  to  know  more  of  the  perforr,  charac- 
ter, and  writings  of  this  excellent  poet.  Lord  Orrery’s 
account  of  him  is  very  flattering:  14  If  we  may  judge 
of  him  by  his  works  (fays  this  noble  author)  hit  chief 
aim  was  to  be  efleemed  a iran  of  virtue.  His  letters 
arc  w ritten  iu  that  ftyle  ; his  laft  volumes  arc  all  of  the 
moral  kind  ; he  has  avoided  trifles,  and  confcquently 
has  cfcapcd  a rock  which  has  proved  very  injurious  to 
Swift’s  reputation.  He  has  given  his  imagination  full 
fenpe,  and  yet  has  preferred  a perpetual  guard  upon 
his  conduct.  The  conflitution  of  hit  body  and  mind 
might  really  incline  him  to  the  liabitsof  caution  and  re- 
ferve.  The  treatment  which  he  met  with  afterwards, 
from  an  innumerable  tribe  of  adverfaries,  confirmed  tliis 
habit ; and  made  him  flow  er  than  the  dean  in  pronoun- 
cing  his  judgment  upon  perfuus  and  tilings.  His  piofc- 
writings  arc  little  left  harmonious  than  his  verfe ; and 
his  voice,  in  common  couverfation.  wasfo  naturally  mu- 
Real,  that  1 remember  honeff  Tom  Southern  ufed  to 
call  him  the  tilth  nightingale.  His  manners  were  deli- 
cate, eafy,  and  engaging  ; and  he  treated  his  friends 
with  a pohtenefs  that  charmed,  and  a generofitv  that 
was  much  to  hi»  honour.  Every  gueft  was  made  happy 
within  his  doors ; plcafurc  dwelt  under  his  roof,  and 
elegance  prefided  at  his  table.” 

Yet,  ft  urn  Dr  Johann’s  account  of  his  domeftic  ha- 
bits, w'c  have  reafon  to  doubt  the  latter  pait  of  this 
character.  His  pariimony  (he  infonns  us)  appeared 
in  very  petty  matters,  fuch  as  writing  his  compafitioni 
on  the  backs  of  letters,  or  in  a niggardly  reception  of 
his  friends  and  a feantioefs  of  entertainment — as  the 
fet  ting  a Angle  pint  on  the  table  to  two  friends,  when, 
having  himielf  taken  two  fmall  glaffes,  he  would  retire, 
faying,  i leave  you  to  your  wine.  Pie  form  times, 
however,  the  Do&or  acknowledges,  made  a fplendtd 
dinner  ; but  this  happened  feldom.  He  U'as  very  full 
of  his  fortune,  and  frequently  ridiculed  poverty  ; and 
he  feema  to  have  been  of  au  opinion  not  very  uncom- 
mon in  the  world,  that  to  want  money  is  to  want  every 
thing.  He  was  alnuiil  equally  proud  of  his  connection 
with  the  great,  and  often  botfted  that  lie  obtained  their 
notice  by  no  meannefa  oe  fcrvility.  This  admiration  of 
the  great  incrcafcd  in  the  advance  of  life  ; yet  we  mull 
acknowledge,  that  he  could  derive  but  little  bonout 
from  the  notice  of  Cohham,  Burlington,  or  Boling- 

broke. 

By  natural  deformity,  or  accidental  diflortion,  his 
vital  functions  were  fo  much  disordered,  that  his  life 
w as  a long  difeafe  ; and  from  this  cattfc  arofc  many  of 
his  peculiarities  and  weakneffes.  He  flood  coniUutly 
i * in 
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Pep*-  in  need  nf  female  attendance}  and  to  ivoid  cold,  of 
— ▼ 1 which  he  was  very  fcnfible,  he  wore  a fur  doublet  un- 
der his  fhirt,  See.  The  indulgence  and  accommodation 
which  his  licknchi  required,  had  taught  him  al!  the  un- 
pleafing  anil  unfocial  qualities  of  a valetudinary  man. — 
When  nc  wanted  to  deep,  he  nodded  m company  ; and 
once  flumbered  at  his  own  table  when  the  prince  of 
Wales  was  talking  of  poetry.  He  was  extremely  trou- 
blefonic  to  fuch  cf  his  friends  as  afked  him  out,  which 
many  of  them  frequently  d:d,  and  plagued  the  TervanU 
beyond  defeription.  His  love  of  eating  is  another  fault 
to  which  he  is  faid  to  have  fallen  a facriftce.  In  all 
his  intcrcourfc  with  mankind,  he  had  great  delight  in 
artifice,  and  endeavoured  to  attain  all  his  pnrpofts  by 
indirect  and  unfufpc&cd  methods. 

In  familiar  converfation  it  is  faid  he  never  excelled  j 
and  he  was  fo  fretful  and  fo  t a lily  djfpkafed,  that  he 
would  fometimes  leave  Lord  Oxford’s  filcntly  with  ut 
any  apparent  rcafon,  and  was  to  be  courted  back  by 
more  letter;  and  meflages  than  the  Tenants  were  willing 
to  carry. 

Dr  johnfon  alfo  givrs  a view  of  the  intrllc&ual  cha- 
racter of  Pope,  and  draws  a parallel  between  Dryden 
and  him.  For  particulars,  however,  we  mult  refer  our 
readers  to  Johnfon  t Live * of  the  Poets. 

Pope's  'Dominion,  or  Ecclefuijliiat  States,  a country 
©f  Italy,  bounded  on  the  north  by  the  gulph  of  Venice 
and  the  Venetian  dominions,  on  the  fouth  by  the  Me- 
diterranean, on  the  call  by  the  kingdom  of  Naples  and 
the  Adriatic,  and  on  the  weft  by  Tufeany  and  Mode- 
na. It  is  400  miles  long  on  the  coail  of  the  Adriatic 
from  Naples  to  the  Venetian  territory.  It  is  but  nar- 
row, however,  from  north  to  fouth,  not  being  more 
than  80  miles  broad  from  the  gulph  of  Venice  to  the 
Tulcan  fea. 

The  foil,  in  general,  of  the  pope’s  dominions  is  very 
fertile,  but  ill  cultivated  ; and  there  are  many  fens  and 
marfhy  grounds  which-  arc  very  prejudicial  to  the  air. 
That  the  lands  arc  badly  cultivated  and  inhabited,  the 
air  bad,  and  the  inhabitants  poor,  idle,  lazy,  and 
grofsly  fuperilitious,  is  owing  to  a variety  of  caufes. 
With  refpc&  to  the  accommodations  of  life,  this  country 
isbut  in  a very  indifFerentconditionj  for,  notwitlillanding 
the  fertility  of  its  foil,  its  ad  vantageous  fituation  for  traf- 
fic, the  large  fums  fpent  in  it  by  travellers,  or  remitted 
to  it  from  foreign  countries,  and  its  liaving,  for  its  ruler, 
the  fucceflor  of  St  Peter,  the  prince  of  the  apoltks,  and 
tire  vicar  of  Jefus  Chrill ; yet  it  is  poor  and  thin  of  in- 
habitants, ill  cultivated,  and  without  trade  and  manu- 
factures. This  is  partly  owing  to  the  great  number 
of  holidays,  of  fluidy  beggars  called  ptigrims,  and  of 
hofpitals  and  convents,  with  the  amazing  but  perhaps  ufc- 
kfs  wealth  of  churches  and  convents,  and  lire  inquilitiou: 
bnt  the  chief  caufc  is  the  feverity  of  the  government, 
and  the  grievous  exactions  and  hardfhips  to  which  the 
fubjecls  arc  ctpofed.  The  legates,  though  nooftly  cler- 
gymen, whole  thoughts  fhould  be  chiefly  employed  a - 
bout  laying  up  treafures  in  heaven,  and  who  ought  to 
fet  an  example  to  the  laity  of  difintereftednefs  and  a 
contempt  ut  this  world,  too  often,  it  is  fare,  temple  no 
kind  of  rapacioufncfs : even  the  holy  father  himfclf,  and 
the  cardinals,  frequently  make  the  enriching  of  their  ne* 
phews  -uid  other  relations,  and  the  aggrandizing  their 
families,  too  much  the  bulincL  of  their  lives.  The  exten- 
di vc  claims  and  great  pretentions  of  the  pope  arc  well 


knowm,  and  by  n lorge  part  of  Chriftendom,  ere  no*  !*cp?, 
treated  w ith  contempt  and  mockery.  The  Reforma-  P<qcry.  ^ 
tion  gave  a great  blow  to  his  fpintual  power  ; and  the  ' 

French  revolution  has  leflenrd  it  flill  more.  His  tem- 
poral dominion*,  however,  ft  ill  continue  much  the  fame; 
though  how  long  this  may  bq  the  cafe,  confidcruig  how 
much  he  hath  loft,  and  is  daily  lifting,  of  his  ghuilly  em- 
pire, and  the  veneration  in  w hich  he  was  formerly  held, 
it  is  difficult  to  fay.  See  Pope,  p.  378.  col.  1. — The 
Campania  of  Rome  is  under  the  pope’s  immediate  go- 
vernment ; but  the  other  provinces  arc  governed  by 
legates  and  vicc-LegatCS,  and  there  is  a c«immandcr  in 
chief  of  the  pope’s  forces  in  every  province.  The  pope 
is  chofen  by  the  cardinals  in  the  conclave ; See  this 
particularly  described  under  Pope.  'I' he  pope  holds 
a confrftory  of  cardinals  on  ecclcfiaftical  affairs  r but 
the  cardinals  do  not  meddle  with  his  civil  govern- 
ment. The  pope’s  chief  minillcr  is  the  cardinal- 
patron,  ufually  his  nephew,  who  imafTct  an  immenfc 
eftate,  if  the  reign  be  of  any  long  duration.  The  cardi-  ft 

nal  that  is  chofen  pope  mull  generally  bean  Italian,  and 
at  leaft  55  years  of  age.  The  fpiritual  power  of  the- 
pope  though  far  fhort  of  what  it  was  before  the  Re- 
formation, is  ftill  confidcrable.  It  is  computed  that 
the  monks  and  regular  clergy,  who  arc  abfclutdy  at 
his  devotion,  do  not  amount  to  lefs  than  f,;oo,coo 
of  people,  difpcriVd  through  all  the  Roman  Catholic 
countries,  to  aflert  his  fuprcmacy  over  princes,  and 
promote  the  interdl  of  the  church.  The  revenues  of 
thefe  monks  do  not  fall  fliort  of  L.  20,000,0^0  Ster- 
ling, befides  the  cafual  profits  *arifing  from  offer- 
ings, and  the  people’s  bounty  to  the  church,  who  arc 
taught  that  their  falvation  depends  on  this  kind  of  be- 
nevolence. 

The  pope’s  revenues,  as  a temporal  prince,  may  a- 
mount  to  about  L.  I,0CC,GC0  Sterling  per  annum,  ari- 
fing  chiefly  from  the  monopoly  of  com,  the  duties  on 
wine  and  other  provifions.  Over  and  above  thefe,  vaft 
fums  are  continually  flowing  into  the  papal  treafury  from 
all  the  Roman  Catholic  countries,  for  difpenfations,  in- 
dulgences, canonizations,  annates,  the  pallia,  and  mvc- 
ftiuues  of  archbiihops,  bifllopc,  &c. 

The  pope  has  a confiderable  body  of  regular  forces, 
well  dollied  and  paid  ; but  his  fleet  confilis  only  of  a 
few  galleys  His  life-guards  aic  4c  Switzers,  75  cuiraf- 
fiers,  and  as  many  light  liorfe.  Since  the  beginning  of 
this  war,  we  are  told,  he  has  like  wife  had  a guard  of 
Engltfh  horfe. 

POPERY,  in  ccclefiaftical  hiftory,  comprehends  the 
religious  doctrines  ami  practices  adopted  and  main- 
tained by  the  church  of  Rome.  The  following  luminary , 
extracted  chiefly  from  the  decrees  of  the  council  of 
Trent,  continued  under  Paul  III.  Julius  III.  and  Pius 
IV.  from  the  year  1545  to  1563,  by  fucccffive  feflUons, 
and  the  creed  of  pope  Pius  IV.  fubjuined  to  it,  and 
bearing  date  November  *564,  may  not  be  unacceptable 
to  the  reader.  One  of  the  fundamentaf  tenets,  Atc- 
nuoufly  maintained  by  popifh  writtrs,  is  the  infallibi- 
lity of  the  church  of  Rome  ; though  they  are  not 
agreed  whether  this  privilege  belongs  to  the  pope  or  a 
general  council,  or  to  both  united  ; but  they  pretend 
that  an  infallible  living  judge  is  absolutely  ncccflary  to 
determine  controverfies,  and  to  fecure  peace  in  the 
Chriftian  church.  However,  Proteftants  allege,  that 
the  claim  of  infallibility  in  any  church  is  not  jollified 
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Penevy.  l>v  the  authority  of  Scripture;  much  lefs  docs  it  per* 
*— uin  to  the  church  of  Rome;  and  that  it  is  inconfifteut 
with  the  nature  of  religion,  and  the  pcrfor.al  obliga- 
tions of  its  profeffors ; and  that  it  has  proved  ineffec- 
tual to  the  end  for  which  it  is  fuppofed  to  be  granted, 
Once  popes  and  councils  have  dtfagvccd  in  matters  of 
importance,  and  the)1  have  bren  incapable,  with  the  ad- 
vantage of  this  pretended  infullibity,  of  maintaining 
union  and  peace. 

Another  effential  article  of  the  popifli  creed  is  the 
fupicmacv  of  the  pope,  or  his  foveresgn  power  over  the 
univerfal  chirrcli.  Sec  Pops. 

Farther,  the  doftrine  of  the  fever*  facnimcnts  is  a pe- 
culiar and  diilinguiftringdo&rinc  of  the  church  of  Rome: 
thefe  are  baptilm,  conhrmation,  the  cuchariil,  penance, 
extreme  unction,  order?,  and  matrimony. 

The  council  of  Trent  (feff.  7.  can.  t.)  pronounces 
an  anathema  on  thofe  who  fay,  tliat  the  facraments  are 
more  or  fewer  than  feven,  or  that  any  one  of  the  above 
number  is  uot  truly  and  properly  a faerament.  And 
yet  it  docs  not  appear  that  they  amounted  to  this  num- 
ber before  the  1 2th  centrin',  when  Hugo  de  St  Vic- 
tore  and  Peter  Lombard,  about  the  year  1 144,  taught 
that  there  were  feven  faerament*.  The  council  of 
Florence,  held  in  1438,  was  the  lirft  council  that  de- 
termined this  number.  Thefe  laeraments  confer  grace, 
according  to  the  dtcrce  of  the  council  of  Trent  (fcf. 
7.  can.  8.)  ex  opsre  iperatt,  by  the  mere  adminiftnition 
of  them*:  three  of  them,  vir..  baptifm,  confirmation, 
and  order?,  are  fuid  (can.  9.)  to  imprefs  an  indelible 
character,  fo  that  they  cannot  be  repeated  without  fa- 
crilcgc ; and  the  efficacy  of  every  faerament  depends 
on  the  intention  of  the  prieft  by  whom  it  is  aamini- 
flerrd  (can.  XI.)  Pope  Pius  exprcfely  enjoins,  that 
all  thefe  facraments  Ihould  be  adminiftered  according 
to  the  received  and  approved  rites  of  the  Catholic 
church.  With  regard  to  the  cucharift  in  particular,  we 
may  here  obferve,  that  the  church  of  Rome  holds  the 
doctrine  of  tranfubftantiation  ; the  nccclLty  of  paying 
divine  worfliip  to  Chrill  under  the  form  of  the  confe- 
<r rated  bread,  or  holt  ; the  propitiatory  facrifice  of  the 
inafn,  according  to  their  ideas  of  which  Chrill  is  truly  and 
propci  ly  offered  as  a facrifice  as  often  as  the  prieft  fays 
mafs  ; it  pnftifcs  liltewifc  folitary  mafs,  in  which  the 
prieft  alone,  who  cordcc  rates,  communicates,  and  allows 
communion  only  in  one  kind,  viz.  the  bread,  to  tlie  lai- 
ty.  Seff.  1 4. 

The  doctrine  of  merits  is  another  diftinguUhing  te- 
net of  popery ; with  regard  to  which  the  council  of 
Trent  has  exprcfsly  decreed  (feff.  6.  can.  32.)  that  the 
good  works  of  jollified  perfons  arc  truly  meritorious  ; 
deferring  not  only  an  inertafe  of  grace,  but  eternal 
life,  and  an  inereafe  of  glory  ; and  it  has  anathema- 
tized all  who  deny  this  doctrine.  Of  tbc  fame  kind  is 
the  doctrine  of  fatisfaCtions  ; which  fuppofes  that  pe- 
nitents may  truly  fatisfy,  by  the  afflictions  they  en- 
dure under  the  difpenfations  of  Piovidcnce,  or  by  vo- 
luntary penances  to  which  they  fubmit,  for  the  tempo- 
ral penalties  of  fin,  to  wbkh  they  are  fubjed,  even  af- 
ter the  remiffiou  of  their  eternal  punifhment.  Seff.  6. 
can.  30.  and  feff.  14.  can.  S.  and  9.  In  this  connec- 
tion we  may  mention  the  popilh  di  ft  motion  of  venial 
and  mortal  fins  : the  greateft  eriU  arifing  from  the  for- 
mer are  the  temporary  pains  of  purgatory  ; but  no  man, 
it  ii  faid,  can  obtain  the  pardon  of  the  hitter  without 


confcfling  to  a prieft,  and  performing  the  penances  which  P^t. 
he  impales*  • ■— v**— ■ 

The  council  of  "rent  (feff.  14.  can.  1.)  has  exprefs- 
ly  decreed,  that  every  one  is  accorfed,  wk>  fhall  af- 
firm that  penance  is  not  truly  and  property  a foera- 
ment,  militated  hv  Chrift  in  the  univcrul  church,  for 
reconciling  thofe  Cbriftianv  to  -the  divine  majefty,  who 
have  fallen  into  fin  after  baptifm  : and  this  faerament, 
it  is  declared,  confifta  of  two  part*,  th*  matter  and  the 
form  ; the  matter  is  the  aA  of  the  penitent,  including 
contrition,  confeffion,  and  fatisfa&ion  ; tlie  form  of  it 
i«  the  act  of  abfolution  on  the  part  of  the  prieft.  Ac- 
cordingly it  is  enjoined,  that  it  is  the  duty  of  every 
man,  who  hath  fallen  after  baptifm,  to  confcfs  his  fins 
once  a year,  at  leatl,  to  a prieft  : that  this  coofdEon 
is  to  be  lecret ; for  public  confeffion  ij  neither  com- 
manded nov  expedient  : and  that  it  mull  be  euft  and 
particular,  including  every  kind  and  ail  of  fin,  with 
ail  the  ciicumftanees  attending  it.  When  the  penitent 
has  fo  done,  the  prieft  pronounces  an  absolution  ; which 
is  not  conditional  or  declarative  only,  but  ahfuhttc  and 
judicial.  This  fecrct,  or  auricular  confeffion,  was  firil 
decreed  and  cftablilhed  in  the  fourth  council  of  Late- 
ran,  under  Innocent  III.  in  1215,  (cap.  2 1.)  And 
the  decree  of  this  council  was  afterwards  confirmed 
and  enlarged  in  the  council  of  Florence,  and  in  that 
of  Trent ; which  ordains,  that  eonfeffion  was  inilitured 
by  Chrill,  that  by  the  law  of  God  it  is  neceffary  to  fal- 
vat  ion,  and  that  it  has  been  always  pra&ifed  in  the 
Chrillian  church.  As  for  the  penances  impofed  on 
the  penitent  by  way  of  fatisfa&jon,  they  have  been 
commonly  the  repetition  of  certain  forms  of  devotion, 
as  paler -millers,  or  ave-marias,  tbc  payment  of  ftipu- 
latcd  in  ms,  pilgrimages,  fails,  or  various  fptcies  of 
corporal  difdplinc.  But  the  myft  formidable  penance, 
in  the  eftimation  of  many  who  have  belonged  to  the 
Rornifh  communion,  has  been  the  temporary  pains  of 
purgatory.  But  under  all  tlie  penalties  which  arc 
inflicted  or  threatened  in  the  Roinilh  cliurch,  it  has 
provided  relief  by  its  indulgences,  and  by  its  prayert 
or  maffea  for  the  dead,  performed  profeffetily  for  re- 
lieving and  referring  the  fouls  that  are  detained  in  pur- 
gatory. 

Another  article  that  has  been  long  authoritatively 
enjoined  and  obferved  in  the  church  of  Rome,  is  the 
celibacy  of  her  clergy.  This  was  firfl  enjoined  at 
Rome  by  Gregory  VII.  about  the  year  1074,  and 
eftoblilhcd  in  Lngland  by  Anfclm  archbilhop  of  Can- 
terbury about  the  year  1x73;  though  his  predcceffor 

1 .an  franc  had  impofed  it  upon  the  prebendaries  and 
clergy  that  lived  in  towns.  • And  though  the  council 
of  Trent  was  repeatedly  petitioned  by  fcveral  princes 
and  Hates  to  abolifh  this  reftraint,  the  obligation  of  ce- 
libacy was  rather  eftahlifhed  than  relaxed  by  this  coun- 
cil ; for  they  decreed,  that  marriage  contracted  after 
a vow  of  continence,  is  neither  lawful  nor  valid  ; and 
thus  deprived  tlie  church  of  the  poflibility  of  ever  rc- 
ftoring  marriage  to  the  clergy.  For  if  marriage,  after 
a vow,  be  in  itfclf  unlawful,  the  greateft.  authority  up- 
on earth  cannot  difpcnfe  with  it,  norpcfmit  marriage  to 
the  clegry,  who  have  already  vowed  continence. 

To  the  doftrinei  and  p radices  above  recited  may 
be  farther  added  the  worfliip  of  images,  of  wbi  \’i  Pro- 
teftants  accufc  the  Papifts.  But  to  this  accufation  the 
Papift  replies,  that  he  keeps  images  by  him  to  preferve* 
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ypT^f-  >n  his  mind  the  memory  of  the  perfons  rt^refented  by 
p":  '■  them  ; as  people  are  wont  to  preferve  the  memory  of 

itptj.rtJ  thdr  dcccafctl  friends  by  keeping  their  pictures.  He 
is  taught  (he  lays)  to  ufc  them  fo  as  to  call  his  eyes 
upon  the  pidurei  or  images,  and  thence  to  raife  his 
heart  to  the  things  represented,  and  there  to  employ  it 
in  meditation,  love,  and  thankfgiring,  dclirc  of  imita- 
lion,  &c.  as  the  object  requires. 

Thefe  pidum  or  images  have  this  advantage,  that 
they  inftfrm  the  mind  by  one  glance  of  what  in  tending 
might  require  a whole  chapter.  There  being  no  other 
difference  between  them,  than  that  reading  reprefent* 
Icifurcly  and  by  degrees  ; and  a pidure,  all  at  once. 
Hence  he  finds  a convenience  in  laying  his  prayers  with 
fome  devout  pictures  before  him,  he  being  no  (ooncr 
diffracted,  but  the  fight  of  thtfc  reeals  bin  wandering 
thoughts  to  the  right  object ; aud  a*  certainly  brings 
fomt thing  good  into  his  mind,  as  an  immodeff  picture 
diiturSs  his  heart  with  filthy  thoughts.  And  bieaufe 
be  is  ftnfijble  that  thefe  holy  pictures  and  images  repre- 
ftnt  and  bring  to  his  mind  inch  objects  as  in  his  heart 
he  hives,  honours,  and  venerates  ; he  cannot  but  upon 
that  account  love,  honour,  and  refpcct,  the  image*  them- 
fclves. 

The  council  of  Trent  likewife  decreed,  that  all  hi- 
fhops  and  pallors  who  have  the  cure  of  fouU,  do  dili- 
gently inftruft  their  docks,  that  it  it  good  ami  profitable 
to  dejtre  the  inttreeffion  of  faints  reign  ing  rvith  CbrijI  in 
beam r.  And  this  decree  the  Papilla  endeavour  to  de- 
Hij.  fend  by  the  following  obfervations.  They  confefs  that 
wt  have  hut  one  Mediator  of  redemption  ; but  affirm 
that  it  is  acceptable  to  God  tliat  we  thould  have  many 
mediators  of  interceffion.  Mofcs  (fay  they)  was  fuch 
a mediator  for  the  IfracEtcs  ; Job  for  his  three  friends  ; 
Stephen  for  hi*  pcrfccutors.  The  Romans  were  thus 
defin'd  by  St  Paul  to  be  his  mediators  ; fo  were  the  Co- 
rinthians, fo  the  Ephefians,  Ep.  ad  Rom.  C'or.  Eph.  fo 
aim  off  every  fick  man  defires  the  congregation  tobe  his 
mediators,  by  remembering  him  in  their  prayers.  And 
fo  the  Papift  defires  the  bleffcd  in  heaven*  to  he  his  me- 
diators ; that  is,  that  they  would  pray  to  God  for  him. 
But  between  thefe  living  and  dead  mediators  there  is 
no  fimilarity  : the  living  mediator  is  prrfcn t,  and  cer- 
tainly hears  the  requeft  of  thofc  who  defire  him  to  in- 
tercede for  them  ; the  dead  mediator  is  as  certainly  ab- 
frnt,  and  cannot  poffibly  hear  the  requeffs  of  all  thofc 
who  at  the  fame  inilant  may  be  beggin^him  to  intercede 
for  them,  unlefs  He  be  poffcffcd  of  the  divine  attribute 
of  omniprcfcnce  ; and  he  who  gives  that  attribute  to  any 
creature  is  unquestionably  guilty  of  idolatry.  And  as 
this  decree  is  contrary  to  one  of  the  firft  principles  of 
natural  religion,  fo  docs  it  receive  no  countenance  from 
Scripture,  or  any  Chriffian  writer  of  the  three  firlk  cen- 
turies. Other  practices  peculiar  to  the  Papilb  are  the 
religious  honour  and  refpeft  that  they  pay  to  facred 
relicks;  by  which  they  undcrikarul  not  only  the  bodies 
and  parts  of  the  bodies  of  die  faints,  but  any  of  thofc 
things  that  appertained  to  them,  anti  which  they 
touched  ; and  the  celebration  of  divine  ftrvicc  in  an 
unknown  tongue  : to  which  purpofe  the  counail  of 
Trent  hath  denounced  an  anathema  on  any  one  who 
fhall  lay  that  mats  ought  to  be  celebrated  oaly  in  the 
vulgar  tongue ; fefC  25.  and  felt  2*2.  can.  9.  Though 
the  council  of  Lateran  under  Innocent  III.  in  1215 
(can-  9.)  had  cvprdsly  decreed,  that  bccaufc  iu  many 


parts  within  the  fame  city  and  diocefe  there  are  many  Popayr 
people  of  different  manners  and  rites  mixed  together,  *>lt*J'l*Tn*, 
but  of  one  faith,  the  biffiops  of  fuch  cities  or  dioccfes  ¥ "" 
fliould  provide  fit  men  for  celebrating  divine  offices,  ac- 
cording to  the  diverfity  of  tongues  and  rites,  aud  for  ad- 
miuiilering  die  facramcuts. 

We  (hall  only  add,  that  the  church  of  Rome  main- 
tains, tliat  unwritten  traditions  ought  to  die  added 
to  the  hilly  Scriptures,  in  order  to  fupply  their  defect, 
nnd  to  be  regarded  as  of  equal  authority;  that  the  books 
of  the  Apocrypha  are  canonical  feripture  * that  the  vul- 
gatc  edition  of  the  Bible  is  to  be  deemed  authentic  5 
and  that  the  Scriptures  are  to  be  received  and  interpret- 
ed according  to  that  fenfe  which  the  holy  mother 
church,  to  whom  it  belongs  to  judge  of  the  true  fenfe, 
hath  lull),  and  doth  hold,  and  according  to  the  unani- 
mous confent  of  die  fathers. 

Such  arc  the  principal  and  diffingti  lifting  do&rincs 
of  Popery,  morl  of  which  have  received  the  fainftion- 
of  the  council  of  Trent,  and' that  of  the  creed  of  pope 
Pius  IV.  which  io  received,  profeffed,  and  fworn  to  by 
every  one  who  enters  into  holy  orders  in  the  church 
of  Rome  ; and  at  the  dufc  of  this  creed,  we  are  told 
di.it  the  faith  contained  In  it  is  fo  abfoluttly  and  in* 
dif[K*ufably  ncccflary,  that  no  man  can.bc  faved  with- 
out it. 

Many  of  the  dodrinc*  of  Popery  were  relaxed,  and 
very  favourably  interpreted  by  M.  de  Mcaux,  bifhop 
of  Coudgm,  in  his  Expofition  of  the  Doctrine  of  the 
Cutholic  Church,  firff  printed  in  the  year  1671  ; but 
this  edition,  which  was  charged  with  perverting,  in 
endeavouring  to  palliate,  the  doctrine  of  the  church, 
was  ccnfured  by  the  doctors  of  the  Sorbonnc,  and  ac- 
tually fupprefled  ; nor  docs  it  appear  that  they  ever 
tc  (tided  their  approbation  in  the  ufual  form  of  fuhfc- 
qpent  and  altered  editions.  It  has,  however,  been  late- 
ly publilhed  in  this  country,  by  a clergyman  of  the  Ro- 
miih  church,  whofe  integrity,  piety,  and  benevolence, 
would  do  Honour  to  any  communion. 

POP  HAM  (Sir  John),  lord  chief  juffice  of  the 
common  pleas  in  the  reign  of  Queen  Elizabeth,  was 
the  elded  fon  of  Edward  Pophatn,Efq}  ot  Huntworth 
in  Somerfetffiirc,  and  born  iu  the  year  1531.  He  was 
fome  time  a ffudent  of  Baliol  college  la  Oxford  ; 44  be- 
ing then  (fays  Ant.  Wood)  given  at  leifure  hours 
to  many  fports  and  cxercifes.”  After  quitting  the 
univerfity,  he  fixed  ui  the  Middle  Temple ; where,  du- 
ring his  novitiate,  lie  is  hurl  to  have  indulged  in  that 
kind  of  difiijiation  to  which  youth  sod  a vigorous  con- 
ft  it  ul  ion  more  naturally  incline  than  to  the  fludy  of 
voluminous  reports  : but,  fat  i a Led  at  length  with  what 
arc  called  the  pitafuret  of  tl>e  town,  he  applied  fedu- 
loufly  to  tlic  tiudy  of  Ins  profeffion,  was  called  to  the 
bar,  and  in  lj 68  became  fumnier  or  autumn  reader, 
lie  was  foon  alter  made  ferjeant  at  law,  and  folicitor- 
geucral  in  1579.  In  1581,  he  was  appointed  attor- 
ney -general,  and  treafiirer  of  the  Middle  Temple.  In 
159*,  he  was  made  lord  chief  juffice  of  the  king’s 
bench,  and  the  tame  year  received  the  honour  of 
knighthood.  In  the  year  1 601,  his  lordlliip  was  one 
of  the  council  detained  by  the  unfortunate  earl  of  Ef- 
fex,  when  he  formed  tlic  ridiculous  project  of  defend- 
ing hitnfelf  in  Ills  houfe  : and,  on  the  carl’s  trial,  he 
gave  evidence  agaiull  him  relative  to  their  detection, 
lie  died  in  the  y ear  1607,  aged  76 ; and  was  buried 
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Toplar  }n  the  fouth  aide  of  the  church  at  Wellington  in  So* 
Tallin*  merfetfliire,  where  he  generally  refided  as  « fien  as  it 
^ ' * was  in  his  power  to  retire.  He  was  thought  fomc- 

what  fevere  in  the  execution  of  the  law  again II  capital 
offenders  : but  his  feverity  had  the  happy  cfleft  of  re- 
ducing the  number  of  highway  robbers.  He  wrote, 
I.  Reports  and  cafes  adjudged  in  the  time  of  Queen 
Elizabeth.  2.  Rcfolutions  and  judgments  upon  cafes 
and  matters  agitated  in  all  the  courts  at  WdUniafter 
in  the  latter  end  of  Queen  Elizabeth's  reign. 
POPLAR,  in  botany.  See  Popvlus. 

POPLITiEUS,  in  anatomy,  a fmall  mufcle  obliquely 
pyramidal,  fituated  under  the  ham.  See  Anatomy, 
Table  of  the  Mufcle t. 

POPPY,  in  botany.  See  Opium  and  Parana. 

POPULAR,  fomething  that  relates  to  the  common 
people. 

POPULATION,  means  the  (late  of  a country  with 
refped  to  the  number  of  people.  Sec  Bilk  of  Mot  tali  t r 
and  Politic  ei- Arithmetic. 

The  quellion  concerning'  the  number  of  men  exifttng 
upon  earth,  has  been  vartoufly  determined  by  different 
writers.  Riccioli  flatcs  the  population  of  the  globe  at 
fooo  millions,  Voffius  at  500  ; the  JoumalilU  of  Tre- 
voux  at  720  ;*  and  the  editor  (Xavier  de  Feller)  of  the 
fmall  Geographical  Dictionary  of  Vofgicn,  reprinted 
at  Paris  in  1778,  at  370  millions.  This  laft  cllimate 
is  perhaps  too  low,  although  the  writer  profeffes  to 
have  taken  conliderablc  pains  to  alccrtain  the  point 
with  as  much  accuracy  as  the  nature  of  the  fubjed  will 
admit.  It  may,  perhaps,  not  be  deemed  unworthy  the 
attention  of  the  curious  fpcculatrft  to  obferve,  that  af- 
fuming  the  more  probable  flatement  of  the  learned  Je- 
fuits  of  Trevoux,  and  that  the  world  has  exilled  about 
6006  years  in  its  prefent  flate  of  population,  then  the 
whole  number  of  perfons  who  have  ever  cxiflcd  upon 
earth  fince  the  days  of  Adam  amounts  only  to  about 
one  hundred  and  thirty  thoufand  millions ; bccaufe 
720,000,000X182  (the  number  of  generations  in  6006 
years)  = 131,040,000,000.  See  on  this  fubjed  the  au- 
thors above  mentioned,  as  likewife  Beaufobre's  Etude  de 
la  PoUtiqne. 

With  regard  to  the  population  of  England,  the  rea- 
der may  confult,  together  with  our  article  Political- 
Arithmetic  t An  Inquiry  into  the  prefent  State  of  Popu- 
lation, &c.  by  W.  Wales,  F.  R.  S.  and  Mr  Hewlett's 
Examination  of  Dr  Price’s  Effaf,  on  the  fame  fub- 

TOPULU8,  the  Pop  lax  : A genus  of  the  odandria 
order,  belonging  to  the  dicccia  clafs  of  plants ; and  in  the 
natural  method  ranking  under  the  50th  order.  Amen - 
facet.  The  calyx  of  the  amentum  is  a lacerated,  ob- 
long, and  fquamous  leaf ; the  corolla  is  turbinated,  ob- 
lique, and  entire.  The  female  has  the  calyx  of  the  a- 
mentum  and  corolla  the  fame  as  in  the  male  ; the  ftigma 
is  quadrifid  ; the  capfule  bilocular,  with  many  pappous 
feeds. 

The  poplar,  one  of  the  moft  beautiful  of  the  aquatic 
trees,  has  frequently  been  introduced  into  the  poetical 
deferiptions  of  the  ancients  ; as  by  Virgil,  Eel.  vii.  66. 
ix.  41.  Georg,  ii.  66.  iv.  511.  jEn.  viii.  31.  276.  by 
Ovid,  A mem.  Parid.  27.  by  Horace,  Carm . ii.  3.  and 
by  Catulus,  KapL  Pi/,  el  Tier.  290,  dec.  &c. 

Specie j . 1 . The  alba,  or  abcle-trec,  grows  natural- 
ly in  the  temperate  parts  of  Europe.  Its  leaves  are 
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large,  and  divided  into  three,  four,  or  five  lobes,  indent- 
ed on  their  edges,  of  a veiy  dark  colour  on  their  up. ' 
per  fide,  but  very  white  and  downy  on  the  under  fide ; 
(landing  upon  footftalks  an  inch  long.  The  young 
branches  have  a purple  bark,  and  are  covered  with 
a white  down  5 but  the  bark  of  the  ftem  and  older 
branches  is  grey.  In  the  beginning  of  April,  the 
male  flowers  or  citkins  appear,  which  arc  cylindrical, 
and  about  three  inches  long.  About  a week  after 
cotne  out  the  female  flowers  or  catkins,  which  have 
no  llamina  like  thofc  of  the  male.  Soon  after  thefe 
come  out,  the  catkins  fall  off;  and  in  five  or  fix 
weeks  after  the  female  flowers  will  have  ripe  feeds  in- 
clofcd  in  a hairy  covering.  The  catkins  will  then  drop, 
and  the  feeds  be  wafted  by  the  winds  to  a great  di- 
ftanec.  2.  The  major,  or  white  poplar,  has  its  leaves 
rounder  than  the  fit  It,  and  not  much  above  hjflf  their 
fixe:  they  arc  indented  on  their  edges,  and  arc  downy 
on  their  under  fide,  but  not  fo  white  as  thofc  of  the 
former,  nor  are  their  upper  furfaces  of  fuch  a deep 
green  colour.  3.  The  nigra,  or  black  poplar,  has  oval 
hcart-fhaped  leaves,  flighdy  crcnatcd  on  their  edges ; 
they  arc  fmooth  on  both  fides,  and  of  a light  green  co- 
lour.  4.  The  tremula,  or  afpen-tree,  has  roundifh,  an- 
gularly indented  leaves : they  are  fmooth  on  both  lidos, 
and  Hand  on  long  footftalks,  and  fo  arc  lhaken  by  the  lcatl 
wind  ; from  whence  it  has  the  title  of  the  trembling  pop. 
lart  or  afpen-tree.  5.  The  balfainifcra,  or  Catolina  pop- 
lar, is  a native  of  Carolina,  where  it  becomes  a large 
tree.  The  flioots  of  this  fort  grow  very  ftrong  in  Bri- 
tain, and  are  generally  angular  ; with  a light  green  bark 
like  the  willow.  The  leaves  on  young  trees,  and  alfo 
thofc  on  the  lower  Ihoots,  arc  very  large,  almoil  hcart- 
fhaped,  and  crenatcd  ; but  thofe  upon  the  older  trees  arc 
fmallcr  : as  the  trees  advance,  their  bark  becomes  light- 
cr,  apptoaching  to  a greyilli  colour.  6.  The  tacama- 
haca,  grows  naturally  in  Canada  and  other  parts  of 
North  America.  This  is  a tree  of  a middling  growth, 
fending  out  on  every  fide  many  fhort  thick  Ihoots, 
which  arc  covered  with  a light  brown  bark,  gamifhed 
with  leaves  differing  from  one  another  in  ihape  and  fize  | 
moll  of  them  are  almofl  heart-fhaped  ; but  fume  are  oval, 
and  others  nearly  fpear-fhaped  ; they  arc  whitiihon  their 
under  fide,  but  green  on  their  upper. 

Culture . Thefe  trees  may  be  propagated  either  by 
layers  or  cuttings,  as  alfo  from  fuckers  which  the  white 
poplars  fend  up  from  their  roots  in  great  plenty.  The 
befl  time  for  trsnfplanting  thefe  fuckers  is  in  Odobcr, 
when  their  leaves  begin  to  decay.  Thefe  may  be  pla- 
ced in  a uurfery  for  two  or  three  years,  to  get  flrength 
before  they  arc  planted  out  where  they  arc  defig ned  to  re- 
main ; but  if  they  are  propagated  from  cuttings,  it  is 
better  to  defer  the  doing  of  that  until  February,  at 
which  time  truncheons  of  two  or  three  feet  long  fhould 
be  thrufl  about  a foot  and  a half  into  the  ground.— 
Thefe  will  readily  take  root  ; and  if  the  foil  in  which 
they  are  planted  be  moiil,  they  will  arrive  at  a confide - 
rable  bulk  in  a few  years.  The  black  poplar  is  lefs  apt 
to  take  root  from  large  truncheons ; therefore  it  is  a 
better  method  to  plant  cuttings  of  it  about  a foot  and 
a half  in  length,  thrufting  them  a foot  deep  in  the 
ground.  This  fort  will  grow  almoil  on  any  foil,  but 
will  thrive  bell  in  moiil  places.  The  Carolina  poplar 
may  alfo  be  propagated  by  cuttings  or  layers ; but  the 
lait  is  the  method  generally  prac  tiled,  aud  the  plants 
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(tyubt.  railed  by  it  are  lefs  mot (l  than  others.  The  (hoots  of  on  the  fuhje&,  gives  an  account  of  the  life*  of  the  fe-  Poptdas 
this  tree,  while  young,  are  frequently  killed  down  to  a veral  kind*  of  poplar,  the  fubfiance  of  which  i»  as  fbl-  por.^Uin 

coniidetublc  length  by  the  froll  in  winter ; but  as  the  lows : tic  finds  that  the  wood  of  the  black  poplar  i*  0tV* 

trees  grow  older,  their  (hoot*  are  not  fo  vigorous,  and  good  and  ufeftd  for  many  pu*pofes  ; that  the  Lorn- 

become  more  ligneous,  fo  are  r*ut  liable  to  the  fame  dif-  bardy  poplar,  popuius  fajtigata,  is  of  very  little  value  ; 

slier.  But  the  trees  fhould  be  planted  in  a flickered  fi-  that  the  Virginia  poplar,  popuius  Virginian /,  affords  a 
tuation  : for  as  their  leaves  are  very  large,  the  wind  has  wood  of  excellent  quality,  that  may  Ik  applied  t j many 
great  power  over  them  ; and  the  branches  being  tender,  ufes.  The  Carolina  poplar,  popuius  Cunsl'menfts— ket*- 
‘ they  arc  frequently  broken  or  fplit  by  the  winds  in  fum-  ropkiUa,  (Lin  If*)  is  a very  quick  grower;  beautiful 
nurr,  when  they  are  much  expofed.  The  tacamahaca  when  found,  but  liable  to  be  hurt  by  cold.  Its  wood 
fends  up  a great  number  of  fuckers  from  its  roots,  by  appeared  to  M.  de  Boudaroy  to  be  of  little  value  ; but 
which  it  multiplies  in  plenty;  and  every  cutting  which  is  M.  Malcflicrbrn,  who  cut  down  a large  tree  of  thi:*  fort. 


planted  will  take  root. 


was  allured  by  his  carpenter  that  the  wood  wan  very 


lifts.  The  wood  of  thefe  trees,  efpecially  of  the  good. — That  tbc  tat-^mahaca,  popuius  taeasntbac-i  bulks. 
abelc,  is  good  for  laying  floors,  where  it  will  laft  for  mi  fern , is  a dwarfifh  plant  (a),  of  little  value. — That 
many  years  ; and  on  account  of  its  extreme  whitenefs  the  hard,  pop  a/us  CanxJenjh,  rs  a large  tree,  the  wood 
ts  by  many  preferred  to  oak;  yet,  on  account  of  its  light,  not  cafy  to  be  fplit,  and  fit  fur  feveral  ufes.— That 
foft  contexture,  being  very  fubjcCt  to  take  the  impref-  the  white  poplar,  popuius  alba,  is  a large  growing  tree, 
lion  of  nails,  See.  it  i*  lefs  proper  on  this  account  than  affording  a wood  ot  excellent  quality,  and  is  among  the 
the  harder  woods.  The  abele  likewife  deferves  parti-  moll  valuable  of  this  fpecicj. — That  the  trembling  pop. 
cular  notice,  on  account  of  the  virtue  of  its  bark  ia  cu-  lar,  popuius  t remain,  (Linn.)  is  neither  fo  large  a tree 
ring  intermitting  fevers.  The  Reverend  Mr  Stone,  in  ' nor  affords  fuch  wood  as  the  former.  Thefe  are  in  few 
Pml.Tranf.vol.  LI  II.  p.  195.  t elk  us,  that  he  gathers  the  words  tire  principal  rcfult  of  the  experiments  of  iki* 
bark  in  fummerwhen  it  is  full  of  fap,  and  having  dried  it  gentleman  on  this  dafs  of  plants.  A few  other  forts 
by  a gentle  heat,  gives  a dram  powdered  every  four  hours  arc  mentioned,  but  nothing  decifivc  with  regard  to  them 
betwixt  the  fits.  In  a few  ohftuatc  cafes,  he  mixed  one-  is  determined. 


fifth  part  of  Peruvian  bark  with  it.  It  is  remarkable  how 
nature  has  adapted  remedies  to  difeafes.  Intermitting  fc- 


From  fome  experiments  made  by  M.  Damboumcy, 
it  appears  that  the  poplar  may  be  ufcfully  employed  in 
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vers  arc  moll  prevalent  in  wet  countries ; and  this  tree  dyeing.  The  Italian  poplar  gives  a dye  of  as  fine  a 
grows  naturally  in  fuch  fituations.  The  bark  of  it  is  an  lultre/and  equally  durable,  as  that  of  the  tindl  yellow 
©bjeft  well  worthy  the  attention  of  phyficians ; and  if  its  wood,  and  its  colour  is  more  cafily  extracted.  It  is 
fucccfs  upon  a more  enlarged  fealc  of  practice  prove  likcvrife  very  apt  to  unite  with  other  colours  in  compo- 
equal  to  Mr  Stone’s  experiments,  the  world  will  be  much  fition.  Befide  the  p.pulut  /aflhata,  M.  Dambourncy 
indebted  to  him  for  communicating  them.  This  bark  tried  alfo  the  black  poplar,  the  Virginian  ditto,  the  bal- 
vOl  alfo  tan  leather.  fam  ditto  or  list rj,  the  white  ditto,  and  the  trembling 

The  inner  bark  of  the  black  poplar  is  11  fed  by  the  in-  poplar  ; and  found  that  all  thefe  dyed  wool  of  a nut-co- 
habitants of  Kamchatka  as  a material  for  bread  ; and  lour,  fawn-colour  {vigqgnt),  Nankin,  mufk,  and  other 
paper  has  fometimes  been  made  of  the  cottony  down  of  grave  /hades,  according  to  the  quantity  of  wood  cmploy- 
thc  feeds.  The  roots  have  been  obfcrvrd  to  diffolvc  into  cd,  and  the  length  of  time  it  was  boiled* 
a kind  of  gelatinous  fubllancc,  and  to  be  coated  over  POQUELIN  or  PocigUELix  (John  Baptill.)  See 
with  a tubular  crnftaceoua  fpar,  called  by  naturaliftscyfr-  Mourn. 

1 See  CJbt-oeolla*,  formerly  imagined  to  have  fomc  virtue  in  prod u-  PORANA,  iiwbotany ; a genus  of  the  monogynia 

^ ring  the  callus  of  a fractured  bone.  The  buds  of  order,  belonging  to  the  pentandria  clals  of  plants.  The 
the  fixth  (pecies  nrc  covered  with  a glutinous  refin,  corolla  is  campanulatcd ; the  calyx  is  quinquefid,  and 
■which  fmcDs  very  ftrong,  and  is  the  gum  tacamahaca  larger  tlian  the  fruit ; the  llyle  femibifid,  long,  and 
of  the  {hops.  The  bell,  called,  from  its  being  collect-  permanent ; the  ftiginata  globular;  the  perianth! urn  bi- 
rd in  a kind  of  gourd-lhelLs,  tatamobaca  in  JhtUt , is  valved.  ^ r 

fomewhat  unftuous  and  foft*,  of  a pale  ycllowifh  or  PORCELAIN,  a fine  kind  of  earthen  ware,  chief-  w.jla! 11 
green  ifti  colour,  an  aromatic  talle,  arid  a flagrant  de-  ly  manufactured  in  China,  and  thence  called  China.  cc'auu^"' 
lightful  find],  approaching  to  that  of  lavender  or  am-  ware.  All  earthen  wares  which  are  wliite  and  fcini- 
bergrife.  This  fort  is  very  rare;  that  commonly  found'  tranfparcnt  arc  generally  called  force  aim  : but  a- 
in  the  (hops  is  in  fcmitranfparent  globes  or  grains,  of  a nwngft  thefe,  fo  great  differences  may  Ik  obierved, 
whitiih,  ycllowifh,  brownilh,  or  greenifh  colour,  of  a tliat,  notwithilanding  the  (imilarity  of  their  external 
lefs  grateful  fmcll  tlian  tlic  foregoing.  This  refin  is  fa  id  appearance,  tliey  cannot  be  coofidercd  as  matters  of 
to  be  employed  externally  by  the  Indians  for  difenfling  the  fame  kind.  Thefe  differences  are  fo  evident,  that 
and  maturating  tumours,  and  abating  pains  in  the  limbs,  even  perfuns  who  arc  not  connoiflrnrs  in  this  way  pre- 
It  is  an  ingredient  in  fomc  anodyne,  by  ft  eric,  cephalic,  fer  mueh  the  porcelain  of  fame  countries  to  that  of 
and  ftomachic  plallcrs  ; but  the  fragrance  of  the  finer  others.  % 

fort  fufficicntly  points  out  its  utility  in  other  re-  The  word  porcelain  is  of  European  derivation  ; none  Origin  of 

fpecls.  of  the  fy  liable*  which  coinpofe  it  can  even  be  pronoun-  the  name. 

KI.  Fougcroux  de  Bondaroy,  from  a fet  of  experiments  ced  or  written  by  the  Chinefe,  whole  language  corn- 
Voir.  XV.  Part  I.  3 C prebends 


(a)  We  have  feen  it  above  30  feet  high. 
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Bntfo^aio.  prebends  no  fuch  found*. 

^ '•*  indebted  to  the  Portugucfe  for  it  ; the  word  porcellana , 

however,  m their  language,  ftgnifics  properly  a cup  or 
difh;  and  they  themfclvu*  diftinguflh  all  works  of  porce- 
lain by  the  general  name  of  loca.  Porcelain  is  called  in 
j China  ItS-hi. 

Aft  . f roa-  The  ait  of  making  porcelain  is  one  of  thofe  in  which 
kir>g  it  in  Europe  has  been  excelled  by  oriental  cations.  The 
fftimfio' porcelain  that  was  feen  in  Europe  was  brought 
tie  Baft  from  Japan  and  China.  The  whitenefs,  tninfparency, 
Jan  in  Eu.  finenrfs,  neatnefs,  elegance,  and  even  the  magnificence 
tope*  of  this  pottery,  which  foon  became  the  ornament  of 
fumptuous  tables,  did  not  fail  to  excite  the  admiration 
and  indnftry  of  Europeans  ; and  their  attempts  have  fuc- 
cccdcd  fo  well,  that  in  different  parts  of  Europe  earth- 
en wares  have  been  made  fo  like  the  oriental,  that  they 
have  acquired  the  name  of  fxtrulatn.  The  firft  European 
porcelains  were  made  in  Saxony  and  in  France  ; and  af- 
terwards in  England,  Germany,  and  Italy : but  as  all 
thefe  were  different  from  the  Japanefe,  fo  each  of  them 
had  its  peculiar  charaflcr. 

The  fineft  and  belt  porcelain  of  China  is  made  In  a 
village  called  Kmg-te-ichtag,  in  the  province  of  Kiang-fi. 
This  celebrated  village  is  a league  and*  a half  in  length," 
and  we  are  alfured  that  it  contains  a million  of  inhabi- 
tants. The-  workmen  of  King-te-tching,  invited  by 
the  attracting  allurements  of  the  European  trade,  have 
cftabliihcd  manufactories  alfo  in  the  provinces  of  Fo- 
ki.cn  and  Canton  ; but  this  porcelain  is  not  efteemed.— - 
The  emperor  Kang-hi  was  ddirous  of  having  fume  made 
under  Ins  own  inlpcCtion  at  Pc -king.  For  this  pur- 
pofc  he  collected  workmen,  together  with  tools,  and  at] 
materials  ncceflary  ; furnaces  were  alfo  created,  but  tlic 
attempt  mifearried.  The  village  of  King-tc-ti/Hng  A 31 
continues  the  molt  celebrated  place  in  the  empire  for 
kKautiful  porcelain,  which  is  transported  to  all  parts  of 
the  world,  and  even  to  Japan.  . 

We  are  unable  to  dil'eover  who  firft  found  out*  the 
•rt  of  making  porcelain,  nor  is  it  known  whether  the 
Chinefe  were  indebted  to  chance  for  it,  or  to  the  re- 
peated efforts  of  inventive  genius  ; we  cannot  even  de- 
termine its  antiquity  with  prCcilton  ; we  know  only 
from  the  annals  of  Feou-leang,  a city  in  the  diilriA  to 
which  King-te-tching  belongs,  that,  fincc  the  year  443 
of  our  era,  the  workmen  of  this  village  have  always  fur- 
ailhcd  the  emperors  with  porcelain  ; and  that  otic  or 
two  mandarins  were  fent  from  court  to  infpc&  their  la- 
bours. It  is,  however,  fuppofed  that  the  invention  of 
6 porcelain  is  ranch  older  than  that  epochs. 

F.  i’Eotre-  We  are  indebted  to  Father  d’Entrecolles,  a Romifh 
colic*  firfi  miffionary,  for  a very  accurate  account  of  the  manner  in 
emu^of  which  porcelain  is  made  in  China  ; and  as  he  lived  in 
King-te-tching,  his  information  muft  have  been  the  very 
bell  paffibic.  We  fliall  therefore  give  his  account  of 
the  Chinefe  manner  of  making  it,  as  abridged  by  Gro- 
fier  in  his  General  Defeription  0/  China . The  principal 
ingredients  of  the  fine  porcelain  are  pt-iun-ife  and  iao-/-nt 
two  kinds  of  earth  from  the  mixture  of  which  the  parte 
is  produced.  The  kao-lin  is  intermixed  with  fmatl  lhiniug 
particles  ; the  other  is  purely  white,  and  very  fine  to  the 
touch.  Thefe  rtrft  materials  are  carried  to  the  manu- 
factories in  the  fiiapc  of  bricks.  The  pe-tun-tfe,  which 
is  fo  fine,  is  nothing  elfe  but  fragments  of  rock  taken 
from  certain  quarries,  and  reduced  to  powder.  Every 
kind  of  Hone  is  not  fit  for  this  purgofe.  The  colour 
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It  is  probable  that  we  arc  of  that  which  is  good,  fay  the  Chinefe,  ought  to  incline  PorceMs. 

a little  towards  green.  A large  iron  club  Is  ufed  for  — 
breaking  thefe  pieces  of  rock  ; they  arc  afterwards  put 
into  mortars  ; and,  by  means  of  levers  I leaded  with  (lone 
bound  round  with  iron,  they  arc  reduced  to  a very  fine 
powder.  Thcle  kvers  are  put  in  a&ion  either  by  the 
labour  of  men,  or  by  water,  in  the  fame  mtnner  as  the 
hammers  of  our  paper-mills.  The  duft  afterwards  col- 
lected is  thrown  into  a large  veffel  full  of  water,  which 
is  ftrongly  llirrcd  with  air  iron  i hovel.  When  it  has 
been  left  to  fettle  for  fonte  time,  a kind  of  cream  rife* 
on  the  top,  about  four  inches  in  thickuefs,  which  is 
fkimmed  off,  and  poured  into  another  veffel  filled  with, 
water : the  water  in  the  firft  veffel  is  llirrcd  fcvcral 
times;  and  the  cream  which  arifes  is  ftill  collc&ed,  until 
nothing  remains  but  the  coarfe  dregs,  which,  by  their 
own  weight,  precipitate  to  the  bottom  ; thde  dregs  are 
carefully  collected,  and  pounded  anew. 

With  regard  to  what  is  taken  from  the  firft  veffel,  it 
is  fuffered  to  remain  in  the  fecund  until  it  is  formed  into 
a kind  of  cruft  at  the  bottom.  When  the  water  above 
it  feems  quite  clear,  it  is  poured  off  by  gently  inclining 
the  veffel,  that  the  fediment  may  not  be  difturbed ; and 
the  paile  is  throws  into  large  moulds  proper  for  drying 
it.  Before  it  is  entirely  hard,  it  is  divided  into  firud) 
fquarc  cakes,  wliich  are  fold  by  the  hundred.  The  co- 
lour of  this  pafte,  and  its  form,  have  occafioned  it  to  re- 
ceive the  name  of  f*  tun-tfr. 

The  kao  lin,  wliich  is  ufed  in  the  compofition  of  por- 
celain, requires  Id*  labour  than  the  pe-tun-tfe.  Nature* 
has  a greater  fharc  in  the  preparation  of  it.  There  are 
large  mines  of  it  in  the  bosoms  of  certain  mountains,  the 
exterior  ftrata  of  which  confift  of  a kind  of  red  earth, 

Thefe  mines  are  very  deep,  and  the  kao-lin  is  found  in 
fmall  lumps,  that  ure  formed  into  bricks  after  having 
gone  through  the  fame  proccfs  as  the  pc-ttm-tfe.  Fa- 
ther d’Entrecolles  thinks,  that  the  earth  called  terrt  de 
Maht , or  St  Paul’*  earth,  has  much  aiBnity  to  the  kao- 
lin, although  thofe  l’mall  (hining  particles  are  not  obfer- 
ved  in  it  wliich  are  iutcrfperfed  in  the  latter. 

It  is  from  the  kao-lin  that  fine  porcelain  derives 
all  its  ftren^th  ; if  we  may  be  allowed  the  exprrifion, 
it  Hands  it  inftead  of  nerves.  It  is  very  extraordinary, 
that  a foft  earth  (hould  give  ftrength  and  confiftency  to 
the  pe-tun-tfe,  which  is  procured  from  the  hardeft  rocks. 

A rich  Chinefe  merchant  told  F.  d’Er.trccollcs  that 
the  Engliih  and  Dutch  had  purchafcd  (brae  of  the  pe- 
tun-tfe,  which  they  tranfported  to  Europe  with  a de- 
fig  n of  making  porcelain  ; but  having  carried  with  them 
none  of  the  kao-lin,  their  attempt  proved  abortive,  as 
they  have  fincc  acknowledged.  “ They  wanted  (faid 
this  Chinefe,  laughing)  to  form  a body,  the  flefti  of 
which  ihouM  fupport  it  fell"  without  bones.”  8 

'I ’he  Chinefe  have  difeovered,  within  thefe  few  years, A ®ew^# 
a new  fubilauce  proper  to  bc*employed  in  the  comport- 
tion  of  porcelain.  It  is  a ft  one,  or  rather  fpccics  of  ufedfcjt® 
chalk,  called  boa-cbe,  from  which  the  phyfician*  prepare  Chinefe, 
a kind  of  draught  that  is  faid  to  be  deterfive,  aperient,, 
and  cooling.  The  manufacturers  of  porcelain  have 
thought  proper  to  employ  this  ftone  inftead  of  kao-lin. 

It  is  called  boa,  becaufe  it  is  glutinous,  and  has  a great 
refemblar.ee  to  (bap.  Porcelain  made  with  hoa-cJie  is 
very  rare,  and  much  dearer  than  any  other.  It  has  an 
exceeding  fine  grain,  and,  with  regard  to  the  paintings 
if  it  be  compared  with  that  of  the  common  porcelain* 
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Pawdafn  It  vppetn  to  furp&ft  it  as  much  ai  vellum  docs  paper,  upon  large  flutes,  where  they  knead  and  roll  them  ih 
v—  This  porcelain  n,  btfitks,  f 0 light,  that  it  furprifes  every  direct  ion,  carefully  obferving  to  leave  no  vacuum  ’ 
thole  who  are  accuftomed  to  handle  other  kinds ; at  is  in  them,  and  to  keep  them  free  from  the  mixture  of 
alfo  much  more  brittle  ; and  it  is  very  difficult  to  hit  any  extraneous  body.  A hair  or  a grain  of  fnnd  would 
upon  the  proper  degree  of  tempering  it.  fpoil  the  whole  work.  When  this  paftc  has  nut  been  a 

Hoa-che  is  feldom  ufed  in  forming  the  body  of  the  properly  prepared,  the  porcelain  cracks  and  melts  or 
work  ; the  artift  is  contented  fometimes  with  making  it  becomes  warped.  rf 

into  a very  fine  fir.e,  in  which  the  veffei  is  plunged  when  . All  plain  works  arc  falhioned  with  the  wheel.  When  And  of  ft.  ^ 
dry,  in  order  that  it  may  receive  a coat  before  it  is  paint-  a cup  has  undergone  this  operation,  the  outfidc  of  its 
ed  and  vamillird : by  thefe  means  it  acquires  a fuperior  bottom  is  quite  round.  The  workman  fird  gives  it  the 
degree  of  beauty.  requifite  height  and  diameter,  and  it  comes  from  his 

When  hoa-chc  is  taken  from  the  mine,  it  is  walhed  hands  almuft  the  moment  he  has  received  it.  He  i» 
in  tain  or  river  water,  to  feparote  it  front  a kind  of  ycl-  under  the  necclfity  of  ufing  expedition,  as  he  is  paid 
low  earth  which  adheres  to  it.  It  is  then  pounded,  not  quite  a faithing  per  baard,  and  each  board  contains 
put  into  a tub  filled  with  water  to  diffulvc  it,  and  af-  »6  pieces.  This  cup  paiTes  then  to  a fecund  workman, 
terwards  formed  into  cakes  like  kao-lin.  We  are  afltl-  who  forms  its  bafe.  A little  after  it  is  delivered  ft*  a 
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red  that  hoa  the,  when  prepared  in  this  manner,  with- 
out the  mixture 'of  any  other  earth,  is  (done  fufficicnt  to 
make  porcelain.  It  ferves  inflcad  of  kao-lin  ; but  it  is 
much  dearer.  Kao-lin  cods  only  ten-pence  Sterling;  the 
price  of  hoa-che  is  haif-a-crown  : this  difference,  there- 
fore, great fy  enhances  the  value  of  porcelain  made  with 
the  latter. 

Topc-tun-tfe  and  kao-lin,  the  two  principal  elements, 
fnuft  be  added  the  oil  or  vamifh  fn»m  which  it  derives 
its  fplendor  and  whitenefs.  This  oil  is  of  a whitifh  co- 
lour, and  is  extra&ed  from  the  fame  kind  of  done  which 
produces  the  pe-tun-tfe,  but  the  whited  is  always  cho- 
fcn,  and  that  which  has  the  greened  fpot*.  The  oil  is 
obtained  from  it  by  the  fame  procefs  ufed  in  making 
the  pe-tun-tfe:  the  done  is  fird  vrafhed  and  pulverized} 
it  is  then  thrown  into  water,  and  after  it  has  been  puri- 
fied it  throw's  up  a kind  of  cream.  To  10b  pounds  of 
this  cream  is  added  one  pound  of  chr-kao,  a mineral 
fomething  like  alum,  which  is  put  into  the  fire  till  it 
becomes  red -hot  and  then  pound* d.  This  mineral  is  a 
kind  of  runuet,  and  gives  a confidence  to  the  oil,  which 
is  however  carrfufly  preferved  in  its  date  of  fluidity. 
The  oil  thus  prepared  is  never  employed  alone,  another 
oil  mud  be  mixed  with  it,  which  is  extracted  from 
lime  and  fern  afhes,  to  too  pounds  of  which  is  alfo 
added  a pound  of  che-kao.  When  thefe  two  oils  are 
mixed,  they  mud  be  equally  thick  ; and  in  order  to  af- 
errtain  this,  the  workmen  dip  into  each  of  them  fume 
cakes  of  the  pe-tun-tfe,  and  by  infpefting  their  furfaces 
elofely  after  they  arc  drawn  out,  thence  judge  of  the 
thicknefs  of  the  liquors.  With  regard  to  the  quantity 
ncceflary  to  be  employed,  it  isufual  to  mix  to  mcafurcs 
of  done-oil  with  one  meafure  of  the  oil  made  from  lime 


re  and  fern  afhe*.  * 

•VTBKxJe  The  fird  labour  confids  fn  again  purifying  the  pc- 
**~Tf4fliji  tun'*k  and  the  kao-lin.  l*hc  workmen  then  proceed 
t*«,  to  mix  thefe  two  fubftancea  together.  For  fine  porce- 
lain they  put  an  equal  quantity  of  the  kao-lin  and  the 
pe-tun-tfe  ; for  the  middling  fort  they  ufe  four  parts  of 
the  kao-lin  and  fix  of  the- pe-tun-tfe.  The  lead  quan- 
tity put  of  the  former  is  boc  part  to  three  of  the  pc- 
tun-tfe.  When  this  mixture  is  finilhed,  the  mafs  is 
thrown  into  a large  pit,  well  paved  and  cemented  in 
every  part  ; it  is  tnen  trod  upon,  and  kneaded  until  it 
becomes  hard.  This  labour  is  fo  much  the  more  fa- 
tiguing, as  it  mud  be  continued  without  intermiffton  : 
Ircre  it  interrupted,  all  the  other  labourers  would  re- 


main unemployed.  From  this  mafs,  thus  prepared,  the 
ttoriuaea  detach  different  pieces,  which  they  ipread  out 


thitd,  who  applies  it  to  his  mould,  and  gives  it  a pro- 
per form;  when  he  takes  it  off*  the  mould,  he  mud  turn 
it  very  foftly,  and  be  cartful  not  to  prefs  it  more  on 
one  fide  than  on  another  ; without  this  precaution  it 
would  become  warped  or  disfigured.  A fourth  work- 
man polifhes  it  with  a chiflcl,  cfpecially  around  the 
edges,  and  diminidies  its  thicknefs,  in  order  to  give  it 
a certain  degree  of  tranfparency.  At  length,  after  ha- 
ving puffed  through  all  the  hands  neccITary  for  giving  it 
all  its  ornaments,  it  is  received,  when  dry,  by  the  lad 
workman,  who  faftiions  its  bottom  with  a chiffcl.  It 
is  adonidung  to  fee  with  what  dexterity  and  expedition 
the  workmen  convey  thefe  vafes  from  one  to  another, 

Wc  are  affured,  that  a piece  of  porcelain,  before  it  is 
finiffud,  mud  pafs  through  the  hands  of  70  perfons. 

Targe  works  arc  executed  in  parts  which  arc  faihion-Lwe 
ed  fcparxtely.  When  all  the  pieces  arc  finilhed,  and  al.^oA*  oa. 
mod  dry,  they  are  put  together  ant!  cemented  with  padc  ^ 
made  of  the  fame  fubdance,  and  foftened  with  water,  cemented, 
Some  time  after,  the  feams  are  polifhed  with  a knife, 
both  without  and  within ; and  when  the  vcfl’cl  is  cover- 
ed with  vaniilh,  it  entirely  conceals  them,  fo  that  the 
lead  trace  of  them  is  not  to  be  feen.  It  is  in  this  man- 
ner that  fpouts,  handles,  rings,  and  other  parts  of  the 
fame  nature,  arc  added.  This  is  the  cafe,  particularly 
in  thofe  pieces  which  are  falhioncd  upon  moulds  or 
modelled  with  the  hands,  fuch  as  embofitJ  w'Orks,  gro- 
tcfque  images  idols,  figures  of  trees  or  animals  and 
buds,  which  the  Europeans  order.  All  thefe  are  form- 
ed of  four  or  five  pieces  joined  together,  which  are  af- 
terwards brought  to  perfection  with  inftruments  proper 
for  carving,  polifhing,  and  finilhing,  the  different  traces 
which  the  mould  lias  left  imperfeft.  With  regard  to 
thofe  flowers  and  ornaments  which  are  not  in  relief, 
they  are  either  engraven  or  imprinted  with  a damp. 
Ornaments  in  relief,  prepared  feparatcly,  are  alfo  added 
to  pieces  of  porcelain,  a In  toll  in  the  fame  manner  as  lace 
is  put  upon  a coat.  ‘ 

After  a piece  of  porcelain  has  been  properly  fufhion- Their  man- 
ed, it  then  pafTcs  into  the  hands  of  the  painters.  Thefe  ner 
hoa-pci,  or  painters  in  porcelain,  arc  equally  indigent  *r°luui  - 
the  other  workmen;  they  follow  00 certain  plan  in  their*  ’* 

art,  nor  arc  they  acquainted  with  any  of  the  rules  of 
drawing ; all  their  knowledge  is  the  cffc&  of  practice, 
a Hi  lied  by  a whimfical  imagination.  Some  of  them, 
however,  (how  no  inconfiderable  (hare  of  taflc  in  paint- 
ing flowers,  animals,  and  laodfeapes,  on  porcelain,  as 
well  as  upon  the  paper  of  fans,  and  the  filk  ufed  for  fill- 
ing up  the  fquarcs  of  lanterns.  The  labour  of  painting, 

3C1  im 
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Pur-*  jf  tl,c  tr.stiufaftoric*  of  which  we  have  fpoken,  is  di- 
viiLd  among  a great  number  of  hands.  The  bulinefs 
ot  one  is  entirely  confined  to  tracing  out  the  firit  co- 
il nirei  circle,  which  ornament*  the  brims  of  the  veflel ; 
0 m other  defigns  the  flowers,  and  a third  paints  them ; 

one  delineates  waters  and  'mountains,  and  another  birds 
and  other  animals : human  figure*  are  generally  the 
A Jrf nta-  wor^  c*ccuted. 

k flg  it  ap-  The  tfou*y°u,  which  is  a kind  of  oil  procured  from 
peir  cove-  white  flint,  has  the  peculiar  property  of  making  thofe 
r«rj  with  pieces  of  porcelain  upon  which  it  is  laid  appear  to  be 
vs'-u.  m covered  with  au  infinitude  of  veins  in  every  direction  ; 

at  a dillanc.  one  would  take  them  for  cracked  vafea,  the 
fraguients  of  which  have  not  been  difplaced.  The  co- 
lour  communicated  hy  this  oil  is  a white,  fomewhat  in- 
clining to  that  of  allies.  If  it  he  laid  upon  porcelain, 
entirely  of  an  azure  blue,  it  will  appear  in  the  fame 
manner  to  be  variegated  with  beautiful  veins.  This 

15  kind  of  porcelain  is  called  tfni-k':. 

A frn^u’ir  The  Chinefe  make  vafes  alfo  ornamented  with  a kind 
whl-h  ihry  fret-work,  perforated  in  ftich  a manner  as  to  rcfemble 
have  now7  VCIT  f,nc  lace.  In  the  middle  is  placed  a cup  proper 
lull.  for  holding  any  liquid  ; and  this  cup  mikes  only  one 
body  with  the  former,  which  appear;  like  lace  wrapped 
round  it.  'Hie  Chinefe  workmen  hid  formerly  the  fe- 
cret  of  making  a dill  more  fingular  kind  of  porcelain  : 
thry  painted  upon  the  fide*  of  the  vefiel  fifties,  infett*, 
and  other  animals,  which  could  not  be  perceived  until 
it  was  filled  with  water*  This  fecret  ia  in  a great  mea- 
sure loft  : the  following  part  of  tire  procefs  is,  however, 
preferred.  The  porcelain,  which  the  workman  intend* 
to  paint  in  this  manner,  mud  be  extremely  thin  and  de- 
ficit?. When  it  is  dry,  the  colour  is  laid  on  pretty 
thick,  not  on  the  outfidc,  as  is  generally  done,  hut  on 
the  infidc.  The  figures  painted  upon  it,  for  the  mod 
part,  arc  fifhes,  as  bein"  more  analogous  to  the  water 
with  which  the  veflel  is  filled.  When  the  colour  19- 
t-horoughly  dry,  it  is  coated  over  with  a kind  of  fizc, 
made  from  porcelain-earth ; fo  that  the  azure  is  entire- 
ly inclofed  between  two  lamina:  of  earth.  When  the  free 
becomes  dry,  the  workman  pours  foinc  oil  into  the  vef- 
fj,  and  afterward*  puts  it  upon  a mould  and  applies  it 
to  the  lath.  As  this  piece  of  porcelain  lias  received 
its  confidence  and  body  within,  it  ia  made  as  thin  on 
the  outfidc  as  jpoffible,  without  penetrating  to  the  co- 
lour; its  exterior  furface  is  then  dipped  in  oil,  and  when 
dry  it  is  baked  in  a common  furnace.  The  art  of  ma- 
king thefe  vafes  requires  the  mod  delicate  care,  and  a 
dexterity  which  the  Chinefe  perhaps  do  not  at  prefent 
poflefe.  They  have,  however,  from  time  to  time  made 
icvcral  attempts  to  revive  the  fecret  of  this  magic  paint- 
ing, but  their  fucccfs  has  been  very  imperfect.  This 
kind  of  porcelain  i*  known  by  the  name  of  k’ta-tjingy 

16  u prefled  azure.” 

7Tie-rn>oJe  After  the  porcelain  has  received  its  proper  form,  its 
K colours,  and  all  the  intended  ornaments,  it  is  tranfported 
***  from  the  manufactory  to  the  furnace,  which  is  fuuatcd 

fometimes  at  the  other  end  of  King-te-tchiug.  In  a 
kind  of  portico,  which  iscretted  before  it,  may  be  feen 
heaps  of  hexes  and-  cafes  made  of  earth,  for  the  purpofe 
vf  iodofing  the  porcelain.  Each  piece,  however  incon- 
hderable  it  may  be,  has  its  cafe;  and  the  Chinefe  work- 
man, by  this  procedure,  imitates  nature,  which,  in  order 
to  bring  the  fruit*  of  the  earth  to  proper  maturity, 
clothe*  them  in  a coveting,  to  defend  them  from  the 


rxeeflive  heat  of  the  fun  during  the  day,  and  from  the  Pwrf'mt*. 
feverity  of  the  cold,  during  the  night.  — « — ■* 

In  the  bottom  of  thefe  boxes  is  put  a layer  of  fine 
fund,  which  ii  covered  over  with  powder  of  the  kao-lin, 
to  prevent  the  fand  from  adhering  too  dofcly  to  the 
bottom  of  the  vefiel.  The  piece  of  porcelain  is  then 
placed  upon  this  bed  of  fand,  and  prrflcd  gently  down, 
in  order  that  the  fand  may  take  the  form  of  the  bot- 
tom of  the  vefiel,  which  does  not  touch  the  fides  of  its 
cafe  : the  cafe  has  no  cover.  A fecond,  prepared  in 
the  fame  manner,  and  containing  its  vefiel,  is  fitted  into 
the  firll,  fo  that  it  entirely  in  tit  u it,  without  touching 
the  porcelain  which  is  below ; and. thus  the  furnace  U 
filled  with  piles  of  cafes,  which  defend  the  piece*  they 
contain  from  the  too  dirett  action  of  the  fire. 

With  regard  to  final!  pie  ces  of  porcelain,  fuch  at 
tca-cupi,  they  arc  inclofed  in  common  cafes  about  four 
incite*  in  height.  Each  piece  i*  pliccd  upon  a faueer 
of  earth  about  twice  a*  thick  as  a crown-piece,  aad 
equal  in  breadth  to  its  bottom.  Thefe  fma!l  bafes  are 
alfo  fprinklcd  over  with  the  dull  of  the  kao-iin.  When 
the  cafes  arc  large,  the  porcelain  i*  not  placed  in  the- 
middle,  bccaufc  it  would  be  too  far  removed  from  the 
fide*,  and  copfequently  from  the  action  of  the  lire. 

Thefe  piles  of  cafes  are  put  into  the  furnace,  and 
placed  upon  a bed  of  coaife  fand,  half  a foot  in  ihtck- 
nefs  ; thofe  which  occupy  the  midair  fpiceare  at  Icaft 
feven  feet  high.  The  two  boxes  winch  arc  ai  the  bot- 
tom of  each  pile  remain  empty,  becznfe* the  fire  a&s 
too  feebly  upon  them,  and  bccaufc  they  arc  partly  co- 
vered by  the  fand.  For  the  fame  reafon,  the  cafe  pla- 
ced at  the  top  of  each  pile  is  alfo  fuffered  to  be  empty. 

The  pile*  vriu^h  contain  the  finefi  porcelain  arc  placed 
in  the  middle  part  of  the  furnace ; the  coarfeil  arc  pat 
at  its  farther  extremity  ; and  thofe  piece*  which  have 
the  molt  body  and  the  Itrongdt  colouring  are  near  it* 
mouth. 

Thefe  different  piles  are  placed  very  clofdy  in  the 
furnace  ; they  fupport  each  other  mutually  by  pieces 
of  earth,  which  hind  them  at  the  top,  bottom,  and 
middle ; hut  in  fuch  a manner  that  a free  pafiage  is  left 
for  the  flame  to  iniinuatc  itfijf  everywhere  around 
them.  *7 

Before  each  of  thefe  furnaces  for  baking  porcelain 
there  is  a long  porch,  which  conveys  air,  and  fupplieSj^,* 
in  certain  refpe&s  the  place  of  a bellows.  It  ferves  for 
the  fame  purpofe s as  the  arch  of  a glafshoufe.  **  Thefe 
furnaces  (fayr.  Father  d’EntrccoUrs),  which  were  for- 
merly only  fix  feet  in  height  and  the  fame  in  length,, 
arc  confl rutted  now  upntTa  much  larger  plan  : at  pre- 
fent  they  are  two  fathoms  in  height,  and  almolt  four  in 
breadth ; and  the  fides  and  roof  arc  fo  thick,  that  one 
may  lay  the  hand  upon  them  without  Ixring  incommo-  j 
ded  by  the  heat.  The  dome  or  roof  is  ihaped  like  a 
funnel,  and  has  a large  aperture  at  the  top,  through  j 
which  clouds  cf  flame  and  finokc  ineefTautly  iflue.  Be-  • , 

fide*  tliis  principal  aperture,  there  are  five  others  final-  | 
kr,  wluch  are  covered  with  broken  pots,  but  in  fuch  a 
manner  that  the  werkmau  can  iucreafc  or  diminifh  the 
beat  according  as  it  may  be  found  moll  convenient: 
through  thefe  alfo  he  is  enabled  to  difeover  when  lb * 
porcelain  is  fufficicntly  baked.  Having  uncovered  that 
hole  which  is  ncareil  the  principal  aperture,  lie  take*  a 
pair  of  pincers,  and  opens  one  of  the  cafes : if  he  »>b- 
lcrvcs  a bright  fire  in  the  furnace,  if  all  the  cafes  be 

red*  j 
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F.wcliin.'re^-fiot,  antf  if  the  colours  of  the  porcelain  appear  with 
u » " full  luftre,  he  judges  that  it  is  in  a proper  date ; he 
then  difeontinues  the  fire,  and  entirely  elofes  up  the 
mouth  of  the  furnace  for  forac  time.  In  the  bottom  of 
the  furnace  there  it  a deep  hearth  about  two  feet  in 
bivadth,  over  which  a plank  is  laid,  in  order  that  the 
workman  may  inter  to  arrange  the  porcelain.  When 
tlie  tire  is  kir.Jted  on  this  hearth,  the  mouth  of  the  fur- 
nace is  immediately  doted  up,  and  an  aperture  is  left 
only  fufHcicnt  for  the  admiflkm  of  faggots  about  a foot 
in  length,  but  very  narrow.  The  furnace  is  firil  heated 
for  a day  and  night  ; after  wh'ch  two  men  keep  conti- 
nually throwing  wood  into  it,  nod  relieve  ead»  other 
by  turns : 1 So  loads  are  generally  euufumed  for  one 
baking.  As  the  porcelain  is  burning  hot,  the  work- 
man emplovs  for  the  ptirpofc  of  taking  it  out  long 
fiarfs  or  pieces  of  dblh,  which  are  fui  pended  from  his 
18  neck.” 

Pen  Vfl  The  ChiuciV  divide  their  porcelain  into  fevcial  dalles, 
f » of  pur.  according  to  ita  d’fferent  degrees  of  fim  nefi.  and  beauty. 
rrj.-n,  The  whole  of  the  fir  A is  refereed  for  the  emperor. 

Ntvne  of  thefe  works  ever  come  into  the  hands  df  the 
^ public,  tinlefs  they  have  blemifhe*  or  imperfections  which 
render  tl*cni  unworthy  of  being  prefemed  to  the  fovc- 
, rei^u.  ^ is  much  to  he  doubted  whether  any  of  the 

largeft  aiul  fineft  porcelain  of  China  has  ever  been 
brought  to  Europe ; the  miffionaries  at  k-aft  alT-ire  us 
tl»at  none  of  that  kind  ia  fold  at  Canton.  The  Chincfe 
_ fet  fotnc  value  upon  the  Drefden  porcelain,  and  dill 
more  upon  that  which  comes  from  the  manufactories  of 
*9  France. 

The  ilhiflrious  Reaumur  fnft  attended  to  the  roar»u- 
w foenl  of  porcelain  a a a fcicnce,  and  communicated  his 

tiiedy  l*y  refearvfies  in  two  memoirs  before  tlie  Academy  of  Sci- 
Rauaur  cr.ees  in  1727  and  1729.  He  did  not  fatisfv  tmnfclf 
with  confidcriug  the  external  appearance,  the  painting 
apd  gilding,  which  are  only  ornaments  not  cffential  to 
the  porcelain,  but  he  endeavoured  to  examine  it  inter- 
nally \ and  having  broken  piece*  of  the  Japanefe,  Bax- 
on,  and  French  porcelains,  he  examined  the  difference 
of  their  grain  (which  name  is  given  to  tlieir  internal 
ftniCturc).  The  grain  of  the  Japanefe  porcelain  ap- 
peared to  him  to  be  fine,  clofc,  compact,  moderately 
lmooth,  and  fomewkat  Alining.  *1  he  giain  of  the  Sax- 
13  on  porcelain  was  found  to  be  ilia)  more  compact,  not 
P^rmi  graoulous,  fmcoth,  firming  like  enamel.  l^.Hly,  the 
porcelain  of  St  Cloud  hail  a grain  much  lefs  clofc  and 
'line  than  that  of  Japan  ; not,  or  but  little,  firming  ; 
and  refcmbling  tiie  grain  of  fugar. 

From  thefe  firil  observations  Mr  Reaumur  perceived 
that  porcelains  differed  con fideT ably.  That  he  might 
examine  them  further,  he  expofed  them  to  a violent 
heat.  More  cffential  differences  tlun  thofe  of  the  grain 
appeared  upon  this  trial ; for  the  Japanclc  porcelain 
wa & unalterable  by  the  fire,  and  all  the  European  were 
melted. 

Thm  cfiential  difference  bctwn'xt  the  Japanefe  and 
European  'porcelains  fuggeiled  to  Mr  Reaumur  a verv 
(h  **  ingenious  thought,  and  in  many  rcfpc&s  true,  coneern- 
,nK  mature  of  porcelain  in  general.  As  all  porcc- 
Uj..  difui-  buns  fomewliat  rctcmble  glafs  in  confidence  and  tranf- 
*trt4  by  parcncy,  though  they  arc  lefs  compact  and  much  lefs 
tranfparent,  Mr  Reaumur  cunlidercd  them  as  femivitri fi- 
ctions. But  every  fubf lance  may  appear,  and  may  ac- 
tually be,  in  a femi  vitrified  ftatc  in  two  ways:  for,  firil, 


it  may  be  entirely  corr.pofed  of  vitrifiable  or  fufibfo  Porcelain, 
matters  ; and  in  this  cafe,  by  expofing  it  to  the  aftion  * ~~  rf- 
of  fire,  it  will  be  actually  melted  or  vitrified,  if  the  heat  ** 
be  fufficiently  ftrerng  and  long  continued.  But  as  this 
change  is  not  made  inftantlv,  cfpcciaily  when  the  heat 
is  not  very  violent ; and  as  it  pafles  through  different 
ftages  or  degrees,  which  may  be  more  eafily  obferved  ns 
the  heal  is  better  managed  : hence,  by  flopping  in  pro- 
per time  the  application  of  heat-to  porcelain  made  in 
this  manner,  wt  may  obtain  it  in  au  intermediate  ftatc 
betwixt  thofe  of  crude  earths  and  of  completely  vitri- 
fied fubftanecs,  and  alfo  pofiefied  of  the  fernit  ran  (paten- 
cy and  of  the  otlvcr  fnifible  qualities  of  porcelain.  We 
know  alfo,  that  if  fuch  porcelain  be  expofed  to  a ftrong- 
er  degree  of  heat,  it  will  then  be  completely  fufed  and* 
entirely  vitrified.  But  the  European  porcelains  tried 
by  Mr  Reaumur  had  this  fuiibility ; from  which  he 
concluded,  that  their  compoiitioii  ia  founded  upon  the 
above-mentioned  principle. 

In  the  fecund  place,  a pafle  of  pcraclauvnay  be  com- 
poied  of  liilibk  and  vitrifiable  matter,  mixed  with  a- 
certain  proportion  of  another  matter  which  is  abfolutc- 
ly  unfuiible  in  the  fires  of  our  furnaces.  We  may  ea- 
fily perceive,  that  if  fuch  a mixture  be  expofed  to  a 
heat  fuihcicnt  to  melt  entirely  the  vitrifiable  ingredient, 
that  this  matter  will  actually  melt:  but  as  it  is  inter- 
mixed with  anotlier  matter  which  docs  not  melt,  and 
which  coafcquently  preferves  its  con  fill  entry  and  opa- 
city, the  whole  inuft  form  a expound  partly  opaque 
and  partly  tranfparent,  or  rather a fcmnnmfjsarent  inafs  ; 
that  is,  a femivitrified  fub^rnce  or  porcelain,  but  of  a 
kind  very  different  from  the  funner;  for  as  the  fufi- 
ble  part  of  this  latter  has  produced  all  its  effefl,  and 
as  it  has  been  as  much  fufed  aa  it  can  be  during  the 
baking  of  the  porcelain,  tlie  compound  may  be  expofed 
a ft cond  time  to  a more  violent  fire,  without  approach- 
ing nearer  to  a complete  vitrification,  or  without  de- 
parting from  its  ftatc  of  porcelain.  But  as  oriental 
porcelain  las  precifcly  thefe  appearances  and  properties, 

Mr  Reaumur  concludes  with  reafon,  that  it  is  cumpofed 
upon  this  principle ; and  he  afterwards  confirmed  hu 
opinion  by  undeniable  falls. 

M*  Reaumur  examined  the  pe-tnr.-tfc  and  kao-lin  of 
the  Chincfc,  and  having  expoied  them  feparatcly  to  a 
violent  fire,  he  difeovered  that  the  pe-tun-tfe  had  fufed 
without  addition,  and  that  the  kao-lin  had  given  no  • , 

fign  of  fufibilitr.  He  afterwards  mixed  thefe  matters,, 
and  formed  cakes  of  them,  which  by  baking  were  con- 
verted into  porcelain  fimiLr  to  that  of  China.  Mr 
Reaumur  eafily  found,  that  tlie  pe-tun-tfc  of  the  Chi- 
nefe  was  a hard  ilone  of  the  kind  called  vitrifiable,  but 
much  more  fufiblc  than  any  of  thofe  which  were  known 
in  Europe  ; and  that  the  kao-lin  wti*  a talky  matter, 
reduced  to  a very  fine  powder.  From  that  time  he 
hoped  to  make  a porcelain  of  the  fame  kind  as  the  Chi- 
ncie  with  materials  found  in-  France.  Whether  he  could 
not  find  any  materials  equal  to  thofe  of  China,  particu- 
larly that  material  analogous  to  the  pe-tun-tfe  of  the 
Chiuefe,  or  bccaufc  other  occupations  prevented  the  con- 
tinuance of  1ms  tefcarchea,  we  do  not  know ; but  we 
fir.d,  from  his  fecond  memoir  upon  porcelain,  that  he 
afterwards  attempted  to  make  an  aitificial  pe-tun-tfe, 
by  nfixing  our  vitrifiable  Hones  with  fails  capable  of 
rendering  them  fufiblc,  or  even  by  fubftrtuting  for  it 
glafs  ready  formed,  and  by  adding  to  thefe  fuch  iub- 
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PftnaUm  ftaneei  si  he  thought  might  be  fubftitutcd  for  kaolin. 

* But  he  probably  found  he  could  not  execute  thcfc  »n- 
qpfi*  con  tcntions  { for  he  did  not  rrfume  this  fubjeft  from  tlic 
verted  >;Uf*  year  1729(0  1739.  when  he  gave  a procef*  for  con- 
into  a kind  verting  common  glafs  to  a fmgular  kind  of  porcelain, 
nf  Dorce.  w]ucf,  j,e  jj8(j  gjven  his  name,  and  of  which  an  ac- 
count is  given  under  Chemistry,  n°  591 — 594.  See 
alio  the  article  Gt^u%-Porct/ain. 

Although  Mr  Reaumur  has  furraounted  many  diffi- 
culties and  has  given  juft  nations  concerning  this  i'ub- 
ticsUrsT*  jc£t,  yet  he  has  been  iniftaken,  or  rather  milled,  in  two 
important  points.  His  firft  error  concerns  the  Saxon 
porceliin,  which  he  confounds  with  the  other  fufiblc 
porcelains  made  in  Europe.  Formerly,  indeed,  a por- 
celain might  be  made  in  Saxony,  compoftd  entirely  of 
fufiblc  or  verifiable  materials,  the  vitrification  of  which 
was  ftopt  in  proper  time,  and  which  Mr  Reaumur  had 
examined.  But  now  we  are  certainly  informed,  that 
nil  of  that  country  is  capable  of  refilling  the  moll  vio- 
lent fire*  witfiout  fufion,  as  well  at  lcaft  as  thole  of  Chi- 
na and  Japan.  Mr  Reaumur  might  have  been  mif- 
led  by  the  appcaraucc  of  the  internal  texture  of  this 
porcelain.  For  when  a piece  of  it  is  broken,  its  inter- 
nal furfacc  docs  not  appear  granulous,  but  compact, 
Uniform,  fmooth,  finning,  and  much  rcfcmbling  white 
enamel.  But  this  appearance,  fo  far  from  Ihowing  that 
Saxon  porcelain  is  a fufed  or  vitrified  fubftance,  proves 
that  it  is  not  entirely  compofed  of  fufiblc  matters.  All 
who  have  confidertd  attentively  this  fubjelt  know,  that 
the  internal  furfacc  of  The  mod  fulible  porcelains  is  alfo 
the  leaft  denfe  and  lead  coigpact ; the  reafon  of  which 
is,  that  no  vitreous  matter  can  be  fmooth  and  denfe  in- 
ternally, unlcfs  it  has  been  completely  fufed.  But  if 
the  denfity  and  diming  appearance  of  the  internal  fur- 
facc of  the  Saxon  porcelain  were  only  the  cffcdls  of  the 
fufion  of  a vitreous  matter,  how  could  we  conceive  that 
veffcls  formed  of  that  matter  fliould  have  fullaincd  tisc 
ficccftary  fufion  for  giving  this  denfity  and  finning  ap- 
pearance, without  having  entirely  loft  their  fhape  ? The 
jmpoflibibty  of  this  is  evident  to  any  perfons  who  have 
been  convcrfant  in  thefe  matters  and  in  the  fufion  of 
U ’ 

Mfferencc  'Fhis  quality  of  the  Saxon  porcelain  muft  therefore 
^V"n*and  Procte^  from  another  cauic.  It  does  indeed  contain, 
©ricn  v every  porcelain  does,  particularly  thofe  of  China  and 
porce  s n Japan,  a fufiblc  fubftance,  which  has  been  even  com- 
pletely fufed  during  the  baking.  Its  denfity  alfo,  and 
its  internal  ludrt,  proceed  chiefly  from  this  fufed  mat- 
ter : but  we  are  alfo  certain,  that  It  contains  a large 
quantity  of  a fubftance  abfolutcly  unfufible,  from  which 
it  receives  its  admirable  wlutencfa,  its  fimtnefs  and  fo- 
lidtty,  during  the  baking ; in  a weird,  which  (applies 
tlte  place  of  the  oriental  kao-lin,  and  which  has  the  pro- 
perty of  cont rafting  its  dimenfions  confiderabty  while 
it  incorporates  with  the  fufiblc  fubftance.  If  it  be  fub- 
jcClcd  to  the  mod  decilive  trial,  namely,  the  aetiun  of  a 
violent  fire,  capable  of  melting  every  porcelain  compo- 
DM  fed  of  fufiblc  matters  alone,  u l affirm  (fays  Mr  Mac- 
tjut-r),  after  many  experiments,  that  it  cannot  be  fufed, 
unleis  by  a fire  capable  alfo  of  melting  the  beft  Japa- 
sefe  porcelain.”  The  Saxon  porcelain  is  therefore  not 
to  be  confounded  with  thofe  which  arc  vitreous  and  fu- 
fible  ; but  is  in  its  kixd  as  excellent  a$  that  of  japan, 
and  perhaps  fuperior,  as  we  dial!  fee  when  wc  enume- 


rate the  qualitbi  which  conftitwte  the  rxe^ftfUee  ef  pws  Partvbm, 

cclain.  The  fubje^t  of  Mr  Reaumur*!  fecond  error,  or  '"V"- 
at  lead  that  which  Ike  has  not  diffidently  explained,  is 
the  kao-lin  of  China.  According  to  him,  this  matter 
is  a fine  talky  powder,  from  the  mixture  of  which  with 
pe-tun-tfe  the  oriental  porcelain  is  formed.  Poffihly  4 
very  finely  ground  talky  fubftance  mixed  with  pe-tun- 
tfe  might  form  a porcelain  fimilar  to  the  oriental ; but 
perfons  acquainted  with  the  manufacture  of  any  porceo 
lain  mud  perceive  the  impoflibility  of  forming  vrflel% 
unlcfs  the  pafte  of  which  they  are  made  be  fo  ductile 
and  tenacious  that  it  may  be  worked  upon  a potter*# 
lathe,  or  at  lead  that  it  may  be  moulded.  But  talks, 
or  any  kinds  of  doncs,  however  finely  ground,  cannot 
acquire  the  requifite  tenacity,  which  clays  only,  of  all 
known  earthy  fubftances,  pofiefs.  The  Chincfe  porce- 
lain vt  fleis  evidently  appear  to  be  turned  upon  the  lathe, 
fince  they  retain  the  marks  of  it : hence  they  muff 
have  been  formed  of  a very  tenacious  pafte,  and  confc- 
qucntly  the  kao-lin  is  net  a purely  talky  matter,  but  i# 
mixed  with  clay  ; or  die  the  pc-tun-tfc  and  kao-liu  are 
not,  as  Mr  Reaumur  fiuppofes,  the  only  ingredients  of 
which  Chincfe  porcelain  is  formed,  but  a fufficient  quan-  * 
tity  of  fome  binding  matter,  unknown  to  Father  d’En- 
trrcolles  and  Mr  Reaumur,  muft  be  alfo  added.  a ^ # 

Although,  fince  Mr  Reaumur,  no  fcientiiic  perfon  Mar uS- fir; 
has  written  concerning  porcelain,  many  have  attempted riek.°^t*of- 
to  make  it.  Manufactories  have  been  eftablifhed  in  al-c.cj^tn 
moll  all  the  dates  of  Europe.  Bcfidcs  that  of  Saxony, 
which  has  Ween  lung  eftablifhed,  porcelain  is  alfo  made 
at  Vienna,  at  FrankcndaJ,  and  lately  in  the  neighbour- 
hood  of  Berlin.  All  thcfc  German  porcelains  are  fimi- 
lar to  the  Saxon  ; and  arc  made  of  materials  of  the  fame 
kind,  although  they  differ  fomewhat  from  each  other. 

England  and  Italy  alfo  have  their  porcelains,  the  chief 
of  which  are  thofe  of  Chdfea  and  of  Naples.  M.  de  la 
Condaminc,  in  his  lad  journey  into  Italy,  vifited  a ma- 
nufacture of  porcelain  edabliftud  at  Florence  by  the 
marquis  de  la  Ginori,  then  governor  of  Leghorn.  M. 
de  la  Condaminc  obferved  particularly  the  large  fixe  of 
fome  pieces  of  this  porcelain.  He  fays  he  faw  ftatuc* 
and  groups  half  as  large  as  nature,  modelled  from  fome 
of  the  fined  antiques.  The  furnaces  in  which  the  por- 
celain was  baked  were  condrudcd  with  much  art,  and 
lined  w ith  bricks  made  of  the  porcelain  materials.  The 
pafte  of  this  porcelain  is  very  beautiful ; and  from  the 
grain  of  broken  pieces,  it  appears  te  have  all  the  quali- 
ties of  the  beft  Chincfe  porcelain.  A whiter  glazing 
would  be  deli  ruble,  which  they  might  probably  attain, 
if  the  Marquis  Ginori  was  not  dctcimincd  to  life  thofe 
materials  only  which  were  found  in  that  country. 

But  in  no  date  of  Europe  have  fuch  attempts  beta 
made  to  difeover  porcelain,  or  fo  many  m&nufadoric! 
of  it  been  eftablifhed,  as  in  France.  Before  even  Mr 
Reaumur  had  published  on  this  fubjed,  porcelain  vas 
made  at  St  Cloud,  and  in  the  fuburb  of  St  Antoine  at 
Paris,  which  was  of  the  vitreous  aud  fufiblc  kind,  but 
confiderably  beautiful.  Since  that  time,  dOnfiderabfe 
manufactories  of  it  have  been  eltabli/hcd  at  Chantilly, 
at  Villetni,  and  at  Orleans;  the  porcelains  of  which 
have  a diftiuguifhed  merit.  But  the  porcelain  produ- 
ced in  the  king’s  manufacture  at  Sevres  holds  at  pre- 
ient  the  firft  rauk  from  its  Alining  white,  its  bcaum'ul 
glazing,  and  coloured  grounds,  in  which  no  porcelain 
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The  magnificence  of  the  gilding,  ftone-warc,  no  difference  can  be  found  betwixt  -them.  P.-tee'.fci. 
Tlie  lame  grain  appear*  internally 
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the  regularity  and  elegance  of  Ha  forms,  iurpafs  every 
thing  of  the  kind. 

Mr  Guettard  has  publifhed  an  account  of  his  difeo- 
veries  on  this  fubjcA,  in  the  Memoirs  of  the  Academy 
of  Sciences  for  the  year  17 $$.  'Hie  kao  lin  which  he 
employed  was  a white  argillaceous  earth,  filled  with  mi- 
ca, which  he  found  in  the  neighbourhood  of  Alcn^on  j 
and  his  pe-tun-tfc  is  a hard,  quartzofe,  grit  ftone,  found 
abundantly  in  the  fame  country,  with  which  the  ftreets 
of  AJen^on  arc  paved.  We  alfo  know  that  Mi*  Guct- 
tard  had  begun  to  make  his  experiments  on  porcelain 
with  thefe  materia!v««  the  year  1751,  together  w ith 
the  then  Duke  of  Orleans,  to  whom  he  was  attached. 
The  Count  de  Lauraguai*,  of  the  Academy  of  Sciences, 
engaged  in  the  purfuit  of  porcelain  for  feveral  years 
with  uncommon  ardour  and  conftancy.  He  fpared  no 
trouble  nor  expcncc  to  attain  his  purpofe,  which  was  to 
make  porcelain  equal  in  all  refpecU  to  -that  of  China 
and  Japan.  He  (bowed  fome  pieces  made  by  him  in  the 
year  1 766  to  the  members  of  the  Academy  of  Scien- 
ces. The  perfons  appointed  by  them  to  examine  it 
gave  their  opinion,  44  that  of  all  the  porcelains  made  in 
the  country,  that  of  the  Count  de  Lauraguais  mod  rc- 
fembles  the  porcelain  of  China  and  Japan  in  folidity, 
graib,  and  unfulibility.**  It  were  to  be  wifhed  that  it 
poflefled  equally  the  other  qualities  cflential  to  the  ex- 
cellence of  porcelain,  namely,  the  whitenefs  and  lullre 
obfervablc  in.  the  ancient  Japanefe  porcelain. 

Wc  fhaJi  now  {how  what  thofc  qualities  are  which 
conilitute  the  perfection  of  porcelain.  We  mull  fir  ft 
carefully  diftinguilh  the  qualities  which  only  contribute 
to  the  beauty  and  external  appearance,  from  the  intrin- 
fic  and  cftcntial  properties  in  which  the  goodnd*  and 
folidity  of  porcelain  confift.  All  perfons  wlio  have 
made  experiments  in  this  way  have  foon  difeovered  the 
pofTibility  of  making  compounds  very  white,  beautifully 
iemi-t  ranfparcnt,  and  covered  with  a (hining  glazing ; 
but  which  cannot  be  worked  for  want  of  tenacity,  are 
not  fufficicntly  compact,  *are  dTentially  fufiblc,  are  fub- 
ject  to  break  by  hidden  application  of  heat  and  cold ; 
and,  laftty,  the  glazing  of  which  cracks,  becomej  rough, 
and  conlcqucntly  lofcs  its  lultre  by  ule,  beeaufe  it  is 
too  foft. 

On  the  other  fide,  % we  fhall  alfo  find  it  not  difficult 
to  compofc  very  tenacious  palles  which  (hall  be  capable 
of  being  cafily  worked  and  well  baked ; which  in  the 
baking  fhall  acquire  the  definable  hard  nr  Is  and  denfity  ; 
which  are  unfufible,  and  capable  of  fuftaining  very  well 
the  fudden  change  of  heat  and  cold ; and,  in  a word, 
which  fhall  have  all  the  qualities  of  tlie  moft  excellent 
porcelain  excepting  whitenefs  and  beauty.  We  (hall 
loon  fee  that  the  materials  fit  for  the  compofition  of 
foch  porcelains  may  be  found  abundantly  in  every  coun- 
try, The  only  difficulty,  then,  in  this  inquiry  concern- 
ing porcelain,  is  to  unite  beauty  and  goodnefs  in  one 
compofition ; and  indeed  nature  kerns  to  be  very 
fpariag  of  materials  fit  for  this  purpofe,  and  therefore 
perfect  porcelain  will  always  be  a dear  and  valuable 
commodity. 

Thole  potteries  which  wc  call  (lone -'.v  are  arc  not  of 
modern  invention,  and  have  all  the  eflential  qualities  of 
the  befl  Japanefe.  For  if  we  except  whitenefs,  on  which 
alone  the  femT-tranfparency  depends,  and  compare  all 
the  properties  of  Japanefe  porcelain  with  thofc  of  our 
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found  is  produced  by  linking  them  when  properly  fuf. 
pended ; the  fame  denfity,  tlie  fame  hardnef*  hv  which 
they  ltrike  lire  with  ftecl,  the  fame  faculty  of  fullaining 
the  heat  of  boiling  liquor*  without  breaking,  and  the 
fame  unfulibility  in  fire,  arc  oblervable.  LalUy,  if  the 
earth*  of  which  flone-warc  is  nude  were  free  from  hete- 
rogeneous colouring  matter*,  which  prevent  their  white- 
nets  and  fcmi-tranfpaiency  i if  vcffeU'wcre  carefully 
formed  1 if  all  the  proper  attention*  were  given  ; and  if 
thefe  vcflels  were  covered  over  with  a fine  gazing— they 
would  be  as  perfect  porcelain  as  that  of  Japan.  The 
moil  perfect  porcelain,  therefore,  is  nothing  clfe  than  a 
fine  white  ftone- ware. 

Earths  of  this  kind  are  probably  more  rare  in  I^urope 
than  in  Japan  and  China.  And  probahly  alfo  the  want 
of  thefe  earths  was  the  caufc  that  the  Aril  makers  of 
porcelain  in  this  country  confined  themfclves  to  an  ex- 
ternal imitation,  by  employing  nothing  but  vjtrifiablc 
matters  with  fufiblc  f.dts  ^nd  a final!  quantity  of  white 
earth,  from  which  fufiblc  and  vitreous  porcelains  were 
compofed,  which  might  be  called  falfe  porcelain.  ButOcnmJie 
things  arc  much  changed  lincc  thefe  fi*Jl  attempts.  Be-l—wclaiis 
fide*  tlie  difooveriel  of  the  Count  de  Lauiaguais  and  of?,id'  “ 
Mr  Guettard,  genuine  white  porcelains  have  been  made^'j"^ 
a long  time  ago  in  Gennany,  cfpecially  iu  Saxony  and  Eurupc  ' 
at  Frankcndal.  , 

Thefe  porcelains  arc  not  inferior  in  any  rcfped  to 
tlie  oriental ; they  arc  even  much  fuperior  in  beauty 
and  whitenefs  to  the  modern  oriental  porcelain,  which 
has  much  degenerated  in  thefe  refpedi ; they  feem  even 
to  excel  the  oriental  in  the  moll  valuable  quality  of 
porcelain,  namely,  the  property  of  fullaining  the  bid- 
den change  of  heat  and  cold.  We  cannot  judge  of  the 
quality  of  porcelain  by  a flight  trial : for  fo  many  cir- 
cuinltances  concur  to  make  a piece  of  porcelain  capable 
or  incapable  of  fuilaii.ing  the  fudden  application  of  heat 
and  ot  cold,  that  if  at  the  fame  time  boiling  water  be 
poured  into  tw,  vcflels,  one  of  which  isnood  porcelain 
and  the  other  bad,  the  former  may  poflibly  break  and 
the  latter  remain  entire.  The  only  true  method  of  dif- 
covering  good  porcelain  in  this  rcfpecl  is  to  examine 
feveral  pieces  of  it  which  are  daily  ufed  ; for  inttanee, 
a fet  of  coffee-cups.  But  it  has  been  obferved,  that  in 
many  fuch  pieces  of  oriental  porcelain,  which  lave  lieca 
long  and  daily  ufed,  cracks  in  the  diicdion  of  their 
height  may  be  always  perceived,  which  are  never  feen  in 
the  good  European  porcelains. 

Every  one  talks  ot  porcelain,  and  yet  few  are  eon- Esc client, 
noiflcui * of  it.  None  can  be  corifidcred  as  fuch  but  thole  "f  ,1>c  " - 
who  have  long  made  it  an  object  of  their  inquiries. 

That  the  ancient  Japanefe  porcelain  is  the  moll  perfect  Liu,, 
is  a general  opinion.  This  porcelain  is  indeed  very  beau- 
tiful, and  we  mull  alfo  acknowledge  that  its  quality  is 
excellent.  It  has  been  our  model,  and  has  long  bren 
the  object  of  our  admiration  auei  emulation  s but  which 
wc  have  been  never  able  to  equal,  and  wlvich  many  ptr- 
fons  believe  never  can  be  equalled.  Some  pcrfor.i  even 
decry  the  Saxon  porcelain  for  a quality  which  really 
gives  it  a fuperiority  to  the  Japaneie,  namely,  the 
greater  fmoothneffs,  lullrc,  and  left  granulous  appearance 
of  its  internal  furface  than  the  oriental.  1 ne  rrfem- 
hlance  of  this  furface  to  that  of  glafs  has  evidently  iug- 
gelled  this  notion  ; and  it  would  be  well  founded  if  the 
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Porcelain,  denfity  an  d luftre  of  tlus  porcelain  proceeded  only  from 
v“"““  a fufiblc  and  vitreous  quality ; but  as  they  do  not,  and 
as  this  porcelain  is  as  .fixed  and  as  unfufiblc  as  the  Ja- 
p ancle,  its  denfity,  fo  far  from  being  a fault,  is  a valu- 
able quality  : for  wc  mud  allow,  that  of  porcelains  equal 
in  other  rcfpc&s,  thofe  are  heft  which  arc  moll  firm  and 
compact.  Hence  the  interior  fubftance  of  the  Japanefe 
porcelain  is  c'lcemed  for  its  greater  denfity,  compaAnefs, 
and  lull  re,  than  our  vitrccus  land  or  fritt  porcelains; 
becaufe  thefc  'qualities  indicate  greater  cohefion,  and 
snore  iutimate  incorporation  of  its  parts.  For  the  fame 
rcafon  alfo  the  fupeiior  denfsty  of  the  ciaxon  porcclaiu 
ought  to  give  it  the  preference  to  the  JapaneTe.  Ee- 
iidcs,  nothing  would  be  caficr  than  to  give  the  Saxon 
porcelain  the  graun’.ous  texture  of  the  Japanefe,  by 
■mixing  with  the  patle  a certain  quantity  of  faud.  But 
the  pertuns  who  perfected  that  manufacture  were  ccr- 
, tair.ly  fcnfiblc  that  fuch  a conformity'  to  the  Japanefe 
porcelain  would  ldTcn  the  merit  of  theirs  : for  wc  know, 
that  in  general  poicelains^re  better  in  proportion  as 
they  contain  a larger  propcmiofl  of  clay  or  earth,  and 
lefs  of  fand,  flints,  or  other  matters  of  that  kind. 

What  we  have  fat’d  concerning  porcelain  in  general, 
and  the  principal  kinds  of  it,  feems  fufficicnt  to  give 
juft  notions  of  it,  if  not  to  perfons  who  without  conii- 
dcring  the  fubjtlt  arc  determined  to  prefer  the  moll 
ancient,  to  thofe,  at  lead,  who  have  made  experiments 
on  this  fubjedt,  or  who,  having  a fufficicnt  knowledge 
of  cliemiftry,  are  capable  of  ftudvrag  and  examining  it 
thoioughly.  We  (hall  finifli  this  article  by  giving  a 
fhort  ddcription  of  the  method  of  manufacturing  por- 
jf  cclain  as  pra&ifcd  in  Europe. 

Of  nuking  'Fite  balk  of  the  porcelains  which  wc  have  called  fu- 
Sfufiblc  or  ftblt,  vitreous,  or  fttifr  porcelains,  is  called  by  artifts  a 
vtuffjui  yr-f/  ^ J s nothing  clfe  than  a mixture  of  fand  or 

r 1 c n>  of  powdered  flints,  with  falts  e tpable  of  difpofing  them 
to  fufion,  and  of  giving  them  a great  whitcncls  by 
means  of  a .fufficicnt  heat.  This  fritt  is  to  be  then  mixed 
w ith  as  much,  and  no  more,  of  a white  tenacious  earth 
of  an  argillaceous  or  marly  nature,  than  is  fufficicnt  to 
make  it  capable  of  being  worked  upon  the  wheel.  The 
whole  mixture  u to  be  well  ground  together  in  a mill, 
and  made  into  a pa  lie,  which  is  to  be  formed,  cither 
upon  the  wheel  or  in  mould*.,  into  pieces  of  fuch  forms 
as  are  required. 

Each  of  thefe  pieces,  when  dry',  is  to  be  put  into  a 
eafe  made  of  earthen  ware  ( a } ; which  cafes  are  to  he 
ranged  iu  piles  otic  upon  another,  in  a furnace  or  kiln, 
which  is  to  lie  filled  with  tbefe  to  the  roof.  The  fur- 
naces arc  chambers  or  cavities  of  various  forms  and 
fixes  ; and  are  fo  difpofeti,  that  their  fire-place  is  placed 
on  the  outfidc  oppohtc  to  one  or  more  openings,  which 
communicate  within  the  furnace.  The  flame  of  the  fuel 
is  drawn  within  the  furnace,  the  air  of  which  rarefying, 
determines  a current  of  airfron  without  inwards,  a»  in 
all  furnaces.  At  iirli  a very  little  fire  is  made,  that  the 
furnace  may  be  heated  gradually,  and  is  to  be  increafcd 


more  and  more  till  the  porcelain  is  baked,  that  is,  till  Porcckic 
it  has  acquired  its  proper  harduefs  and  tranfpanncy  ; --v’  - 
which  is  known  by  taking  out  of  the  furnace  from  time 
to  time,  and  examining,  fmall  pieces  of  porcelain,  placed 
for  that  purpofe  in  cafes  which  have  lateral  openings. 

When  thefe  pieces  fhow  that  the  porcelain  *a  fufficier.tly 
baked,  the  firtl  is  no  longer  to  be  fupplied  with  fuel, 
the  furnace  is  to  be  cooled,  and  the  porcelain  taken  out, 
which  in  this  Hate  refembles  white  marble  not  having  a 
{hining  furface,  which  is  afterwards  to  be  given  by  co- 
vering them  with  a vitreous  competition  called  the 
t/azms.  Jt 

The  porcelain  when  baked  and  not  glazed  is  called  iWtlt'n 
bijeuit , which  is  more  or  lefj  beautiful  according  to  the  fcui|.turs* 
nature  of  the  porcelain.  The  manufacture  of  Sevres 
excels  all  others  in  this  refpect,  and  b is  therefore  the 
only  one  which  can  produce  very  fine  pieces  of  fculpture  ; 
that  is,  in  which  all  the  finenef*  of  the  workmanlhip  is 
preferved,  and  which  arc  preferable  in  fmoothnefs  aud 
white nefs  to  the  fined  marble  of  Italy. 

As  no  piece  of  fculpture  of  this  kind  can  preferve  all 
the  delicacy  of  its  workman  (hip  when  covered  with  a 
glazing,  and  as  fculptors  avoid  polishing  their  marble 
figures,  becaufe  the  luftre  of  the  polish  is  difadvantageous • 
therefore,  iu  the  manufa&ures  of  Sevres,  all  figures  or 
little  itatues,  and  even  fume  ornamental  vafes,  arc  left  in 
the  ftatc  of  bilcuit.  The  other  pieces  of  porcelain  arc 
to  be  glazed  iu  the  following  manner.  j, 

A glafs  is  firll  to  be  compofed  fuited  to  the  nature  Me-hid  <4 
of  the  porcelain  to  which  it  is  to  be  applied;  for  cvcryjj*|***n*or 
glafs  is  not  fit  for  this  purpolc.  Wc  frequently  ^ 

that  a glafe  which  makes  a fine  glazing  for  one  porce- 
lain (hall  make  a very  bad  glazing  for  another  por- 
celain ; (hall  crack  in  many  places,  (hall  have  uo  luftre, 
or  (hall  contain  bubbles.  The  gl  azing,  then,  mu  ft  be 
appropriated  to  each  porcelain,  that  is,  to  the  hardnefs 
and  denfity  of  the  ware,  and  to  the  ingredients  of  its 
compofition.  See. 

Thefe  glazings  arc  prepared  by  previously  fufing  to- 
gether all  tiic  fubilances -of  w fitch  they  conhil,  fo  as  to 
form  vitreous  miles.  Thefe  made*  are  to  be  ground 
very  finely  in  a mill.  This*  vitreous  powder  is  to  be 
mixed  with  a fufficicnt  quantity  of  water,  or  other  pro- 
per liquor,  fo  that  the  mixture  (hall  have  the  confidence 
of  cream  of  milk.*  The  pieces  of  porcelain  arc  to  be 
covered  with  a thin  ftratum  of  this  matter ; and  when 
very  dry,  they  are  to  he  again  put  into  the  furnace  iu 
the  fame  manner  as  before  for  the  firming  of  the  bifeuit, 
and  to  be  continued  there  till  the  glazing  be  well  fufed. 

The  ncccflary  degree  of  lire  for  fufing  the  glazing  is 
much  left  than  that  for  baking  the  paftc. 

The  pieces  of  porcelain  which  are  intended  to  remain 
white  arc  now  fmilhed ; but  thofe  which  are  to  be 
painted  and  gilded  mull  undergo  further  operations. 

The  colour*  lo  he  applied  arc  the  fame  as  thofe  ufed 
for  enamel  painting.  They  all  con  lift  of  metallic  calces 
broiled  and  incorporated  with  a very  fulible  glafs.  Cro- 
cus 


(a)  The  cafes  are  called  by  Englifh  potters  feggars.  They  arc  generally  formed  of  cornier  clays,  but  which 
mull  be  alfo  capable  of  fuftaining  the  heat  required  without  fufion.  By  means  ot  thelc  calcs  the  contained  por- 
celain is  preferved  from  the  (moke  of  tire  burning  fuel.  The  whitenefs  of  the  porcelain  depends  much 
on  their  compa&ncf*  0/  texture,  by  which  the  Lrr.okc  is  excluded,  and  on  the  purity  of  the  day  of  wbkh 
they  arc  made.  3 
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ffcrodafa'  nu  ot  iron  Furnifties  a red  colour ; gotd  • precipitated 
Pureh.  t*n  the  purple  and  violet } copper  calcined  by 

ir^TIu  ic,d<  and  precipitated  by  an  alkali  gives  a fine  green ; 
mSrj,  n*  zaffre  makes  the  blue  j earths  (lightly  ferruginous  pro- 
»»;•  duce  a yellow ; ar.d,  laftly,  brown  anJ  black  colours  are 
produced  by  calcined  iron,  together  with  a deep  blue  of 
iaffre.  Thefe  colours  being  ground  with  gum-water, 
or  with  oil  of  fpike,  are  to-be  employed  for  the  paint- 
ing of  the  porcelain  with  defigns  of  flowers  and  other 
figures.  For  gilding,  a powder  or  cal*  of  gold  is  to 
be  applied  in  the  fame  manner  as  the  coloured  enamels. 
The  painted  and  gilded  porcelains  ar<*  to  be  then  expo- 
fed  to  a fire  capable  of  filling  the  glafs,  with  which  the 
metallic  colours  are  mixed.  Thus  the  colours  are  made 
to  adhere,  and  at  the  fame  time  acquire  a glofs  equal  to 
that  of  the  glazing.  The  gold  alone  has  not  then  a 
Aiming  appearance,  which  mull  be  afterwards  given  to 
34  it  by  Durniftiing  with  a blood-ftonc. 
tio^niuo  The  operations  for  the  unfufible  porcelains,  and  alfo 
KQUe  per-  f°r  fuch  as  arc  of  the  nature  of  (lone-ware,  are  fume- 
ctLuo.  what  more  Ample.  The  fands  and  Hones  which  enter  into 
their  compofition  arc  to  be  ground  in  a mill : the  earths 
or  clays  arc  to  be  wafiied  : the  materials  are  to  be  well 
mixed,  and  formed  into  a pallc  : the  pieces  arc  firft 
rudely  formed  upon  a potter’s  wheel  j and  when  dry, 
or  hsfif  dry,  they  are  turned  again  upon  the  wheel,  and 
their  form  is  made  more  perfect : they  arc  then  placed 
in  the  furnace  ; not  to  bake  them,  but  only  to  apply  a 
fufficicnt  heat  to  give  them  fuch  a folidity  that  they 
may  be  handled  without  breaking,  and  may  receive  the 
glazing.  As  the  pieces  of  porcelain  after  this  flight 
heat  arc  very  dry,  they  imbibe  water  readily.  This 
dilpofition  afiiits  the  application  of  the  glazing.  The 
verifiable  or  vitrified  matter  of  this  glazing,  which  has 
been  previoufly  ground  in  a mill,  is  to  be  mixed  with 
fuch  a quantity  of  water,  that  the  liquor  fliall  have  the 
eonfiilcuce  of  milk.  The  pieces  of  porcelain  are  hafttly 
dipt  in  this  liquor,  the  water  of  which  they  imbibe, 
and  thus  on  their  furfacc  is  left  an  uniform  covering  of 
the  glazing  materials.  This  covering,  which  ought  to 
be  very  thin,  will  foon  become  fo  dry,  that  it  cannot 
dick'  to  the  fingers  when  the  pieces  are  handled. 

The  pieces  of  this  porcelain  are  then  put  into  the 
furnace  to  be  perfectly  baked.  The  heat  is  to  be  rai- 
fed  to  fuch  a height,  that  all  within  the  furnace  fliall 
be  white,  and  the  cafes  fliall  be  undiftinguilhable  from 
the  flame.  When,  by  taking  out  fmall  pieces,  the  por- 
celain is  known  to  be  fufficiently  baked,  the  fire  is  dif- 
continued,  and  the  furnace  cooled.  If  the  baking  has 
been  well  performed,  the  pieces  of  porcelain  will  be 
found  by  this  Angle  operation  to  be  rendered  compact, 
Canorous,  <-lofe-graincd,  moderately  glofiy,  and  covered 
externally  with  a fine  glaring.  The  painting  nd  gild- 
ing of  this  porcelain  are  to  be  executed  in  a manner 
milar  to  that  already  deferibed. 

. PoRCfLAtN-SbcUt  a fpecies  of  Cyprus. 

PORCH,  in  archite&ure,  a kind  of  veftibule  fup- 
ported  by  columns ; much  ufed  at  the  entrance  of  the 
ancient  temples,  halls,  churches,  flee. 

A porch,  in  the  ancient  architecture,  was  a veftibule, 
or  a difpofition  of  infulatcd  columns  ufually  crowned 
with  a pediment,  forming  a covert  place  before  the 
princiixal  door  of  a temple  or  court  of  jufticr.  Such  is 
that  Urforc  the  door  of  St  Paul’s,  Covent-Gardcn,  the 
work  of  Inigo  Jones.  When  a porch  had  four  columns 
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in  front,  it  was  called  a ittraflyle  ; when  fix,  hexajtyfe  / Torch 
When  eight,  otlo/iyle,  8c  C.  H 

Porch,  in  Greek  **««,  a public  portico  in  Athens  P&rcil*. ^ 
adorned  with  the  pictures  of  Polygnotus  and  other  emi-  * 
tient  painters.  It  was  in  this  portico  that  Z\:uo  the 
philosopher  taught ; and  hence  his  followers  wctc  call- 
ed Stoin.  See  Stores  aridZtso. 

PORCUPINE,  in  zoology.  See  Hystrii. 

Po kcvh iit-AfaHi  the  name  by  which  one  Edward 
Lambert,  who  had  a dillcmpered  Ikyi,  went  in  Lon- 
don. We  have  the  following  account  of  him  in  the 
Philofophical  Tranfa&ions  for  1755,  by  Mr  Henry 
Baker,  F.  R.  S.  “ He  is  now  (fays  he)  40  years  of  agje, 
and  it  is  24  years  fincc  he  was  firft  ihown  to  the  focie- 
ty.  T\ic  (kin  of  this  man,  except  on  his  head  and  face, 
the  palms  of  his  hands,  and  the  foies  of  his  feet,  is  co- 
vered with  cxcrefccnccs  that  rcfcmble  an  innumerable 
company  of  warts,  of  a brown  colour  and  cylindrical  fi- 
gure ; all  riling  to  an  equal  height,  which  is  about  an 
inch,  and  growing  as  clofc  as  pofiiblc  to  each  other  at 
their  bafis  ; but  fo  ftiff  and  daflic  as  to  make  a ruft- 
ling  noife  when  the  hand  is  drawn  over  them.  Thefe 
cxcrefccnccs  arc  annually  died,  and  renewed  in  feme  of 
the  autumn  or  winter  months.  l*hc  new  ones,  which 
arc  of  a paler  colour,  gradually  rife  up  from  beneath  as 
the  old  ones  fall  off ; and  at  this  time  it  has  been  found 
neccflary  for  him  to  lofc  a little  blood,  to  prevent  a flight 
ficknefs  which  he  had  been  ufed  to  fuffer  before  this  pre- 
caution was  taken.  He  has  had  the  fmall  pox,  and  he  lias 
been  twice  falivated,  in  hopes  to  get  rid  of  this  difagree- 
able  covering  ; but  though  juft  w hen  the  puftuks  of  the 
(mallpox  had  fealed  off,  and  immediately  after  his  Sali- 
vations, his  flein  appeared  white  and  fmooth,  yet  the  cx- 
crcfcences  foon  returned  by  a gradual  incrcafe,  and  his 
(kin  became  as  it  was  before.  His  health,  during  hit 
whole  life,  has  been  remarkably  good  : but  there  is  one 
particular  of  this  cafe  more  extraordinary  than  all  the 
reft ; this  man  has  had  fix  children,  and  all  of  them 
had  the  fame  rugged’eovering  as  himfelf,  which  came 
on  like  his  own  about  nine  weeks  after  the  birth.  Of 
thefe  children  only  one  is  now  living,  a pretty  boy,  who 
was  Ihown  with  his  father.  It  appears,  therefore,  as 
Mr  Baker  remarks,  that  a race  of  people  might  be  pro- 
pagated by  this  man,  as  different  from  other  men  as 
an  African  is  from  an  Englilhman ; and  that  if  this 
fhould  have  happened  in  any  former  age,  and  the  acci- 
dental original  have  been  forgotten,  there  would  be  the 
fame  objections  againft  their  being  denied  from  the 
fame  common  (lock  with  others  : it  mud  therefore  be 
admitted  pofiiblc,  that  the  differences  now  fulfilling 
between  one  part  of  ntaukind  and  another  may  have 
been  produced  by  fomc  fuch  accidental  caufc,  long  af- 
ter the  earth  has  been  peopled  by  one  common  progeni- 
tor.” 

PORE,  in  anatomy,  a little  intcrfticc  or  fpacc  be- 
tween the  parts  of  the  (kin,  ferving  for  perfpiration. 

PORELLA,  in  botany  ; a genus  of  the  natural  o'- 
der  of  mufei,  belonging  tq,  the  cryptogamia  clafs  of 
plants.  The  anthcrx  are  mtiltflocular,  full  of  natural 
pores,  with  an  operculum  ; there  is  no  calyptra,  nor  pe- 
dicle ; the  capfules  contain  a powder  like  thole  of  the 
other  modes  } and  their  manner  of  (bedding  this  powder 
is  not  by  feparating  into  two  parts,  like  thofe  of  the  fe~ 
iago  and  lycopodium;  but  by  opeiiing  into  fcveral  holes 
on  all  fides. 
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Parentro,  PORENTRU,  is  a town  of  Swificrland,  in  Elfgaw, 
Porifm . aQ<j  Capital  of  the  territory  of  the  bifhop  of  Bafle.  It  has 
“ 'r~~~  a gooj  caftle,  where  he  rrfidea.  It  has  in  it,  however, 

nothing  elfc  worth  taking  notice  of,  except  the  cathe- 
dral The  bi(hop  is  a prince  of  the  empire.  It  is  ftat- 
cd  on  the  river  Halle,  near  mount  Jura,  22  miles  fouth 
of  Bade.  E.  Long.  7.  2.  N.  Lat.  47.  34. 

PORISM,  in  geometry,  is  a name  given  by  the 
ancient  geometers  to  two  daffes  of  mathematical  propo- 
rtions. Euclid  gives  this  name  to  propofitions  which 
arc  involved  in  others  which  he  is  profc.Tcdly  in  veil  ga- 
ting, and  which,  although  not  his  principal  object,  arc 
yet  obtained  along  with  it,  as  is  exprefled  by  their  name 
ponfmata^  “ acqm  tit  Ions. M Such  propofitions  are  now 
called  coro//aria.  But  he  gives  the  fame  name,  by  way 
of  eminence,  to  a particilar  e!af>  of  proportions  which 
he  collected  in  the  courl'c  of  bis  refearchts,  and  feleded 
from  among  many  others  on  account  of  their  great  fulv 
fervicncy  to  the  butiuefs  of  geometrical  iim ftigation  in 
general.  Thcfe  propofitions  were  fo  named  by  him, 
either  from  the  way  in  which  he  difeovered  them,  while 
be  was  invciligating  fomething  die,  by  which  means 
they  might  be  cuafidercd  as  gains  or  acquiiitions,  or  from 
their  utility  in  acquiring  farther  knowledge  as  ftepa  in 
the  inveftigation.  In  this  feuf*  they  are  poriftnata;  for 
*«i  * lignilics  both  to  inveiligate  and  to  acquire  by  in- 
veftigation.  Thefc  proportions  formed  a colle&ion, 
which  was  familiarly  known  to  the  ancient  geometers 
by  the  name  oT  Euclid's  onfmt  ; and  Pappus  of  Alex- 
andria fays,  tliat  it  was  a mod  ingenious  colled  ion  of 
many  things  conducive  to  the  analyiis  or  folution  of  the 
mod  difficult  problems,  and  which  afforded  great  delight 
to  thofc  who  were  able  to  undcrlland  and  to  inveiligate 
them. 

Unfortunately  for  mathematical  fciencc,  however,  this 
valuable  colletlion  is  now  loll,  and  it  llill  remains  a doubt- 
ful quedion  in  what  manner  the  ancients  conduced  their 
refeaichcs  upon  this  curious  fubjed.  We  have,  however, 
• rcafon  to  believe  that  their  method  was  excellent  both 
in  principle  and  extent,  for  their  analyfi*  led  them  to 
many  profound  difeoveries,  and  was  reilritled  by  the  fe- 
vered logic.  The  only  account  we  have  of  this  dais 
of  geometrical  propofitions,  is  in  a fragment  of  Pappus, 
in  which  he  attempts  a general  definition  of  them  as  a 
fet  of  mathematical  propoiitions  didinguilhablc  in  kind 
from  all  others  ; but  of  this  dillimflion  nothing  remains, 
except  a criticifin  on  a definition  of  them  givcu  by  fume 
geometers,  and  with  which  he  finds  fault,  as  defining 
them  only  by  an  accidental  circumftancc,  **  J*on/ma 
tji  qntni  dejii  ii  bif  'th  ji  a tb<orrmtUt  lucalu” 

Pappus  then  proceeds  to  givo  an  accouut  of  Euclid’s 
porifms;  but  the  enunciations  arc  fo  extremely  defec- 
tive, at  the  fame  time  that  they  refer  to  a figure  now 
lull,  that  Dr  Halley  confeffcs  the  fragment  in  quedion 
to  be  beyond  his  comprchcnfion. 

The  high  encomiums  given  by  Pappus  to  thefc  pro- 
pefitiuns  have  excited  the  curiolity  of  tbc  grcatcil  geo- 
meters of  modern  times,  who  have  attempted  to  dif- 
cover  their  nature  and  manner  of  invcdigation.  M. 
Fermat,  a French  mathematirian  of  the  lall  century, 
attaching  himfcli  to  the  de  initiou  which  Pappus  cri- 
ticifcs,  publifhrd  an  iiUn-dudion  (for  this  is  its  modefi 
title)  to  this  fubjeft,  which  many  others  tried  to  eluci- 
date in  vain.  At  length  Dr  Simfon  of  Glafgow,  by 
patient  inquiry  and  fomc  lucky  thoughts,  obtained 
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reftoration  of  the  porifms  of  Euclid,  which  has  all  the  Porifo* 
appearance  of  being  juft.  It  precifely  correfponds  to  — “Y— * 
Pappus’s  defeription  of  them.  All  the  lemmas  which 
Pappus  has  ^fiven  for  the  better  under  Handing  of  Eu- 
clid’s propofitions  arc  equally  applicable  to  thofe  of 
Dr  Simfon,  which  are  found  to  differ  from  local  theo- 
rems precifely  as  Pappus  affirms  thofe  of  Euclid  to 
have  done.  They  require  a particular  mode  of  analyiis, 
and  arc  of  immenfe  fervicc  in  geometrical  invcdigation  j 
on  which  account  they  may  juflly  claim  our  atten- 
tion. 

While  Dr  Sinffon  was  employed  in  this  inquiry,  he 
carried  on  a corrcfpondcncc  upon  the  fubjeA  with  the 
late  Dr  M.  Stewart,  profcffoT  of  mathematics  in  the 
univcrOty  of  Edinburgh  j who,  bolides  entering  into  Dr 
Simfon 's  views,  and  communicating  to  him  many  curi- 
ous porifms,  purfued  tbc  fame  fuhjcd  in  a new  and  very 
different  direction.  He  published  the  refult  of  his  in- 
quiries in  . 746,  under  the  title  of  General  Theorems, 
not  caring  to  give  them  any  other  name,  left  he  might 
appear  to  anticipate  the  labours  of  his  friend  and  tor- 
mcr  preceptor.  The  greater  part  of  the  propofitions 
contained  in  that  work  arc  porifms,  but  without  de- 
monftroiions ; therefore,  whoever  wifhes  to  inveiligate 
one  of  the  moil  curious  fubjc&s  ip  geometry,  will  there 
find  abundance  of  materials,  and  an  ample  field  for  dif- 
cuffion. 

Dr  Simfon  defines  a porifm  to  be  “ a propofition,  in 
which  it  is  propofed  to  demonftrate,  that  one  or  more 
tilings  are  given,  between  which,  and  cveTy  one  of  in- 
numerable other  things  nor  given,  but  afftuned  accord- 
ing to  a given  law,  a certain  relation  deferibed  in  the 
propofition  is  fhown  to  take  place.’* 

This  definition  is  not  a little  obfeure*  but  will  be 
plainer  if  exprtfled  thus  : “ A porifm  is  a propofition 
affirming  the  poflibility  of  finding  fuch  conditions  as 
will  render  a certain  problem  indeterminate,  or  capable 
• f innumerable  folutions.”  This  definition  agrees  with 
Pappus's  idea  of  thefc  propofitions,  fo  far  at  Icaft  as 
they  can  be  underftoed  from  the  fragment  already  men- 
tioned ; for  the  propofitions  here  defined,  like  thofe 
which  he  deferibes,  are,  llridlly  fpcaking,  neither  theo- 
rems nor  problems,  but  of  an  intermediate  nature  be- 
tween both ; for  they  neither  fimpty  enunciate  a truth 
to  be  dcmonilratcd,  nor  propofe  a queflion  to  be  refol- 
ved,  but  are  affirmations  of  a truth  in  which  tlie  deter- 
mination of  an  unknown  quantity  is  involved.  In  as 
far,  therefore,  as  they  affert  that  a certain  problem  may 
become  indeterminate,  they  are  of  the  nature  of  theo- 
rems ; and,  in  as  far  as  they  feck  to  difeover  the  condi- 
tions by  which  that  is  brought  about,  they  arc  of  the 
nature  of  problems. 

We  fhall  endeavour  to  make  our  readers  underftand 
tli is  fubjcA  diilin&ly,  by  confidering  them  in  the 
way  in  which  it  is  probable  they  occurred  to  the  an- 
cient geometers  in  the  courle  of  their  researches : this 
will  at  the  fame  time  fhow  the  nature  of  the  analyii«  pe- 
culiar to  them,  and  their  great  ufc  in  the  folution  of 
problems. 

It  appears  to  be  certain,  that  it  has  been  the  folution  of 
problems  which,  in  all  ftates  of  the  mathematical  fci- 
encc*, has  led  to  the  difeovery  of  geometrical  truths  : 
the  firil  mathematical  inquiries,  in  particular,,  muft  have 
occurred  in  the  form  of  queftions,  where  fomething  waa 
given,  and  fomething  required  to  be  done  j and  by  the 

tea  toning 


toifta.  ftftfoning  neeeflary  to  anfwer  thefe  qudtions,  or  to  dif-  ing  the  given  circle  ABC  in  B,  let  H be  It*  centre,  join  Por.fm. 
^ » ' cover  the  relation  between  the  things  given  and  thofe  HB,  ami  let  HD  be  perpendicular  to  DE.  From  D — "v~— ^ 

to  be  found,  many  truths  were  fuggefted,  which  came  draw  DL,  touching  the  circle  ABC  in  L,  and  join  HL; 


aftcrwai’ds  to  be  the  fubjed  of  ieparate  demonftra-  alfo  from  the  centre  G,  with  the  diftancr  GB  or  GF, 
tions.  defcribe  the  circle  BKF,  meeting  HD  in  the  points  K 

The  number  of  thefe  was  the  greater,  becaufe  the  an-  and  K . Then  HD  and  DL  are  given  in  petition  and 
cient  geometers  always  undertook  the  fohition  of  pro-  magnitude  ; and  bccaufe  GB  touches  the  circle  ABC, 
Iftems,  with  a fcrupulous  and  minute  attention,  into-  HBG  is  a right  angle  j and  fince  G is  the  centre  of  the 
much  that  they  would  fcarccly  fuftcr  any  of  the  collate-  circle  BKF,  therefore  HB  touches  the  circle  BKF,  and 


ral  truths  to  efcapc  their  obfervation. 


HB‘=  the  redangle  KHK;  which  rc&angle  -f-DK.* 


Now,  as  tliis  cautious  manner  of  proceeding  gave  an  =HD\  bccaulc  K'K  is  bifede.l  in  D,  therefore 


opportunity  of  laying  hold  of  every  collateral  truth  con- 
nected with  the  main  objed  of  inquiry,  thefe  geometers 


HL'tKD  — DH*  HL‘ and  ;=  LD!;  therefore  DK* 
DL*,  and  DK  = DL  ; and  finer  DLh  given  in  mag- 
r»r  • _i r : i ir  . • : . c 


footi  perceived,  that  there  were  many  problems  which  in  nitude,  DK  is  alfo  given,  and  K is  a given  point : for  the 
certain  caics  would  admit  of  no  fohition  whatever,  in  fame  reafon  K is  a given  point,  and  the  point  F being 
confequence  of  a particular  relation  taking  place  among  given  by  hypothecs,  the  circle  BKP  is  given  by  pofition. 
the  quantities  which  were  given.  Such  problems  were  J’he  point  G,  the  centre  of  the  circle,  is  therefore  gi- 
faid  to  become  impoiBble  : and  it  was  foon  perceived,  ven,  which  was  to  be  found.  Hence  this  copftrudion  ; 


that  this  always  happened  when  one  of  the  conditions 
of  the  problem  was  mconfiilent  with  the  rdt.  Thus, 


Having  drawn  HD  perpendicular  to  DE,  and  DL 
touching  the  circle  ABC,  make  DK  and  DK'  each 


when  it  was  required  to  divide  a line,  fo  that  the  rec-  equal  to  DL,  and  find  G the  centre  of  the  circle  de- 
tangle  contained  by  its  fegments  might  be  equal  to  a feribed  through  the  points  K FK  ; that  is,  let  FK  be 
given  fpacc,  it  is  evident  that  this  was  poflible  only  when  joined  and  biic&ed  at  right  angles  by  MN,  which  meets 
the  given  fpace  was  let*  than  the  fquarc  of  half  the  line;  DE  in  G,  G will  be  the  point  required;  %that  is,  if 
for  when  it  was  otherwise,  the  two  conditions  de  ning,  GB  be  drawn  touching  the  circle  ABC,  and^JF  to  the* 
the  one  the  magnitude  of  the  line,  and  the  other  the  given  point,  GB  is  equal  to  GF. 
re^anglc  of  its  Kgmcnts,  were  inconfiftcnt  with  each  The  fynthctical  demonilration  is  eafily  derived  from 
other.  Such  cafes  would  occur  in  the  fulution  of  the  the  preceding  analyfis ; but  h muft  be  remarked,  that  in 
moll  fimplc  problems  ; but  if  they  were  more  compli-  fome  caics  this  conftrudion  fails.  For,  firft,  if  F fall 
catcd,  it  mull  have  been  remarked,  that  the  conftruc-  anywhere  in  DH,  as  at  F,  the  line  MN  becomes  paral- 
tions  would  fometimes  fail,  for  a reafon  diredlly  contra-  lei  to  DE,  and  the  point  G is  nowhere  to  be  found  ; or, 
ry  to  that  juft  now  ailigned.  Cafes  would  occur,  where  in  other  words,  it  is  at  an  infinite  diftance  from  D.— 
the  lines,  which  by  their  intcriedtion  were  to  determine  This  is  true  in  general ; but  if  the  given  point  F coin- 
thc  thing  fought,  in  (lead  of  interfering  each  other  as  cides  with  K,  then  MN  evidently  coincides  with  DE ; 
they  did  commonly,  or  of  not  meeting  at  all  as  in  the  fo  that,  agreeable  to  a remark  already  made,  every  point 
■hove  mentioned  cafe  of  hnpoflibility,  would  coincide  of  tlie  line  DE  may  be  taken  for  G,  and  will  fati&fy 
with  one  another  entirely,  and  of  courfe  leave  die  pro-  the  conditions  of  the  problem  j that  is  to  fay,  GB  will 
Uem  unrefoived.  It  would  appear  to  geometers  upon  he  equal  to  GK,  wherever  the  point  G be  taken  in  the 
a little  reflection,  that  fince,  in  the  calc  of  determinate  line  DE  : tl»c  fame  is  true  if  F coincide  with  K.  Thus 
problems,  the  thing  required  was  determined  by  the  in-  we  have  an  inftance  of  a problem,  and  that  too  a very 
terfe&ion  of  the  two  lines  already  mentioned,  that  is,  fimplc  one,  which,  in  genera),  admits  but  of  one  folu- 
by  the  points  common  to  both  ; fo  in  the  cafe  of  their  tion  ; but  which,  in  one  particular  calc,  when  a certain 
coincidence,  as  all  their  parts  were  in  common,  every  relation  takes  place  among  the  things  given,  becomes 
one  of  thefe  points  mull  give  a fulution,  or,  in  other  indc.  nitc,  and  admits  of  innumerable  fulution*.  The 


words,  the  folutions  mull  be  indefinite  in  number. 


propofition  which  rcfults  from  this  cafe  of  the  problem 


Upon  inquiry,  it  would  be  found  that  this  proceed-  is  a poritrn,  and  may  be  thus  enunciated ; 
ed  from  fome  condition  of  the  problem  having  been  in-  “ A circle  ABC  being  given  by'  poiition,  and  alfo  a 
volved  in  another,  fo  that,  in  fadt,  there  was  but  one,  ftrafght  line  DE,  which  docs  not  cut  the  circle,  a point 
which  did  not  leave  a fufficicnt  number  of  independent  K may  be  found,  fuch,  that  if  G be  any  point  what- 
condi lions  to  limit  the  problem  to  a fingle  or  to  any  de-  ever  in  DE,  the  ftraight  line  drawn  from  G to  the 
terminate  number  of  folutions.  It  would  foon  be  per-  point  K (hall  be  equal  to  the  ftraight  line  drawn  from 
ceived,  that  thefe  cafes  formed  very  curious  propofitious  G touching  the  gives  circle  ABC.” 

©f  an  intermediate  nature  between  problems  and  theo-  The  problem  which  follows  appears  to  have  led  to 
reins  ; and  that  they  admitted  of  being  enunciated  in  a the  difeovery  of  many  porifms. 

manner  peculiarly  elegant  and  concife.  It  was  to  fuch  A circle  ABC  ( g.  a.)  and  two  points  D,  E,  in  a 
propofitions  that  the  ancients  gave  the  name  o i yartfms.  diameter  of  it  being  given,  to  find  a point  F in  the  cir- 
This  deduftion  requires  to  be  iUuftrated  by  an  example : cumfcrcncc  of  the  given  circle  ; from  which,  if  llraight 
fuppofe,  therefore,  that  it  were  required  to  rtrfolve  the  lines  be  drawn  to  the  given  points  E,  D,  thefe  ftraight 

f_ii  - li a. ..n  i . -.1 . .l _ • r . . 


following  problem. 


lines  (hall  have  to  one  another  the  given  ratio  of  - to 


A circle  ABC  I.),  a ftraight  line  DE,  and  a which  is  fuppofed  to  be  that  of  a greater  to  a lefs. — 
point  F,  being  given  in  pofition,  to  tind  a point  G in  the  Suppofc  the  problem  rcfolvcd,  and  that  F is  found,  fo 
ftraight  line  DE  fuch,  that  GF,  the  line  drawn  from  that  FE  has  to  FD  the  given  ratio  of  « to  produce 
it  to  the  given  point,  (hall  be  equal  to  GB,  the  line  EF  towards  B,  bifect  the  angle  EFD  by  FL,  and 


drawn  from  it  touching  the  given  circle. 

Suppofc  G to  be  found,  and  GB  to  be  drawn  touch- 


1)FB  by  FM  : therefore  EL  : LD  : : EF  : FD,  that 
is  m a given  ratio,  and  lincc  ED  is  given,  each  of  the  feg- 
3 D 2 incuts 
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ments  EL,  LD|  i3  given,  and  the  point  L is  alfo  given  ; 
becaufc  DFB  isbifeacdby  FM,  EM:MD  : : EF:FD, 

tlut  is,  in  a given  ratio,  and  therefore  M is  given. 
Since  DFL  is  half  of  DFE,  and  DEM  half  of  DFB, 
therefore  LFM  is  half  of  (DFE  + DFB),  therefore 
LFM  is  a right  angle  ; and  flnee  the  points  L,  M,  are 
given,  the  poiat  F is  in  the  circumference  of  a circle 
aeferibed  upon  LM  as  a diameter,  and  therefore  given 
in  pofition.  Now  the  point  F is  alfo  in  the  circumfe- 
rence of  the  given  circle  ABC,  therefore  it  is  in  the  ia- 
terfe&ion  of  die  two.  given  circumferences,  and  there- 
fore is  found.  Hcncc^  this  couftru&ion  ; Divide  ED 
jn  L,  to  that  EX.  may  be  to  LD  in  the  given  ratio  of 
« to  and  produce  ED  alfo  to  M,  fo  that  EM  may 
be  to  MD  in  the  fame  given  ratio  of  * to  s ; bifedt 
LM  in  N,  and  from  the  centre  N,  with  the  ditlance 
NL,  deferibe  the  femicircle  LFM;  and  the  point  F,  in 
which  it  intcrfcAs  the  circle  ABC,  is  the  point  le- 
quirtd. 
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is  equal  to  AOH,  and  therefore  the  angle  FOB  to  Porifca. 
HOG,  that  is,  the  arch  FB  to  the  arch  HG.  This  — \rmm* 
propolition  appears  to  have  been  the  lad  bat  one  in 
the  third  book  of  Euclid's  Porifms,  and  the  manner  of 
its  enunciation  in  the  porifmatic  form  is  obvious. 

The  preceding  proportion  alfo  affords  an  ill u'.f ration 
of  the  remark,  that  the  conditions  of  a problem  are  iiw  / 
volvcd  in  one  another  in  the  porifmatic  or  indefinite  cafe ; 
for  here  feveral  independent  conditions  are  laid  down, 
by  the  help  of  which  the  problem  is  to  be  refolvcd. 

Two  points  D and  E are  given,  from  which  two  lines 
are  to  be  inflected,  and  a circumference  ABC,  in  which 
thefc  lines  arc  to  meet,  as  alfo  a ratio  which  thefc  lines 
are  to  have  to  each  other.  Now  thefc  conditions  arc 
all  independent  on  one  another,  fo  that  any  one  may  be 
changed  without  any  change  whatever  in  the  red.  This 
is  true  in  general ; but  yet  in  one  cafe,  viz.  when  the 
points  are  fo  related  to  one  another  that  their  ic&angle 
under  their  dillanccs  from  the  centre  is  equal  to  the 


The  fynthetical  demon flration  is  eaflly  derived  from  fquare  of  the  radius  of  the  circle  ; it  follows  from  the 
the  preceding  analyfis.  It  mnfl,  however,  be  rcmaik-  preceding  analyfls,  that  the  ratio  of  the  inflected  Lino 
cd,  that  the  conflrultion  fails  when  the  circle  LFM  is  no  longer  a matter  of  choice,  but  a ncccffary  conic, 
falls  cither  wholly  within  or  wholly  without  the  circle  quence  of  this  difpofftion  of  the  points. 

ABC,  fo  that  the  circumferences  do  not  interfe^t ; and  From  what  has  been  already  laid,  we  may  trace  the 


in  thefc  cafes  the  problem  cannot  be  folved.  It  is  alfo. 
obvious  tMIt  the  conltniction  will  fail  in  another  cafe,, 
viz.  when  the  two  circumferences  LFM,  ABC,  entire- 
ly coincide.  In  this  cafe,  it  is  farther  evident,  that 
every  point  in  the  circumference  ABC  will  anfwcr  the 
conditions  of  the  problem,  which  is  therefore  capable 
of  numberlcGi  folutions,  and  may,  as  in  the  former  in- 
ftances,  be  converted  into  a porifm.  We  now  inquire, 
therefore,  in  what  circumftances  the  point  L will  coin- 
cide with  A,  and  alfo  the  point  M with  C,  and  of  con- 
fcqucnce  the  circumference  LFM  with  ABC.  If  we 
fuppofe  that  they  coincide  E A : AD  : ; « ; ** ; : EC  : 
CD,  and  E A : EC  : : AD  : CD,  or  by  converflon  EA 
: AC  : : AD  i CD — AD  ; : AD  : 2DO,  O being  the 
centre  of  the  circle  ABC  ; tlicreforc,  alfo,  EA  : AO  : : 
AD  : DO,  and  by  corn  pofition  EO  : AO  : : AO  : DO,. 


imperfect  definition  of  a porifm  which  Pappus  aferibes  - 
to  the  later  geometers,  viz.  that  it  differs  from  a Local  i 
theorem,  by  wanting  the  hypothecs  sflTumed  in  that 
theorem.— Now,  to  underiland  this,  it  muff  be  obferved,. 
that  if  we  take  one  of  the  proportions  called  loci,  and 
make  the  corulmftion  of  the  figure  a part  of  the  hypo- 
thecs, we  get  what  was  called  by  the  ancieut  geo- 
meters a local  theorem.  If,  again,  in  the  enunciation  of 
the  theorem,  that  part  of  the  hypotheiis  which  contains . 
the  conffru&ion  be  fupprefied,  the  proportion  thence 
anting  will  be  a porifm,  for  it  will  enunciate  a truth, 
and  will  require  to  the  full  underilanding  and  inveitiga- 
tion  cf  that  truth,  that  fomething  (hould  be  found,  viz. 
the  circxunltaucc*  in  the  coattru&on  fuppafed  to  be  o- 
mitictL 

Thus,  when  we  fay,  if  from  two  given  points  E,  D, 


therefore  EOxOD  = AO*.  Hence,  if  the  given  points  (fig.  3.)  two  llraight  lines  EF,  FD,  are  inflected  to  a 


Phvc  E and  D (fig.  j.)  be  fo  lituated,  that  EOxOD  = 
CCCUX1U  AO’,  and  at  thejame  time  a : J* : : EA  : AD  ; tEC  : 
CD,  the  problem  admits  of  nuitibcrlefs  folutiows  ; and 
if  cither  of  the  points  D or  E be  given,  the  other  point, 
and  alfo  the  ratio  which  will  render  the  problem  inde- 
terminate, may  be  found.  Hence  we  have  this  po- 
rifm : 

**  A circle  ABC,  and  alfo  a point  D being  given, 
another  point  E may  be  found,  fuch  that  the  two  lines 
inflected  from  thefc  points  to  any  point  in  the  circum- 
ference ABC,  (hall  have  to  each  other  a given  ratio, 
which  ratio  js  alfo  to  be  found.'*  Hence  alfo  wc  have 
an  example  of  the  derivation  of  porifms  from  one  ano- 
ther, for  the  circle  ABC,  and  the  points  D and  E re- 
maining as  before  (fig.  3.),  if,  through  D,  we  draw 
any  line  whatever  HD13,  meeting  the  circle  in  B and 
H ; and  if  the  lines  EB,  EH,  be  alfo  drawn,  thefc  lines 
will  cut  off  equal  circumferences  BF,  HG.  Let  FC 
be  drawn,  and  it  is  plain  from  the  foregoing  analyfis, 
that  the  angles  DFC,  CFB,  arc  equal ; therefore  if 
OG,  OB,  be  drawn,  the  angles  HOC,  COG,  arc  alfo 
equal ; and  coufequcntly  the  angles  DOB,  DOG.  In 
the  fame  manner,  by  joining  AB,  the  angle  DBE  be- 
ing bdiefted  by  BA>  it  is  evident  that  the  angle  AOF 


third  point  F,  fo  as  to  be  to  one  another  in  a given  ra- 
tio, the  point  F.  is  in  the  circumference  of  a given 
circle,  we  have  a Ipcu*.  But  when  conversely  it  is 
laid,  if  a circle  ABC,  of  which  the  centre  is  O* 
be  given  by  pofition,  as  alfo  a point  E ; and  if  D be  ta- 
ken in  the  line  EO,  fo  that  EOxOD= AO1  ; and  if 
from  E and  D the  lines  EF,  DF  be  iuflc&cd  to  any 
point  of  the  circumference  ABC,  the  ratio  of  EF  to 
DF  will  be  given,  via.  the  fame  with  that  of  EA  to 
AD,  we  have  a local  theorem. 

LafUy,  when  it  is  laid,  if  a circle  ABC  be  given  by 
pofition,  and  alfo  a point  E,  a point  D may  be  found, 
fuch  that  if  EF,  FD  be  inflected  from  E and  D to  any 
point  F in  the  circumference  ABC,  thefc  Hues  ihail 
have  a given  ratio  to  one  another,  the  proposition  be- 
comes a porifm,  and  is  the  fame  that  has  juft  now  been 
invciligatcd. 

Hence  it  is  evident,  that  the  local  theorem  is  changed 
into  a pirifm,  by  leaving  out  what  relates  to  the  deter- 
mination of  D,  aud  of  the  given  ratio.  But  though  all 
proportions  formed  iu  this  way  from  the  convvrlion  of 
foci,  are  porifms,  yet  all  porifms  are  not  formed  from 
the  converflon  of  loci ; the  firll,  for  inilance,  of  theprc. 
ceding  cannot  by  converflon  be  changed  into  a locus  . 

therefore 
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Pnri/m.  therefore  Fermat's  idea  of  porifms,  founded  upon  this 
v— circumftance,  could  not  fail  to  be  imperfect. 

To  confirm  tlic  truth  of  the  preceding  theory,  it  may 
be  added,  that  profeffor  Dr  Stewart,  in  a paper  read 
a confidcrable  time  ago  before  the  Pkilofophical  Society 
of  Edinburgh,  defines  a porifm  to  be  **  A propoiition 
affirming  the  pofiibility  of  finding  one  or  more  condi- 
tions of  an  indeterminate  theorem;”  where,  by  an  in- 
determinate theorem,  he  meant  one  which  exprefles  a re- 
lation between  certain  quantities  that  are  determinate 
and  certain  others  that  arc  indeterminate;  a definition 
which  evidently  agrees  with  the  explanations  which  have 
been  here  given. 

If  the  idea  *hich  we  have  given  of  thefe  propofitions 
be  juft,  it  follows,  that  they  are  to  be  difeovered  by 
confidering  thole  cafes  in  which  the  conitruttiim  of  a 
problem  fail*,  in  consequence  of  the  lines  which  by 
their  interfeciion,  or  the  points  which  by  their  posi- 
tion, were  to  determine  the  problem  required,  happen- 
ing to  coincide  with  one  another.  A porifm  may 
therefore  be  deduced  from  the  problem  to  tthich  it  be- 
longs, juft  as  propofitions  concerning  the  maxima  and 
wuT.  'ua  of  quantities  arc  deduced  from  the  problems  of 
which  they  form  limitations;  and  fuch  is  the  moft  natu- 
ral and  obvious  analylis  of  which  this  dafs  of  propofi- 
tions admits. 

The  following  porifm  is  the  firft  of  Euclid's,  and  the 
firft  alfo  which  was  reftored.  Ii  is  given  here  to  exem- 
plify the  advantage  which,  in  invctligations  of  this  kind, 
may  be  derived  from  employing  the  /mn  of  continuity 
in  its  utmotl  extent,  and  purfuing  porifms  to  thofc  ex- 
treme cafes  where  the  indeterminate,  magnitudes  incrcafe 
ad  infinitum. 

This  porifm  may  be  confidcred  as  having  occurred  in 
the  folution  of  the  following  problem:  Two  points  A,  B, 
PU’<  (fig,  4.)  and  alfo  three  ftraight lines  I)E,.FK,  KL,  bc- 
CCtXXfti  jDg  givCn  pofition,  together  with  two  points  H and  M . 
in  two  of  thefe  lines,  to  inflect  from  A and  B to  a point 
in  the  third,  two  lines  that  (hall  cut  off  from  KF  and 
KL  two  fegments,  adjacent  to  the  given  points  li  and 
M,  having  to  one  another  the  given  ratio  of  “ to 
Now,  to  find  whether  a porifm  be  connected  with  this 
problem,  fuppofc  tliat  there  is,  and  that  the  following 
propofition  is  true.  Two  points  A and  B,  and  two 
ftraight  lines  DE,  FK,  being  given  in.  pofition,  and 
alfo  a point  H in  one  of  them,  a line  LK  may  be  found, 
and  alfo  a point  in  it  M,  both  given  in  pofition,  fuch 
that  AE  and  BE  inflected  from  the  points  A and  B 
to  any  point  whatever  of  the  line  DE,,  (hall  cut  off  fmm 
the  other  lines  FK  and  LK  fegments  HG  and  MN 
adjacent  to  the  given  points  H.and  M,  having  to  ouc 
another  the  given  ratio- of  a to 

Firft,  let  AEVBE',  be  infle&cd  to  the  point  E',  fo  . 
that  AE'  may  be  parallel  to  FK,  then  (hall  E B be  pa- 
rallel to  KL,  the  Line  to  be  found  ; for  if  it  be  not  pa- 
rallel to  KL,  the  point  of  their  interfcAion  mull  be  at 
a finite  diftance  from  the  point  M,  and  therefore  ma- 
king as  a to  «;  fo  this  diftance  to  a fourth  proportional, 
the  diftance  from  H at  which  AE  interfects  FK*  will 
be  equal  to  that  fourth  proportional.  But  AE  docs 
not  interfed  FK,  foe  they  are  parallel  by  conft ruction  ; 
therefore  BE  cannot  interfed.  KL,  which  is  tivcrcforc 
parallel  to  BE',  a line  given  in  pofition.  Again,  let 
AE',  BE",  be  infleded  to  E',  lo  that  AE'  may  pafs 
through  the  given  point  H : then  it  is  plain  that  BB ' 
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mull  pafs  through  the  point  to-be  found  M ; for  if  not* 
it  may  be  demonftrated  juft  as  above,  that  AE  ’ docs 
not  pafs  through  H,  contrary  to  the  fuppofition.  The 
point  to  be  found  is  therefore  in  the  Hue  E'B,  which  is 
given  in  pofition.  Now  if  from  E there  be  drawn  EP 
parallel  to  AE',  and  ES  parallel  to  BE',  BS  : SE  : : BL 


Porifm. 


:LN= 


SExBL 


BS 

therefore  FG  : LN 


',  and  AP : PE  : : AF : FG- 


.PEXAF 
AP  5 
: PExAF 


PEXAF . SExBL . 

AP  * BS  ’ 

XBS : SExBLXAP ; wherefore  the  ratio  of  FG  to 
LN  is  compounded  of  the  ratios  of  AF  to  BL,  PE  to 
ES,  and  BS  to  AP  ; but  PE  : SE  : : AE  : BE',  and 
BS  ; AP;  :DB:  DA  for  DB  : BS  : : DE'  : EE : : 
DA  : AP;  therefore  the  ratio  of  FG  to  LN  is  com- 
pounded of  the  ratios  of  AF  to  BL,  AE  to  BE , and 
DB  to  DA.  In  like  manner,  bccaufc  E,r  is  a point  in 
the  line  DE  and  AE",  BE"  are  infleded  to  it,  the 
ratio  of  FH  to  LM  is  compounded  of  the  fame  ratios 
of  AF  to  BL,  AE'  to  BE',  and  DB  to  DA;  there- 
fore FH : LM : : FG  : NL  (and  confcqucntly)  : ; HG 
: MN";  but  the  ratio  of  HG  to  MN  is  given,  being  the 
fame  as  that  uf  « to  fi ; the  ratio  of  FH  to  LM  is 
therefore  alfo  given,  and  FH  being  given,  LM  is  given 
in  magnitude.  Now  LM  is  parallel  to  BE , a Une ** 
given  in  pofition  ; therefore  M is  in  a line  QM,  parallel 
to  Al\  and  given  in  pofition  ; therefore  the  point  Ma 
and  alfo  the  line  KI.M,  drawn  through  it  parallel  to 
BE , are  given  in  pofition,  which  were  to  be  found. 
Hence  this  conftrudiou  : From  A draw  AE  parallel 
to  FK,  fo  as  to  meet  DE  in  E ; join  BE',  and  take  in 
it  BQ,  fo  that  « ; 3 : : HF  : BQ,  and  through  Qjdrsw- 
QM  parallel  to  AB.  Let  HAibc  drawn,  and  produ- 
ced till  it  meet  DE  in  E",  and  draw  BE1-,  meeting  QM 
in  M ; through  M draw  KML  parallel  to  BE , then  is 
KML  the  line  and  M the  point  which  were  to  be 
found;  There  are  two  lines  which  will  anfwcr  the -con- 
ditions of  this  porifm  ; for  if  in  QB,  produced  on  the 
ocher  fide  of  B,  there  be  taken  B 9 = 1X^1  and  if  q m 
be  drawn  parallel  to  AB,  cutting  MB  in  m;  and  if  m k 
be  drawn  parallel  to  BQ\  the  part  m n,  cut  off  by  EB 
produced,  will  be  equal  to  MN,  and  have  to  HG  the 
ratio  required.  It  is  plain,  that  whatever  be  the  ratio 
of  a to  , and  whatever  be  the  magnitude  of  FH,  if  the 
other  things  given  remain  the  fame,  the  lines  found  will 
be  all  parallel  to  BE'.  But  if  the  ratio  of  ■ to  0 re- 
main the  fame  likewife,  and  if  only  the  point  H vary, 
the  pofition  of  KL  will  remain  the  fame,  and  the  point 
M will  vary.  - 

Another  general  remark  which  may  be  made  on  the 
anal)  (is  of  porifms  is,  that  it  often  happens,  as  in  the 
laft  example,  that  the  magnitudes  required  may  all,  or 
a part  of  them,  be  found  by  confidering  the  extreme 
calcs ; bu|  .for  the  difeovery  of  the  relation  between 
them,  aud  the  indefinite  magnitudes,  we  mull  have  re- 
courle  to  the  hypothefis  of  the  porifm  in  its  moil  gene- 
ral or  indefinite  form ; and  mull  endeavour  fo  to  con- 
duct the  reafonmg,  that  the  indefinite  magnitudes  may 
at  length  totally  difappear,  aud  leave  a proportion  ai- 
ferting  the  relation  between  determinate  magnitudes 
only. 

For  this  purpofe  Dr  Simfon  fiequently  employs  two 
ftatcmer.ts  of  the  general  hypothefis,  which  he  compares 
together.  As  for  iullance,  in  his  analy fis  of  the  Lit  po- 

5 rifrp* 
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Po  Sfm  rifm,  lie  aITum«j  not  only  E,  any  point  in  the  line  DE,  , M(j  for  the  fame  rafou  DE'  = ^'  BD';but,  _ 

hut  alio  another  point  0,  anywhere  in  the  fame  line,  N 

to  both  of  which  V iuppofe.  line,  to  be  inBefted  from  ^ precc<ling  lemroa>  LB  ,AD.+AL.CD._LB 
the  points  A*  B.  Thu  double  (latcment,  however,  7 r ” N N N 

cannot  be  made  without  rendering  the  invdligation  long  . . , , , AL.nT  , , AB.m  , . . rip.  , npi_ 

and  complicated  , nor  is  it  even  acccffwy,  lor  it  may  be  AL  BL  + ^ UL  ; that  is,  DE  + Dr  - 

avoided  by  having  rccourfc  to  Cmpler  pvr,  mi.  or  to  Aei,  AB  T.  . „ ...  . 

or  to  propoliliona  of  live  .If.  -1  he  following  poriim  LO’  + LM  + • Join  LG  then  by  hypotlie- 

is  given  as  an  example  where  this  is  done  with  fome  fij  Lq,  + i M f u t0  LG.(  t(lc  famc  „ DF.+ 

ddScidiy,  but  with  confiderabW  advantage  hoth  w lli  jjjr.  |ias  to  jjq*.  let  itbethat  of  R toN,  then  LO’  + 
regard  10  the  fimplicity  and  uiortncfs  of  tlie  acnionltia- 

tion.  It  will  be  proper  topremiCc  the  following  lemma.  LM'rr^vLG*;  and  therefore  DE1+DF‘  = ^*LG,+ 
Plate  Let  AB  (fg.  7.)  be  a ftraight  line,  and  D,  L any  N 

CUCCXtll  two  point.  in  it,  one  of  which  D is  between  A and  Bi  il£-DL' ( but  DE*  + DF‘  = Ji-DG1 ; therefore,  £ 

.e,  CL  he  any  ftraight  line.  |»  AD-+^*D'=  (DC._ 

i?'AL*+^ r ’BL‘4gj-  DL’.  place  CL  perpen-  lqij,  therefore  DG* — LG‘  has  to  DL’  a conduit 
dicular  .0  AB,  and  through  the  point.  A,  C.  B,  dc-  Out  of  AB  to  R.  1 he  angle  DLG  i.  there- 

feribe  a circlet  and  let  CL  meet  it  again  in  E,  and  join  fore  a r.ght  angle,  and  the  ratio  of  A B to  R that  of 
AE,  BE.  Draw  DG  parallel  to  CE,  meeting  AE  cqual.ty,  otherw.fe  LD  would  be  green  in  magrutude, 

’ . 1 — ....  ..  1 An  rnnlrarv  In  I id  liinruilit  um.  l.(.  is  thdri  Imt'  (men  in 


— -AD’+t^’BD'ts 


and  BE  in  H and  G.  Draw  EK  parallel  to  AB. 
CL  : LB : :(LA  : LE::)  LA1 : LAxLE= M LA* 

CL : LA : : (I.B  : LE : r)  LB’ :LBxLE=^  BL*. 

Now  CL : LB  : : LA : LE : : (F.K)  LD  : KH,  and 
CL:LA::LB:LE:t  (EK)  LD  : KG  therefore, 
(V.  j+.)  CL  : AB  ::  (LD  : GH  ::)  LD‘  r EKxGH- 


=yV-C-LD‘ 


therefore  L2--LA*+  tA 


Lb 


contrary  to  the  fuppofition.  EG  is  thcrcfoic  given  in 
pofition  : and  fincc  R : N : : AB ; N : : LO*  + LM* : 
EG* ; therefore  the  fquarc  of  LG,  and  consequently 
LG,  is  given  in  magnitude.  i he  point  G is  there- 
fore given,  and  alfo  the  ratio  of  DE*  + DF*  to  DG*V 
which  is  the  fame  with  that  of  A B to  N. 

The  conftruetion  caiily  follows  from  the  analyfis,  but 
it  may  be  rendered  m«rc  limplcs  for  fincc  AH  : AB* 
; : AL : N,  and  BK* : AB* : : BL  : N;  therefore  AH1 
+ BK'i  AB* : : AB  : N.  Likewife,  if  AG,  BG,  be 


CL  joiued,  AB  : N : : AH1 : AG*,  and  AB  : N : 


•LD*=:  ABxLE+EKxGH.  Again,  CL:  LA::  BG* ; wherefore  AB  : N : : AK*4  BK*:  AG  + BG* 

/in  t f . . rnt  • nr  • -1  DB*  • DBxDG-LA  and  AG*  + BGi=AB';  therefore  the  angle  AGB  is  a 
<LB:LEt.iDB.DG..)DB  . DBXDG- CL  right  onc>  and  AL  . LG  . . LG . LB.  If  therefore  AB 

•DB4,  and  CL  : LB  : t (LA  : LE  : : DA  : DH  : :)  be  divided  in  L,  fo  that  AL  : LB  ; : AH* : BK* ; and 

LB  . , r LB,v  . , . if  LG,  a mean  proportional  between  AL  and  LB,  be 

DA1  : DAxDH— ’DA  ; therefore  ^rj-DA  + placed  perpendicular  to  AB,  G will  be  the  point  rc- 
T A quired. 

DB*=ApxDH+DBxDG=ABxLE4-EKX  ’fhc  ftep  in  the  analyfis,  by  which  a fecond  intro- 
T _ T A*  T R du&ion  of  the  general  hypotiiefis  is  avoided,  is  that  in 

GH  ; wherefore  - J DA*  + — pDB*=  ^y- LA*  + which  the  angle  GLD  is  concluded  to  be  a right  angle} 
CL  CL  CL  which  follows  from  DG*— GL’,  having  a given  ratio  to 

LA  1 dm  AB  LD*  $ E.  D.  LD1,  at  the  fame  timethat  LD  is  of  no  determinate  mag- 

CL  CL  * * nitude.  For,  if  poffiblc,  let  GLD  be  obtufe  (fig.  6.), 

Let  there  be  three  ftraight  lines  AB,  AC,  CB  and  let  the  perpendicular  from  G to  AB  meet  it  in  V, 
given  in  pofition  {fig.  5.)  j and  from  any  point  what-  therefore  V is  given;  and  fincc  GD  — LG*  = LD*-f- 
cver  in  one  of  them,  as  D,  let  perpendiculars  be  drawn  jDLxLV  ; therefore,  by  the  fuppofition,  LD'-fzDL 
-to  the  other  two,  as  DF,  DE,  a point  G may  be  found,  xLV  mud  have  a given  ratio  to  LD1 ; therefore  the 
fuch,  that  if  GD  be  drawn  from  it  to  the  point  D,  the  ratio  0f  LD*  to  DLxVL,  that  is,  of  LD  to  VL,  is 
fquarc  of  that  line  fhall  have  a given  ratio  to  thefum  of  given,  fo  that  VL  being  given  in  magnitude,  LD  is  al- 


GH  i wherefore  DA‘+^DB1;=  ^.LA‘  + 


£Alb.+abld, 


SUE.D. 


the  fquares  of  the  perpendiculars  DF  and  DE,  which  fo  given.  But  this  is  contrary'  to  the  fuppofition  ; for 
ratio  is  to  be  found.  > * LD  is  indefinite  by  hypothefis,  and  therefore  GLD 

Draw  AH,  BK  perpendicular  to  BC  and  AC;  and  cannot  be  obtufe,  nor  any  other  than  a right  angle. 
AB  take  L,  fo  that  AL  : LB  : : AH!  : BK* : \ The  conclufion  here  drawn  immediately  from  the  indc- 


in  AB  take  L,  fo  that  AL  : LB  : : AH!  : BK* : : 

AC1  :CB*.  The  point  L is  therefore  given;  and  if  termination  of  LD  would  be  deduced,  according  to 
N be  taken,  fo  as  to  have  to  AL  the  fame  ratio  that  Dr  Simfon’s  method,  by  affuming  another  point  D' 
Ail  has  to  AH  , N will  be  given  in  magnitude.  Al-  any  how,  and  from  the  fuppofition  that  GD’* — GL*  : 


A15  has  to  AH  , N will  be  gncn  an  magnitude,  /u- 
fo,  fince  AH* : BK*  : : AL  : LB.  and  AH'  : AB*  : : 
AL  : N,  C ffrn  BK:  • Ali  : 3 LB  : N.  Draw  LO, 


any  how,  and  Iroin  the  liippoution  that  L»ll  * — Lr J-.  : 
LD’* : : GD*— GL* : LD  « it  would  cafily  appear  that 
GLD  mull  be  a right  angle,  and  the  ratio  that  of  cqua- 


JLM  perpendicular  to  AC,  CB  | LO,  LM  aic  there-  lity, 

fore  given  in  magnitude.  Now,  becaufc  AB* : BK1  : : Thcfc  porifms  facilitate  the  folution  of  the  general 

a tv  . v . T it . . a tv  . r>r«  riF*  — problems  trom  which  they  arc  derived.  For  example,  let 

AD  . D1  , rv  . LB  . . AD  . Di  , and  Dl:  =*-—  ^ ftnught  ^ AJJ>  AC>  BC  (fig>  ^ ^ givcn  itI 

• pofi- 


r 
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pofition,  and  alfo  a point  R,  to  find  a point  D in  one  of 
t«-v — the  pi  Ten  lines,  fo  that  DE  and  DF  being  drawn  per- 
pendicular to  BC,  AC,  and  DR,  joined;  DE’+DF* 
may  have  to  DR'  a given  ratio.  It  is  plain,  that  ha- 
ving found  G,  the  problem  would  be  nothing  more  than 
. to  find  D,  fueh  tnat  the  ratio  of  GD5  to  DR1,  and 
therefore  that  of  GD  to  DR,  might  be  given,  the  point 
D being  in  the  circumference  of  a given  circle,  as  is 
well  known  to  geometers. 

The  fame  porifm  alfo  aflifts  in  the  folution  of 
another  problem.  For  if  it  were  required  to  find  D 
fuch  that  DE’  + DF*  might  be  a given  fpace  ; having 
found  G»  DG  would  have  to  DE’  + DF*  a given  ra- 
tio, and  DG  would  therefore  be  given  ; whence  the  fo- 
hitron  is  obvious. 

The  connection  of  this  porifm  with  the  impoffiblc 
eafe  of  the  problem  is  evident ; the  point  L being  that 
from  which,  if  perpendiculars  be  drawn  to  AC  and  CB, 
the  fum  of  their  (quarts  is  the  lead  pcffible.  For  fine* 
DF'+DE*  : DG*  : : LO‘  + LMA : LG' ; and  fincc 
LG  is  lefs  than  DG,  LO'  + LM*  muft  be  lefs  than 
DF'-f  DE*.  It  i*  evident  from  what  has  now  appear- 
ed, that  in  fomc  in  fiances  at  lead  there  is  a clofc  con- 
nection between  thefe  propofitions  and  the  maxima  or 
minima,  and  of  confcquencc  the  impoffible  cafes  of  pro- 
blems. The  nature  of  this  connexion  requires  to  be 
farther  invefligatcd,  and  is  the  more  intcrefttng  becaufe 
the  tranfition  from  the  indefinite  to  the  impoffible  cafe 
feems  to  be  made  with  wonderful  rapidity.  Thus  in 
the  firft  propolition,  though  there  be  not  properly 
(peaking  an  impoffible  cafe,  but  only  one  where  the 
point  to  be  found  goes  oft"  ad  infinitum,  it  may  be  re- 
marked, that  if  the  given  point  F be  anywhere  out  of 
f-s.  the  line  Hl>  (fig.  I.),  the  problem  of  drawing  GB 
equal  to  GF  is  always  peffiblr,  and  admits  of  juft  one 
folution ; but  if  F be  in  DH,  the  problem  admits  of 
no  folution  at  all,  the  point  being  then  at  an  infinite 
di  dance,  and  therefore  impoiliblc  to  be  aifigned.  There 
is,  however,  this  exception,  that  if  the  given  point  be 
at  K in  this  fame  lint,  DH  is  determined  by  making 
DK  equal  to  DL.  Then  every  point  in  the  line  DE 

fives  a folution,  and  may  be  taken  for  the  point  G. 

Icre  therefore  the  cafe  of  numbcrlcfs  dilutions,  and  of 
no  folution  at  all,  arc  as  it  were  conterminal  and  fb  clofe 
to  one  another,  that  if  the  given  point  be  at  K the 
problem  is  indefinite;  but  if  it  remove  ever  fo  little  from 
K,  remaining  at  the  fame  time  in  the  line  DH,  the 
problem  cannot  be  refolvcd.  This  affinity  might  have 
been  determined  d priori : for  it  is,  as  we  have  fecn,  a 
general  principle,  that  a problem  is  converted  into  a po- 
rifm  when  one  or  when  two  of  the  conditions  of  it  ne- 
oeffarily  involve  in  them  fomc  one  of  the  reft.  Sup- 
pofe,  then,  that  two  of  the  conditions  are  exaftly  in 
that  ftatc  which  determines  the  third ; then  while  they 
remain  fixed  or  given,  Ihould  that  third  one  vary  or 
differ  ever  fo  little  from  the  ftatc  required  by  the  other 
two,  a contradiction  will  enfuc  : therefore  if,  in  the  hy- 
pothefis  of  a problem,  the  conditions  be  fo  related  to  one 
another  as  to  rentier  if  indeterminate,  a porifm  is  pro- 
i duccd  ; but  if,  of  the  conditions  thus  related  to  one  ano- 
ther, fomc  one  be  fuppofed  to  vary,  while  the  others  con- 
tinue the  fame,  an  abfurdity  follows,  and  the  problem 
becomes  impoffible.  Wherever,  therefore,  any  problem 
admits  both  of  an  indeterminate  and  an  impoffible  cafe, 
ft  ft  certain,  that  thefe  cafes  arc  nearly  related  to  one 


another,  and  that  fome  of  the  conditions  by  which  they 
are  produced  are  common  to  both.”  It  is  fuppofed 
above,  that  two  of  the  conditions  of  a problem  involve 
in  them  a third ; and  wherever  that  happens,  the  con- 
chifion  which  has  been  deduced  will  invariably  take 
place.  But  a porifm  may  in  fome  cafes  be  fo  Ample  as 
to  arife  from  the  mere  coincidence  of  one  condition 
with  another,  though  in  no  cafe  whatever  any  incon- 
ftftcncy  can  take  place  between  them.  There  are, 
however,  comparatively  few  porifms  fo  fimple  in  their 
origin,  or  that  arife  from  problems  where  the  conditions 
are  but  little  complicated ; for  it  ufually  happens  that 
a problem  which  can  Income  indefinite  may  alfo  become 
impoffiblc  ; and  if  fo,  the  connexion  already  explained 
never  fails  to  take  place. 

Another  fpecies  of  impoffibilitv  may  frequently  arife 
from  the  porifmatic  cafe  of  a problem  which  will  a fleet 
in  fomc  mcafure  the  application  of  geometry  to  aftrono- 
my,  or  any'  of  the  fcunec3  depending  on  experiment  or 
observation.  For  when  a problem  is  to  be  rcfolvtU  by 
help  of  data  funrfhed  by  experiment  or  observation, 
the  fiift  thing  to  be  confulered  is,  whether  the  data  fo 
obtained  be  tufficknt  for  determining  the  thing  fought^ 
and  in  this  a very  erroneous  judgment  may  be  formed, 
if  we  reft  fatistied  with  a general  new  of  the  fubjed;  for 
tho*  the  problem  may  in  general  be  rcfolved  from  the  data 
with  which  wc  are  provided,  yet  thefe  data  may  be  fo 
related  to  one  another  in  the  cafe  under  confederation, 
that  the  problem  will  become  indeterminate,  and  inftcad 
of  one  folution  will  admit  of  an  indefinite  number.  This 
we  have  already  found  to  be  the  cafe  in  the  foregoing  pro- 
portion*. Such  cafes  may  not  indeed  occur  in  any  of  the 
p radical  applications  of  geometry  ; but  there  is  one  of 
the  fame  kind  which  has  a&ually  occurred  in  aftronemy. 
Sir  lfaac  Newton, oin  his  Principia,  lias  coniidcicd  a 
fmall  part  of  the  orbit  of  a comet  as  a ftraight  line  dc- 
feribed  with  an  uniform  motion.  From  this  hypo  thefts, 
by  means  of  four  obfervations  made  at  proper  intervals 
of  time,  the  determination  of  the  path  of  the  comet  is 
reduced  to  this  geometrical  problem  : • Four  llraight 
lines  being  given  in  pofition,  it  is  required  to  draw  a 
filth  line  acrofs  them,  fo  as  to  be  cut  by  them  into 
three  parts,  having  given  ratios  to  one  another.  Now 
this  problem  had  been  conftru&ed  by  Dr  Wallis  and 
Sir  Chriftopher  Wren,  and  alio  in  three  different  ways 
by  Sir  lfaac  himfclf  in  different  parts  of  hii  works;  yet 
none  of  thefe  geometers  obferved  that  there  was  a par- 
ticular fituation  of  the  linen  in  which  the  problem  ad- 
mitted ot  innumerable  fulutions  : and  this  happens  to 
lie  the  very  cafe  in  which  the  problem  is  applicable  to 
the  determination  of  the  comet’s  path,  as  was  firft  dif- 
covered  by  the  Abbe  Bofcovich,  who  was  led  to  it 
by  finding,  that  in  this  way  lie  could  never  deter- 
mine the  path  of  a comet  with  any  degree  of  ccr- • 
Unity. 

Bolides  the  geometrical  there  is  alfo  an  algebraical 
analyiU  belonging  toporfftm;  which,  however,  dot  s nut 
belong  to  this  place,  becaufe  we  give  this  account  of 
them  merely  as  an  -article  of  ancient  geometry;  and  the 
ancients  never  employed  algebra  in  their  invcllignticns. 
Mr  Playfair,  profcflbr  of  mathematics  in  the  uiwvcrfity 
of  Edinburgh,  has  written  a paper  on  the  origin  and 
geometrical  inreftigation  of  potiim*,  which  is  published 
in  the  third  volume  of  the  Tranfa&ions  of  the  Royal 
Society  of  Edinburgh,  from  which  this  account  of  the. 
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♦wi  fubjr/t  is  taken.  He  Has  there  prahufed  a fecond  pail 
V.tr.wck.  paper,  in  which  the  algebraical  inveftigatinn 

v of  porifnis  is  to  he  confidered.  This  will  no  doubt 
throw  confidcrable  light  upon  the  fubjett,  as  we  may 
readily  judge  from  that  gentleman’s  known  abilities,  and 
from’ the  fpccimcn  lie  has  already  giver,  us  in  the  firftt  part. 

PORK,  the  fltlh  of  fwinc  killed  for  the  purpoles  of 
food.  Sec  Sus. 

The  hog  is  the  only  domcftic  animal  that  we  know 
of  no  life  to  man  when  alive,  and  therefore  feems  pro- 
perly defig  ned  for  fi|pd.  Befideg,  as  loathfome  and  ugly 
to  every  human  eye,  it  is  killed  without  reluctance. 
The  PythagoiYans,  whether  to  preferve  health,  or  on 
account  of  compafllon,  generally  forbade  the  life  of  ani- 
mal food  ; and  yet  it  is  alleged  that  Pythagoras  referred 
the  ufe  of  hog’s  fl«lh  for  himfdf.  The  Jews,  the 
Egyptians,  fire,  and  other  inhabitants  of  warm  countries, 
and  all  the  Mahometans  at  prefent,  reject  the  ufe  of 
pork.  It  is  difficult  to  find  a fatisfaCtpry  reafon  for  this, 
or  for  the  precept  given  to  the  Jews  refpe&ing  it,  tho’ 
tinqucAionably  there  was  fome  good  one  for  it.  The 
Greeks  gave  great  commendations  to  this  food;  and  Galen, 
though  indeed  that  is  fufpeCted  to  be  from  a particular 
fondnefs,  is  everywhere  full  of  it.  The  Romans  confi- 
ricred  it  as  one  of  their  delicacies ; and  if  fome  of  the 
inhabitants  of  the  northern  climates  have  taken  an  aver- 
fion  to  it,  that  probably  arofe  from  the  uncultivated 
Rate  of  their  country  not  being  able  to  rear  it.  Pork 
is  of  a very  tender  (budure ; increased  perhaps  from  a 
peculiarity  in  its  (economy,  viz.  taking  on  fat  more 
readily  than  any  other  animal.  Pork  is  a white  meat 
even  in  its  adult  Hate,  and  then  give*  out  a jelly  in  very 
great  quantity.  On  account  of  its  little  perfpirability 
and  tendernefs  it  is  very  nutritious,  and  was  given  for 
that  intention  to  the  athUt *.  Wit£  regard  to  its  alka- 
lefccncy,  no  proper  experiments  have  yet  been  made ; 
but  as  it  is  of  a gelatinous  and  fucculent  nature,  it  is 
Cwtlrm'i  probably  lefs  fo  than  many  others.  Upon  the  whole, 
M*».  Md  It  appears  to  be  a very  valuable  nutriment ; and  the  rca- 
fon  is  not  very  obvious  why  it  was  in  fome  countries 
forbid.  It  is  faid  that  this  animal  is  apt  to  be  difeafed  ; 
but  why  were  not  inconveniences  felt  on  that  account 
jn  Greece  ? Again,  it  has  been  alleged,  that  as  Paleftinc 
would  not  rear  thefe  animals,  and  as  the  Jews  had 
learned  the  ufe  of  them  in  Egypt,  it  was  ncccffary  they 
fhould  have  a precept  to  avoid  them.  But  the  Egyp- 
tians theinfclvcs  did  not  tde  this  meat ; and  this  rcli- 
gioiis  precept,  indeed,  as  well  as  many  others,  feems 
to  have  been  borrowed  from  them.  Puflibly,  as  pork 
ss  npt  very  pcrfpirabk,  it  might  incrcafc  the  leprofy, 
which  was  faid  to  be  epidemic  in  Paieilinc ; though 
tliis  is  far  from  being  certain. 

PORLOCK,  in  tne  county  ofSomerfet  in  England,  is 
a finall  fca-port  town  fix  miles  well  from  Mine  head.  Thia 
whole  pariih,  including  hamlets,  contains  about  1 10 
houfrs,  and  nearly  600  inhabitants.  The  fituation  of  the 
town  is  very  romantic,  being  nearly  furrouuded  on  all 
fide*,  except  toward  the  fea,  by  fteep  and  lofty  hills, inter- 
fered by  deep  vales  and  hollow’  glens.  .Some  of  the  hills 
arc  beautifully  wooded,  and  contain  numbers  of  wilddeer. 
*1  he  valleys  arc  very  deep  and  pi&urcfque;  the  tides  be- 
ing ft  eep,fcarred  with  wild  rocks, and  patched  with  woods 
and  foielt  fl  rubs.  Some  of  them  are  well  cultivated 
and  ftudd  d with  villages  or  finglc  fairos  and  cottages, 
(d though  agriculture  here  is  very  imperfectly  underltood. 


Mofl  of  the  road*  and  fields  are  fo  fteep,  that  no  carriage*  IVirs 
of  any  kind  can  be  ufed  ; all  the  crops  arc  therefore  I * 
carried  in  with  crooks  on  horfes,  and  the  manure  in 
wooden  pots  called  dtjjel r.  Many  of  the  poor  are  cm- 
ployed  in  fpinning  ram  for  the  Dunftcr  manufactory. 

VV.  Long.  3.  32.  N.  Lat.  51.  14. 

PORO.  See  Calsuiia.  % 

PORPES.SE,  in  ichthyology.  See  Delphi*?*. 

PORPHYRIUS,  a famous  Platonic  philofopher,  was 
born  at  Tyre  in  233,  in  tlie  reign  of  Alexander  Seve- 
rus.  He  was  the  difciplc  of  Longinus,  and  became 
the  ornament  of  his  fclvool  at  Athens  ; from  thence  he 
went  to  Rome,  and  attended  Plotinus,  with  whom  lie 
lived  fix  years.  After  Plotinus’s  death  he  taught  phi- 
■lofophy  at  Rome  with  great  applaufc  ; and  became  well 
fkilicd  in  polite  literature,  geography,  aftxonomy,  and 
mufic.  He  lived  till  the  end  of  the  third  century,  and 
died  in  the  reign  of  Dioclcfian.  There  arc  ftill  extant 
his  book  on  the  Categories  of  Ariilotle;  a Treat  ife  on 
Abftinenye  from  Bclh  j and  fcvcral  other  pieces  in 
Greek.  He  alfo  compofed  a large  treatife  againft  the 
Chrillian  religion,  which  is  loft.  'ITut  work  was  au- 
fw’cred  by  Methodius  hi  (hop  of  Tyre,  and  alfo  by  Eu- 
febius,  Apolltnaruis,  St  Auguftin,  St  Jerome,  St  Cyrilf 
and  Thcodoret.  'I'hc  emperor  Theodotius  the  Great 
cawfed  Porphyrius V book  to  be  burned  in  338.  Thofe 
of  his  works  that  arc  ftill  extant  were  printed  at  Cam. 
bridge  in  1653,  8vo,  with  a Latin  verfion. 

“ Porphyrius  (fays  Dr  Enfield)  was,  it  muft  be  own- 
ed, a writer  of  deep  erudition  ; and  had  his  judgment  and 
integrity  been  equal  to  liis  learning,  he  would  have  defer- 
red a diilinguhhcd  place  among  the  ancients.  But  neither 
the  jplcndor  of  his  di&ion,  nor  the  variety  of  his  reading, 
can  atone  for  the  credulity  or  the  dilhoncfty  which  fifi- 
cd  the  narrative  parts  of  his  woi  ks  with  fo  many  extra- 
vagant tales,  or  intereft  the  judicious  reader  in  the  ab- 
flrufe  fubtcltic*  and  myftical  flights  of  his  philofopbical 
writings.” 

PORPHYRY,  a genus  of  lionet  bclcnging  to  the 
order  of  faxa.  It  is  found  of  feveral  different  colours, 
as  green,  deep  red,  purple,  black,  dark-brown,  and 
grey.  Under  the  name  of  porphyry , Mr  Kirwan  and 
M.  dc  SauiTure  include  thofc  Hones  which  contain  ei- 
ther fclt-fpar,  fchocrl,  quartz,  or  mica,  with  other  fpccies 
of  cryflallized  ftonc  on  a filiceous  or  calcareous  ground. 

There  arc  a great  many  different  kinds.  M.  Ferber  de- 
feribes  20  varieties  under  four  fpccics,  but  in  genetal  it 
is  confidered  with  relation  to  it*  ground,  which  is  met 
with  of  the  colours  already  mentioned!  When  the 
ground  is  of  jafper,  the  porphyry  is  commonly  very 
hard ; the  red  generally  contains  fclt-fpar  in  fmall  white 
dots  or  fpcckc ; and  frequently,  together  with  thefe, 
black  fpots  of  fchocrl.  The  green  is  often  magnetic, 
and  is  either  a jafper  or  fchocrl,  with  fpots  of  quartz. 
Sometimes  a porphyry  of  one  colour  contain*  a frag- 
ment of  another  of  a different  colour.  Thofc  that  have 
chert  for  their  ground  are  fulibk;  per  ft.  The  calca- 
reous porphyry  eonlilL  of  quartz,  fclt-fpar,  and  mica, 
in  feparate  grains,  united  by  a calcareous  cement  ; and, 

Lilly,  the  micaceous  porphyry’  coniilL  of  a grecnilb 
grey  micaceous  ground,  in  which  red  fclt-fpar  and 
greenifli  Joap-rock  are  inferted. 

The  porphyry  of  the  ancients  is  a moll  elegant  mafts 
of  an  extremely  firm  and  compact  ft  rupture,  remarkably 
heavy,  and  oj  a fine  ltrong  purple,  variegated  more  or 
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JVTfJiyr*.  bf#  with  pah-  red  and  white;  its  purple  is  of  all  degrees, 
from  the  claret -colour  to  that  of  the  violet  ; and  it#  va- 
riegations are  rarely  difpofed  in  veins,  hut  fpots  fome- 
times  very  final],  and  at  others  running  into  large  blotch- 
es. It  is  Ids  fine  than  many  of  the  ordinary  marbles  ; 
hut  it  excels  them  all  In  hard <u ft,  and  is  capable  of  a 
moft  elegant  polilb.  It  is  Iliil  found  in  immenfe  firm  a 
in  Egypt.  The  hard  red-lead  coloured  porphyry,  va- 
riegated with  black,  white,  and  green,  is  a moft  beauti- 
ful and  valuable  fubftance.  It  has  the  hardnefe  and  all 
the  other  characters  of  the  oriental  porphyry ; and  even 
greatly  excels  it  in  brightnefs,  and  in  the  beauty  and 
variegation  of  its  colours.  It  is  found  in  great  plenty  in 
the  iiland  ofMinorea;  and  is  well  worth  importing,  being 
greatly  fuperior  to  all  the  Italian  marbles.  The  hard, 
pale-red  porphyry,  variegated  with  black,  white,  and 
gretrn,  is  of  a pale  fi eft) -colour  ; often  approaching  to 
white.  It  is  variegated  in  blotches  from  half  an  inch  to 
an  inch  broad.  It  takes  a high  polifh,  and  emulate#  all 
the  qualities  of  the  oriental  porphyry*  It  is  found  ift 
immenfe  ilrata  in  Arabia  Petra*,  anil  in  tire  Upper 
Egypt  ; and  ia  k partite  nodules  in  Germany,  England, 
and  Ireland. 

Ficoroni  take#  notice  of  two  exquilitcly  fine  columns 
of  black  porphyry  in  a church  at  Rome.  In  Egypt 
there  are  three  celebrated  obclilks  or  piilani  of  porphy- 
ry, one  near  Cairo  and  two  at  Alexandria.  The  Fivnch 
call  them  4.g;i$lias,  and  in  England  they  arc  called  C/re- 
fair  a' j Kt edict. 

TTiC  art  of  cutting  porphyry,  pradifej  by  the  an- 
cients, appears  now  to  be  loft.  Indeed  it  is  difficult 
to  conceive  what  tools  they  ufed  for  falhioning  thofe 
huge  columns  and  other  porphyry  works  in  tome  of  the 
ancient  buildings  in  Koine.  One  of  the  moft  confi- 
dcrsblc  of  thefc,  Iliil  entire,  is  a tomb  of  Conftantia,  the 
emperor  Conftaniine's  daughter.  It  is  in  the  church  of 
St  Agnes,  and  is  commonly  called  ibe  tomb  of  line  chut. 
In  the  palace  of  the  Tliuillerita  there  is  alfo  a bull  of 
Apollo  and  of  twelve  emperors,  all  in  porphyry.  Some 
ancient  pieces  feem  to  have  been  wrought  with  the  chif- 
ftl,  others  with  the  law,  others  with  wheels,  and  others 
gradually  ground  down  with  emery.  Yet  modern  tools 
• M1  ill  fcarce  touch  porphyry.  Dr  Lifter  therefore  thinks*. 

If tJ'  that  the  ancients  had  the  fccret  of  tempering  Heel  better 
L^rV,  UT  than  we  ; and  not,  ns  fotnc  imagine,  that  they  had  the 
<tW.  v.J,  art  of  foftening  the  porphyry ; though  it  is  probable 
" bito-  lliat  time  and  air  have  contributed  to  incrcafe  its  l^rd- 
nefs.  Mr  Addifon  fay*,  he  faw  a workman  at  Rome 
cutting  porphyry ; but  his  advances  were  extremely 
flow  and  almoft  infenfiblc.  The  Italian  fculptors  work 
the  pieces  of  old  porphyry  columns  Hill  remaining  (for 
the  porphyry  quarries  arc  long  lince  loft)  with  a brafs 
faw  without  teeth.  With  this  faw,  emery,  and  water, 
they  rub  and  wear  the  Hone  with  infinite  patience. 
Many  perfons  haic  endeavoured  to  retrieve  the  ancient 
art,  and  particularly  I -con  Baptifta  Alberti ; who, 
finurhmg  for  the  ncceflary  materials  for  temper,  fays, 
he  found  goats  blood  the  beft  of  any  : but  even  this 
availed  not  much  ; for  in  working  with  chificls  tem- 
pered with  it,  I park*  of  fire  came  much  more  plcnti- 
fully  than  pieces  of  the  ftone.  *J  he  fculptors  were 
thus,  however,  able  to  make  a fiat  or  oval  form  ; hut 
could  never  attain  to  any  thing  like  a figure. 

In  the  year  1 55$,  Cofmo  dc  Media's  is  faid  to  lave 
diftillcd  a water  from  certain  herb?,  w ith  which  his  fculp- 
Vol.XV.  Panic. 


tor  France  few  Tadd*  gave  his  tools  fuch  an  admi**able  Porphyry 
hardnefs  and  fo  fine  a temper,  that  he  performed  fome 
very  exquifitc  works  with  them  ; particularly  our  Sa-  ^ * -* 
viour’s  head  in  demi  relievo,  and  Cofmo**  head  and  his 
duchefs’#.  The  very  hair  and  beard,  how  difficult  fo- 
cvcr,  arc  here  well  conducted  ; and  there  i$  no  tiling  of 
the  kind  fuperior  to  it  in  all  the  work#  of  the  ancient#  ; 
but  the  fccret  appears  to  have  died  with  him.  The 
French  have  difeovered  another  mode  of  cutting  por- 
phyry, vit . with  an  iron  faw-  without  teeth,  and 
a kind  of  free  ftone  pulverized,  and  water.  The  au- 
thors of  thi*  invention  fay,  that  they  could  form  the 
whole  contour  of  a column  hereby  if  they  had  matter  to 
work  on.  Other*  have  propofol  to  harden  tools  fo  as 
to  cut  porphyry,  by  fteeping  them  in  the  juice  of  the 
plant  called  bear't  beech  or  Irinkvrfint.  See  Birch’s 
Miff.  R.  S.  vol.  i.  p.  23 H.  vuL  ii.  p.  73,  &c.  Mr  Boyle 
lays,  that  he  caufcd  porphyry  to  he  cut  by  means  of 
emery.  Heel  fawn,  and  water ; and  obferves,  that  in  Ins 
time  the  Englifh  workmen  were  ignorant  of  the  man- 
ner of  working  porphyry,  and  that  none  of  them  would 
undertake  to  cut  or  polith  it.  See  his  Works  «br.  voL  i. 

p.  tif. 

Da  Coll  a fuppofc#,  and  perhaps  with  reafon,  that 
the  method  ufed  by  the  ancients  in  cutting  and  engra- 
ving porphyry  was  extremely  fitnple,  and  tliat  it  was 
performed  without  the  aid  of  any  fcientific  mean#  that 
are  now  loft.  He  imagine#,  tliat,  by  unwearied  dili- 
gence, afid  with  numbers  of  common  tools  at  great  ex- 
pense, they  tudelv  hewed  or  broke  the  ftone  into  the 
intended  figure,  and  by  continued  application  reduced 
them  into  more  regular  defigns ; and  that  they  com- 
pleted the  work  by  poli filing  it  with  great  labour,  by 
the  aid  of  particular  hard  fands  found  in  Egypt.  And 
he  think#,  that  in  the  porphyry  quarries  there  were 
layers  of  grit  or  loofc  difuniud  particle#,  analogous  to 
the  porphyry,  which  they  carefully  fought  for,  and  ufed 
for  this  work.  Sec  Nut.  Hip.  of  FoJJii /,  p.  285. 

Pc kPttruj. Shell,  a fpccics  of  Murex. 

PORPITES,  the  Hair-bottom  STowr.in  natural 
hiftory,  a name  given  by  authors  to  a fmall  fpccics  of 
foffil  coral;  which  is  ufually  of  a rounded  figure  con- 
fide rably  Batted,  and  ftriated  from  the  centre  everyway 
to  the  circumference.  Thefc  are  of  different  fixes  and 
of  different  colours,  as  grevifh,  wlutifh,  brownifh,  or 
bluifti,  and  arc  ufually  found  immerfed  in  ftone.  See 
Plate  CC. 

PORRUM,  the  Leek  ; a fpecies  of  plants,  belong- 
ing to  the  genua  of  Allium. 

PORT,  a harbour,  river,  or  haven,  formed  either  by 
nature  or  art  to  receive  and  (heller  (hipping  from  the 
Homs  and  waves  of  the  open  lea. 

Artificial  port#  are  thofe  which  arc  either  formed  by 
throwing  a ftrong  mound  or  tampirc  acrofs  the  har- 
bour’# mouth  to  fome  ifland  or  rock,  or  crofting  two 
long  barriers,  which  ft  retch  from  the  land  on  each  fide 
like  arms  or  the  horns  of  a crcfccnt,  and  nearly  inclofc 
the  haven  ; the  former  of  thefe  are  called  mol.  -Itemis  and 
the  latter  fierr. 

Port,  is  alfo  a name  given  on  fome  oceafions  to  the 
larboard  or  left  fide  of  the  fhip,  as  in  the  following  in- 
finite™. Thus  it  is  faid,  “the  th  ip  heel#  to  port,”  i.r. 

Hoops  or  inclines  to  the  larboard  fide.  41  Top  the  yard 
to  port  !”  the  order  to  nuke  the  larboard  extremity  of 
a yard  higlicr  than  the  other.  “ Port  the  lielm  1”  the 
3 E ©rd«r 
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Port,  order  to  put  the  helm  over  to  the  larbo*rd-fide  of  the 
~ * vcffcl.  In  all  thefc  fen  ft  s this  phrafe  appears  intended 
to  prevent  any  miftakes  happening  from  the  fimilarity 
of  founds  in  the  words  Jlorloird  and  larboard , particu- 
larly when  they  relate  to  the  helm,  where  a mifappre- 
henlion  might  be  attended  with  very  dangerous  confe- 
quences. 

Ports,  the  cmBrafurcs  or  openings  in  the  fide  of  a 
fhip  of  War,  wherein  the  artillery  is  ranged  in  battery 
upon  the  decks  above  and  below. 

The  ports  are  formed  of  a fufficicnt  extent  to  point 
and  fire  the  cannon,  without  injuring  the  (hip’s  fide  by 
the  recoil ; and  as  it  fenres  no  end  to  enlarge  them  be- 
yond what  is  ncceffary  for  that  purpofe,  the  (hipwrights 
have  cflablifiud  certain  diir.cnfions,  by  which  they  arc 
cut  in  proportion  to  the  fizc  of  the  cannon. 

The  ports  are  Ihut  in  at  fea  by  a fort  of  hanging- 
doors  called  the  port-lists  ; which  are  fattened  by  hinges 
to  their  upper  edges,  fo  as  to  let  down  when  the  can- 
non are  drawn  into  the  fliip.  By  this  means  the  water 
is  prevented  from  entering  the  lower  decks  in  a turbu- 
lent fea.  The  lower  and  upper  edges  of  the  ports  are 
always  parallel  to  the  deck,  fo  that  the  guns,  when  le- 
velled in  their  carriages,  arc  all  equally  high  above  the 
lower  extremity  of  the  ports,  which  is  called  the  port- 
cells. 

Port,  is  tdfo  a ftrong  wine  brought  from  Port-a- 
port,  andalfo  called  Porto  and  Oporto. 

Port  of  the  k'oicr,  in  mufic,  the  faculty  or  habit  of 
making  the  /hakes,  paJTagts,  and  diminutions,  in  which 
the  beauty  of  a fong  or  piece  of  mufic  confitts. 

Pottr-Crayon,  a pencil-cafe,  which  is  ufually  four  or 
five  inches  long,  and  contrived  fo  as  that  the  pencil  may 
Hide  up  and  down.  Its  infidc  is  round,  and  its  outfide 
is  fometimes  filed  into  eight  Tides  or  faces,  on  which  arc 
drawn  the  fcltor-lines ; fometimes  it  is  made  round  both 
without-fide  and  within,  and  has  its  length  divided  into 
inches  and  parts  of  inches. 

Pofcr-Fire,  a competition  for  fetting  fire  to  powder, 
&c.  Port-fires  are  frequently  ufed  by  artillery  people 
in  preference  to  matches;  and  they  arc  dittinguifhed 
into  wet  and  dry  port-fires.  The  compofition  of  the 
former  is  faltpctrc  four,  fulphur  one,  and  mealed  powder 
four.  When  thefc  materi ah*  arc  thoroughly  mixed  and 
fifted,  the  whole  is  to  be  moiilened  with  a little  linfecd 
oil,  and  rubbed  between  the  hands  till  all  the  oil  is  im- 
bibed by  the  compofition.  The  preparation  for  dry 
port-fires  is  faltpctre  four,  fulphur  one,  mealed  powder 
two,  and  antimony  one.  Thefc  compositions  arc  dri- 
ven into  {mall  paper  cafes,  to  be  ufed  whenever  necef- 
iary. 

Poxr-aux- Prune,  fo  called  by  the  French,  is  a coun- 
try on  the  coatt  of  Africa,  to  the  north  of  the  ifland 
of  Madagafear.  It  is  a rich  country,  and  fertile  in  rice 
and  pattures ; it.  is  inhabited  only  by  the  negroes,  who 
arc  an  induttrious  good  fort  of  people,  but  very  fuper- 
ftitious.  There  arc  no  towns,  but  fcvcral  villages,  and 
they  have  fume  cuttoms  which  feem  to  incline  to  Ju~ 
dail’m.  * 

Poxr-fackfou,  in  New  Holland.  See  Nexo  Holla  sd, 
n°  7,  &c. 

Post- Royal,  a fea-port  town  in  the  i/1 and  of  Jamaica. 
It  was  once  a place  of  the  greateft  riches  and  importance 
in  the  Well  Indies  : but  in  1692  it  wasdettroyed  by  an 
earthquake,  in  1702  by  fire,  in  1722  by  an  inundation 


of  the  fea,  and  in  1 744  it  fuffered  greatly  by  a hurri- 
cane. It  Is  now  reduced  to  three  ftieets,  a few  lanes, 
and  about  200  lioufes.  It  contains  the  royal  navy-yard 
for  hearing  down  and  refitting  the  king's  /hips  ; the 
navy-hofpit;d,  and  barracks  for  a regiment  of  foldiers. 
The  fortifications,  which  arc  very  extenfive,  being  in 
excellent  order,  and  having  been  lately  ftrengthened 
with  many  additional  works,  it  may  be  faid  to  vie  in 
point  of  ftrength  with  any  fortrefs  in  the  king’s  domi- 
nions. The  harbour  is  one  of  the  bell  in  the  world, 
and  1 000  /hips  may  ride  therein,  fccure  from  every 
wind  that  can  blow.  It  is  fix  miles  eatt  of  Spanilh- 
town,  and  as  much  by  water  fouth-catt  of  Kingdom 
W.  Long.  76.  40.  N.  Lat.  18.  o. 

Poxr-Royaf,  an  ifland  in  Noith  America,  on  the  coatt 
of  South  Carolina,  which,  with  the  neighbouring  con- 
tinent, forms  one  of  the  moll  commodious  harbours  in 
the  Briti/h  plantations.  It  is  15  miles  in  length  ; and 
the  town  on  the  north  Ihore  is  called  Beaufort . W. 
Long.  80.  10.  N.  Lat.  31.  40. 

Poxr-Royal,  the  name  of  two  monaftcrics  of  Ciftcr- 
tian  nuns  in  the  diocefe  of  Paris ; the  one  near  Chev- 
reufe,  at  the  dillance  of  five  leagues  from  Paris,  called 
Port- Royal  of  the  Fields  ; and  the  other  in  Paris,  in  the 
fuburbs  of  St  James. 

The  nuns  of  the  former  of  thefc  monattcrics  proving 
refractory,  were  difperfed ; when  many  ecclcfiattics,  ami 
others,  who  were  of  the  fame  fentiments  as  thefc  reli- 
gious, retired  to  Port- Royal,  took  apartments  there, 
and  printed  many  books.  Hence  the  name  of  Port - 
Royalijh  was  given  to  all  their  party,  and  their  books 
were  called  books  of  Pat-Royal : from  hence  we  fay 
the  writers  of  Port- Royal,  MclEcurs  dc  Port- Royal,  and 
the  iranfiations  and  grammars  of  Port-Royal. 

PORTA,  or  Fma  Pomta,  in  anatomy,  a large  vein 
dittributed  through  the  liver  in  tlic  manner  of  an  ar- 
tery. See  Anatomy,  n"  96. 

PoxTA-dngufia  (anc.  geog. ) , mentioned  only  by 
Ptolemy  ; a town  of  the  Vaccaei  in  the  Hither  .Spain  ; 
thought  by  fomc  to  be  Torre  Quemadd,  in  Old  Cailile ; 
by  others  Los  Palvjfes,  a village  between  Burgos  and 
Torre  Quemada. 

PORTAv-Roman x (anc.  grog.),  according  to 
Pliny,  Romulus  left  but  three,  or  at  moll  four,  gates  of 
Rome : afterwards,  on  enlarging  the  Pouurria,  or  com- 
pafs  of  the  city,  they  amounted  to  37. 

P,ORTAL,  in  architecture,  a little  gate  where  there 
arc  two  gates  of  a different  bignefs  ; alfn  a little  fquarc 
comer  of  a room  cut  off  from  the  rcll  by  the  wainfeot, 
and  forming  a Ihort  paflage  into  the  room.  The  fame 
name  is  alfo  fometimes  given  to  a kind  of  arch  of  join- 
ers work  before  a door. 

PORT  ATE,  or  a Crofs  Poktatk,  in  heraldry,  a crofs 
which  docs  not  Hand  upright,  as  croffes  generally  do  ; 
but  lies  ac^ofs  the  cfcutchcon  in  bend,  as  u it  were  car- 
ried on  a man’s  (boulder. 

PORTCULLICE,  in  fortification,  is  an  affemblage 
of  fevcral  large  pieces  of  wood,  joined  acrofs  one  ano- 
ther like  a harrow,  and  each  pointed  with  iron  at  the 
bottom.  They  arc  fometimes  hung  over  the  gate-way 
of  old  fortified  towns,  ready  to  let  down  in  calc  of  fur- 
prife,  when  the  gates  could  not  be  (hut. 

PORTER,  a kind  of  malt-liquor  which  differs  from 
ale  and  pale  beer,  in  its  being  made  with  high  dried 
malt.  Sec  Ale,  Beer,  and  Brewing. 

PORT- 
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PORT-Glasgow.  See  Glasgow,  n*5 1 r». 

PORTGREVE,  or  Portgrave,  was  anciently  the 
principal  mngiftratc  in  ports  and  other  maritime  towns. 
The  word  is  formed  from  the  Saxon  pc*tt  **  a port  or 
other  town  ;**  and  geref,  **  a governor.**— -It  is  fomc- 
thnes  alfo  written  pcrt.rrrr. 

Camden  observes,  that  the  chief  magiftrate  of  Lon- 
don was  anciently  called  pvt-grev*  : inllcad  of  whom, 
Richard  I.  ordained  two  bailiffs  ; and  foon  afterwards 
King  John  granted  them  a mayor  for  their  yearly  ma* 
gift  rate. 

PORTICI,  a palace  of  the  king  of  Naples,  fix 
miles  from  that  capital.  It  has  a charming  fituation, 
on  the  fca-fide,  near  mount  Vefuvius.  It  is  enriched 
with  a vafl  number  of  fine  ftatucs,  and  other  remains 
of  antiquity,  taken  out  of  the  ruins  of  Herculaneum. 

'Phe  mufeum  confifts  of  16  rooms,  in  which  the  dif- 
ferent articles  are  arranged  with  very  great  taftc.  The 
floors  arc  pared  with  Mofaic,  taken  from  the  recovered 
town*,  and  the  wall*  of  the  court  are  lined  with  infer  ip- 
tions.  Befides  bulls,  flatucs,  medals,  intaglios,  lamps 
and  tripods,  there  is  fcarccly  an  article  ufed  by  the  an- 
cients of  which  a fperimen  may  not  be  feen  in  this  mu- 
feum. **  But  the  moll  valuable  room  is  the  library, 
from  the  numerous  manufeript  rolls  which  it  contains. 
What  a field  is  here  for  conjecture ! what  room  for 
hope!  Among  this  incftitnable  collet  ion,  how  many 
gr  eat  works  are  there,  of  which  even  the  names  arc 
now  unknown  ! how  many  unbroken  volumes,  whofc 
v.ry  fragments,  preferved  in  the  writings  of  tire  ancient 
(choliafts,  convey  to  us  moral  improvement,  information, 
and  delight  ! perhaps  all  the  dramatic  piece*  of  Menan- 
der and  Philemon  ; perhaps,  nay,  certainly,  the  loft  De- 
cades of  Livy ; for  it  is  impofliblc  to  fuppofe,  that  a- 
mong  fo  many  rolls,  the  moll  admired  hiftory  of  the 
people  who  poffeffcd  them  is  not  to  be  found  : what  pri- 
vate library  in  Britain  is  without  the  bell  biftories  of 
England  ? But  how  I tremble  for  their  fituation,  as 
Purtici  is  built  on  the  lava  that  overwhelmed  Hercula- 
neum ! How  I tremble  too  for  the  indifference  of  the 
king  of  Naples  towards  this  invaluable  treafure,  in 
which  all  the  mofl  enlightened  people  of  Europe  arc 
deeply  interefted  ! When  I firfl  faw  them,  I had  no  idea 
of  what  they  were,  as  they  refttnble  wooden  truncheons 
burnt  almoft  to  charcoal.  They  are  fo  hard  and  brittle, 
that  the  greateft  caution  mud  be  ufed  in  removing 
them,  left  they  crumble  to  dull ; tuverthelcfs,  an  inge- 
nious friar  of  Genoa,  named  Reggio,  undertook  to  un- 
roll them;  and  by  a moll  curious,  though  tedious  pro- 
cefs,  fo  far  fuccetded,  as  to  tranlcribe  three  Greek  Trea- 
ties on  Philofophv  and  Mufic  ; but  finding  (as  I hear) 
no  other  cncouragmcnt  than  his  falary,  which  was  but 
little  more  than  you  pay  feme  of  your  fervanta,  the 
wotk  was  unhappily  dil'cantinucd.  Were  thefc  manu- 
scripts in  England,  they  would  not  long  remain  a fecrct 
to  the  world.” 

PORTICO,  in  architecture,  a kind  of  gallery  on 
the  ground  ; or  a piazza  encompailcd  with  arches  fup- 
ported  by  columns,  where  people  walk  under  covert. 
'Phe  roof  is  ufualiy  vaulted,  iometimes  flat.  Tht  an- 
cients called  it  fact mar.  Though  the  word  penno  be 
derived  from  porta,  “ gate,  door yet  it  is  applied 
to  any  dilpofition  of  columns  which  form  a gallery, 
without  any  immediate  relation  to  doors  or  gates.  The 
muti.  celebrated  porticoes  of  antiquity  were,  thole  of  So- 
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lomon’s  temple,  which  formed  the  atrium  or  court,  and 
cncompaffcd  the  fun&uary  ; tliat  of  Athens,  built  for  the  * 
people  to  divert  thcmfelves  in,  and  wherein  the  phflofo- 
phers  held  their  difputea  and  convcrfation*,  (fee  Porch  ); 
and  that  of  Pomp ey  at  Rome,  railed  merely  for  magni- 
ficence, confifting  of  fevcral  rows  of  columns  fuppott- 
ing  a platform  of  vafl  extent  ; a draught  whereof, 
Serlio  gives  us  in  hi*  antique  buildings.  Among  the 
modern  porticoes,  the  molt  celebrated  is  the  piazza 
of  St  Peter  of  the  Vatican. — That  of  Covent-Gardeu, 
London,  the  work  of  Inigo  Jones,  is  alio  much  ad- 
mired. 

PORTII.  See  Pompeii. 

PORTLAND,  a pcninfula  in  Dorfetlhire,  of  great 
ftrength  both  by  nature  and  art,  being  furrounded  with 
inacctfliblc  rocks,  except  at  the  landing-place,  where 
there  is  a ftmng  caftlc,  called  Portland  enfit , built  by 
kir.g  Henry  VIII.  There  is  but  one  church  in  the 
iflaud  :.and  that  Hands  fo  near  the  fra,  that.it  is  often 
in  danger  from  it.  It  is  now  chiefly  noted  for  the  frec- 
ftonc  which  is  found  there,  and  which  is  greatly  em- 
ployed in  London,  and  other  parts  of  England,  for 
building  the  fine  ft  ftru&urcs.  St  Paul’s  church,  in  par- 
ticular, was  built  therewith.  W.  Long.  2.  35.  N.  Lat. 

The  following  cuftom  at  Portland  is  worthy  of  no- 
tice. “ While  I was  looking  over  the  quirrics  at  Port- 
land (fays  Mr  Smeaton),  and  attentively  confidering  the 
operations,  obferving  how  foon  the  quarrymen  would 
cut  half  a ton  of  fp.iivl*  from  an  unformed  block,  and 
what  large  pieces  flew  off  at  every  ftroke  ; how  fpcedily 
their  blows  followed  one  another,  and  how  inccffantly 
they  purfued  this  labour  with  a tool  of  from  18  to  20 
pound  weight ; I was  naturally  led  to  view  and  confider 
the  figure  of  the  operative  agent  j and  after  having  ob- 
ferved,  that  by  far  the  greateft  number  of  the  quarry- 
men  were  of  a very  robuil  hardy  form,  in  whofc  hands 
the  tool  I have  mentioned  feemed  a mere  play-thing, 

1 at  lail  broke  out  with  furprife,  and  inquired  of  my 
guide,  Mr  Roper,  where  they  could  poffibly  pick  up 
fitch  a fet  of  Rout  fellows  to  handle  the  i -vel,  which  in 
their  hands  feemed  nothing  ? for  I obferved,  that  in  the 
fpace  of  1 5 minutes,  they  would  knock  off  as  much 
wallc  matter  from  a mafs  of  Hone,  as  any  of  tliat  occu- 
pation I had  ever  feen  before  would  do  iu  an  hour.  Says 
Roper,  * we  do  not  go  to  fetch  thofe  men  from  a diftance, 
they  arc  all  bom  upon  the  iflaud,  and  many  of  them 
have  never  been  farther  upon  the  main  laud  thin  to 
Weymouth.*  I told  him,  I thought  the  air  of  that 
illand  mull  be  very  propitious,  to  fumifh  a breed  of 
men  fo  particularly  formed  for  the  bulincf#  they  follow- 
ed. * The  air  (he  replied),  though  very  (harp  from  our 
elevated  fituation,  is  certainly  very  healthy  to  working 
men  ; yet  if  you  knew  how  thefc  men  are  produced, 
you  would  wonder  the  lefa ; for  all  our  marriages  here 
are  productive  of  children.*  On  defiring  an  explana- 
tion how  tiiis  happened,  he  proceeded:  * Our  people 
here,  as  they  are  bred  to  hard  labour,  are  very  early  in 
a condition  to  marry  and  provide  for  a family  ; they  in- 
termarry with  one  another,  very  rarely  going  to  the 
main-land  to  feck  a wile  ; and  it  has  been  the  cuftom  of 
the  ifland,  from  time  immemorial,  that  they  never  mar- 
ry till  the  woman  is  pregnant.*  But  pray  (fai'd  I) 
docs  not  this  fuliject  you  to  a great  number  of  bailards  ? 
Have  not  your  Portlanders  the  fame  kind  of  fickleneft 
3 E 2 in 
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ro  t-*'  1 • In  ihclr  attachments  that  Englishmen  arc  fubjetk  to  ? 
’ and,  in  confcquentv,  docs  r.ot  this  produce  many  incon- 
veniences ? 4 None  at  all  (replies  Roper),  for  previous  to 
my  arrival  here,  there  was  hut  one  child  on  record  of 
the  parilh  rcgifler  that  had  been  bom  a ballard  in  the 
eompxf*  of  150  years.  The  mode  of  courtfhip  here  i*, 
that  a young  woman  never  admits  of  the  Tenons  ad- 
dnefles  of  a young  man,  but  on  fuppofttion  of  a tho- 
rough probation.  When  (he  becomes  with  child,  (he 
tilts  her  mother,  the  mother  tells  her  father,  her  father 
tells  l.is  father,  and  he  tells  his  fos,  that  it  is  then  pro- 
per time  to  be  married/  But  fuppofc,  Mr  Roper, 
flic  does  not  prove  to  be  tvlth  child,  what  happens  then  ? 
l)o  they  live  together  without  marriage  ? or,  if  they 
feparate,  ij  not  this  fuch  an  imputation  upon  her,  as  to 
prevent  her  getting  another  fuitor  ? * The  cafe  is  thus 
managed  (anfwercd  my  friend),  if  the  woman  does  not 
prove  with  child  after  a competent  time  of  courtfhip, 
they  conclude  they  arc  not  dcllined  by  Providence  for 
each  other  ; they  therefore  feparate  ; and  as  it  is  an  cfla- 
blilhcd  maxim,  which  the  Portland  women  obfervewith 
great  ftri^knefs,  never  to  admit  a plurality  of  lovers  at 
one  time,  their  honour  is  noway  tamifhed  : (he  juft  as 
foon  (after  the  affair  is  declared  to  l>c  broke  off)  gets 
another  fuitor,  as  if  (lie  had  been  left  a widow,  or  that 
nothing  had  ever  happened,  hut  that  fhc  had  remained 
an  immaculate  virgin.*  But  pray.  Sir,  did  nothing’ 
particular  happen  upon  your  men  coming  down  from 
London  ? 4 Yea  (fays  he)  our  men  were  much  (truck, 
and  mightily  pleaded  with  the  facility  of  the  Portland 
ladies,  and  it  was  not  long  before  fcvcral  of  the  women 
proved  with  child ; but  the  men  being  called  upon  to 
marry  them,  this  part  of  the  teflon  they  were  uninft me- 
ted in } and  on  their  refuted,  the  Portland  women  arofe 
to  done  them  out  of  the  lfland  ; inlomuch,  that  thofc 
few  who  did  not  choofc  to  take  their  fweethcarts  for  btt - 
ter  or  for  worfe,  after  fo  fair  a trial,  were  in  reality  ob- 
liged to  decamp  ; and  on  this  occafion  Tome  few  halbrds 
were  bom  : but  fincc  then  matters  have  gone  on  accord- 
ing to  the  ancient  cuftoin.” 

PORTLAND  vase,  a celebrated  funeral  vafe  which 
was  long  in  pofleflion  of  the  Uaberint  family;  but  which 
was  lately  purchafed  for  1000  guineas  by  the  Duke  of 
Portland,  from  whom  it  has  derived  its  prefent  name. 
Its  height  is  about  ten  inches,  and  its  diameter  where 
broadcll  fix.  There  are  a variety  of  figures  upon  it  of 
moll  cxquiiitc  workmanfhip,  in  has  relief  of  white  opake 
glafs,  raiTed  on  a ground  of  deep  blue  glafs,  which  ap- 
pears black  except  when  held  againlk  the  light.  It  ap- 
pears to  have  been  the  work  of  many  yeans,  and  there 
are  auliquariam  who  date  its  production  fcveral  centuries 
before  the  Chriitian  era ; fincc,  as  has  been  faid,  fculpturc 
was  declining  in  excellence  in  the  time  of  Alexander 
the  Great. 

RefpeCking  the  purpofe  of  this  vafe,  and  what  the  fi- 
gures on  it  were  meant  to  reprefent,  there  have  been  a 
variety  of  conjectures,  which  it  is  not  our  bufinefs  to 
tf  enumerate.  We  think  with  Dr  Darwin*  that  it  was  not 
tbt  PLmtt.  made  for  the  aihes  of  any  particular  perfon  deceafed  ; 

and  therefore  that  the  fubjeck  of  its  cmbcllifhmcnts  is 
not  a private  hiftory,  but  of  a general  nature.  But  we 
are  not  fure  that  he  is  right  in  conjecturing  it  to  repre- 
sent a part  of  the  Eleuiinian  myftcrics ; bccaufc  that 
conjeCkure  depends  on  Warburton’s  explanation  of  the 
6th  book  of  the  Aincid,  which  docs  not  now  command 
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that  refpeA  which  it  did  when  it  was  firft  propofed.  Ponluj 
We  (hall  therefore  give  a fliort  account  of  the  icveral  T. 
figures,  without  noticing  any  of  the  theories  or  con-”***™* 
jcd\uret  that  have  been  made  about  them. 

In  one  compartment  three  exqutfite  figures  are  placed 
on  a ruined  column,  the  capital  of  which  is  fallen,  and 
lies  at  their  feet  among  other  disjointed  floats : they  fit 
under  n tree  on  loofc  piles  of  (lone.  The  midtile  figure 
is  a female  in  a reclining  and  dying  attitude,  with  an 
inverted  torch  in  her  lift  hand,  the  elbow  of  which  fup- 
ports  her  as  (lie  finks,  while  the  right  hand  is  railed 
and  thrown  over  her  drooping  head.  Tlu:  figure  on 
her  right  hand  is  a man,  and  that  on  the  left  a woman, 
both  lupporting  thrmfclves  on  thtir  arms,  and  apparent- 
ly thinking  intensely.  Their  bucks  arc  to  the  dying 
figure,  and  their  faces  are  turned  to  her,  but  without 
an  attempt  to  alfill  her.  On  another  compartment  of 
the  vafe  is  a figure  coming  through  a portal,  and  go- 
ing down  with  great  timidity  into  a darker  region, 
where  he  is  received  by  a beautiful  female,  who  llrctchef 
forth  her  hand  to  help  him : between  her  knees  is  a 
large  and  playful  ferpent.  She  fits  with  her  feet  to- 
wards an  aged  figure,  having  one  foot  funk  into  the 
earth,  and  the  other  railed  on  a column,  with  his  chin 
rclling  on  his  hand.  Above  the  female  figure  is  a Cupid 
preceding  the  firlk  figure,  and  beckoning  him  to  ad- 
vance. This  frit  figure  holds  a cloke  of  garment, 
which  he  feems  anxious  to  bring  with  him,  but  which 
adheres  to  the  fide  of  the  portal  through  which  he 
has  paded.  In  this  compartment  there  are  two  trees, 
one  of  which  bends  over  the  female  figure  and  the  other 
over  the  aged  one.  On  the  bottom  of  the  vafe  there 
is  another  figure  on  a larger  fcale  than  the  one  we  have 
already  mentioned,  but  not  fo  well  finifhed  nor  fo  eleva- 
ted. This  figure  points  with  its  finger  to  its  mouth. 

The  drtfs  appears  to  be  curious  and  cumberibmc,  and 
above  there  is  the  foliage  of  a tree.  On  the  head  of  the  fi- 
gure there  is  a Phrygian  cap:  it  is  not  eafy  to  fay  whe- 
ther this  figure  be  male  or  female.  On  the  handles  of 
the  vafe  are  reprefen  ted  two  aged  heads  with  the  can 
of  a quadruped,  and  from  the  middle  of  the  forehead 
rifes  a kind  of  tree  without  leaves : thefe  figures  are  in 
all  probability  mere  ornaments,  and  have  no  connection 
with  the  rell  of  the  figures,  or  the  Itory  reprefeftted  on 
the  vafe. 

PORTLANDIA,  in  botany  : A genus  of  the  mo- 
nogynia  order,  belonging  to  the  pentandria  clafs  of 
plants  ; and  in  the  natural  method  ranking  with  thofc 
of  which  the  order  is  doubtful.  The  corolla  is  eleva- 
ted and  funnel-fhaped  ; the  anthers  are  longitudinal ; 
the  capfule  pentagonal,  and  retufeat  top  ; bilocular,  and 
crowned  with  a pentaphyllous  calyx. 

There  arc  two  fpccies,  vix.  the  grandifiora  and  hex- 
andra ; the  former  of  which  has  been  particularly  de- 
feribed  by  Dr  Browne,  who  has  alfo  given  a good  figure 
of  it.  It  has  frequently  flowered  in  the  royal  garden  at 
Kew,  and  in  Dr  Pitcairn's  at  Iflington. 

The  external  bark  is  remarkably  rough,  furrowed, 
and  thick  ; it  has  no  taftc.  The  inner  bark  is  very 
thin,  and  of  a dark  brown  colour.  Its  taike  is  bitter 
and  aftringent,  and  its  virtues  are  the  fame  as  thofc  of 
the  Jefuit'a  bark.  Infufed  in  fpirits  or  wine  with  a 
little  orange-peel,  it  makes  an  excellent  lkomachic  tinc- 
ture. 

PORT-Loim,  is  a ftrong  town  of  France,  in  Bre- 
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Pfrt.  tagne,  in  the  dioccfe  of  Vannes,  with  a c't&del  and  a 

to  good  haibour.  It  wa»  fortified  by  Lw»*  XIII.  from 

' whom  it  derived  its  mme.  It  was  a ftnlion  for  part  of 

the  royal  navy  and  the  Eaft  India  flops  belonging  to 
France.  It  is  fcated  at  the  month  of  the  river  Blavet, 
2“  mile#  will  of  Vaniies.  \V.  Long*  3*  *8*  N.  Lat. 
47.  4?. 

PcHT-Afibem.  See  Mivoac.t. 

PORTO.  Ut  Or  or  to. 

P*xrcbEf>>r,  a town  of  North  .America,  fituated  in 
N.  Lat.  9.  3.  W.  Lung.  79.  45.  clofe  to  the  fra,  on  the 
declivity  of  a mountain,  which  lurrtmnda  the  whole  har- 
bour. This  harbour  is  fo  large,  deep,  and  fnfc,  that 
ColiinibuF,  who  fiifl  difeovered  it,  gave  it  the  name 
of  Parte*  Rtttr,  or  the  “ Fine  Harbour,”  which  is  now 
commonly  ufed  to  denote  the  town.  The  number  of 
the  lionfe*  is  about  13c  ; moll  of  them  of  wood,  large 
and  ipacious  forming  one  long  It  ret  t along  the  flraud, 
with  other  fmalkr  ones  crofting  it.  'ITic  governor  of 
flic  town  is  always  a gentleman  ot  the  army,  fubordi- 
nate  to  the  preiident  of  Panama  ; hut  having  under 
him  the  commandants  of  the  forta  that  defend  the  har- 
bour. At  the  c.ift  end  of  the  town,  on  the  road  to 
Panama,  is  a place  called  Guinea,  where  all  the  negroes 
of  both  fexes,  whether  (laves  or  free,  have  their  habi- 
tation*. This  place  is  very  much  crowded  w hen  the 
galleons  are  here,  moll  of  the  inhabitants  of  the  town 
quitting  their  houfes  entirely  for  the  fake  of  letting 
them  ; while  others  content  themfelves  witli  a final] 
part,  in  order  to  piake  money  of  the  reft.  The  Mu- 
lattocs  and  other  poor  families  alfo  remove  either  to 
Guinea,  or  to  cottages  already  erefted  near  it,  or  built 
en  the  occafion.  Great  numbers  'of  artificers  likewife 
who  flock  to  Porto-llcllo  from  Panama  to  work  at 
their  refpective  callings  during  the  fair,  lodge  in  Guinea 
for  cheap  nefs.  Towarda  the  fea,  in  a large  trad  be- 
tween the  town  and  Gloria  caftle,  barracks  are  e reded, 
in  mod  of  which  the  (hips  crews  keep  Halls  of  fwcet- 
r vats  and  other  kindi  of  eatables,  brought  from  Spain; 
but  at  the  conclufion  of  the  fair,  when  the  fhips  put  to 
fea,  all  thefe  buildings  are  taken  down,  and  th»  town 
returns  to  its  foimer  tranquillity  and  emptinefs.  In 
1739,  the  harbour  was  defended  by  a cattle  and  two 
forts  ; which  were  all  demolished  by  admiral  Vernon, 
who,  with  fix  fhips  only,  made  himfelf  matter  of  this 
port.  The  country  about  Porto- Bello  is  over-run  with 
mountains  and  impenetrable  forefts,  except  a few  val- 
leys, in  which  are  tome  fcattcred  farms.  Among  the 
mountains  that  furround  the  harbour  is  one  diftinguilhed 
by  the  mmc  of  Capita,  and  by  its  fuperior  loft ii ids  is 
a fort  of  barometer  to  the  country’,  by  foretelling  every 
change  of  weather.  Its  top  is  always  covered  with 
cloud;,  of  a denfity  and  darknefs  fildom  feen  in  thofc 
of  the  atmofphere.  When  thefe  clouds  thicken,  in- 
i' rtafe  their  blackncfs,  and  fink  below  their  ufual  fta- 
tion,  it  is  a fure  fign  of  a ti  rrpell ; while,  on  llic  other 
hand,  their  clcarncfs  and  afccut  as  certainly  indicate 
the  approac  h of  fair  weather.  Thcfis  changes  are  very 
hidden  and  frequent  here.  The  fummit  of  the  moun- 
tain is  fcarce  ever  clear  from  clouds  ; and  when  it  hap- 
pens, it  is  only,  as  it  were,  for  an  inftant.  Except  in 
the  time  o£  the  fair,  all  the  inhabitants  of  Porto- Bello 
do  not  amount  to  3000  ; half  of  whom  arc  Indians, 
Mulatto! s,  or  Negroes ; the  Spaniards  of  any  fubltancc 
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not  chocfmg  to  refide  in  a place  fo  extremely  unhealthy,  PnrM. 
and  fatal  even  to  the  lives  of  the  natives-  .UUbi  tells  " * 
us,  that  t!ic  cattle  brought  hither  from  Panama  or 
Carthagcnn,  lofe  their  flefh  fo  fall  in  the  beft  paftures, 
as  to  become  force  eatable : he  allures  us  alfo,  that 
neither  liorfes  nor  afles  are  bred  here.  The  heat,  in- 
deed, is  cxceffive ; and  the  torrents  of  rain  are  fo  dread- 
ful, fudden,  and  impetuous,  that  one  not  accuftomcd 
to  them  would  imagine  a fccond  deluge  was  coming. 

Thefe  torrents  arc  alfo  accompanied  with  frightful 
temped  , of  thunder  and  lightning,  the  awfulncfs  of  the 
fccne  being  heightened  by  the  repe reunions  from  the 
mountains,  and  the  fh ricks  and  bowlings  of  multitudes 
of  monkeys  of  all  kinds  which  inhabit  the  furroundiag 
woods.  . 

Frtlh  water  pours  down  in  ft  reams  from  the  moun- 
tains, fome  running  without  the  town,  and  others  crofs- 
ing  it.  Thefe  waters  are  very  light  and  digvftive  ; 
qualities  which  in  other  countries  would  be  very  valu- 
able, but  are  here  pernicious,  producing  dyfcntcrics, 
which  the  patient  feldom  fuivivcs.  However,  thefo 
rivulets,  formed  into  refer  voirs,  ferve  the  purpofes  01* 
bathing,  wlJch  is  here  found  to  be  very  conducive 

tO  health. 

As  the  forefts  almoft  border  on  the  houfes  of  the 
ftrects,  tygers  often  make  incurfions  into  the  ilrcets 
during  the  night,  carrying  off  fowls,  d.<gs,  and  other 
dommic  animals,  and  fometimes  even  children  have 
fallen  a prey  to  them.  Btfidcs  the  fnares  uhtally  laid 
for  them,  the  Negroes  and  Mulattocs,  who  fell  wood  in 
the  forefts  of  the  mountains,  are  very  dexterous  in  en- 
countering them  ; and  feme,  for  a flender  reward,  even 
feck  them  in  their  retreats. 

The  town  of  Porto- Bello,  which  is  thir.Jy  inhabited 
by  reafon  of  its  noxious  air,  the  fcarcilv  of  provifions, 
and  the  barrenncls  of  the  ttil,  becomes,  after  the  arri- 
val of  the  galleons,  one  of  the  nioft  populous  towns  in 
the  world.  He  who  had  feen  it  quite  empty,  and 
f\cty  place  wearing  a melancholy  sfpett,  would  be 
filled  with  aftoniftunent  to  fee  the  buttling  multitudes 
in  the  time  of  the  fair,  when  every  houfe  is  crowded, 
the  (quarts  and  ftreets  encumbered  with  bales  of  mer- 
chandise and  chcfts  *of  gold  and  filver,  the  harbour 
full  of  (hips  and  vcftcls,  fume  loaded  with  provifions 
from  Carthagena,  and  other*  with  the  goods  of  Peru, 
as  cocoa,  Jefuit’s  baik,  Vicuna  wool,  and  bezoar  flouts ; 
and  this  town,  at  all  other  times  detefted  for  its  delete- 
rious qualities,  becomes  the  ftaple  of  the  riches  of  the 
Old  and  New  World,  and  the  fccne  of  one  of  the  moft 
conlulerable  branches  of  trade  in  the  univerfe.  For- 
merly the  fair  w'as  limited  to  no  particular  time ; but 
as  a long  flay  in  fuch  a fickly  place  extremely  attested 
the  health  of  the  traders,  his  Catholic  majefty  tranf- 
mitted  an  order  that  the  fair  fhould  not  lafl  above  40 
days ; and  that,  if  in  that  time  the  merchants  could  not 
agree  on  their  rates,  thofc  of  Spain  ,fhould  be  allowed 
to  cany  their  goods  up  the  country  to  Peru  : and  ac- 
cordingly, the  commodore  of  the  galleons  has  orders 
to  re-embark  them,  and  return  to  Carthagena  ; but 
otherwife,  by  virtue  of  a oompaft  between  the  mer- 
chants of  both  kingdoms,  and  ratified  by  the  king,  no 
Spanifh  trader  is  to  fend  his  goods,  on  his  own  account, 
beyond  Porto-Bcllo*  The  Englifh  were  formerly  al- 
lowed to  fend  a fhip  annually  to  this  fair,  w hich  turiv 
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ed  to  great  account ; and,  whilft  the  afiiento  contract 
fubfilled,  either  with  the  Englilh  or  the  French,  one  of 
their  principal  factories  was  at  Purto-Bello. 

Pox  to- Farina t a port  about  12  miles  from  Cape 
Carthage,  in  the  bay  of  Tunis,  where  formerly  the  large 
veffels  belonging  to  the  bey  were  fitted  out,  and  laid  up 
on  their  return  from  a cruize.  This  harbour  is  fate 
from  the  weather,  and  opens  into  a larjre  lake,  formed 
by  the  Mejcrdah,  which  runs  through  into  the  fca. — 
The  north-weft  wind,  which  blows  right  upon  the  (hore, 
together  with  the  foil  brought  down  by  the  river,  which 
has  the  fame  quality  as  the  Nile  of  overflowing  it* 
banks,  has  formed  a bar,  fo  that  only  fmall  veflelt  can 
now  enter.  It  is  ftill  the  arfcnal  where  the  naval  Hons 
arc  kept.  E.  Long.  10.  16.  N.  Lat.  37.  12. 

PokTo-Farrai r>,  a handfome  town  of  Italy,  in  the 
ific  of  Elba,  with  a good  citadel.  It  is  very  ft  rang,  and 
luted  on  a long,  high,  lleep  point  of  land,  to  the  weft 
of  the  bay  of  the  fame  name,  which  has  two  forts.  It 
l>elongs  to  the  great  duke  of  Tufcany,  who  always 
keeps  a good  garrifon  there.  E.  Long.  10.  37.  N. 
Lat.  48.  55. 

Poxio-Longonr,  a fmall  but  very  ft  rung  town  of  I- 
talv,  and  in  the  ifle  of  Elba,  with  a good  harbour,  and 
a fort  refs  upon  a rock  almoft  inacccfliblc.  The  king 
of  Naples  has  a right  to  put  a garrifon  therein,  though 
the  place  belongs  to  the  prince  of  Piombino.  It  is 
feated  on  the  eaft  end  of  the  ifiand,  eight  miles  fouth- 
weft  of  Piombino.  E.  Long.  10.  10  N.  Lat.  42.  52. 

Poxro-Santo,  an  ifiand  of  the  Atlantic  Ocean,  on 
the  cuaft  of  Africa,  and  the  lead  of  thofe  called  the 
Madeira*.  It  is  about  15  miles  in  circumference,  and 
produces  but  little  corn ; however,  there  are  oxen  and 
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wild  hogs,  and  a vaft  number  of  rabbits.  There  arc  Jlaiu  quo.” 


traits,  when  as  large  as  the  life,  are  ufually  painted  in 
oil-colours ; fometirpes  they  are  painted  in  miniature 
with  water-colours,  crayons,  paftils,  &c.  Sec  Paint-, 
ing,  p.  64!. 

PORTREE,  is  a fmall  village,  containing  a church 
and  a very  few  houfes,  with  an  excellent  bay  and  a good 
harbour,  in  the  I fie  of  Sky.  “ The  entrance  of  the  ;£•**'* 
bay  (Mr  Knox  tells  us)  represents  agreeable  landlcapcs 
on  both  fidcs,  with  excellent  paftuc. 

* The  bay  of  Portree  (fays  Mackenzie),  off  the 
houfes,  is  an  exceeding  good  harbour  for  a few  (hips  of 
any  fizc  ; it  is  well  flickered,  the  ground  good,  the 
depth  from  five  to  14  fathoms,  and  nothing  to  fear  co- 
ming in  but  a rock,  about  half  a cable's  length  from 
Airdcrachig  Point,  on  the  ftarboard  as  you  enter  the 
anchorage,  part  of  which  is  always  above  water.1  It 
is  the  only  port  or  harbour  to  a very  confidcrablc  divi- 
fion  of  Sky,  on  the  call  fide.  From  this  opening  to  the 
northern  extremity,  a courfc  of  20  miles,  the  fliorc  is 
one  continued  line  of  lofty  rocks,  where  no  fltip  can  find 
refuge  iti  the  mildelt  weather,  and  where  inevitable  dan- 
gers await  the  mariners  in  rough  weather. 

4<  James  V,  of  Scotland  and  leveral  of  his  nobility  land- 
ed here,  when  they  made  the  tour  of  the  Hebrides  in 
1535  ; from  which  circumftance,  this  fine  bay  has  got 
the  honourable  name  uf  Porlrtt 

Mr  Knox  tells  us,  “ that  the  country  round  this  vil- 
lage, though  mountainous,  is  well  inhabited  ; it  raifes 
much  gtain,  and  many  cattle.  Here  the  late  Sir  James 
Macdonald  had  marked  out  the  lines  of  a town ; and  go- 
vernment, it  is  faid,  promifed  to  aflitl  him  in  the  work 
with  500  1. ; but  the  death  of  that  gentleman  put  an  end 
to  thefe  promising  appearances,  and  matters  remain  in 


trots  which  produce  the  gum  or  refin  called  dragon** 
l hod  f and  there  is  likevvfc  a little  honey  and  wax, 
which  arc  extremely  good.  It  has  no  harbour,  hut 
good  mooring  in  the  road.  It  belongs  to  the  Portu- 
guefe,  and  is  300  miles  weft  of  the  coaft  of  Africa. 
W.  Long.  16.  20.  N.  Lat.  3a.  58. 

Poxio-Seguro,  a government  of  South  America,  on 
the  caftcm  coaft  of  Brafil ; bounded  on  the  north  by 
the  government  of  Rio-dos-Hilios,  on  the  call  by  the 
North  Sea,  on  the  fouth  by  the  government  of  Spiritu- 
Santo,  and  on  the  weft  by  the  Tupicks.  It  is  a very 
fertile  country,  and  the  capital  town  is  of  the  fame- 
name.  It  is  built  on  the  top  of  a rock,  at  the  mouth 
of  a river,  on  the  coaft  of  the  North  Sea,  and  is  in- 
habited by  Portuguese.  W.  Long.  38.  50.  S.  Lat. 
,7*  o- 

Potto-? rcch'iOf  is  a fea-port  town  of  Corfica,  in  the 
Mediterranean  Sea,  feated  on  a bay  on  the  eaflem 
coaft  of  the  ifiand.  It  is  1 2 miles  from  Bonifacio,  and 
40  north  of  Sardinia.  E.  Long.  y.  20.  N.  Lat. 

4t.42. 

Poxro-Vtneren,  19  a town  of  Italy,  Oil  the  coaft  of 
Genoa,  at  the  entrance  of  the  gulpli  of  Spctisu  It  is 
foaled  on  the  fide  of  a hill,  at  the  top  of  which  there  is 
a fort.  It  has  a very  good  harbour,  and  i*  4$  miles 
fouth-eail  of  Genoa.  E.  Long.  9.  38.  N.  Lat.  44.  5. 

PORTRAIT,  or  Portraiture,  in  painting,  the 
reprefentation  of  a perfon,  and  (Specially  ot  a face,  done 
ftom  the  life.  In  this  fenfe  we  ufc  the  term  portrait - 
painting,  in  com raJifti nation  to  hiflory-famting , where 
a refemblancc  of  perfon?  is  ufually  diircgarded.  Por- 
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PORTSMOUTH,  a fca-port  town  in  Hampfhire, 
with  one  of  the  moll  fecure  and  capacious  harbours  in 
England,  being  defended  by  a numerous  artillery,  both 
on  the  fca  and  land  fide,  and  very  good  fortifications. 
A great  part  of  the  royal  navy  is  built  here  ; and  here 
are  fomc  of  the  fineil  docks,  yards,  and  magazines  of 
naval  Jtorcg,  in  Europe.  It  is  feated  in  the  ifie  uf 
Portfey,  being  furrounded  by  the  fea  except  on  the 
north  fide,  where  there  is  a river  which  runs  from  one 
arm  of  it  to  the  other.  It  u.  much  refort ed  to  on  ac- 
count of  the  royal  navy,  whofe  ufual  rendezvous  is  at 
Spithcad,  which  is  at  the  catl  end  of  the  ifle  of  Wight, 
and  oppofite  to  Portfmouth.  There  is  a draw -bridge 
over  the  river,  and  it  has  always  a good  garrilon.  it 
is  governed  by  a mayor,  1 2 aldermen,  and  burgeffes, 
and  fends  two  mcmlK-t*  to  parliament.  It  has  one 
church,  and  two  chapels,  one  in  the  garrifon,  and  one 
in  the  Common,  for  the  ufe  of  the  dock,  and  others, 
betides  fevctal  mccting-boulVs  of  the  ditfenters.  The 
hotilVs  of  Portfmouth  amount  to  about  2003,  and  the 
inhabitants  to  about  i2,:co.  W.  Long.  1.  i.  N.  Lat. 

5°;  47*  . . 

The  town  is  fuppofed  to  receive  its  name  from  Port, 
a famous  Saxon  chieftain,  who,  A.  D.  ?oi.  landed 
here  with  his  two  fons.  It  made  a comiderable  figure 
in  the  time  of  the  Saxons  ; and  from  tlie  utility  of  its 
iituation,  was  highly  favoured  by  all  our  monarch*  of 
the  Norman  line.  It  was  incorporated,  and  became  alfo 
a parliamentary  borough.  In  the  reign  of  Edward  111. 
it  was  in  a very  flourifhing  Hate;  but,  A.  1).  133®* 
in  the  very  fame  reign,  was  burned  by  the  French, 

wbea 


Digitized  bv  Google 


P O R r 407  J P O R 


fnrif-  when  that  monarch,  which  was  afterwards  ratified  by 
rmMjfh  king  Richard  II.  forgave  the  inhabitants  a debt,  and 
j*.  remitted  their  fee-farm  for  10  years;  within  which 
,J*  {pace  they  fo  recovered  themfclves,  as  to  equip  a fqua- 
dron,  which  (ailed  into  the  mouth  of  the  Seine,  funk 
bmfit&t  two  (hips,  and  brought  away  a great  booty.  The 
fJmrJ  (ingular  excellence  of  its  port,  and  the  convenience  of 
‘*ruy>  tilting  out  fleets  from  thence  tn  the  time  of  a French 
war,  induced  Edward  IV.  to  think  of  fortifying  it, 
as  he  actually,  in  fotne  meafurc,  did  ; which  fortifi- 
cations were  farther  carried  on  bv  Richard  III.  But 
king  Henry  VII.  was  the  hrft  who  fettled  a garrifon 
therein  ; which  was  increafcd,  and  the  place  made 
dill  llronger,  in  the  reign  of  Henry  VIII.  who  had  a 
great  dock  there,  wherein  was  built  the  Henry  Grace 
dc  Dieu,  which  was  the  larged  lb  ip  in  the  navy  of  his 
time.  The  fame  monarch,  remarkably*  attentive  to 
the  fecurity  of  all  maritime  places,  built  what  is  now 
called  South-Sea  Co/Ur,  for  the  protection  of  this.— 
The  improvements  made  here  in  the  reign  of  Q.  Eli- 
zabeth were  much  fuperior  to  all  thefe.  King  Chanc*  1 1. 
after  his  reftoration,  directed  great  alterations,  eita- 
blifhed  new  docks  and  yards,  railed  fcveral  forts,  and 
(unified  them  after  the  modern  manner ; which  works 
were  augmented  under  his  brother’s  reign.  Notwith- 
itanding  this,  king  William  directed  likewifc  frdh  alte- 
rations and  additions  ; and  fuecceding  princes,  following 
his  example,  have,  at  a large  expenee,  extended  thefe 
fortifications,  and  taken  in  a vail  deal  of  ground  : fo  that 
it  is  at  prefent,  as  the  importance  of  the  place  deferves, 
the  moil  regular  fortrefs  in  Britain  ; and,  as  it  cannot 
be  effectually  attacked  by  fca,  may  be  julUy  eGeemcd 
impregnable. 

Portsmouth,  the  larged  town  in  the  date  of  New 
Hampfhire  in  North  America.  It  ftands  on  the  fouth- 
ead  fide  of  Pifcataqua  river,  about  two  miles  from  the 
fca,  and  contains  about  600  boufes,  and  4400  inhabi- 
tants. The  town  is  handfomely  built,  and  plcafantly 
iituated.  Its  public  buildings  arc,  a court-houfc,  two 
churches  for  Congregationalifts,  one  for  Epifcopalians, 
and  one  other  houfc  for  public  worfhip.  Its  hat  hour 
is  one  of  t he  lined  on  the  continent,  having  a fufheient 
depth  of  water  for  veflcls  of  any  burthen.  It  is  defend- 
ed againd  dorms  by  the  adjacent  land,  in  fuch  a man- 
ner, as  that  (hips  may  fecurely  ride  there  in  any  feafon 
of  the  year.  Befidcs,  the  harbour  is  fo  well  fortified  by 
nature,  that  very  little  art  will  be  neceflary  to  render  it 
impregnable.  Its  vicinity  to  the  fca  renders  it  very 
convenient  for  naval  trade.  A light-houfc,  with  a 
Angle  light.  Hands  at  the  entrance  of  the  harbour. 

PORTSOY,  is  a handfomc  fca-port  town,  fituated 
on  a finall  promontory  running  into  the  fca,  on  the  fouth 
fide  of  the  Murray  Frith,  in  Scotland,  about  fix  miles 
from  Cullen,  and  feven  wed  from  Banff.  It  fend*  out 
(everal  filhing  vcflcls,  particularly  for  the  Hebride  white 
fithery,  and  exports  a conlidcrablc  quantity  of  grain. 
A manufacture  of  docking  and  fewing  thread  is  alfo 
carried  on  to  a conlidcrablc  amount  for  the  London  and 
Nottingham  markets.  In  the  neighbourhood  is  a dra- 
tum  of  marble,  of  a dark  greenilh  colour,  in  which,  it 
is  faid,  the  curious  fubltance  called  asbistos,  or  earth- 
flax,  has  been  found.  From  the  albedos  a fort  of  in- 
combudiblc  cloth  is  made,  which  is  purified  by  throw- 
ing it  into  the  fire.  W.  Long.  2.  5.  N.  Lat.  57.  yo. 

PORTUGAL,  the  molt  westerly  kingdom  of  Eu- 


rope, bounded  on  the  wed  and  fouth  by  the  Atlantic  PoriugtL 
Ocean,  and  on  the  cad  and  north  by  Spain  ; extending 
about  310  miles  in  length,  and  150  in  breadth.  S ,ai^ 

By  modem  writers,  we  find  this  country  condantly  Portugal, 
ftylcd  in  Latin  Luiitania  ; and  it  is  certain,  that  an-  1 
ciently  a country  of  Spain  went  by  that  name  ; but  it  Bou;lda,'c,» 
dues  nut  by  any  means  appear  that  the  country  called 
by  the  ancients  Lufitania  had  the  fame  boundaries 
with  the  modern  kingdom  of  Portugal.  Before  Au- 
guttus  Car  far,  Lufitania  feems  to  have  been  bounded 
on  the  north  by  the  ocean,  and  on  the  fouth  by  the  ri- 
ver Tagus  ; by  which  means  it  comprehended  all  Ga- 
licia, and  excluded  two  of  the  fix  provinces  of  Portu- 
gal.. But  in  the  more  Ariel  and  redrained  fenfe  of 
the  word,  it  was  bounded  on  the  north  hr  the  Du- 
rius,  now  the  Douro,  and  on  the  fouth  by  the  river 
A nas,  now  the  Guadiana  ; in  which  fenfe  it  was  not 
quite  fo  long  as  modern  Portugal,  but  conGdcrahly 
broader.  « 

The  commonly  received  opinion  with  regard  to  the  Etymology 
etymology  of  the  word  Portugal,  is,  that  a great  num-of  Ihe 
ber  of  Gauls  landed  at  Porto,  or  Oporto,  whence  it 
received  the  name  of  Portut  Gailorum,  or  the  Port  of 
the  Gault  ; and  in  procefa  of  time  that  name  gradually 
extended  over  the  whole  country,  being  foftened,  or 
rather  Ihortened,  into  Portugal.  But  the  time  when 
this  event  happened,  the  reafon  why  thefe  Gauls  came 
thither,  and  what  became  of  them  afterwards,  are  all 
particulars  which  lie  buried  in  oblivion.  It  is  alleged, 
however,  that,  upon  an  eminence  which  overlooks  the 
mouth  of  the  river  Douro,  there  dood  an  ancient  town 
called  Gale,  drong  and  well  peopled,  but  ill  feated  for 
trade  ; and  this  occafioncd  tha  condr uclion  of  a lower 
town  or  hamlet,  which  was  called  Portut  Calf , that 
is,  the  haven  of  Cale  ; and,  in  proccfs  of  time,  Por- 
tae a Ct  a.  At  length,  becoming  fo  confidcrable  as  to 
merit  an  cpifcopal  cliair,  the  bifliops  fubferibed  them- 
felvcs,  as  the  records  of  ancient  councils  tedify.  Par- 
lucafenfet,  and  the  name  of  the  city  was  transferred  to 
the  dioccfc.  It  is  true,  that  thefe  bilhops  afterward* 
changed  their  title,  and  fubferibed  themfclves  Portu - 
enfet,  that  is,  tojiopt  of  Porto.  But  the  Gifts  jud  men- 
tioned arc  adually  recorded  in  authentic  hidorics  ; and 
as  the  diocefe  of  Portucalfa  contained  in  a great  meafurc 
that  little  country  in  which  the  fovereignty  originally 
began,  the  name  extended  itfclf,  together  with  the  ac- 
quifitiont  of  the  fovercigns,  and  has  remained  to  the 
kingdom,  though  the  dioccfe  itfclf  has  changed  its  name, 
and  podibly  on  that  very  account.  3 

Portugal,  though  even  yet  but  a fmall  kingdom.Of.’RmaJlyr 
wa*  originally  much  {mailer.  The  Spanilh  and  Por-onl*  4 
tuguefe  hidorians  agree,  that  Don  Alonfo,  king  of  ImaU 
Leon  and  Cudile,  and  fon  to  Don  Ferdinand  the  OCU* 
Great,  bedowed  his  daughter  Donna  Therefa  in  mar- 
riage upon  an  illuftrious  llrangcr,  Don  Henry,  and 
gave  him  with  her  the  frontier  province  which  he  had 
conquered  from  the  Moors,  fmall  indeed  in  extent, 
but  excellently  fituated,  and  fo  plcafant  and  fertile, 
that  it  has  fometimes  been  ftylcd  Medulla  Hifttanica, 
ox  tlx  marrow  of  Spam.  To  this  territory  was  added 
the  title  of  Count ; but  authors  are  much  divided  about 
the  time  that  this  Granger  came  into  Spain,  and  who 
he  was.  However,  the  authors  of  the  Univerfal  Hi- 
Gory  make  it  pretty  evident,  that  he  was  a grandfon 
of  Robert  the  lirft  duke  of  Burgundy.  The  manner  in 
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cPo-tigak  winch  he  obtained  the  principality  above-mentioned  is 
^ — f^lat  rd  as  follows : 

The  king,  Don  Alonfo,  apprchenfive  tlmt  his  fuc- 
refs  in  taking  the  city  of  Toledo  would  bring  upon 
him  the  whole  force  of  the  Moors,  lent  to  demand 
r. Alliance  from  Philip  i.  of  France,  and  the  duke  of 
Burgundy,  whofc  daughter  he  had  married.  His  rc- 
qudl  was  granted  by  both  princes ; and  a numerous 
body  of  troops  w as  fpeedily  collected  for  h:»  ferviee,  at 
wlicfe  head  went  Raymond  count  of  Burgundy,  Hen- 
ry younger  brother  of  Hugh  duke  of  Burgundy,  Ray- 
mond count  of  Tholoufe,  aud  many  others.  They 
arrived  at  the  court  of  Don  Alonfo  in  the  year  1087, 
where  they  were  received  and  treated  with  all  puQiblc 
marks  of  eflecm. ; and  having  in  the  courfe  of  two  or 
three  years  given  great  proofs  of  their  courage  arid 
conduct,  the  king  refolved  to  bellow  his  only  daugh- 
ter named  (Jrraci,  then  a mere  clidd,  being  at  moll 
in  her  ninth  year,  upon  Raymond  count  of  Burgundy, 
A and  afllgncd  them  the  province  of  Galicia  for  tlic  fun- 

Henry  cf  port  «‘f  their  dignity.  About  four  years  after,  Don 
Bmiru-rdy  Alonfo  beir.g  very  drfirous  to  exprefs  his  grati.ude  to 
Henry  of  Burgundy,  gave  him  in  marriage  a natural 
daughter  of  hip,  born  while  he  remained  in  exile  at  To- 
ledo, \v liofc  name  was  Donna  ‘The  rtf -i  ; aud  upon  this 
marriage,  lie  gave  up  in  full  property  the  country  which 
lias  been  already  mentioned. 

The,  new  fovereign,  with  his  cor.fort,  fixed  their  rc- 
fi.lence  in  the  town  of  Gunnaraez,  plcafatilly  ii  united 
on  the  banks  of  the  river  Ave.  The  remains  of  an 
ancient  palace  belonging  to  their  fucceflbrs  are  Hill  to 
lie  feen ; and  on  account  of  its  having  been  anciently 
the  capital,  the  king,  Don  Denis,  granted  ilic  inha- 
bitants an  immunity  from  taxes,  winch  they  Hill  cn- 

j«y- 

The  Portuguefe,  now  finding  tbemfdves  indepen- 
dent, immediately  began,  like  other  nations,  to  at- 
tempt the  fubjeftion  of  their  neighbours.  Henry'  is 
(aid  to  have  performed  great  exploits  againll  the 
Moors  ; but  the  accounts  of  them  are  fo  inddliuft,  that 
tlicy  cannot  be  taken  notice  of  here.  He  died  in  1112; 
aud  was  fucceeded  by  his  fon  Don  Alonfo,  then  an  in- 
X*J!T«renrc»  ^inl  ,n  )'ear°f  his  age.  In  his  minority,  the 

with  Cif-  kingdom  was  governed  by  his  mother  Donna  1 herds, 
tile.  afililcd  try  two  able  miniilers.  During  the  firft  nine 

years  of  their  adminiilration,  nothing  remarkable  hap- 
pened ; but  after  that  period,  foqic  difference*  took 
place  between  the  queen  regent  (fur  flic  had  a Turned  the 
title  of  queen  after  her  father’s  death)  and  Urraca  queen 
of  CalUIe.  Therefa  infilled,  tiiat  fume  part  of  Gali- 
cia Iwlonged  to  her  in  virtue  of  her  father’s  will ; and 
therefore  ftized  on  Toy,  an  epifcopal  town,  and  a place 
of  forac  confcqucucc.  Urraca,  having  idle  rubied  a nu- 
merous army,  went  in  perfon  into  Galicia  •,  upon  which 
Therefa  was  obliged  to  abandon  Tuy,  and  take  (belter 
in  one  of  her  own  fortreffes.  The  confluences,  in  all 
probability,  would  have  been  fatal  to  the  new  kingdom, 
had  not  the  archbilhop  of  Compoilcila,  without  whofe 
affi dance  Urraca  could  do  nothing,  demanded  leave  to 
retire  with  his  vaffals.  This  offended  the  queen  to  fuch 


biviop  of  Braga,  who  had  not  efooufed  her  caulc  ft»  Fwwvl 
warmly  as  flic  had  expelled.  The  Hfliop,  however, 
was  quickly  delivered  by  a hull  from  the  pope,  who  alio 
threatened  the  kingdom  with  an  interdict ; and  this  was 
the  firil  remarkable  offence  which  Therefa  gave  her 
fubjefts- 

Soon  after  tliis,  Queen  Urraca  died,  and  all  diffe- 
rences were  amicably  fettled  at  an  interview  belwcea 
Therefa  and  Don  Akinto  Raymond,  who  fuccccdcd  to 
the  kingdom  of  Caffilc.  But,  in  J126,  the  king  of 
Caffilc  being  obliged  to  march  with  the  whole  llrrngtk 
of  hi*  dominions  againil  liis  father-in-law  the  king  of 
Navarre  ami  Arragtm,  Therefa  took  the  opportunity 
of  again  (curing  upon  Tuy  ; but  the  king  foon  rctum- 
i »g  with  a fup; nor  army,  (be  was  again  obliged  to  a!an- 
do:!  her  conqinil.  But  the  greateft  misfortune  which 
bcfcl  this  prince  Is,  was  a quarrel  with  her  own  fon.  Din 
Alonfo  Enriquez.  It  docs  not  appear  indeed  that 
Therefa  had  given  him  any  juil  cat  tic  of  offence ; but  it 
is  certain  that  a civil  war  enfued,  in  which  the  queen’s 
forces  were  totally  defeated,  and  fhc  hcrfelf  made  prifoo- 
cr,  in  which  fituarion  (lie  continued  during  the  remain- 
der of  her  life.  $ 

Enriquez  having  thus  attained  to  the  free  and  full  Don*, 
poffellion  of  his  dominions,  made  feveral  attempts  upon,,nf  ''CT 
ibmc  places  in  Galicia,  but  without  fucccfs ; fo  licit  lie  ™ 
wok  at  lad  cou  ft  rained  to  make  p«acc  with  Alonfo  kin^ t-p of 
of  Cailile  and  Leon,  who  had  affirmed  the  title  of  A’*- 0»ail* 
j -r?r  of  the  Splint ; tlic  more  cfpectallj  a*  liis  dominions 
happened  to  lx  at  that  time  invaded  by  the  Moors. — 

Hi;  number  of  iufidtls  was  fo  great,  tint  the  count  of 
Portugal  had  little  hopes  of  fiibduing  them  j but  a 
phi  ;ue  breaking  out  in  the  Moorifh  army,  they  were  o- 
bilged  to  retreat ; after  which  he  reduced  feveral  places 
belong!  lg  to  that  nation.  But,  in  the  mean  time,  the 
emperor  Don  Alonfo,  breaking  into  the  Portuguefe 
territories,  deilroyed  ever)1  thing  with  fire  and  fw-ord. 

The  king  of  Portugal  fuipriicd  and  cut  off  a confidcr- 
able  part  of  hii  army  ; which,  however,  did  not  hinder 
the  emperor  from  nrchiig  directly  towards  him. — 

But,  at  the  int  creed*  m of  the  pope’s  legate,  all  diffe- 
rences were  accommodated,  and  a peace  concluded;  all 
places  and  prifoners  taken  on  both  fuks  being  delivered 

»P*r  . . ' 

In  the  mean  time,  tlic  progrefs  of  the  Clirillian  arms 
in  Spain  being  reported  to  Abu- All  Texeficn,  the  mi- 
ramamolin  or  chief  monarch  of  the  Moors  in  liar  nary, 
lie  directed  lunar,  or  Iflimacl,  his  liciuemni  in  Spain,  to 
affcmblc  all  the  forces  in  the  fouthern  provinces,  and 
drive  the  Chriffians  beyond  the  Douro.  UhmacI  imme- 
diately began  to  prepare  for  putting  thefe  orders  in  ex- 
ecution ; and  having  add  d a cortfidcrabie body  of  troop* 
brought  from  Barbarv  to  thufc  whom  he  had  railed  in 
Spain,  the  whole  army  was  very  numerous.  He  trai 
met  by  Don  Alonfo  of  Portugal,  in  the  plains  of  On-  7 
rique,  on  the  banks  of  the  river  Tayo  ; and  lihmx!  VJfloT 
took  all  potfiblr  means  to  prevent  tlie  Chriilians  from  -,ufl‘J‘ie' 
paiTmg  that  river,  became  his  own  cavalry,  in  which 
the  ffrength  of  Ins  army  chiefly  confided,  had  thus 
more  room  to  ait.  Tlic  Portuguefe  forces  were  my 


a degree,  that  (he  threw  him  into  prifon  ; which  aft  of  inconiklcrablc  in  number  in  companion  of  the  Moor*; 
violence  excited  fuch  a commotion  among  her  own  fub-  but  lfhmacl,  being  too  contidcut  of  victory,  divided 
jefts,  that  tlie  Portuguefe  were  foon  delivered  from  their  his  army  into  12  bodies,  and  difpofed  them  in  fuch  a 
apprchcufions.  Queen  Therefa  fell  immediately  after  manner  as  might  belt  prevent  the  flight,  not  iuftain 
into  a fimilar  error,  by  throwing  into  prifon  the  arch-  the  attack,  of  the  Chnlltan*.  * The  confequeuce  was, 

that 
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T&tvfil,  that  his  army  was  overthrown  with  incredible  (laugh- 
l'r-» _l  ter,  and  a vafk  number  of  prifonm  taken,  among 
whom  were  jooo  Chriftitas,  of  the  k£t  flylcd  Mo-ui- 
ralianty  whom,  at  the  requellof  Tlicotonus,  prior  of  the 
Holy  Crofs,  Don  Alonfo  fet  at  liberty  with  their  wives 
and  children,  and  procured  them  fet  dements  in  his  own 
j.  dominions. 

h iffnipe*  After  this  (ignal  victory,  gained  in  the  year  1 1 39, 
[.■•i  title  of  Don  Alonfo  was  proclaimed  king  by  his  foldiers,  and 
kuig.  ever  after  retained  that  title,  renouncing  all  kind  of  fub- 
jcclion  to  the  crown  of  Spain.  Being  very  deftrous, 
however,  of  bringing  down  the  power  of  the  emperor, 
he  entered  into  a league  with  Raymond  couut  of  Bar- 
celona and  regent  of  the  kingdom  of  Arragon  againll 
that  prince.  In  conference  of  this  treaty,  lie  entered 
Galicia  with  a confiderable  force  on  one  fide,  while  Don 
Raymond  did  the  fame  on  the  other.  Neither  of  thefe 
enterprifo,  however,  fuccceded.  The  Portuguefe  mo- 
narch met  with  a fcvcrc  check  in  his  expedition  into 
Galicia,  where  he  received  a dangerous  wound,  and  had 
feme  of  the  nobility  who  attended  him  taken  prifonm. 
At  the  fame  time  he  received  intelligence  that  the 
Moors  had  invaded  his  dominions,  fo  that  he  was  obli- 
ged to  retire  j which,  however,  was  not  done  in  fuffi- 
cient  time  to  prevent  the  flrong  fortrxfs  of  Lcyria  from 
falling  into  their  hands.  This  fortrefs  they  demotifhed, 
and  put  all  the  garrifon  to  the  fword ; but  the  king 
caufed  it  to  be  rebuilt  llronger  than  before,  and  pot  a 
more  numerous  garrifon  into  it  ; however,  be  under- 
took nothing  farther  this  campaign.  The  war  conti- 
nued with  various  fuecefs  till  the  year  1145,  when  the 
king  projected  an  enterprife  againll  Santaren,  a lirnng 
city  about  12  miles  from  Lifbon.  In  this  he  luckily 
fuccceded : and  by  that  means  gained  a considerable 
track  of  country,  and  a ilrong  barrier  to  his  domi- 
nions. 

After  this  fuccefs  Don  Alonfo  caufed  himfdf  with 
much  ceremony  to  be  cliofen  and  crowned  king  of  Por- 
tugal before  an  aflembly  of  the  dates,  where  lie  alfo  fo- 
lcmuly  renounced  all  dependence  on  the  crown  of  Spain, 
declaring,  that  if  any  of  his  fucccflbrs  (hould  condclccnd 
9 to  pay  tribute  or  to  do  homage  to  that  crown,  he  was 
Rfrhtu  unworthy  of  enjoying  the  kingdom  of  Portugal.  The 
11 'cthcr^  next  year  the  king  undertook  the  recovery  of  Lilbon 
uho.  out  *ke  bands  of  the  Moors ; and  concerning  this 
expedition  there  arc  fuch  numbers  of  fables,  that  it  h 
almoft  impollible  to  come  at  the  truth.  What  can  be 
gathered  from  thefe  accounts  is,  that  he  undertook  the 
fiege  with  a frnall  army,  and  was  able  to  make  but  little 
progrefs  in  it,  partly  from  the  Urcngth  of  the  place, 
and  partly  from  the  numerous  garrifon  by  which  it  was 
defended.  At  length,  fortunately  for  Don  Alonfo,  a 
fleet  of  adventurers,  French,  Englifh,  Germans,  and 
Flemings,  that  were  going  to  the  Holy  Land,  anchored 
at  the  mouth  of  the  river  Tagus,  whole  alfiftancc  he  de- 
manded, as  not  altogether  foreign  to  their  dciign  of  ma- 
king war  on  the  infidels.  His  rcqucfl  was  readily  grant- 
ed ; and,  with  their  afliflance,  Lilbon  was  fpeedily  re- 
duced ; which  conqueil  fo  much  raifed  the  reputation 
of  this  monarch,  and  brought  fuch  numbciTTo  recruit 
his  army,  that  before  the  end  of  the  year  1147  he  had 
jkg  m reduced  12  other  confidcntbJc  cities, 
pi  For  many  years  after  this,  Don  Alonfo  was  fucccfs- 

<arfi«ftcd  ful  in  all  his  undertakings.  He  fettled  the  internal  go- 
h vernment  of  his  kingdom,  procured  a bull  from  pope 
Vol.  XV.  Part  II, 


Alexander  III.  confirming  his  regal  dignity,  undertook 
many  fuccefsful  expeditions  againll  die  Moors,  and  be-  v 
came  mailer  of  four  of  the  fix  provinces  which  conipofc 
the  prefeut  kingdom  of  Portugal.  In  all  his  underta- 
kings he  wasafliILd  by  the  count'd*  of  his  Queen  Ma- 
tilda, who  was  a woman  of  great  capacity,  and  fulfi- 
cient  for  the  government  of  the  kingdom  in  her  hul- 
band’s  abfcnce.  By  her  he  had  a numerous  offspring, 
particularly  three  daughters  ; the  cldcli  of  whom,  Don- 
na Mafalda  or  Mathilda,  was  married  to  the  king  of 
Arragon  ; the  fecond,  Ulrica,  to  Don  Ferdinand  king 
of  Leon  ; and  the  third,  Thercfa,  to  Philip  earl  of  r r 
Flanders.  In  1 166,  however,  the  king  thought  pro-  ' 

per,  from  what  provocation  we  know  not,  to  invade  \ 

die  dominions  of  his  fou -in-law  Don  Ferdinand  ; and 
poflefled  himfdf  of  Lurmua  and  Turon,  two  cities  oF„f  Span. 
Galicia,  in  which  he  put  flrong  garrifon*.  ITie  . • <1 
year,  elated  with  hi*  fuccefs,  he  marched  with  a nume- 
rous army  towards  Badajos,  which  he  invcfled  ; on  the 
news  of  which,  Don  Ferdinand,  who  had  afiemblcd  a 
large  army  at  Ciudad  Rodrigo,  marched  to  ita  relief 
Yet  before  lie  could  come  within  light  of  it,  it  liad  fur- 
rendered  to  the  king  of  Portugal  ; upon  which  Dim 
Ferdinand  came  to  a refolution  of  bclicging  his  anta- 
gonitl  in  his  newly  conquered  city  ; which  Don  Alon- 
fo perceiving,  endeavoured  to  draw  out  his  forces  into 
the  field.  Though  he  was  at  that  time  upwards  of  70 
years  of  age,  he  was  himfclf  on  horfeback,  and  pufhing 
forwards  at  the  head  of  his  horfetoget  out  at  the  gate, 
he  flruck  his  leg  againll  one  of  the  bolt*  with  fuch  vio- 
lence that  the  bone  was  (battered  to  pieces.  This  ac- 
cident occafioned  fuch  confufion,  that  the  Portuguefe 
troops  were  cafily  beaten,  and  Don  Alonfo  was  taken 
prifoncr.  He  was  exceedingly  mortified  by  this  dif- 
grace,  efpecially  as  he  had  no  great  rcafon  to  expert  ve- 
ry kind  treatment  from  his  fon-in-law.  However,  the 
king  of  Leon  behaved  towards  him  with  the  grcatclt 
refpeft  and  affection.  He  defired  him  to  lay  aJfide  all 
thoughts  of  bufinefs,  and  attend  to  his  cure  ; but  find- 
ing him  reillefs  and  impatient,  he  allured  him  that  he 
cxpcClcd  nothing  more  than  to  have  things  put  into 
the  fame  condition  as  before  the  war,  and  that  they 
might  live  in  peace  and  fricndfhip  for  the  future : to 
which  the  king  of  Portugal  moll  readily  aflented  ; but 
returned  to  his  dominions  before  his  cure  was  perfect- 
ed, which  was  the  caufe  of  his  being  lame  all  the  reft 
of  his  life.  However,  this  did  not  abate  his  military 
ardour;  for,  notwit hflanding  this  iaconvenicnce,  his 
courage  tranfported  him  into  the  field  whenever  he  was 
called  by  the  intereft  of  his  fuhjc&s.  Towards  the  end 
of  his  reign,  an  opportunity  feemed  to  prefeut  itfclf  of 
obtaining  once  for  all  an  entire  releafe  from  the  difa- 
grecablc  pretenfions  of  the  king  of  Leon,  who,  it  feems, 
had  infilled  on  the  king  of  Portugal’s  doing  homage  for 
his  kingdom.  The  opportunity  which  now  prefented 
itfclf  was  a quarrel  between  the  king  of  Leon  and  his 
nephew  Don  Alonfo  king  of  CaJlile.  The  hitter  afkcd 
aflitlancc  from  the  king  of  Portugal,  which  was  readily 
granted.  But  Don  Ferdinand,  having  received  intelli- 
gence that  the  infant  Don  Sancho  (the  king’s  cldcft 
Ion)  was  advancing  towards  Ciudad  Rodrigo,  alTem- 
bled  his  troops  on  that  frontier  with  fuch  diligence,  »» 
that  he  was  enabled  to  attack  him  unexpectedly,  and  cn- 
tirely  defeated  him.  Underftanding,  however,  that  Don^  * 

Sancho  was  recruiting  his  forces  with  great  diligence,the*Moor«. 
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partn;**1  h*  I**  him  know  that  they  might  he  much  better  em- 

N ployed  agninft  the  infidels,  who  remained  cardds  an<l 

unprepared,  expecting  the  iflbe  of  the  war.  Don  Sao- 
* cho  made  a proper  ufc  of  this  advice  ; and,  after  ma- 
king fume  motions  to  amufe  the  enemy,  made  a hidden 
irruption  into  Andalufia,  penetrating  as  far  as  Triaria, 
one  of  the  fubtirbs  of  Seville.  The  Moor*  aflcmhled 
their  forces  in  order  to  attack  him  oil  his  retreat ; but 
Don  Sancho  having  fir  A.  fatigued  them  by  the  celerity  of 
his  march,  at  length  chofc  a ftrnng  csur.p,  and,  having 
given  his  troops  time  to  rrpofe,  drew  them  out  and 
offered  the  enemy  battle.  The  Moors  accepted  the 
challenge,  but  were  entirely  defeated  ; and  Don  San- 
t cho  returned  into  Portugal  with  fpoils  to  an  immenfe 

amount.  For  fome  year*  after  the  war twas  continued 
without  any  remarkable  event  ; but,  in  1 1 #4,  Jofcph 
ki.*g  of  Morocco,  having  already  tranfported  multitudes 
of  men  from  IVirbary,  at  length  followed  in  perfon  with 
a prodigious  army,  and  carried  all  before  him  a..  far  as 
\ the  Tayo.  He  appeared  before  the  city  of  Santaren  ; 
but  having  wearied  and  reduced  his  army  by  uufucccfs- 
ful  affatilts  on  that  place,  he  was  attacked  by  the  Por- 
tugnefe  forces  aflitbd  by  Ferdinand  of  Leon,  entirely 
defeated,  and  Jiimfclf  killed.  By  this  victory,  the  Por- 
tuguefe  were  left  at  liberty  to  improve  the  interior  part 
«>f  their  conntry,  and  fortify  their  frontiers  ; and  du- 
ring this  interval,  the  king  died  in  the  76th  year  of  his 
f j age,  in  the  year  t i8y. 

>11*  wife  Don  Alonfo  was  fwccecded  by  his  fon  Don  San- 
ainjniftra  cho  I.  Of  this  prince  it  is  remarkable,  that,  before  he 
tmri  when  nfccndcd  the  throne,  he  was  of  a reftlefa  and  warlike 


king. 


difpofttion  ; but  no  Twiner  did  he  come  to  the  poffef- 
fion  of  the  kingdom,  than  he  became  2 lover  of  peace, 
and  began  with  great  affiduity  to  repair  the  cities  that 
bad  fuffered  mod  by  the  war,  and  to  repeoplc  the  coun- 
try around  them.  By  his  Ready  attention  to  this,  he 
iu  a very  fliort  time  quite  altered  the  appearance  of  his 
territories,  and  procured  to  himfelf  the  glorious  title  of 
7bt  rcjlorer  r>J  rtt'tes , a r.d  fatbtr  of  bit  iomtry.  In  the 
year  1 189,  a fleet,  compoTcd  for  the  moll  part  of  Eng- 
liffi  vcffels,  but  having  on  board  a great  number  of  ad- 
venturers of  -other  nation*  bound  to  the  Holy  Land, 
entered  the  river  of  I-iflmn.  They  were  very  kindly 
received,  and  fupplicd  with  all  kinds  of  rvfrefhincnts  by 
Don  Sancho,  who  took  this  opportunity  of  Soliciting 
them  to  affill  him  in  a defign  he  bad  formed  of  attack- 
ing the  city  of  SiWcs  in  Algarve ; to  which  they  readily 
yielded.  Having  joined  a lquadron  of  his  own  galleys, 
and  marched  a body  of  troops  by  land,  the  place  was 
reduced,  and  the  Englifh,  according  to  agreement,  re- 
warded with  the  plunder.  But,  in  a fliort  time,  the 
Moors  from  Africa  having  again  invaded  Portugal,  the 
town  was  fcvrral  times  taken  and  retaken,  till  at  luff 
Don  Sancho,  being  fenfihlc  of  the  difficulties  that  would 
attend  the  keeping  of  it,  caufcd  it  to  be  demolished. 
His  la  ft  enterprise  was  the  reduction  of  Elvis ; foon  ef- 
ter  which  he  died  with  the  reputation  of  the  heft  eco- 
nomift  that  ever  fat  on  the  throne  of  Portugal.  With 
the  charadrr  of  being  rather  libcralthan  avaricious,  he 
had  amaffed  a treaftire  of  more  thin  700,000  crowns 
in  ready  money,  befide*  1400  merksof  River  and  100 
of  gold  plate,  which  lie  d'fpofed  of  fome  time  before  bis 
death.  He  was  interred  by  his  own  command  with 
much  lefs  pomp  than  his  father,  in  the  cathedral  of 
Coimbra ; and  when  bit  body  w«u  taken  up  400  yean 
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after  by  order  of  the  king  Don  Emanuel  that  if  might 
be  laid  in  a new  toinb,  it  was  found  uncorrcptcd.  - — 1 r 

The  hiftory  fJ  Portugal  affords  fcarcc  airy  cveat  of Oifcwsd 
importance  till  the  year  1289  { when,  in  lire  reign  of*iiKC*- 
Don  Denis,  a difference  commenced  with  Cattile,  which  &‘-c* 
fubfitled  for  a long  time.  Frequent  reconciliation  took 
place  ; hut  tlicfe  were  eitl»er  of  very  fhort  duration,  or 
never  fmccre.  An  length,  in  the  reign  of  John  I.  Doa 
Juan  of  Caftilc,  who  had  alfo  pretentions  to  the  crown 
of  Portugal,  invaded  that  kingdom  at  the  head  of  tire 
whole  force  of  his  dominions,  and  with  the  flower  of 
the  Caftilian  nobility  entered  the  province  of  Alert  ego. 
According  to  the  Portuguefe  hitiorian*,  he  befieged 
the  city  of  Elvas  without  effect ; which  disappoint- 
ment enraged  him  to  filch  a degree,  that  he  determined 
next  year  to  invade  Portugal  a fecond  time,  and  ruin 
all  the  country  before  him.  Accordingly,  liaving  col- 
lected an  army  of  30,000  men,  he  invaded  Portugal, 
took  and  ruined  fevcral  places,  while  King  John  lay  in- 
active, with  a fmall  army,  waiting  for  fome  Englith  T< 
fuccours  which  he  expected.  At  Uft  he  ventured  an  rhe  Cift* 
engagement  with  the  forces  which  he  had  ; and,  not-H*n»eiin«- 
withftanding  the  great  fuperiority  of  the  enemy,  ob-'I 
tainrd  a complete  victory  • after  which  he  made  an  ir- 
rupt Ion  into  CaftHe,  and  had  the  good  fortune  to  gain 
another  battle,  which  fixed  him  firmly  on  the  throne  of 
Portugal.  The  Caltilians  were  obliged  to  confent  to  a 
truce  of  three  years,  which  was  loon  after  improved  in- 
to a Lifting  peace.  . 16 

In  1414,  King  John  undertook  an  expedition  again  ft  The  city  ri 
the  Moots  in  Barbary,  where  he  commanded  in  perfon  ; F*uf-*o”‘ 
but  before  he  fet  out,  his  queen  (Philippa  the  daugh- ^ 
ter  of  Julm  duke  of  Lancaftcr)  died  of  grief  at  the 
thoughts  of  his  abfcncc.  The  expedition,  however, 
proved  fucce  fitful,  and  the  city  of  Ceuta  was  taken  from 
the  Moors  ahnoft  at  the  firrt  affault  : but  fcarcc  had 
the  king  left  that  country,  when  the  princes  of  Barbary 
formed  a league  for  the  recovery  of  it  ; and  though 
they  were  defeated  by  the  young  princes  of  Portugal, 
whom  John  again  fent  into  Barbtny,  yet  the  trouble  of 
keeping  it  was  fo  great)1  that  fome  of  the  king’s  coun- 
cil were  of  opinion  that  the  town  fliould  be  demolished. 

But  John,  having  conlidered  tlie  arguments  on  both 
fideh,  determined  to  keep  the  city ; and  therefore  en- 
larged and  ft  lengthened  the  fortifications,  augmenting 
his  forces  there  to  6000  foot  and  2500  horfc,  which  he 
hoped  would  be  fufficicnt  for  keeping  off  the  attacks  of 
the  Moors. 

King  John  died  in  1428,  and  was  fuccecded  by  his 
elded  fon  Edward  He  undertook  an  expedition  again  ft 
Tangier  in  Barbary  : but  die  event  proved  very  unfor- 
tunate j the  Portuguefe  being  fo  (hut  up  by  the  Moon, 
that  they  were  obliged  to  offer  Ceuta  back  again,  in 
order  to  obtain  leave  to  return  to  Portugal.  The 
king’s  fon,  Don  Ferdinand,  was  left  as  a hoftage  fur 
the  delivery  of  Ceuta  ; but  was,  with  the  otmoft  cruel- 
ty and  injufticr,  left  in  the  hands  of  the  infidels,  by  the 
king  and  council  of  Portugal,  who  conllamly  refilled 
to  deliver  up  the  place.  Many  preparations  indeed 
were  nude  for  recovering  tlie  pnnee  by  force  ; but  be- 
fore any  tiling  could  be  accompii(hcd  the  king  died  in 
1430,  which  put  an  end  to  all  thefe  dcligns.  Sec  Pi* 
dro  (Don).  ^ # hfljeio 

The  war  with  Barbary  continued  at  intervals,  butt)* iUtHs- 
witb  little  fucccfs  ou  the  part  of  the  Portuguese  ; and  Ip*  ]'f«* 
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tfl!  (Sr  y n»r  H07i  thric  is  no  event  of  *ny  eofifequcnce 
recorded  in  the  hillory  of  VortitgiJ.  Thi*  year  was 
remarkable  for  the  diinmn  of  the  p&ffitgr  to  the  Ealt 
Indies  by  the  Cape  of  Good  Hope.  The  enrerprifing 
fpirit  of  the  Portuguefe  had  prompted  them  to  under- 
take voyages  along  the  coall  of  Africa  for  a cor.fidcr- 
ablc  time  before  5 but  when  they  undertook  their  lirll 
voyage  of  diicovcry,  it  is  probable  that  they  had  no- 
thing farther  in  view  than  to  explore  thofe  parts  of  the 
court  of  Africa  which  lay  neareft  to  their  own  coun- 
try. But  a fpirit  of  enterprife,  when  roufed  and  put 
in  motion,  is  always  progrtflivc  ; and  that  of  the  Por- 
tuguefe, lliough  How  and  timid  in  its  fit  It  operations, 
gradually  acquired  vigour,  and  prompted  them  to  ad- 
vance along  tnc  weftern  fhore  of  the  African  continent, 
far  beyond  the  utmoil  bourtdaiy  of  ancient  navigation 
in  that  direction.  Encouraged  by  fuccefs,  it  became 
more  adventurous,  defpifed  danget  s which  formerly  ap- 
palled it,  and  furmouuted  difficulties  wlrich  it  once 
deemed  infupcrable.  When  the  Portuguefe  found  in 
the  torrid  lone,  which  the  ancients  had  pronounced  to 
be  uninhabitable,  fertile  countries,  occupied  by  nume- 
rous nations  ; and  perceived  that  the  continent  of  A- 
frica,  iuftead  of  extending  in  breadth  towards  the  weft, 
according  to  the  opinion  of  Ptolemy,  appeared  to  con- 
trail itfclf,  and  to  bend  eartwards*  more  exteufive  pro- 
ipcCts  opened  to  their  view,  and  infpired  them  with 
hopes  of  reaching  India,  by  continuing  to  hold  the  fame 
courfe  which  they  had  fo  long  purfued. 

After  fcvcral  unfuccefsful  attempts  to  accomplish 
what  they  had  in  view,  a ftnall  fquadron  failed  from  the 
Tagus,  under  the  command  of  Vafco  dc  Gama,  an  of- 
ficer of  rank,  whole  abilities  and  courage  f tted  him 
to  conduct  the  mort  difficult  and  arduous  enterprifes. 
From  unacquaintance,  however,  with  the  proper  feafon 
and  route  of  navigation  in  that  vaft  ocean  through 
Ewtf  riuT  "hich  he  had  to  fleer  his  courfe,  his  voyage  was  long 
citcjvery  and  dangerous.  At  length  he  doubled  that  promon- 
tory, which,  for  feveral  years,  had  been  the  objert  of 
terror  and  of  hope  to  his  countrymen.  From  that,  af- 
ter a profperous  navigation  along  the  fouth-calt  of  A- 
frica,  he  arrived  at  the  city  of  Melinda,  and  had  the 
fatisfadlion  of  dilcovcring  there,  as  well  as  at  other 
places  where  he  touched,  people  of  a race  very  different 
from  the  rude  inhabitants  of  the  wellern  fhore  of  that 
continent,  which  alone  the  Portuguefe  had  hitherto  vi- 
fited.  Thcfc  he  found  to  be  fo  far  advanced  in  civili- 
zation arid  acquaintance  with  the  various  arts  of  life, 
that  they  carried  on  an  active  commerce,  not  only  with 
the  nations  on  their  own  coail,  but  with  remote  coun- 
tries of  Afia.  Conduced  by  their  pilots,  who  held  a 
courfe  with  which  experience  had  rentlCTcd  them  well 
acquainted,  he  failed  acrofs  the  Indian  ocean,  and 
landed  at  Calccut,  on  the  court  of  Malabar,  on  the  22d 
of  May  1498,  ten  months  and  two  days  after  his  de- 
parture from  the  port  of  Lifbou. 

The  famoi in,  or  monarch  of  the  country,  artonifhed 
at  th:s  unexpected  vifit  of  an  unknown  people,  wliofe 
afpect,  and  arms,  and  manuers,  bore  no  refemblance  to 
. any  of’  the  nations accuftomcd  to  frequent  his  harbours, 
and  who  arrived  in  his  dominions  by  a route  hitherto 
deemed  impracticable,  received  them  at  firft  with  that 
fond  admiration  which  is  often  excited  by  novelty  ; but 
in  a fhort  time,  from  whatever  motives,  he  formed  va- 
rious fciiur.es  to  cut  off  Gama  and  his  followers.  The 
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Portuguefe  admiral.  However,  was  not  to  be  over-reach*  Mini'll, 
ed  by  iuch  polities  as  hij.  From  every  danger  to  which  " * 
he  was  ex  poled,  cither  by  the  open  attacks  or  feerrt 
machinations  of  the  Imliaus,  he  extricated  himfclf  with 
lingular  prudence  and  dexterity,  suid  at  lall  faded  from 
Calecut  with  his  fhips,  loach* I not  only  with  the  com- 
modities peculiar  to  that  ccatt,  but  with  many  rich  pro- 
ductions of  the  eniUm  part*  of  India.  He  returned  to 
Portugal  in  two  years  after  his  failing  from  the  Tagus, 
but  with  a great  loft  of  mui  j fee  out  cf  I48  pci  tons 
whom  he  took  out  with  him,  only  55  returned.  The 
king  received  him  with  all  pwtiiblc  tellimonies  of  re- 
fpcit  and  kiudnefs  ; created  him  count  of  Vidtgucira  ; 
ami  not  only  declared  him  admiral  of  the  Indies,  but 
made  that  office  hereditary  in  his  family.  ar)  <* 

On  the  firll  intelligence  of  Gama’s  fucccfiful  voyage.  The  Vene- 
the  Venetians,  with  the  quick-fightcd  difeernment  of  E‘ln*  dwaj 
mcrcliants,  forcfiiw  the  immediate  confequcnce  of  it  to 
Ik-  the  ruin  of  that  lucrative  branch  of  commerce  which  merce. 
had  contributed  fo  greatly  to  enrich  and  aggrandize 
tlicir  country  ; and  llicy  obferved  this  with  more  poig- 
nant concern,  as  they  were  apprehenfive  that  they  did 
not  pofTtis  any  eflcClual  means  of  preventing,  or  even 
retarding,  its  operation.  2r 

The  hopes  and  fears  of  both  were  well-founded.  The  Account  of 
Portuguefe  entered  upon  the  new'  career  opened  to  them 
with  a&ivity  and  ardour,  and  made  exertions,  both  com- ,|,P  f»nrtlK 
nicrcial  and  military,  far  beyond  what  could  have  been  L-ucfr  m 
expert i-d  from  a kingdom  of  fuch  incunfidcrablc  extent,  hub*. 

All  tiiefe  were  directed  by  an  intelligent  monarch,  ca- 
pable of  forming  plans  of  the  greautl  magnitude  w'ith 
calm  fyilcmatic  wifdom,  and  of  proleeuiing  them  with 
unremitting  perfeverance.  The  prudenceand  vigour  of 
his  mcafurcs,  however,  would  hare  availed  little  without 
proper  inrtrumeuts  to  carry  them  into  execution.  Hap- 
pily fur  Portugal,  the  difccniiug  eye  of  Emanuel  felcCt- 
ed  a fucccflion  of  i^ficcrs  to  take  tlie  fuprerac  command 
in  India,  who,  by  their  tntetprifing  valour,  military 
fh ill*  and  political  fagacity,  accompanied  with  difinte- 
relied  integrity,  public  fpirit,  and  love  of  their  cour.tr)', 
liavc  a title  to  be  ranked  with  the  perfons  rroft  eminent 
for  virtue  and  abilities  in  any  age  or  nation.  Greater 
things  perhaps  were  atchieved  by  them  than  were  ever 
accomplilhcd  in  fo  Ihort  a time.  Within  24  years  only 
after  the  voyage  of  Gama,  the  Portuguefe  had  rendered 
tbcmfclvcs  mailers  of  the  city  of  Malacca,  in  which  the 
great  ilaplc  of  trade  carried  on  among  the  inhabitants 
of  all  thofe  regions  in  Afia,  which  European:,  have  di- 
flinguilhcd  by  the  general  name  of  the  lu Jl  India , was 
then  eftablilhed.  'Phis  conqucft  fccured  to  than  great 
influence  over  the  interior  commerce  of  India,  while,  at 
the  feme  time,  by  their  fetdements  at  Goa  and  Diu, 
they  were  enabled  to  cngTofs  the  trade  of  the  Malalvar 
coail,  and  to  obilru&  greatly  the  long  ertablifhed  inter- 
courfc  of  Egypt  with  India  by  the  Red  Sea.  In  every 
part  of  the  eaft  they  were  received  with  rcfpctl ; in 
many  they  had  acquired  the  ahfolute  command.  They 
carried  on  trade  there  without  rival  or  coutroul  ; they 
preferibed  to  the  natives  the  tenns  of  their  mutual  in- 
tcrcourfe  j they  often  fet  what  price  they  pleafed  on  the 
goods  which  they  purchafrd  ; and  were  thus  enabled  if 
import  from  Jndoiun  and  the  regions  beyond  it,  what- 
ever is  uictul,  rare,  or  agreeable,  in  greater  abundance, 
and  of  more  various  kinds,  than  had  becu  known  for- 
merly in  Europe. 
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Porttiuk!  Kct  fctitfcd  with  this  a Cendant  which  they  had  ac- 
quired  in  India,  the  Portugurfe  early  formed  a feheme 
nolefs  bold  than  interfiled,  of  excluding  all  other  n»- 
t ions  from  participating  of  the  advantages  ot  commerce 
with  the  call  ; and  they  accomplished  one  half  of  what 
their  ambition  had  planned* 

Of>fr,n»‘on  in  confeqocnce  of  thin,  the  Venetian!  foon  began  to 
the  * V c-?c  dtfereafe  °f  their  own  Indian  tiadc  which  they 

uatis  C C had  f°r«-fct'11  and  dread«-d.  In  order  to  prevent  the  far- 
ther progrefs  of  this  ceil,  they  incited  the  Holdan  of  the 
Mamtlulcs  to  fit  out  a fleet  in  the  Red  Sea,  and  to  at- 
tack thufe  unexpected  invaders  of  a gainful  monopoly, 
of  which  he  and  his  prcdcccffors  had  long  enjoyed  un- 
difturbed  poffelfion.  The  Portuguefe,  however,  en- 
countered his  foimidable  fquadron  with  undaunted  cou- 
rage, entirely  defeated  it,  and  remained  mailers  of  the 
Indian  ocean.  They  continued  their  progrefs  in  the 
call  almofl  without  obftruttion,  until  they  cltublifhcd 
there  a commercial  empire  ; to  which,  whtthcr  we  con- 
fidcr  its  extent,  its  opulence,  the  flendcr  power  by  which 
it  was  formed,  or  the  fplendor  with  which  the  govern- 
ment of  it  was  conduced,  there  had  hitherto  been  no- 
thing comparable  in  the  Inftory  of  nations.  Emanuel, 
who  laid  the  fourdation  of  this  ilupcndous  fabric,  had 
the  fntisfadion  to  fee  it  almoft  completed.  Every  part 
of  Europe  was  fupplied  by  the  Portugucfe  with  the 
productions  of  the  er.fi  ; and  if  we  except  fome  incoa- 
nderable  quantity  of  them,  which  the  Venetians  fiill 
continued  to  receive  by  the  ancient  channels  of  convey- 
ance, our  quarter  of  the  globe  had  no  longer  any  com* 
mcicial  intercourfc  with  India,  and  the  regions  of  Alia 
beyond  it,  but  by  the  Cape  of  Good  Hope. 

In  September  1522,  King  Emanuel  died  of  an  epi- 
demical fever,  and  was  fuccecded  by  his  fun  John  111. 

41  The  moll  remarkable  tranfatf  ion  of  this  prince's  reign 
Inquifition  was  the  introdu&ion  of  the  inquifition  into  his  d>  mi- 
^ n*°,V8*  Th**  happened  in  the  year  1 525,  or,  as  fome 
tugaL  fay,  in  1 53  A famine  happening  to  ccafe  in  a Ihort 
time  after  it  was  introduced,  the  priefts  perfunded  the 
ignorant  multitude  that  it  was  a blclfing  from  heaven  on 
account  of  the  erecting  fnch  an  Indy  tribunal.  How- 
ever, it  was  not  long  before  the  bulk  of  the  nation  per- 
ceived what  kind  of  a blcffing  the  inquifition  was  : but 
their  difeernment  came  too  utc ; for  by  that  tiipe  the 
inquilitors  had  acquired  fuch  power,  that  it  became 
equally  dangerous  and  ineffectual  to  attempt  dilclofing 
any  of  their  myftcries. 

In  the  mean  time  Solyman  the  Magnificent,  the 
moil  enlightened  monarch  of  the  Ottoman  race,  ob- 
ferving  the  power  and  the  opulence  of  the  Portu- 
guefe  riling,  and  attributing  it  to  its  proper  caufc, 
and  eager  to  fupplant  them,  fent  orders  to  the  ball  1 aw 
of  Egypt  to  employ  his  whole  ftrength  againll  the  Chri- 
ftians  in  the  Eaft  Indies.  The  baftiaw,  in  obedience 
to  thefe  orders  failed  out  from  the  Red  Sea  with  a 
greater  naval  force  than  ever  the  Mohammedans  had 
employed  before  ; having  40DO  Janizaries,  and  i(5,coo 
other  laud  troops  on  board.  Yet,  by  the  courage  and 
rondudl  of  the  Portugucfe  officers  and  foldicre,  all  this 
mighty  armament  was  defeated,  and  their  Eafi  India 
po Hellions  faved  from  the  danger  which  threatened 
them.  In  Africa  likewife  the  king  of  Fez  was  baffled 
before  the  town  of  Safi,  and  frclh  quarrels  breaking  out 
among  the  princes  gave  great  relief  to  the  Chrifiians, 
who  had  long  bee  a obliged  to  carry  on  a dcfctdivc  war, 


and  had  more  than  once  been  on  the  very  brink  of  PwtiftL 

iuin.  For  a long  time  indeed  their  fafety  had  been  de*  — /— ■* 
rived  only  from  the  quarrels  of  the  Moors  among  them* 
ftlves  } for  fuch  was  the  envy  and  jealoufy  which  reign- 
cd  among  the  Portuguefe,  that  they  could  never  unite 
heartily  in  oppoiing  the  common  enemy  ; and  therefore, 
had  their  enemies  united  againft  them,  they  niuil  ccr. 
tainly  have  been  ctit  off.  But  whenever  the  chcrifTs 
quarrelled  with  each  other,  one  party  was  furt  to  have 
rccourfc  to  the  Portugucfe ; who,  by  fending  them  a 
firuill  1 up  ply,  fecund  quiet  to  thcmfclvcs,  and  had  the 
plcafurc  of  feeing  their  enemies  defirov  one  anotlier.  ^ 
Yet  in  the  end  even  this  had  bad  conicqucncc*  ; for,  B*J  fl«c  uf 
on  one  hand,  it  kept  up  a martial  fpirit  among  the1***’  •» 
Moors,  and  on  the  other  it  made  them  acquainted  with ®w^*rlr, 
the  Portugucfe  difeipline ; fo  that  after  every  Ihort  in* 
tcrval  of  repole  they  not  only  found  them  as  much  ene- 
mies as  before,  but  much  more  formidable  than  ever. 

The  confcqucncc  of  all  this  was,  that  King  John  began 
to  apprehend  that  the  connucft  of  Barbary  was  impof- 
fible,  and  therefore  to  limit  his  defiles  to  the  keeping 
of  thofc  few  fortrefles  which  he  had  already  ; which, 
though  a ncccfTary  and  prudent  meafurc,  dilplcafed  the 
generality  of  his  fubjcdls. 

King  John  exerted  himfclf  much  in  the  fettlement 
of  Brazil  in  South  America,  which  he  brought  into  a 
very  good  Hate,  caufcd  fcveral  firong  towns  to  be  crcft- 
cd  there,  and  took  all  poflible  methods  to  encourage  the 
converfion  of  the  natives  to  Chriftianity.  He  alfo  made 
many  regulations  (or  the  welfare  and  hnppincfs  of  hi* 
fubje&s.  The  dilputes  of  the  nobility  about  precedency 
were  frequently  attended  with  very  difagrccablc  confe- 
Qucnocs,  w hich  made  the  king  refolve  once  for  all  to 
fettle  them  by  cilablifhed  rules  ; and  the  rules  eftablifh- 
ed  by  him  on  this  occafion  have  fubfiflcd  ever  fincc, 
and  in  a great  meafurc  prevent  thefe  altercations.  He 
had  other  great  defignt  in  his  mind,  particularly  with 
regard  to  the  reformation,  which  he  had  pushed  very  far 
with  refpcdl  to  religious  perfons  of  both  fexes  ; but, 
on  a dole  examination  of  his  affairs,  he  found  his  fub- 
jefi*  in  general  to  have  been  fo  much  injured  by  his 
leaving  their  concerns  to  the  infpc&ion  of  his  council, 
that  lie  was  thrown  by  the  grief  of  it  into  a kind  of 
apoplexy,  from  which  he  never  recovered.  His  death 
happened  in  June  1557  ; and  he  was  fuccecded  by  his 
Ton  Don  Scbafiian  111.  an  infant  of  three  years  of 

age- 

After  the  death  of  King  John,  the  adminiflration  re- 
mained in  the  hands  of  the  queen,  grandmother  to  Se- 
baflian,  who  behaved  with  great  prudence  and  circum- 
fpedion.  The  Moore,  however,  fuppofing  that  under 
a minority  they  might  be  able  to  difpoflefs  the  Chri- 
ftians  of  fuch  places  as  they  held  in  Barbary,  laid  clofe 
ficgc  to  Mafagnan.  But  the  queen-regent  fent  fuch 
fpeedy  fuccours,  and  proroifed  fuch  rewards  to  thofc 
who  difiinguifhed  thcmfelves,  that  the  Moors,  though 
they  brought  80,050  men  into  the  field,  were  obliged 
to  abandon  the  enterprife.  This  was  at  firfl  magnified 
as  a high  iuilunce  of  the  queen’s  capacity  and  wifdom  ; 
but  in  a (hort  time  the  natural  avcifion  which  the  Por- 
tuguefe  liad  to  the  government  of  women,  together 
with  the  prejudice  they  had  againft.  her  country,  as  be- 
ing a Caltilian,  appeared  fo  plainly,  and  gave  her  fo 
much  uncalinefs,  that  of  her  own  accord  inc  refigned 
her  authority  into  the  hands  of  cardinal  Don  Henry 

the 
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the  king'*  brother,  lly  him  Don  Alexius  de  Mencfca 
Wm,_  vil  appointed  the  king’*  governor,  and  Con  Talcs  de 

he'oilc  ^yrn':ra  w'^  two  other  pi ictls  his  preceptors.  By 
ft./ii...  mtaiii  of  thofe  inftruAors  the  king’s  education  was  to- 
fo.frte  tally  marred.  His  governor  affiduoufly  inculcated  up- 
* : kirz  on  him  that  the  chief  virtue  of  a king  was  courage  j 
. that  danger  was  never  to  be  avoided,  but  always  fur- 
mounted,  let  the  occafion  be  what  it  would.  His 
other  tutors,  inftead  of  inftruAing  him  in  the  true  re- 
ligion, only  infpired  him  with  an  abhorrence  of  prufef- 
ftci  inlidels : the  conftquenee  of  all  which  was,  that  he 
became  rafh,  inconftdcrate,  and  obftiuatc  ; all  which 
qualities  confpirtd  to  draw  upon  him  the  cataftrophc 
which  ruined  both  him  and  the  kingdom. 

After  the  king  was  grown  up  to  man’s  eftatc,  his 
define  was  to  diftinguilh  himfclf  again  11  the  infidels. 
He  himfelf  chofc  an  expedition  to  the  Eaft  Indies; 
hut  the  prime  miniftcr  Alcoqova,  who  did  not  choofc  to 
*.6  attend  his  monarch  to  fuch  a diflance,  fubfrituted 
Ht  Africa  in  its  Head.  This  expedition  the  king  entered 
p n!r”*  *lrto  ,n  l^ie  m°ft  incopfiderate  and  abfurd  manner.  He 
t«  £ 4.  firft  font  over  Don  Antonio  prior  of  Crato,  with  fume 
feiu.  hundreds  of  foldicrs;  carried  his  principal  courtiers  over 
with  him  from  a hunting  match,  and  without  equi- 
pages ; he  then  Tent  for  the  duke  of  Aveyro,  with  fuch 
tioopg  as  he  could  colic  A on  the  (hurt  warning  he  had 
got ; and  when  all  thefe  were  affcmbled,  the  king  fpeirt 
liis  time  in  hunting,  and  (light  cxcurfions  again  ft  the 
enemy,  without  doing  any  tiling  of  confequtnce,  ex- 
cept cxpoling  his  perion  upon  all  occa lions.  At  length 
he  returned  to  Portugal  in  fuch  tempdluotis  weather, 
that  hi*  fubjcAs  had  given  him  up  for  loll  ; when  they 
Wert  agreeably  furprifed  by  his  unexpected  arrival  in  the 
river  of  Lifbou,  which  they  celebrated  with  the  grcateil 
rejoicings. 

The  little  fuccefs  which  attended  the  king  in  this 
expedition  ferved  only  to  inflame  him  more  with  dtfire 
fur  another  ; fo  that  from  the  time  he  returned,  he 
famed  to  think  on  nothing  clfe.  He  was  highly  de- 
lighted alfo  w'lth  an  accident  which  at  this  time  fumifli- 
cd  him  with  a pretence  for  w ar,  though  of  that  he  flood 
in  no  great  need.  Mulcy  Hamet,  King  of  Fez  and 
Morocco,  had  been  dilpoffefled  of  his  dominions  by  hi* 
uncle  Mulcy  Moloch.  At  the  beginning  of  this  war 
Don  Sebaflian  had  offered  him  his  troop*  in  Africa, 
which  offer,  was  rejeAcd  with  contempt : but  now  be- 
ing a fugitive,  and  having  in  vain  applied  for  afliitaucc 
to  Philip  of  Spain,  Mulcy  Hamet  applied  to  the  king 

Iof  Portugal ; and,  that  he  might  the  more  eafily  fuc- 
cted,  caufcd  the  fortrefs  of  Arzila,  which  his  father 
had  recovered,  to  he  reftored  to  the  Portugucfc.  The 
king  was  in  rapture  at  this  event,  and  fancied  that 
his  glory  would  exceed  that  of  all  his  predcceffors.  He 
was  advifed  again  A this  expedition,  however,  by  all  his 
friends.  King  Philip  of  Spain  having  done  everything 
to  difluade  him  from  it  in  a perfonal  conference,  fent 
Francifco  A Maim,  an  old  and  experienced  officer,  to 
Morocco ; and  at  Ids  return  ordered  him  to  attend  Don 
Sebaftian,  in  order  to  give  him  an  account  of  the  Hate 
of  affairs  in  tliat  country.  This  he  performed  with  the 
greateft  fidelity,  but  without  any  cffcA.*  The  queen 
dowager  and  cardinal  united  in  their  endeavours  to  di- 
vert him  from  this  unfortunate  enterprife;  but  he  treat- 
ed them  both  with  fo  little  rcfpcA,  that  his  grandmo- 
ther broke  her  heart  ; and  the  cardinal,  to  (how  bis  dif- 
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ufte  to  the  menfure,  retired  to  Evora  without  coming 
either  to  court  or  council ; which  example  was  follow  ’ 
cd  by  many  of  the  nobles..  Many  of  thefe,  however, 
fent  very  fax'  remo '.ftranct  s to  the  king  on  the  impro- 
priety of  his  conduct ; and  King  Philip  lent  t<>  him  the 
duke  dc  Medina  Ccli,  once  more  to  lay  before  him  the 
reafuns  why  he  thought  hU  feheme  impracticable,  and 
to  put  him  in  mind  that  he  find  no  hand  in  pdhing  him 
upon  hi*  dcltruction,  or  of  concealing  from  him  the 
dangers  into  which  he*  feemed  determined  to  plunge 
himfelf  and  his  fubjcAs.  LaiUy,  he  received  a letter 
em  the  fuhjcA  from  Mulcy  Moloch  kimfclf,  wherein 
that  prince*  explained  to  him  his  own  right  to  the 
crown  of  Fez,  and  fliowed  that  he  had  only  difpoflVf- 
fed  a tyrant  and  a murderer,  who  had  therefore  no 
right  to  his  fricndJhip  or  alfiftuncc.  He  next  affured 
him  tliat  he  had  no  reafon  to  fear  either  the  power  or 
neighbourhood  of  the  Portugucfc;  as  a proof  of  vvluch, 
and  as  a mark  of  his  efteem,  he  was  content  to  make 
him  a prefent  of  ten  milts  e»f  arable  ground  round  each 
of  the  fortrefles  he*  poffcffcd  in  Africa,  and  which  indeed 
were  no  more  than  four,  viz.  Tangier,  Ceuta,  Mala- 
gan, and  Arzila.  At  the  fame  time  he  addreffed  him- 
(elf  to  King  Philip  of  Spain,  with  whom  he  wa3  on 
good  terms,  defiring  him  to  interpofe  with  his  nephew 
Sebaftian,  that  tilings  might  be  yet  adjufted  without  the  17 
effufion  of  human  blood.  But  the  king  of  Portugal  \cc«mt  of 
was  deaf  to  all  falutary  advice  ; and  therefore  paid  no*11* 

.regard  to  this  letter,  nor  to  the  rcmotiftranccs  of  his 
unde.  On  the  241)1  of  June  *577,  therefore,  he  fet 
fail  from  the  bar  of  Li  (bon  with  a fleet  of  50  (hips  and 
five  galleys,  twelve  pieces  of  cannon,  and  tranfports 
and  tenders,  making  up  near  icoo  fail.  His  tioops 
confided  of  9000  Portugucfc  foot  ; 3000  Germans ; 

700  Italians  commanded  by  Sir  Thomas  Stukelcy,  an 
Englilh  exile,  but  remarkably  brave ; 2000  CaJtilians 
and  30J  volunteers,  commanded  by  Don  Chriftopher 
dc  Tuvara  mafter  of  the  horfe,  a inan'of  courage,  but 
without  either  conduA  or  experience.  He  touched 
firft  at  Lagos  bay  in  the  kingdom  of  Algarve,  where 
he  remained  for  four  days  : thence  he  proceeded  to  Ca- 
diz ; where  he  was  magnificently  feaflcd  for  a week  by 
the  duke  dc  Medina  Sidonia,  who  took  the  opportu- 
nity once  more,  by  order  of  Philip,  of  diffiuding  him 
from  proceeding  further  in  perfun.  1 But  this  exhorta- 
tion proved  a*  fruitlcfs  as  the  reft  ; and  the  king  liaving 
failed  with  u ftrnng  detachment  for  Tangier,  ordered 
Don  Diego  de  Souza,  his  commander  in  chief,  to  follow 
with  the  remaining  part  of  theaimy. 

The  troop*  landed  on  the  coail  of  Africa  without 
any  bad  accident,  and  joined  at  Arzila.  Here  the 
king  was  met  by  the  chcriff  Mulcy  Hamet,  on  whofc 
account  he  had  undertaken  the  war,  who  delivered  him 
his  fon  Mulcy*,  a boy  of  I 2 years  of  age,  as  a hoftage, 
and  brought  a reinforcement  of  300  Nloors.  The  boy 
was  fent  to  Mafagan  under  a llrong  guard;  but  the  fa- 
ther remained  in  the  Portugucfc  camp  Here  it  was 
rcfolved  in  a council  of  war  to  reduce  die  town  of  La- 
rache,  but  it  was  difputed  whether  the  troops  fhould 
proceed  thither  by  land  or  fea.  Don  Sebaftian,  who 
cfpoufed  the  former  opinion,  finding  himfelf  oppoied  by 
Mulcy  Hamet,  gave  him  fuch  a rude  anfwer,  that  he 
left  his  presence  in  difeoutent ; after  which  the  king’s 
opinion  prevailed,  and  the  army  began  its  march  on  the 
29th  of  July.  As  they  proceeded,  the  king  received  a 
1 letter 
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ifnfiis*!  'letter  from  the  duke  of  Alb*.  rcffiiefting  him  to  at- 
tempt  nothing  beyond  the  taking  of  the  town  of  La- 
roche. Along  with  the  letter  was  Cent  an  helmet  which 
had  been  worn  by  Charles  V. 

On  the  other  hard  Muley  Moloch,  having  intelli- 
gence of  this  formidable  inv;dkm,  t<«ck  the  field,  though 
.at  that  time  fo  ill  of  a fever  that  he  could  not  lit  «>n 
horfehack,  with  40,000  foctf  and  60.00c  horfe.  Jle 
conducted  every  thing,  notwithllanding  hi*  didreflixl 
fit  nation,  with  the  greatell  prtidcgce.  Finding  fome 


p o n 


18 

M'-vc- 
ru-nt-.  avil 
difpnlitian 


< f the  u 


AI4  1 

the  Germans  commnndvtl  by  colonel  Amherg,  and  the  P>'«a’tV 
Italians  l»y  Sir  Thomas  Stuckelcy,  were  on  the  right  j " 
the  Caitilun  battalions  on  the  left  ; the  Portugmfc  in 
the  centre  arid  rear  ; the  cavalry,  confiding  of  about 
1 5c o men,  partly  on  the  right  under  the  command  of 
the  diike  d’Avegru,  to  whom  the  chiriff  joined  him- 
felf  with  his  horfe : on  the  left  was  the  royal  ftnndard, 
with  the  reft  of  the  cavalry,  under  the  command  of  the 
duke  of  Barcelos  eldcil  fon  to  the  duke  of  Bragnnza, 

Don  Antonio  prior  of  Ctato,  rrM  fcvcral  other  perfoni 


reafon  to  fufpeft  that  part  of  his  army  were  dellrous  of  of  great  rank.  The  kin?  took  pofl  at  firfl  with  the  vo- 


going  over  to  his  rival,  he  proclaim'. d that  fuch  as  in- 
clined to  join  their  old  rrufWr  were  at  lilicrty  to  do  it. 
This  at  once  put  a flop  to  the  defection,  and  only  a 
very  few  made  ufc  of  the  liberty  which  was  granted 
them;  Standing  in  doubt  likewife  of  the  hdclity  of  a 
body  of  3000  horfe,  he  fent  them  to  reconnoitre  the 
enemy,  by  which  acl  of  confidence  he  feeured  them. 
Still,  however,  he  feared  that  his  officers  might  be  cor- 
rupted by  the  Portuguefe  gold  ; for  which  reafon  he 
changed  the  difpotition  of  his  army  entirely,  fo  that  none 
of  his  officers  commanded  the  corps  to  which  they  had 
been  accuflomed ; and  therefore,  having  new  men  to 
deal  with,  had  none  whom  tUc^' could  trnft. 

Having  taken  thefe  precautions,  he  advanced  agaiuft 
the  Portuguefe  army  with  fuch  celerity,  that  he  came 
in  fight  ot  them  on  the  3d  of  Au^uft.  On  this  Don 
Si  ha  11  an  called  a council  of  war  ; in  w hich  many  who 
out  of  cumplaifanre  had  given  their  opinions  for  this 
march,  weie  now  for  returning.  They  were  feparated 
from  the  enemy  by  a river,  and  the  Moors  were  mailers 
of  the  ford,  fu  that  it  was  impuUible  to  foice  them  im- 
mediately in  their  polls  ; neither  was  it  practicable  for 
them  to  wait  for  a more  favourable  opportunity,  bceaufe 
they  had  no  prtrrifions.  The  foreign  officers,  on  the 
contrary,  were  of  opinion  that  fighting  was  now  be- 
come Peceflaiy,  and  a retreat  dangerous.  This,  however, 
was  violently  oppofed  by  the  cheriff,  who  faw  plainly 
that  they  ran  a great  rilk  of  being  defeated  and  of  lo- 
fmg  all,  while  at  the  fame  time  they  were  not  certain 
of  gaining  any  thing  of  confiqucnce  though  they  Ihould 
be  victorious : whereas,  if  they  drew  down  towards 
the  fea,  they  might  entrench  themfclves  till  they  were 
rri-cved  by  their  fleet ; during  which  interval  if  Muley 
Moloch  fhould  die,  he  looked  upon  it  as  certain  that 
a great  part  of  the  army  would  defert  to  him,  which 
w ould  render  him  mailer  not  only  of  the  kingdom,  but 
of  the  fate  of  the  Cliri Ilians  alio.  When  he  found 
that  the  king  was  bent  on  fighting,  he  only  requefted 
that  the  engagement  might  be  delayed  till  4 o’clock  in 
the  afternoon,  that,  in  cafe  of  a defeat,  they  might 


lunteers.  Muley  Moloch  difpofed  alfo  his  troops  in 
tlrree  lines:  the  lirff  conliiled  of  the  Andnlufran  Moors, 
commanded  by  three  officers  who  had  diftinguifhed 
themfclves  in  the  wars  of  Gnuiada  ; the  feeond  of  re- 
negadocs ; and  the  third  of  the  natives  of  Africa. 

They  moved  in  a half  moon,  with  IC,ooo  horfe  oft 
each  wing,  and  the  reft  in  the  rear,  with  orders  to 
extend  thernfclves  in  fuch  a manner  as  to  encompafs 
the  Chriflian  army.  Muley  Mohicb,  though  extreme- 
ly wrtk,  was  taken  out  of  his  litter,  and  let  on  horfe- 
back,  tliat  he  might  fee  how  his  commands  had  been 
obeyed  ; and  being  perfectly  fatisfied  with  the  fit  na- 
tion of  his  troops,  he  directed  the  fignal  of  battle  to  t4 
be  given.  Tie  Chrillhns  advanced  with  the  great  eft  rhr  P-vrv. 
refutation  ; broke  the  firft  line  of  the  Moorifh  infantry, 
and  difordered  the  fecond.  On  this  Muley  Moloch 
drew  his  fword,  and  would  have  advanced  to  encou. 
rage  his  troops,  but  that  his  guard*  prevented  him  ; on 
which  his  emotion  of  mind  was  fo  givat,  that  he  fell 
from  his  horfe.  One  of  his  guards  caught  him  in  his 
arms,  and  conveyed  him  to  his.  litter;  where  he  imme- 
diately expired,  having  only  time  to  lay  his  finger  on 


his  lips  by  way  of  enjoining  them  to  conceal  his  death. 
But  by  this  time  the  Moorifh  cavalry  had  wheeled 


quite  round,  and  attacked  the  Chriflian  army  in  the 
rear  : upon  which  tuc  cavalry  in  the  left  wing  made 
fuch  a vigorous  effort  that  they  broke  the  Portuguefe 
on  the  right ; and  at  this  time  the  cheriff,  in  palling  a 
rivulet,  was  drowned.  In  this  emergency,  the  Ger- 
mans, Italians,  and  Caftilians,  did  wonders ; but  the 
Portuguefe,  according  to  their  own  hiftorians,  beha- 
ved indifferently.  Attacked  on  all  (ides,  however, 
they  were  unable  to  refill;  and  the  whole  army,  except 
about  CO  men,  were  killed  or  taken  priforiers.  Tie 
fate  of  the  king  is  varioufly  related.  According  to 
fome,  he  had  two  horfe < killed  under  him,  and  then 
mounted  a third.  His  bravtfl  officers  were  killed  in 
hia  defence ; after  which  the  Moors  furrounding  him, 
feized  his  prrfon,  ft  ripped  him  of  his  fword  and  arms, 
and  feeured  him.  They  immediately  began  to  quarrel 


bast  fame  dunce  of  desping;  but  even  in  this  oe could  about  whole  prifbncr  he  wtis  ; upon  which  one  of  the 


not  prevail;  for  the  king  having  difpofed  of  every  thing 
for  a battle  the  next  day,  was  impatient  to  begin  the 
onfrt  as  foon  as  it  was  light. 

In  the  mean  time  Muley  Moloch  was  fo  fenfible  of 
the  advantages  of  his  fituation,  that  he  was  inclined 
to  take  the  whole  Portuguefe  army  prifoners;  but  find- 
ing his  difeafe  incicafc,  fo  that  lie  had  no  hopes  of  re- 


gcncrtls  rode 


aiming  them,  crying,  “ Whatr.  you 
dogs,  when  God  has  given  you  fo  glorious  a vi&orv. 
would  you  cut  one  another*  throats  about  a prifoncr  ?’* 
at  the  fame  time  difeharging  a blow  at  Scbaftuin,  he 
brought  him  to  the  ground,  when  the  reft  of  the  Moors 
foon  difpatchcd  him.  Others  affine,  tint  one  I.ewis 
de  Brito  meeting  the  king  with  his  ffandard  wrapped 
emery,  he  came  to  the  rcfolution  to  fight,  that  his  anta-  round  him,  bebaftian  cried  out,  **  Hold  it  faft,  let  us 
gonift  might  not  avail  hbnfdf  of  his  death.  The  dif-  die  upon  it!”  upon  which  charging  the  Moors,  he  was 
petition  of  the  Chriflian  aimy  was  very  regi -ar  and  Cdr*  feired,  refeued  by  Brito,  who  was  Jiimfdf  taken  with 


reel,  through  the  care  of  fome  old  officer;  in  Don  Sc- 
Jmltian’s  fcrvice  : the  infantry  were  difpofed  in  three 
Jims;  the  battalion  of  volunteers  made  the  vanguard; 


the  ft indnrd,  and  carried  to  Fez.  He  affirmed,  that 
after  he  was  taken,  die  faw  the  king  at  a diftance,  and 
unpurfticd.  Don  Lev.  is  de  Lima  met  him  afterward* 
2 making 
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making  towards  the  river  ; and  this  is  the  laff  account  tain  the  priufcges  and  liberties  of  the  people ! that  the  Portugal- 
wt  have  of  his  being  feen  alive.  ftatea  Ihould  be  affcmblcd  within  the  reaim,  and  nothing 

Mule 7 Hamet,  the  brother  of  Mul*y  Moloch,  was  propofed  in  any  other  Hates  that  related  to  Portugal : 
proclaimed  king  by  the  Moors  immediately  after  the  that  the  viceroy  or  chief  governor  Ihould  be  a native, 

‘ 1 Next  day,  having  ordered  all  the  prtfoners  to  unlefs  the  king  ihould  give  that  charge  to  one  of  the 


battle. 

be  brought  before  him,  the  new  fovcrdgn  gave  orders 
to  fcarch  for  the  body  of  Don  Sebaffian.  The  king's 
valct-dc-chambre  brought  hack  a body,  which  he  fekl 
was  that  of  his  mailer,  but  fo  disfigured  with  wounds, 
that  it  could  not  well  be  known  ; fo  that  notwrth- 
fbuiding  the  rnoft  diligent  fearch,  this  monarch’s  death 
could  never  be  properly  authenticated.  This  body,  how- 
ever, was  preserved  by  Muk  y Hamet,  who  delivered  it  up 
as  the  body  of  Don  Scbaftian  to  King  Philip  of  Spain. 
By  him  it  was  fent  to  Ceuta,  from  whence  it  was  tranf- 
ported  to  Portugal,  and  buried  among  his  anedtore  in 
the  mo  nailery  at  Belem,  with  all  poffiblc  folcnmity. 

By  this  terrible  diMtr,  the  kingdom  of  Portugal, 
from  being  the  mod  eminent,  funk  at  once  into  the 
lowdl  rank  of  the  European  Hates.  All  the  young 
nobUity  were  cut  off,  or  carried  into  flavery  ; the  king- 
dom was  tx  ha  killed  of  men,  money,  and  reputation  ; to 


royal  family  : that  the  houfehold  Ihould  be  kept  on  the 
lame  footing  : that  the  poll  of  firff  prefident,  and  of 
all  offices,  civil,  military,  and  judicial,  Ihould  be  filled 
with  Portuguefe;  all  dignities  in  the  church  and  ift  the 
orders  of  knighthood  confined  to  the  fame  ; the  com- 
merce of  Ethiopia,  Africa,  and  the  Indies,  referred  al- 
io to  them,  and  to  be  carried  on  only  by  their  mer- 
chants and  vcffels : that  he  would  remit  all  impoits  on 
ccclt  liaftical  revenues : that  he  would  make  no  grant 
of  any  city,  town,  or  jurifdi<Siou  royal,  to  any  but 
Portuguefe:  that  dilates  refuiling  from  forfeitures  Ihould 
not  be  united  to  the  domain,  but  go  to  the  relations  iff 
the  lail  poffclW,  or  be  given  to  other  Portuguefe  for 
wcompenfc  of  fervices  : tluit  when  live  king  came  to 
Portugal,  where  he  ihould  rdidc  as  much  a & poluble, 
he  Ihould  not  take  the  houfes  of  private  perfons  for  hi* 
officers  lodging,  but  keep  to  the  cuitom  of  Portugal : 
that  Don  Henry,  who  afiumed  the  government  after  that  wherever  hit  majciiy  refided,  he  ihould  have  an  ec- 
thc  deatii  of  his  brother  Don  Sebailian,  found  liimidf  clcfiaftic,  a ueafurcr,  a chancellor,  two  mailers  of  re- 
in a vtry  difagreeable  iituation.  The  trail  fact  ions  of  his  quelU,  with  under  officers,  all  of  them  Portuguefe,  who 


30 

rr.-'bpl 

l 

H I'Lbp 


reigu  were  quite  trifling  and  unimportant  ; but  alter 
his  death  a great  revolution  took  place.  The  crown  of 
Portugal  was  claimed  by  three  different  competitors; 
viz.  the  prince  of  Parma,  the  dutchefs  of  iiraganaa, 
and  Philip  of  Spain.  Whatever  might  have  been  the 
merits  of  their  respective  claims,  the  power  of  Philip 
quickly  decided  the  contetl  in  his  favour.  He  found 
his  fchemes  facilitated  by  the  treachery  iff  the  regents, 
who  took  the  molt  fcandalous  methods  of  putting  the 
kingdom  into  his  hands.  Under  pretence  of  iufpedting 
the  magazines,  they  took  out  (Wic  of  the  powder,  and 
mixed  the  reff  with  land:  they  appointed  an  agent 
to  go  to  Prance  for  fuccours,  from  whence  they  knew' 


Ihould  difpatch  every  thing  relating  to  the  kingdom:  that 
Portugal  ihould  ever  continue  a diilinct  kingdom.,  and 
its  revenue  be  confirmed  within  itfdf : that  all  nutters 
of  jullice  (hould  be  decided  within  the  realm : that  the 
Portuguefe  Ihould  be  admitted  to  charges  in  the  Untie  - 
holds  of  the  king  and  queen  of  Spain  : that  all  duties 
on  the  fioutiers  Ihould  be  taken  away  : and,  lafily,  that 
Philip  Ihould  give  300,000  ducats  to  redeem  pri  toners, 
repair  cities,  and  relieve  the  miferies  which  the  plague 
and  other  calamities  had  brought  upon  the  people. 
All  thefe  conditions,  formerly  offered  and  rejected  by 
the  Portuguefe,  the  king  now  confirmed  : but  whereas 
the  duke  of  Ofluita,  by  way  of  fecurity  for  thefe  con- 


t hat  they  could  not  arrive  in  time  ; they  diffolved  the  ditions,  had  promifed  them  a law,  that  if  the  king  did 
Itates  as  foon  as  they'  difeowred  that  they  were  bent  on  wit  adhere  to  them,  ilw  Hates  Ihould  lie  freed  from  their 
muntaiuing  the  freedom  of  tlie  nation  ; and,  under  a oliedicmc,  and  might  defend  their  light  by  the  fword, 
Aow  of  confidence,  fent  off  to  diilant  places  fuch  of  the  without  incurring  the  reproach  of  perjury,  or  the  guilt 


of  treafon  ; this  he  abfolutely  eefufed  to  ratify.  ,, 

All  -thefe  conocflions,  however,  did  not  aniwer  theCa  me 
purpofe;  nay, 'though  Philip  was  to  the  Idl  degree c nc,h*tc 
laviih  of  honours  jnnd  employments,  the  Portuguefe ^ r *^cc" 
were  Hill  diffatisfied.  This  had  alfo  an  effect  which  *' 


nobility  as  they  fufpcifted. 

King  Philip,  finding  every  thing  in  his  favour, 
commanded  the  duke  of  Alva  to  invade  Portugal,  at 
the  head  of  20,000  men.  The  people,  perceiving 
that  they  were  betrayed,  exclaimed  again  It  the  gover- 
nors, and  placed  on  the  throne  JDon  Antonio  prior  of  was  not  forefeet! : it  weakened  tlie  power,  and  abforb- 
Cnito.  But  his  forces  being  inexperienced,  and  he  ed  the  revenues,  of  the  crown ; and,  by  putting  it  out 
himfelf  behaving  in  a very  improper  manner,  he  was  of  the  power  of  any  of  his  fucccflbrs  to  be  liberal  in  the 
quickly  defeated  by  the  duke  of  Alva,  and  forced  to  tare  propoition,  it  railed  only  a fh art-lived  gratitude 
fly  out  of  the  kingdom,  which  he  effected  with  great  in  a few,  and  left  a number  of  mdccontents,  to  which 
difficulty.  On  his  flight  tl»c  whole  kingdom  fuhmit-  tune  was  continually  adding. 

ted,  together  with  the  gamlona  in  Barbary,  the  fettle-  Thus  Philip,  with  all  his  policy,  and  endeavours  to 
merits  on  the  weflern  coait  of  Africa,  of  Bt  uxQ,  and  pleafe,  found  his  new  fuhjetts  It  ill  more  and  more  dif- 
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ia  the  Ealt  Indies.  All  the  Madeira*,  however,  ex- 
cept the  die  of  St  Michael,  held  out  for  Don  An- 
tonio until  they  were  reduced,  and  the  French  navy, 
who  came  to  their  affifLanee,  entirely  defeated  and  de- 
ftroved. 

Philip  made  his  entry  fnto.Lilbm  as  foon  as  the 
kingdom  was  totally  reduced,  and  endeavoured  to  con- 
dilate  the  affections  of  the  people  by  confirming  the 
terms  which  he  had  before  offered  to  the  Hates.  Thefe 
torus  were,  that  he  would  lake  a lolciuu  walk  to  main- 


gulled  with  his  government,  cfpcciallv  when  they  found 
their  king  treating  with  the  utrr.olt  feveiityall  thofe 
who  had  fiipported  Don  Antonio.  The  exiled  prince,  ^ 
however.  Hill  Hyled  himfelf  ling  of  Portugn'.  At  firft  'tdiffurbci 
he  retired  to  France,  and  there  demanded  fuccours  for  ■« 
the  recovery  of  his  dominions.  Here  he  found  fo  much  Auton,a*  * 
countenance,  that  with  a fleet  of  near  60  fail,  and  a 
good  body  of  troops  on  board,  he  made  an  attempt 
upon  the  Tcrcenia,  where  his  fleet  was  beat  by  the 
Spaniards ; and  a great  number  of  prifouers  being  ta- 
ker. 
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Pvtugak  ken,  all  the  officers  and  gentlemen  were  beheaded,  and 
a great  number  of  meaner  people  hanged.  Don  An- 
tonio, notwithftanding,  kept  poiTeffion  of  fomc  places, 
coined  money,  and  performed  many  other  ads  of  regal 
power;  but  was  at  length  conft  rained  to  retire,  and  it  was 
with  fome  difficulty  that  be  did  fo,  and  returned  into 
France.  He  patted  from  thence  into  England,  where 
he  was  well  received  ; and  many  fitted  out  privateers  to 
cruifc  againft  the  Spaniards  under  his  commiffion.  Dut 
after  king  Philip  had  ruined  the  naval  power  of  Portu- 
gal as  well  as  Spain,  by  equipping  die  armada,  Queen 
Elifabcth  made  no  difficulty  of  owning  and  aflhling 
Don  Antonio,  and  even  of  fending  Sir  John  Norris 
and  Sir  Francis  Drake  with  a (bong  fleet  and  a great 
army  to  rcflore  him*  Upon  this  occafion  Don  Anto- 
nio lent  his  fon  Don  Chnftophcr  a hoflagc  to  Mulcy 
Hama  king  of  Fez  and  Morocco,  who  was  to  lend  him 
200,000  ducats.  But  king  Philip  prevented  this  by 
furrcndcring  Arv.il a : and  this  difappointmuit,  the  un- 
fcafonahlc  enterprise  upon  Corunna,  and  the  difputes 
that  arofc  between  Norris  and  Drake,  rendered  that  ex- 
pedition abortive ; fo  that,  except  carrying  the  plague 
into  England,  it  was  attended  with  no  confcqucuccs 
worthy  of  notice.  He  remained  fomc  time  after  in 
England : but  finding  himfclf  little  regarded,  he  with- 
drew once  more  into  France,  where  he  fell  into  great 
poverty  and  diftrefs  *,  and  at  length  dying  in  the  64th 
year  of  his  age,  his  body  was  buried  in  the  church  of 
the  .nuns  of  Ave  Maria,  with  an  infeription  on  his 
tomb,  in  which  he  is  ft y led  king.  He  left  fcveral 
children  behind  him,  who,  on  account  of  his  being  a 
knight  of  Malta,  and  having  made  a vow  of  virginity 
at  his  entrance  into  the  order,  were  looked  upon  ns  il- 
legitimate. He  preferved,  even  to  the  day  of  his 
death,  a great  intcrcft  in  Portugal;  and  had  drawn 
from  thence,  in  the  courie  of  his  life,  immenfe  fums  of 
money  ; which  had  been  fquandcred  in  many  fruitlefs 
ncgociations  and  attempts  to  difturb*the  pottefitors  of 
king  Philip  in  ahnoft  all  parts  of  his  dominions,  and 
particularly  in  the  Indies,  where  the  Portuguefe  were 
rather  more  averfe  to  the  Caililian  yoke,  or  at  leaft  tef* 
;u  tified  their  averfion  more  openly,  than  in  Europe. 

Imp.  (tor*  But  Don  Antonio  was  not  the  only  pretender  to  the 

ffKW  crown  of  Portugal : for  the  people,  partly  through  the 
SebaOua.  °f  t*lc*r  prince,  and  partly  from  their  hatred  to  the 
Caftilians,  were  continually  feeding  thcmfclvcs  with  the 
hopes  that  Don  Sebaftian  would  appear  and  deliver 
them ; and  in  this  refpc&  fuch  a fpirit  of  credulity 
reigned,  that  it  was  faid  proverbially,  they  would  have 
taken  a negro  for  Don  Sebaftian.  This  humour  put 
the  fon  of  a tiler  at  Alcobaza,  who  had  led  a proifti- 
gate  life,  and  at  length  turned  hermit,  to  give  liimfclf 
out  for  that  prince  ; and  having  with  him  two  compa- 
nions, one  of  them  ftyled  himklf  Don  Cbnjiopbrr  Jr 
Taverat  and  the  other  the  Lt/bop  of  GiurJ.i,  they  began 
to  colled  money,  and  were  in  a fair  way  of  creating 
much  drfturbancc,  if  the  cardinal  arrh-dukc  had  not 
ft  caufed  him  to  he  apprehended;  and  after  leading  him 
igncminioufly  through  the  ftrects  of  Lifbon,  he  who 
look  the  name  of  Stb.ijlian  was  fent  to  the  galleys  for 
life,  and  the  pretended  biftiop  was  hanged.  Not  long 
after,  Gonfalo  Alvarez,  the  fon  of  a mafon,  gave  him- 
felf  out  for  the  fame  king  ; and  having  promifed  mar- 
riage to  the  daughter  of  Pedro  Alonfo,  a rich  yeoman, 
whom  he  created  earl  of  Torres  Novas,  he  afiembltd  a 
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body  of  about  . Boo  men,  and  fome  blood  was  fpilt  be*  P-»ttpL 
fore  he  was  apprehended ; at  length,  being  clearly  "* 
proved  to  be  an  impoftur,  himfclf  and  his  intended  fa- 
thcr-in-law  were  publicly  hanged  and  quartered  at 
Eiibon ; which,  inftcad  of  cxiinguiftmig  this  humour, 
fartlicr  increased  it.  jj 

There  was,  however,  a perfon  who  appeared*  about 
20  years  after  the  fatal  defeat  of  Sebaftian,  at  Venice, 
who  created  much  more  trouble.  He  alTuincd  the  nanc***"*' 
of  Don  Sekjjiian,  and  gave  a very  diftinct  account  of 
die  manner  in  which  he  had  patted  his  lime  from  that 
defeat.  He  affirmed*  that  he  had  preferved  his  life  and 
liberty  by  hiding  himfclf  among  ft  the  (lain ; that,  after 
wandering  iu  dilguifc  for  fomc  time  in  Africa,  he  re- 
turned with  two  of  his  friends  into  the  kingdom  of  Al- 
garve : that  he  gave  notice  of  this  to  die  king  Don 
Hairy' : tliat  finding  his  life  fought,  and  being  uuwill- 
ing  to  diftuib  the  peace  of  the  kingdom,  he  returned 
again  among  the  Moors,  and  patted  freely  from  one 
place  to  another  in  Barbary,  in  the  habit  of  a peni- 
tent : that  after  this  he  became  a hermit  in  Sicily  ; but 
at  length  ncfolvcd  to  go  to  Rome,  and  Uifeover  himfclf 
to  the  pope.  On  the  road  he  was  robbed  by  his  do- 
ineftics,  and  came  almoft  naked  to  Venice,  where  be 
was  known,  and  acknowledged  by  fonie  Portuguefe.  A 
Complaint  being  made  to  the  fen  ate,  lie  was  obliged  to 
retire  to  Padua.  But  the  governor  of  that  city  order- 
ing him  alfo  to  depart,  he,  not  knowing  what  to  do, 
returned  again  to  Venice  ; where,  at  the  requeft  of  the 
Spanith  ambattador,  who  cliargcd  him  uot  only  with 
being  an  impoftur,  hut  alfo  with  many  black  and  atro- 
cious crimes,  he  was  feezed,  and  throw  11  into  prifon.  I It 
underwent  28  examinations  before  a committo:  of  noble 
and  impartial  perfons ; in  which  lie  not  only  acquitted 
himfclf  clearly  of  all  the  crimes  that  had  been  laid  to  his 
charge,  but  entered  alfo  into  fo  minute  a detail  of  the  1 

t ran  fact  ions  that  had  patted  between  himfclf  and  the  re- 
public, tliat  the  coraraiffionert  were  perfectly  aftonittied, 
and  Hi  owed  no  difpufition  to  declare  him  an  impoftor; 
moved  more  cfpecially  by  the  firmnefs  of  his  behaviour, 
his  fmgulai  modefty,  the  fobriety  of  his  life,  hi*  exem- 
plary piety,  and  his  admirable  patience  under  hia  afflic- 
tions. The  noife  of  this  was  dittufed  throughout  Eu- 
rope, and  the  enemies  of  Spain  endeavoured  everywhere 
to  give  it  credit. 

The  flute,  however,  refufed  to  difeufr  the  great  point, 
whether  lie  was  or  was  not  an  impoftor,  uulcfs  they  were 
requrfttd  fo  to  do  by  fomc  prince  or  ftatc  in  alliance 
with  them.  Upon  tills  the  prince  of  Orange  fent  Don 
Chriflopher,  the  fon  of  the  late  Don  Antonio,  to  nuke 
that  demand;  and  at  his  requeft  an  examination  was 
made  with  great  folcmnity ; hut  no  dccifinn  fallowed ; * 

only  the  fenate  fet  him  at  liberty,  and  ordered  him  to 
depart  their  dominions  in  three  days.  He  went  there- 
fore, by  the  advice  of  his  friends,  to  Padua,  but  in  the 
difgnifcof  a monk,  and  from  thence  to  Florence;  where 
he  was  arretted  by  the  command  of  the  grand  duke, 
who  delivered  him  to  the  viceroy  of  Naples.  The  count 
dc  Lemns,  then  in  potteffion  of  that  dignity,  died  foon 
after,  before  whom  he  was  fir  ft  brought ; this  man  af- 
ferted,  lie  miift  know  him  to  he  Don  Sebaftian,  fine*  . 
lie  had  been  tw*icc  fent  to  him  from  the  king  of  Spain. 

He  remained  prifoncr  fcveral  years  in  the  caiUc  Del  Qvo, 
where  lie  endured  incredible  hardftiips.  At  length  he 
was  brought  out,  led  with  infamy  though  the  fircct* 
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Pwufil  of  the  city,  and  declared  to  be  an  impoftor,  who  aflumed  upon  his  death- bed 
the -name  of  Stbafiian  : at  which  words,  when  pruclaira- 
cd  before  him,  he  faid  gravely,  And  fo  I am.  In  the 
fame  proclamation  it  was  affirmed,  that  he  was  in  truth  a 
Calabrian ; which  as  (oon  as  he  lteard,  he  faid,  It  it 
falfe.  He  was  next  (hipped  on  board  a galley  as  a Have; 
then  carried  to  St  Lncor,  where  he  was  fomc  time  con- 
fined ; from  thence  he  was  transferred  to  a caftle  in  the 
heart  of  Call  He,  and  never  heard  of  more.  Some  per- 
fons  were  executed  at  Lifbon  for  their  endeavours  to 
raife  an  infurrettion  on  his  belialf : but  it  was  thought 
ftrangc  policy,  or  rather  a ftrange  want  of  policy,  in 
the.  Spaniards,  to  make  this  aft'air  fo  public  without 
proofs  ; and  the  attempt  to  fllenre  this  objection,  by  af- 
firming him  to  be  a magician,  was  juftly  looked  upon  as 
36  ridiculous. 

Ei,i  mrfc-  The  adininiftration  of  affairs  in  Portugal,  during  the 
«u<n<r»ef  reign  of  Philip,  was  certainly  detrimental  to  the  nation  ; 

» acd  yet  it  docs  not  appear  that  this  flowed  fo  much 

tin,  firom  any  ill  intention  in  that  monarch,  as  from  errors 

in  judgment.  His  prodigious  preparations  for  the  in- 
'vafion  of  England  impovcrilhed  all  his  European  domi- 
nions ; but  it  absolutely  cxhaultcd  Portugal.  The  pre- 
tenfion*  of  Don  Antonio,  and  the  hopes  of  dcfpotling 
their  Indian  fleets,  expofed  the  Portuguefe  to  the  re- 
fcntmcnt  of  the  Engliih  ; from  which  the  king  having 
granted  away  all  his  domains,  wanted  power  to  defend 
them.  Their  clamours  were  not  at  all  the  lefs  loud  for 
their  being  in  fome  mcafurc  without  caufc.  The  king, 
to  pacify  them,  borrowed  money  from  the  nobility  upon 
the  cuftoms,  which  were  the  only  furc  remedy  he  had 
ftill  left  ; and  this  was  attended  with  fatal  confequcnces. 

The  branches,  thus  mortgaged,  became,  and  continue 
to  this  hour,  fixed  and  hereditary;  lo  that  the  merchant 
was  opprclfcd,  and  the  king  received  nothing.  This 
expedient  failing,  a tax  of  three  ftr  cmt.  was  impofed, 
in  the  natun  of  ftip-moncy,  for  the  defence  of  the 
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in  deploring  bitterly  that  he  never  P<ctvgil. 
thought  of  afting  it  before.  The  reign  of  Philip  III. 
and  IV.  was  a feric6  of  worfe  mcafurcs,  and  worfc  for-Gppl‘f  j,  ^ 
tune  : all  his  dominions  fuftVred  greatly  ; Portugal  moil  in  Afu  and 
of  all.  The  lofs  of  Ormus  in  the  Kail,  of  Brazil  in  the  America. 
Well  Indies,  together  with  the  ft  ip  wreck  of  a fleet 
fent  to  efcort  that  from  Goa,  hrought  the  nation  incre- 
dibly low,  and  encouraged  the  conde  duke  to  hope  they 
might  be  entirely  crufhcd.  Thefe  arc  the  heads  only 
of  the  tranfaftions  for  40  years : to  enter  in  any  degree 
into  the  part  Iculai  s,  is,  in  other  words,  to  point  out  the 
breaches  made  by  the  Spanifh  minifters  on  the  condi- 
tions granted  by  king  Philip ; which,  with  refpcA  to 
them,  was  the  original  contract,  and  unalterable  conili- 
tution  of  Portugal  while  fubjeft  to  the  monarchx  of 
Caflile  ; and  which,  notw  ithftanding,  they  fo  often  and 
fo  flagrantly  violated,  that  one  would  have  imagined 
they  had  ltudied  to  provoke  the  wrath  of  heaven,  and 
infult  the  patience  of  men,  inllead  of  availing  them- 
fclvcs,  as  they  might  have  done,  of  the  riches,  power, 
and  martial  fpirit  of  the  Portuguefe  people.  .j 

It  was  the  very  bails  and  foundation  of  their  privi-Thc  l'nr- 
legcs,  that  the  kingdom  ftoold  remain  feparate  and  in-  oj»- 

dtpendent,  and  confequcntly  that  Lifbon  fliould  conti- 
ouc  as  much  its  capital  as  ever,  the  feveral  fupremc , 14r'i 
councils  and  courts  reliding;  fo  that  the  natives  of  this 
realm  might  not  be  obliged  to  travel  in  fearch  of  jufticc. 

So  little,  or  at  Icall  fo  ftort  a time,  was  this  ohferved, 
that  neither  promotion  nor  jullice  was  to  be  obtained 
without  journeys,  and  Madrid  was  not  more  the  capital 
of  Caflile  than  of  Portugal.  The  general  aflcmbly  of 
eftates  was  to  be  held  frequently,  ami  they  were  held 
thrice  in  the  fpacc  of  60  years ; and  of  thefe  twice 
within  the  firft  three.  The  king  was  to  rrfide  iu  this 
realm,  as  often  and  as  long  as  poffihle  $ in  compliance 
with  which,  Philip  1.  was  there  but  once,  Philip  1 1. 
but  four  months,  and  Philip  III.  was  never  there  at  all 


coal  lx  and  the  commerce,  which  for  fomc  years  was  pro-  The  houfehold  cilabliflimeut  was  fupprefled  through  all  . 
‘ — J 1!  J v—  *-  L —*-*  their  re  igns.  The  viceroy  was  to  be  a native  of  Portu- 

gal, or  a prince  or  prince fs  of  the  blood  ; yet  when  any 
of  the  royal  family  bore  the  title,  the  power  was  in  rea- 
lity in  the  hands  of  a Spaniard.  Thus,  when  the  priu- 
cefs  of  Mantua  was  vice-<fuccn,  the  marquis  de  la  Puebla 
was  to  affift  in  council,  and  in  all  difpatchca ; aud  (he 
was  to  do  nothing  w ithout  his  advice.  The  council  of 
Portugal,  which  was  to  be  compofcd  entirely  of  natives, 
was  filled  with  Caftilians,  as  the  ganifons  alfo  were, 
though  the  contrary  had  been  promifed.  The  prdi- 
dents  of  provinces,  or  conegidors,  were  to  be  natives  ; 
but  by  keeping  tliofc  offices  in  his  own  hands,  the  king 
eluded  this  article.  No  city,  town,  ordillrid,  were  .to  be 
given  but  to  Portugudc  ; yet  the  duke  of  Lerma  had  Bc- 
ja,  Scrpa,  aud  other  parts  of  the  demefnes  of  the  crown, 
which  were  formerly  appendages  of.  the  princes  of  the 
blood.  None  but  natives  were  capable  of  offices  of 
jufticc,  in  the  revenue,  in  the  fleet,  or  of  any  poll  civd 
or  military  ; yet  thei’e  were  given  promifcuoully  to  fo- 
reigners, or  fold  to  the  kigkelL  bidder ; not  excepting 
the  governments  of  calllcs,  cities,  and  provinces.  l ire 
natives  were  fo  far  from  having  an  equal  chance  in  fuch 
cafes,  that  no  polls  in  the  prciidials  were  ever  given  to 
them,  and  fcarcc  any  in  garrilons  ; and  whenever  it 
happened,  in  the  cafe  of  a perfon  of  extraordinary  me- 
rit, whofe  pretcnlions  could  not  be  rcjccled,  he  was  ci- 


pcrly  applied  ; but  it  then  became  a part  of  the  ordinary 
revenue,  and  went  into  the  king’s  exchequer  without 
account.  This  made  way  for  diverting  other  appropri- 
ated branches;  as  for  inflance,  that  for  the  repair  of  tor- 
ti  float  ions,  the  money  being  ftrictly  levied,  and  the 
works  fullered  t*  decay  and  tumble  down ; and  for  the 
maintenance  of  the  conqucfts  in  Africa,  by  which  the 
garrifons  mouldered  away,  arid  the  places  were  loft. 
Upon  the  w'hole,  in  the  fpace  of  1 8 years,  the  nation 
was  vifibly  impoveriftied : and  yet  the  government  of 
Philip  w as  incomparably  better  than  that  of  his  fuccef- 
fors ; fo  that  his  death  was  juftly  regretted ; and  the 
Portuguefe  were  taught  by  experience  to  confels,  tliat 
of  bad  mailers  he  was  the  bell. 

His  fon  Philip,  the  feoond  of  Portugal  and  the  third 
of  Spain,  fat  20  years  upon  the  throne  before  he  made 
a vifit  to  Portugal,  where  the  people  put  thcmfelvcs  to 
a rooft  enormous  txpenee  to  receive  him ; for  w hich 
they  received  little  more  than  the  compliment,  that  be- 
fore his  entry  into  Lifbon,  he  knew  not  how  great  a 
king  he  was.  He  held  an  aflcmbly  of  the  ftates,  in 
Which  his  fon  was  fwom  fucceflbr.  Having  done  all 
that  he  wanted  for  himfclf,  he  acquired  a falfe  idea  of 
the  riches  of  the  nation  from  an  immoderate  and  fooli/h 
difplay  of  them  during  his  (hurt  flay  at  Lifbon  ; and 
having  ftown  himfclf  little,  and  done  lefs,  he  returned 


into  Spain  ; where  he  a&cd  the  part  of  a good  king  llier  removed,  or  not  allowed  to  cxcrcifc  lus  charce ; 
* Vou  XV.  Part  II.  * * ^ ; 3 Q a* 
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st  fell  out  to  l he  marquis  of  Minolta  others.  The 
’ forms  of  proceeding,  the  jurifdiction,  the  miniftert,  the 
fecretaries,  were  all  changed,  in  the  council  of  Portugal ; 
bring  reduced  from  five  to  three,  then  two,  and  at  loll 
to  a (ingle  prrfon. 

By  reafou  of  thefe  and  many  other  grievance*  too  te- 
dious to  be  mentioned  here,  the  detc  fiat  ion  of  the  Spa- 
6 nifh  government  hreame  univerfal ; and  in  1640  a revo- 
lution took  pluce,  in  which  John  duke  of  Braganxa  was 
declared  king,  by  the  title  of  John  IV.  This  revolu- 
tion, as  bring  determined  by  the  almod  unanimous  voice 
of  the  nation,  was  attended  with  very  little  effufion  of 
blood  ; neither  were  all  the  efforts  of  the  king  of  Spain 
able  to  regain  his  authority.  Several  attempt*  indeed 
were  made  for  this  purpofe.  The  firft  battle  was  fought 
in  the  year  1 644,  between  a Portuguefe  army  of  fiooo 
foot  and  1 100  horfc,  and  a Spanife  army  of  nearly  the* 
lame  number.  The  latter  were  entirely  defeated;  which 
contributed  greatly  to  eftablife  the  affairs  of  Portugal 
on  a firm  bafis.  The  kin"  carried  on  a drfenfive  war 
during  the  remainder  of  his  life  ; but  after  his  death, 
which  happened  in  1655,  the  war  was  renewed  with 
great  vigour. 

This  was  what  the  Spaniards  did  not  expeel ; for 
they  expreffed  a very  indecent  kind  of  joy  at  his  death, 
hoping  that  it  would  be  followed  by  a di  flotation  of  the 
government-  It  is  not  indeed  caff  to  conceive  a king- 
dom left  in  more  perilous  ciitumAsncci  than  Portugal 
was  at  this  time  : — The  king  Don  Alonzo  Enriquez,  a 
child  not  more  than  13  years  of  age,  reputed  of  no 
vciy  found  conftitution  either  in  body  or  mind  ; the  re- 
gency in  a woman,  and  that  woman  a Caftilian ; the 
nation  involved  in  a war,  and  this  rcfpeCtmg  the  title 
to  the  crown  ; the  nobility,  fomc  of  them  focretly  dif- 
affefted  to  the  reigning  family,  and  ulmoft  all  of  them 
embarked  in  feuds  and  contentions  with  each  other ; fo 
that  the  queen  fearer  knew  who  to  truft  or  how  (he 
fhould  be  obeyed^  She  atted,  however,  with  great  vi- 
gour>dnd  prudence.  By  marrying  her  <mly  daughter 
the  princtfs  Catharine  to  Charles  II.  King  of  Great 
Britain,  (hr  procured  to  Portugal  the  protection  of 
the  Englife  fleets,  -with  reir^  rcements  of  fomc  thou- 
fanda  of  horfc  and  foot;  and  at  laft,  in  ter- 

minated the  war  by  the  glorious  victory  of  Montef- 
elaros.  This  dccifivc  aftion  broke  the  power  of  the 
Spaniards,  and  fixed  the  fete  of  the  kingdom,  though 
not  of  the  king,  of  Portugal.  Alonzo  was  a prince 
whofe  education  had  been  neglected  in  his  youth,  who 
was  devoted  to  vulgar  amufements  and  mean  company, 
and  whom  the  queen  for  thefe  reafon*  wifhed  to  deprive 
of  the  crown,  that  fee  might  plr.ee  h on  the  head  of  his 
younger  brother  Don  Pram.  To  accompKfe  this  pur- 
pose, fee  attempted  every  method  of  liern  authority  and 
fccret  artifice  ; but  fee  attempted  them  aQ  in  vain.  rllic 
Portuguefe  would  not  confetti  to  fet  afidc  the  rights  of 
primogeniture,  and  involve  the  kingdom  in  all  the  mi- 
fer re*,  attending  a difputcdfuccefiron.  After  the  death, 
however,  of  the  queen-mother,  the  infant  entered  into 
cabals  ogainft  the  kmg  of  a much  more  dangerous  na- 
tore  than  any  tliat  fee  had  carried  on.  Atunzo  had 
1 married  the  princefs  of  Nemours ; hut  being,  a*  was 
faitf,  impotent,  and  likewife  left  handfome  than  his  bro- 
’*  ther,  that  lady  transferred  her  affection  to  Ikon  Pedro, 
to  whom  fee  lent  her  affiftancc  to  hurl  the  king  from 
the  throne.  Alowto  was  compelled  to  figu  a sefignn- 
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lion  of  the  kingdom  ; and  his  brother,  after  geverniag  Pvumd. 
a few  month*  without,  any  legal  authority,  was  in  a — c*-' 
meeting  of  the  Hates  uaauimoufly  proclaimed  regent, 
and  vetted  with  all  the  powers  of  royalty.  Soon  after 
this  revolution,  for  fuch  it  may  be  ended,  the  marriage 
of  the  king  and  queen  was  declared  null  by  the  chapter 
of  Lifeon  ; and  the  regent,  by  a papal  difpenfation,  and 
with  the  confcnt  of  the  date.,  immediately  efpoufed  the 
lady  who  had  been  wife  to  bis  brother.  He  governed, 
under  the  appellation  uf  regent,  1 5 yean,  when,  upon  the  v 

death  of  the  king,  he  mounted  the  throne  by  the  title  of 
Don  Pedro  II.  and  after  a long  reign,  during  which  he 
conducted  the  affairs  of  the  kingdom  with  great  pru- 
dence and  vigour,  he  died  on  the  9th  of  December 

«i 

Don  John  V.  fucceeded  his  father;  and  though  he  [ton  phi, 
was  then  little  more  than  17  years  of  age,  he  aded  V. 
with  fuch  wifdom  and  refolution,  adhered  fo  Readily  to*nJr,fn" 
the  grand  alliance  formed  againft  France  and  Spain,  8te*‘ 1840 
and  (bowed  fuch  rcfources  in  his  own  mind,  that  though 
he  fuffered  great  lodes  during  the  war,  he  obtained  fuch 
terms  of  peace  at  Utrecht,  that  Portugal  was  in  all  re- 
fpeds  a gainer  by  the  treaty.  The  two  crowns  of 
Spain  and  Portugal  were  not,  liowcvcr,  reconciled  tho- 
roughly till  the  year  1757  ; and  from  this  period  they 
became  every  day  more  united,  which  gave  much  fatis- 
fe&ion  to  fomc  courts,  and  no  umbrage  to  any.  In 
this  (it  union  of  things,  a treaty  was  made  in  175& 
with  the  court  of  Madrid,  by  which  Nova  Colonia,  on 
the  river  of  Plata,  was  yielded  to  his  Catholic  majefty, 
to  the  great  regret  of  the  Portuguefe,  ns  well  on  ac- 
count of  the  value  of  that  fettlement,  as  bccaulc  they 
apprehended  their  poffcfiion  of  the  Brafils  would  by  tins 
action  be  rendered  precarious.  On  the  laft  of  July  the 
fame  year,  this  monarch,  worn  out  by  infirmities,  dc- 
evafed,  in  the  6 ill  year  of  his  age,  and  iu  the  44th  of 
his  reign.  41 

Don  jofcpb,  prince  of  Brafil,  fuccrrded  him,  to  the  few  Jr 
univerfal  fatisfaction  of  his  fubjc&s,  and  with  as- great 
expectations  as  ever  any  monarch  that  mounted 
throne.  It  was  generally  believed  that  he  Would  make.J1>0. 
confiderable  alterations,  in  which  lie  did  not  difappoint 
the  hopes  of  the  public  ; and  yet  they  were  done  fo 
(lowly,  with  fuch  moderation,  and  witMo  many  ctrcum* 

Ranees  of  prudence,  as  hindered  all  grounds  of  com- 
plaint. Amongft  other  new  regulations,  the  power  of 
the  inquifilion  fuffered  fome  rcltriftion ; the  king  di- 
recting, that  none  of  their  fen  tenets  feould  be  put  in  ex- 
ecution till  reviewed  ami  approved  by  liis  privy-couudl. 

But  as  in  the  reign  of  bis  father  he  had  confcnt ed  to 
the  treaty  with  i>pain,  he  ratified  it  after  his  acccfiVou, 
and  fincc  carried  it  into  execution  upon  this  noble  prin- 
ciple, that  no  conlideratioiuof  filtered  ought  ever  tour* 
duct  a monarch  to  break  his  word.  44 

However,  within  the  fpacc  of  the  few  years  of  this  Dm.!.;nT 
king’s  reigfi,  the  calamities  of  Portugal  in  general,  andf,b®^** 
thole  of  the  city  of  Lifeon  iu  particular,  cannot,  in  a “*!*•**  '* 
great  degree,  lx  paralleled  in  all  hi  don'.  An  earth- 
quake, a fire,  a famine,  an  afkiftination-plot  againft  their 
prince,  execution*  upon  executions,  the  fcaffolds  and 
wheels  for  torture  recking  with  the  iiobJeft  Wood  ; fin- 
prifonment  after  imprifonmmt  of  the  grtatrft  and  mod 
diftinguifhed  perfonages ; the  expnlfion  of  a chief  order 
of  ecclefiaftics;  the  iiivafion  of  their  kingdom  by  a 
powerful,  ftrcogtr,  and  ex af Derated  nation  , the  nume- 
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rmii  troop*  ©f  the  enemy  laying  wafte  their  territory* 
u"'l'  n bringing  fire  and  fwovd  with  them,  and  rolling  like  di- 
(Uut  thunder  towards  the  gates  of  their  capital  { their 
prince  ready  almoft  to  fave  himfclf  by  flight  I The 
Bp^nifli  miniflr)*  had  already  decreed  the  doom  of  Por- 
tugal, and  nothing  was  to  DC  heard  at  the  Efeurial  hut 
DttrnJa  rjl  Carthago.  Carthaginian,  perhaps,  or  Jew- 
i(h  (lory,  may  poflibly  afford  a i’ceue  fumething  like  this, 
but  for  the  (hortnefs  of  the  period  not  fo  big  with 
events,  though  in  their  final  dcltruCtion  fuperior.  From 
that  indeed,  under  the  hand  of  Providence,  the  national 
humanity  and  generofity  of  Great  Britain  bus  preferred 
the  Portugucfc ; and  it  remains  now  to  be  feen,  in  fu- 
ture treaties,  how  that  people  will  exprric  their  grati- 
tude (lee  Britain,  n'450).  Thofc  who  ate  able  to 
fcarcli  deeper  into  human  affairs,  may  aflign  the  rallies 
of  fuch  a wonderful  chain  of  events  ; hut  110  wile  tnan 
will  aferibe  all  this  to  fo  lingular  a caufc  as  that  which 
a Spaniard  lias  done,  in  a famous  pamphlet,  printed  in 
the  year  176a  at  Madrid.  It  11  in  lit  led,  AHpamfi) 
Proph*fy  ; and  endcavouts  to  (how,  that  all  thefe  cala- 
mities have  befallen  the  Portugucfc,  folcly  on  account 
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or  Tagat,  which  It  the  largrft  river  in  the  kingdom,  Portugal, 
carrying  fome  gold  iu  its  lands  and  falling  into  the  fca 
a little  below  Lifbon.  There  are  feveral  mineral  fprings 
in  the  kingdom,  both  hot  and  cold,  which  arc  orach 
frequented. 

The  only  religion  tolerated  in  Portugal  is  that  of  Religion, 
the  church  of  Rome  j yet  there  arc  many  concealed 
Jews,  and  thofc  too  even  among  the  nobility*  biihopt, 
prebends  monks,  and  nuns,  and  the  very  inquifitor* 
thcmfclves.  If  a Jew  pretends  to  be  a Chriliian  and  a 
Roman  Catholic,  while  he  is  really  a Jew,  by  going  to 
mals,  confcflion.  See.  or  if  after  being  converted,  or  pre- 
tending to  be  converted  and  pardoned,  he  rrlapfeili'n- 
to  Judah m and  is  di  (covered,  the  inquiftiJon  lays  hold 
of  liim.  In  the  firfl  cafe,  if  he  renounce  Judaifra,  lie 
is  only  condemned  to  fomc  corporal  punsllmicnt  or 
puLlic  flume,  and  then  ordered  to  be  inilruftcd  in  tin; 

Chriliian  religion.  In  the  lccond,  he  is  condemned 
to  the  flames  without  mercy.  Betides  Jews  and  here- 
tics, who  broach  or  maintain  any  doctrines  contrary  to 
the  religion  of  the  country’,  the  iuquilition  punilhca  all 
fodomiles,  pretenders  to  force ry  and  the  black  art,  apo- 


of  their  connexion  with  the  heretic  Englilh.  Tlie  x Hates,  blaipheincrs,  perjured  pci  fun*,  impoftors,  and  hy- 
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great Ruler  and"  Governor  of  tlie  world  undoubtedly 
•fts  by  univcrfal  laws,  regarding  the  whole  fyllcm,  and 
cannot,  without  blafphcmy,  be  confidered  in  tlie  light 
of  a parti/an.  The  rell  of  the  pamphlet  tends  to  (how, 
that  his  Catholic  inajcfly  carried  his  arms  into  Portugal, 
folely  to  give  them  liberty,  and  fet  than  free  from  Eng- 
Tilb  tyranny. 

Jofeph  dying  without  male  i(Tue,  the  fucccfflon  de- 
volved to  Mary,  his  daughter,  now  queen  of  Portugal. 
She  was  married  fome  time  before  he  died,  with  the 
pope's  difpenfatim,  to  his  brother  Don  Pedro. 

„ The  air  of  Portugal,  in  the  fouthem  provinces,  would 
f,  kc.  be  exceflively  hot,  if  it  were  not  refrained  by  the  fea- 
breeics  ; but  in  the  northern,  it  is  much  cooler,  and 
the  weather  more  fubject  to  rains.  'Hie  fpring  is  ex- 
tremely delightful  here  ; aud  the  air,  in  general,  more 
temperate  than  in  Spain.  I.ifbon  has  been  much  re- 
forted  to  of  late  by  valet ndinarhms  and  conhimptive 
perfons  from  Great  Britain,  on  account  of  its  air. 
rhe  foil  is  very  fruitful  in  wine,  oil,  lemons,  oranges, 


pocritca.  The  burning  of  tiiofe  condemned  by  the  in- 
quifition,  is  called  an  am/o  da  frt  or  *l  aft  of  faith." 
There  are  feveral  tribunals  of  the  mquifition,  one  of 
which  is  at  Goa  in  the  Halt  Indies ; but  there  are 
none  in  Brafil.  The  number  of  convents  in  Port  ugal 
is  fud  to  be  900.  The  order  of  Jcfuits  hath  been  tup. 
prtffcd  in  this  country,  a»'  they  have  been  in  others. 
Here  is  a patriarch,  ft  vend  archbdhops  and  biihops  1 
the  patriarch  is  always  a cardinal,  and  of  the  royal  fa- 
mily. The  archbilhops  rank  with  rnarquiffes,  and  the 
b'thops  with  counts.  The  Portugucfc  have  archhi- 
fnops  and  biihops  in  the  other  quarters  of  the  world  as 
well  .is  in  Europe.  The  fums  railed  by  the  popes  here, 
by  virtue  of  thru-  prerogatives,  are  thought  to  exceed 
the  revenues  of  the  crown,  and  the  nuncios  never  fail  of 
acquiring  vaft  fortunes  in  a Ihoit  time.  Though  there 
are  two  imivcriities  and  feveral  academies,  yet  while  the 
papal  power,  and  tliat  of  the  ecclt dailies,  continues  at 
fuch  a height,  true  learning  is  like  to  make  but  a fmali 
progrefs.  Tlie  language  of  the  Portugucfc  docs  not 


pomegranates,  figs,  raifms,  almonds,  chcfnuts,  and  other  differ  much  from  that  «>f  Spain  : Latin  ia  the  ground- 
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fine  fruits  j but  there  is  a want  of  corfl,  owing,  it  is  (aid, 
in  « great  mtafurc  to  the  neglect  of  agriculture.  There 
is  plenty  of  excellent  honey  here  ; and  alfo  of  fca  and 
river  fifh,  and  fea-falt.  The  horfes  in  Portugal  are 
brifk  lively  animals,  as  they  are  in  Spain,  but  of  a flight 
make  : birt  mules  being  furer-footed,  arc  more  ufed  for 
carriage  and  draught.  By  reafon  of  the  (careity  of 
failure,  there  are  not^many  herd*  of  cattle  or  flocks  of 


work  of  both  \ but  the  former  is  more  remote  hum  it, 
and  harfber  to  the  car,  than  the  latter.  The  Portu- 
guefc  tongue  is  fpuken  on  all  the  coatl  of  Africa  and 
Alia  as  far  as  China,  but  mixed  with  the  languages  of 
the  fcvcral  nations  in  thofe  diilaat  regions. 

With  regard  to  manufaftuiTs,  there  arc  very  few  in  M»m.h 
Portugal,  and  thofc  chiefly  coarfc  lilks,  woollen  cloths,  twre*. 
and  fome  linen  ; but  their  foreign  traders  very  conii- 
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theep  ; and  what  they  have  arv  (mall  and  lean,  though  derable,  rf pc  cully  with  England,  which  takes  a great 

*k“  a — k,“ J * **■““  l “ “ deal  of  their  wine,  fait,  foreign  commodities,  and  fruits, 

in  return  for  its  woollen  manufactures,  with  which  the 
Portugucfc  furoifh  their  colonics  and  fubjetts  in  Alia, 
Africa,  and  America.  Their  plantations  in  Braid  are 
very  valuable,  yielding  gold,  diamonds,  indigo,  copper, 
tobacco,  fugar,  ginger,  cotton,  hides,  gums,  drugs,  dy- 
ing woods,  &c.  From  their  plantations  in  Africa,  they 
bring  gold  and  ivory,  and  (laves  to  cultivate  their  fugar 
and  tobacco  plantation*  in  Braid.  They  have  (till  ic- 
veral  fettle  Rents  in  the  Eaft  Indies,  but  far  left  confi- 
de nddc  than  formerly.  The  Azores  or  Weil  era  Iflcs, 
Madeira,  and  the  Ca]ic  dc  Verde  iflunds,  alfo  belong  to 
3 G 2 * them  j 


the  flclh  is  tolerably  good  : their  bed  meat  is  faid  to 
be  tliat  of  hogs  and  kids.  'Hie  country  in  jttany  parts 
is  mountainous  : but  the  mountains  contain  all  kinds  of 
©rest  particularly  of  filvcr,  copper,  tin,  and  iron,  with 
a variety  of  gems,  beautifully  variegated  marble,  mili- 
ftones,  and  many  curious  foflik.  Not  far  from  I.ifbon 
is  a mine  of  (altpctrc  ; but  none  of  the  metal  mines  are 
here  worked,  the  inhabitants  being  fupplied  with  me- 
tal* of  ad  kinds  from  tbeir  foreign  fet  dements.  The 
principal  rivers  are  the  Minho,  in  Latin  Afintvt  ; tlie 
Limia,  anciently  the  famed  Lethe ; the  Cavado  ; the 
Douro  j the  Guadiana,  anciently  Anas  j and  the  l ajo. 


jy  Google 


Ptrtoga!' 


49 

Conflitu- 
tion  and 
govern- 

mcu*. 


JO 

Revenue# 
•f  the# 
king.  * 


Order#  of 

knight- 

hood. 


O.  R f 420  ] P O R 


them  ; but  a great  part  of  the  riches  and  merchandize 
brought  from  thefe  diftant  countries  becomes  the  pro- 
perty of  foreigners,  for  the  goods  they  furnifh  the  Por- 
tuguese with  tn  carry  thither.  The  king’s  fifth  of  the 
gold  brought  from  Brafil  amounts  commonly  to  about 
300,000!.  Sterling } fo  that  the  whole  annua)  produce 
of  gold  in  Brafil  may  be  cAimated  at  near  2,ooo,oco 
Sterling.  Lifbon  is  the  greatclt  port  in  Europe  next  to 
London  and  Amsterdam. 

As  to  the  confiitution  of  Portugal,  it  is  an  abfolute 
hereditary  monarchy.  Both  here  am!  in  Spain  there 
were  anciently  cortes,  Antes,  or  parliaments ; but  they 
have  lon£  fincc  entirely  loA  their  {hare  in  the  legifla- 
ture.  hor  the  adminiilration  of  the  civil  government, 
there  is  a council  of  ftate,  and  feveral  fccretarics ; for 
military  atfairs,  a council  of  war ; for  the  finances,  a 
treafury-court;  and  for  the  diftribution  of  juAice  feveral 
high  tribunals,  with  others  fubordinate  to  them,  in  the 
feveral  diftri&s  into  which  the  kingdom  is  divided.  The 
cities  have  their  particular  magifiracy.  The  proceed- 
ings of  the  courts  are  regulated  by  the  Roman  law,  the 
royal  cdi&s,  the  canon  law,  and  the  pope’s  mandates. 
I .ike  the  Spaniards,  they  tranfeck  moil  of  their  btifinefs. 
in  the  mornings  and  evenings,  and  deep  at  noon.  The 
nobility  arc  very  numerous,  and  many  of  them  are  de- 
fended from  natural  fons  of  the  royal  family.  They 
are  divided  into  high  and  low.  The  high  confills  of 
the  dukes,  marquiffes,  counts,  vifeounts,  and  barons, 
who  are  alfo  grandees,  but  of  different  claflTes,  being  fuf- 
fered  to  be  covered  in  the  king’s  prefcncc,  and  ha- 
ving the  title  of  Don t,  with  a penfion  from  the  royal 
treafury,  to  enable  them  the  better  to  fupport  their  dig- 
nity : the  king  Ayles  them  IHuIrkau  in  his  letters,  and 
treats  them  as  princes.  A duke’s  fons  are  alfo  gran- 
dees, and  his  daughters  rank  as  marchionefTes.  The  in- 
ferior nobility  or  gentry  are  termed  Htdaigo  , i.  e.  gen- 
tlemen : they  cannot  a (Tome  the  title  of  Doit  without 
the  king’s  licence. 

The  revenues  of  the  crown,  fincc  the  difeovery  of 
the  Brafil  mines,  are  very  confiderable ; but  the  real 
amount  can  only  be  gucfTed  at.  Some  have  faid  that 
it  amounts,  dear  of  all  fabrics  and  penfions,  to  upwards 
of  3,000,000  Sterling  ; others  make  it  a great  deal  lefs. 
Thus  much  is  certain,  that  the  cuAoms  and  other  taxes 
run  cxccflivcly  high.  Befides  the  royal  demefnes,  tlie 
hereditary  eflatcs  of  the  houfc  of  Braganza,  the  mono- 
poly of  Brafil  fnuff,  the  coinage,  the  money  ariling 
from  the  falc  of  indulgencirs  granted  by  the  pope,  the 
fifth  of  the  gold  brought  from  Brafil,  the  farm  of  tlie 
Brafil  diamonds,  the  mafterfliips  of  the  orders  of  knight- 
hood, and  other  fources,  yield  very  large  fums.  The 
forces,  notw#hftanding,  of  this  nation,  both  by  fca  and 
land,  are  very  incoufidcrablc  ; their  land-forces  being 
the  worll  militia  in  Europe,  and  their  navy  of  Httle 
importance.  They  would  be  an  cafv  conqudl  to  the 
Spaniards  if  they  were  not  under  the  protection  of  Bri- 
tain. 

There  arc  feveral  orders  of  knighthood  here,  vis.  tl«e 
order  of  Chrift,  the  badge  of  which  is  a red  crofi  witli- 
in  a white  one,  and  the  number  of  the  commanderic* 
454.  2.  The  order  of  St  James,  the  badge  of  which 

is  a red  fword  in  the  (hape  of  a crofs.  A great  num- 
ber of  towns  and  commanderic*  belong  to  this  order. 
3.  The  order  of  Ariz,  whofe  badge  is  a green  crofs  in 
form  of  a lily,  and  the  number  of  its  commanderies  49. 


Though  thefe  three  orders  are  religious,  yet  the  knlgljie  totspf 
arc  at  liberty  to  marry.  4.  The  order  of  St  John,  H 
which  has  alfo  feveral  commanderics.  °r,j 

The  king’s  titles-  are,  King  of  Portugal  ami  the  Al- 
garve s%  on  tb  'u  fide  and  the  other  Jide  the  fca  of  Africa ; 
i.ord  of  Guinea y and  of  the  navigation,  conjuejh,  and 
commerce , in  Ethiopia , Arabia , Perjia , Jntfa,  fee.  The 
king's  cldeA  fon  is  ttyled  Prince  of  BrajiJ.  In  the  year 
1 749,  pope  Benedict  XIV.  dignified  the  king  with  the 
title  of  his  mnjl  faithful  majcjly.  jj 

The  Portugucfc  are  represented  as  inferior  to  tkeChtn&t 
Spaniards  both  in  perfon  and . genius : as  extremely0^ 
haughty,  treacherous,  and  crafty  in  their  dealings * 
much  given  to  avarice  and  ufury  ; and  vindictive,  ma- 
licious, and  cruel.  The  meaner  fort  arc  faid  to  be  ex- 
tremely addicted  to  thieving ; notwithstanding,  it  mull 
be  uwned,  that  they  have  ihown  themfclvcs  on  many 
occafions  a brave  and  warlike  people.  They  are  juftly 
famed  for  their  (hill  in  navigation ; and  for  the  many 
dilcoveries  they  have  made,  both  in  the  Ball  and  Weft 
Indies.  The  women  here,  and  in  other  countries  of  the 
fame  degree  of  heat,  are  not  fo  prolific  as  in  the  colder 
climates  ; but  they  are  faid  to  be  very  beautiful  whilit 
young,  though  their  complexion  is  fomcwliat  upon  the 
olive.  Their  eyes  arc  very  black  and  Iparkling,  and 
retain  their  brilliancy  after  all  their  other  charms  arc 
gone.  It  is  the  falliion  here,  at  prefent,  as  in  moil 
other  countries,  for  the  ladies  to  fpoil  and  disfigure 
their  {kins  and  complex  fens  with  paints  and  wafhes : 
but,  though  lively  ami  witty,  they  are  faid  to  have  x* 
nice  fenfe  of  female  honour.  Both  men  and  women 
make  great  ufc  of  fpctlnclcs  ; often  not  fo  much  to  aid 
their  fight,  as  to  denote  their  wifdom  and  gravity. 

Their  drefs,  like  that  of  the  Spaniards,  never  ufed  to 
vary,  cfpeciaDy  among  the  men  ; but  of  late  years,  both 
men  and  women  Iwve  given  much  into  the  French  modes. 

The  women,  when  they  go  abroad  on  foot,  are  wont  to 
ufe  long  veils,  which  cover  their  heads,  but  leave  their 
feces  bare. 

PORTUGALLICA  terra,  earth  of  Portugal! 
the  name  of  a fine  altringent  bole,  dug  in  great  plenty 
in  the  northern  part  of  Portugal. 

PORTULACA,  purslane  : A genus  of  the  mo* 
nogynia  order,  belonging  to  the  dodeeandria  elafs  of 
plants ; and  in  the  natural  method  ranking  under  the 
13th  order.  Sue  i.  u lent e.  The  corolla  is  pentapeta- 

luus ; the  calyx  bifid ; the  capfulc  unilocular,  and  cut 
round.  There  are  feveral  f peeks,  but  the  two  follow, 
ing  art  the  moA  remarkable.  I.  The  oleracea,  annual, 
or  common  culinary  purflane,  rifes  with  herbaceous, 
low,  fucculent,  branchy  Aalks,  fix  or  eight  inches  high, 
garnifhed  with  wedge-fhaped,  thick,  fucculent  leaves, 
and  fmall  elofe-fettiug  {lowers.  There  arc  two  varieties ; 
one  with  deep  green  leaves,  the  other  with  yellow 
leaves  v both  of  which  rife  from  the  feme  feed.  2.  The 
anacampferos*  perennial,  or  flirubby  cape  purflane,  rife* 
with  a flirubby  branchy  ftalk,  about  fix  inches  high, 
with  oval,  gibbous,  fucculent  leaves,  and  the  Aalks  ter- 
minated by  ftnall  cluAersof  red  flowers.  Both  thefe  plant* 
are  of  a fucculent  nature  : the  firfl  is  an  herbaceous  an- 
nual, for  culinary  tides;  and  the  fecund  a fhrubhy  perenni- 
al, railed  by  the  curious  for  variety.  Theyarc  both  exotica 
of  a tender  quality,  of  the  temperature  of  greenhoufe  or 
Aove  plants.  The  common  culinary  purflauc  is  railed  an- 
Dually  from  feed  for  fummer  ufc,  and  fe  an  excellent  i in- 
gredient 
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Forti j*b»  gradient  m fn  miner  falad*,  but  improper  for  winter  on 
I account  of  its  cold  niuift  nature.  The  plant  being 
Pofpclitc  tcn{jcr,  mud  be  railed  cither  on  a hot-bed  or  in  a warm 
w border  ; in  which  lail  it  will  not  fucceed  before  April 
or  May.  The  flmibby  foil  mull  be  kept  in  the  hot- 
houfc,  in  pots  of  a dry  full. 

PORTUMNA,  a town  of  Inland,  in  the  county  of 
Galway  and  province  of  Counaught , is  74  miles  from 
Dublin.  The  cattle  of  Portumna,  the  feat  of  the  Earl 
of  Clanricarde,  is  at  this  place,  and  near  it  are  the  ruins 
of  an  ancient  cattle.  There  is  alfo  a garrifon  for  a 
troop  of  hori'c  and  two  companies  of  foot.  The  town 
is  featedon  the  river  Shannon,  where  it  falls  into  Lough 
Derg.  The  monks  of  the  Ciftcrtmn  abbey  of  Dun- 
brody,  in  the  county  of  Wexford,  had  for  a long  time 
a chapel  here,  dedicated  to  St  Peter  and  St  Paul.;  hut 
having  at  length  forfaken  it,  0‘M;ulden,  dyiuiil  of  the 
country,  gave  it  to  the  Dominican  friars,  who,  with  the 
approbation  of  the  monks  of  Dunbrudy,.erechd  a triary 
here  and  a church,  which  they  dedicated  to  the  blefTed 
Virgin  and  the  original  pati  on  hunts;  at  the  fame  time 
they  built  a dccplc,  and  all  other  ncccflary  offices.  Pope 
Martin  V.  granted  a bull  to  confirm  their  pofTeffions, 
dated  8th  October  1426  ; and  on  the  23d  of  Novera- 


ing.  The  mode  of  levying  and  maintaining  this  army  Poll® 
is  exadfly  fimflar  to  that  pra&ifcd  under  the  feudal  H 
fyflem.  At  prefent,  though  it  i>  ahnolt  totally  unfit 
for  the  purpolci  of  repelling  a forego  enemy,  it  is  yet  ’ ^ 

a powerful  inflnimcnt  in  the  hands  of  donicdic  faction  ; 
for  the  expedition  with  which  it  is  raifed  under  the  feu- 
dal regulations  facilitates  the  formation  of  tlvofc  danger- 
ous confederacies  which  fuddenly  Hart  up  on  the  con- 
tciled  election  of  a fovereign,  or  whenever  the  noblei 
arc  at  variance  with  each  oilier. 

POSSE  comitatl'S,  in  law*,  fignifies  the  pow’er  of 
the  county,  or  the  aid  and  afliftancc  of  all  the  knights, 
gentlemen,  yeomen,  labourers,  fervants,  apprentices  &C. 
and  all  others  within  the  county  that  arc  above  the  age 
of  15,  exerpt  women,  ectflcfiailical  perfons  and  fuch  as 
are  decrepit  and  infirm. 

This  pufle  comitatus  is  to  be  raifed  where  a riot  is 
committed,  a pofleflion  kept  upon  a forcible  entry,  or 
any  force  of  refeue  ufed  contrary  to  the  king’s  writ,  or 
in  oppofition  to  the  execution  of  juilice  ; and  it  is  the 
duty  of  all  ilicr  ills  to  affift  juft  ices  of  the  peace  in  the 
fuppnffiou  of  riots,  &c.  and  to  raife  the  pufic  comitatus, 
or  to  charge  any  number  of  men  for  that  purpufe. 

POSSESSION,  in  law,  is  either  actual,  where  ft 


her  following  he  granted  indulgences  to  all  who  had  perfon  actually  enters  into  lands  or  tenement*  defeended 
contributed  to  the  building,  'i  he  walk  are  Hill  nearly  or  tonveyed  to  him  ; or  where  lands  are  defeended  to 
entire,  and  (bow  that  the  mouaftcry  of  Portumna  was  by  a perfon,  and  he  has  not  yet  entered  into  them.  A 
no  means  an  ignoble  llruCture.  The  ancient  choir  is  long  pofleflion  is  much  favoured  bv  the  law  as  an  ar» 
nowr  the  parith-eluirch.  guraent  of  right,  even  though  no  deed  can  be  (hown, 

POSE,  in  heraldry,  denotes  a lion,  horfc,  or  other  and  it  is  more  regarded  than  an  ancient  deed  without 
brail.  Handing  Hill,  with  all  his  four  feet  on  the  grouud.  pofleflion. 

See  Hullinglhead’s  Description  Britain , chap.  xvi.  If  he  that  is  out  of  pofleflion  of  land  brings  an  ac- 

POSITIVE,  a term  of  relation  oppufed  to  negative,  tion,  he  mull  prove  an  undeniable  title  to  it;  and 
It  is  alfo  ufed  in  oppofition  to  relative  or  arhitrary  ; when  a perfon  would  recover  any  thing  of  another,  it 
thus  we  fay.  Beauty  is  no  poiitivc  tiling,  but  depend*  is  not  fufficient  to  dellroy  the  title  of  the  perfon  in 
on  the  different  tafles  of  people.  pofleflion  without  he  can  prove  that  his  own  right  is 

Pouf  ikk  Dtgicti  in  grammar,  is  the  adje&ive  in  its  better  than  his. 

Ample  fignification,  without  any  comparifon.  In  order  to  make  pofleflion  lawful  upon  an  entry,  . 

Pont ikk  Elt  tin  city.  In  the  Eranklinian  fyflem  all  the  former  pofleflbr  and  his  fervanU  are  to  be  removed 
bodies  fuppofed  to  contain  more  than  their  natural  from  off  the  premiffes  entered  on ; but  a perfon  by  leafe 
quantity  of  ckdric  matter  arc  (aid  to  be  pjitivciy  elec-  and  rcleafe  is  in  pofleflion  without  making  any  entry 
trifled  ; and  thofc  from  whom  fume  part  of  their  elec-  upon  the  lands. 

tricity  is  fuppofed  to  be  taken  away  are  faid  to  be: elec-  Possession,  in  Scots  law.  See  Law,  Part  III. 
trifled  negatively.  Thefe  two  electricities  being  firil  N°  clxii.  it.  &C. 

produced,  one  from  glafs,  the  other  from  amber  or  ro-  Dxmoniocol Posskssiok.  (See  D.vmon  and  D^cmoni- 
fin,  the  former  was  ciUcd*vi/raiM,  the  other  rjinaut,  acs.)  Iu  the  third  volume  of  tlie  Manchcftcr  Tranfac- 
electricity.  lions,  there  is  a paper  on  pt^Ur  ii.ujiont  or  medical  dc- 

POSPOLITE,  in  the  military  eftabliflunent  of  Po-  monology  by  Dr  Ferriar.  He  informs  us  in  a note, 
land,  is  the  name  given  to  a kind  cf  militia.  It  is  the  that,  on  the  13th  of  June  1 788,  George  Lukitia  of 
moft  numerous  and  the  me  H ufelcfs  of  the  Polifli  aimic9.  Yatton  in  Smnerfetihire  was  cxorcifcd  in  the  temple 
1 Tr.- It  conftfts  of  the  gentry  at.  large,  who,  in  cafe  of  in-  church  at  Briilol,  and  delivered  from  the  pofleflion  of 
vafion,  are  aflembTed  by  a regular  fummons  from  the  (even  devils  by  the  efforts  of  {even  clergymen.  An 
king,  with  confent  of  the  diet.  Every  palatinate  is  .account  of  his  deliverance  was  publifhed  in  fcveral  of 
divided  into  diftritts,  over  each  of  which  proper  officers*  roe  public  papers,  authenticated  by  the  Reverend  Mr 
arc  appointed;  and  every  perfon  pofitfllng  free  and  Eallerbrook,  vicar  of  the  temple  church  in  BriftoL — Ds 
noble  tenures  is  bound  to  military  fcrvicc,  either  fingly  Ferriar  gives  us  the  following  particulars,  extracted  from 
or  at  the  head  of  a certain  nufcibcr  of  his  retainers  ae-  this  account,  which  we  (hall  here  infers 
cording  to  the  extent  and  nature  of  his  poffeilions.  The  44  Lukins  was  firil  attacked  by  a kind  of  cpi'tptic 
troops  thus  aflemblcd  are  obliged  only  to  ferve  for  a fit,  when  he  was  going  about  ailing  Chriftmas  plays,  . 
limned  time,  and  are  not  under  the  ncccflity  of  march-  or  mummeries : this  he  afccibcd  to  a blow  given  by  an 
ing  beyond  the  limits  of  their  country.  They  fubmit  invilible  hand.  He  was  afterwards  feixed  by  fits ; du- 
to  no  dtfeipline  but  fuch  as  they  like  themfelves  ; and  ring  which  he  declared,  with  a roaring  voice,  that  he 
arc  very  apt  to  mutiny  if  detained  more  than  a fortnight  was  the  devil,  and  fung  different  fongs  in  a variety  of 
in  the. place  appointed  them  to  meet  in,  without  march*  keys.  I he  fits  always  began  aud  ended  with  a ftrong 
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xgitxrion  of  the  ripfht  hanfl,  He  frequently  uttered 
dreadful  execrations  during  the  fits.  The  whole  duta- 
, tion  of  his  dif order  was  eighteen  years. 

**  At  length,  vir.  in  Jane  ifbfl,  he  declared  that  he 
wa*  pofleffed  by  feven  devils,  and  could  only  be  freed 
by  tin*  prayers  ( in  faith)  of  feven  (irr^ymen.  Accord* 
In grly  the  requiiite  foice  waj  fumrumed,  and  the  pa- 
tient funcf,  Iwore,  laughed,  and  barked,  and  treated 
the  company  with  a ludicrous  parody  on  the  7'e  Dana, 
T4ric  a lion  idling  fyynctoms  refilled  Kith  hymns  and 
prayer*,  till  a fmc//,  fatal,  voi.e  admonilhni  the  mini- 
iters  to  adjure.  The  fpirit.%  alter  fume  murmuring, 
yielded  to  the  adjuration,  and  the  happy  patient  return- 
ed thanks  for  hi*  wonderful  cure.  It  is  remarkable, 
that  during  this  folemn  mockery,  the  fiend  fwore  * by 
his  iiifcrnul  den,’  that  he  would  not  quit  his  patient  ; 
an  oath,  l believe,  nowhere  to  be  found  but  in  the  Pil- 
grim’s Proprefft,  from  which  Lukins  probably  got  it. 

“ Very  foon  after  the  firft  relation  of  this  fiory  was 
jnihlifl’.td,  perfon,  well  acquainted  with  Lukins,  took 
the  trouble  of  undeceiving  the  public  with  regard  to 
his  pretend'd  diforder,  in  a plain,  fenfible  narrative  of 
his  conducl.  He  aflerta,  that  Lukins’s  firll  feixure  wa* 
nothing  elk  than  a fit  of  drunkennefs  ; that  he  always 
kirctoh!  his  fits,  and  remained  lenlible  during  their  con- 
tinuance ; that  he  frequently  few  Lukin*  in  his  fits 
* in  every  one  of  which,  except  in  Tinging,  he  per- 
formed not  mere  than  moll  active  young  people  can 
calily  do  ;*  that  lie  was  detected  in  aft  impofture  with 
rtfpc&  to  the  clenching  of  his  hands ; that  after  money 
had  been  collected  for  him,  he  got  very  fuddcnly  well ; 
that  he  never  had  any  fits  while  he  was  at  St  George’s 
Hufpital  in  London  ; nor  when  viliton;  were  excluded 
from  his  lodgings,  by  defire  of  the  author  of  the  Nar- 
rative ; and  that  he  was  particularly  careful  never  to 
hurt  himtelf  by  his  exertions  during  the  paroxyfm. 

“ I*  it  for  the  credit  of  this  philofophical  age,  that 
fo  bungling  an  impofture  Ihould  deceive  feven  clergy- 
men into  a public  ucl  of  cxorcifm : This  would  not 
have  palled  even  on  tlie  authors  of  tlic  Malleui  Ma- 
k/carum  ; for  they  required  figns  of  fiipf  natural  a- 
gcncy,  fucli  as  tlie  fufpenfion  of  the  poflclTcd  in  the 
air,  without  any  vifible  fuppnrt,  or  the  ufe  of  different 
languages,  unknown  to  the  demoniac  in  his  natural 
llatc.” 

POSSESSIVE,  in  grammar,  a term  applied  to  pro- 
nouns, which  denote  the  enjoyment  or  poffeffion  of  any 
thing  cither  in  particular  or  iti  common  t as  me so, 
44  mine;”  and  hnu,  “ thine.” 

POSSESSORY  action*  in  Scots  law.  Sec  Law, 
ng  dxxxiii.  iK. 

POSSIBILITY,  in  law,  is  defined  to  lie  any  thing 
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llatiou,  particularly  a military  Ration i,q.  An  often  nr 
employment ; 4.  An  operutiou  in  book-keeping  ; j,  A1" 
conveyance  for  letters  or  difputchcs ; 6.  A particular 
mode  of  travelling. 

Post,  a Hake  or  piece  of  timber  fet  upright.  Polls 
are  ufed  both  in  building  and  in  fencing  ground.  Iu 
brick-buildings  rfiuch  of  the  ilraigth  of  the  fabric  de- 
pends  on  the  nature  of  the  pofls  ; as  it  is  through  them 
that  the  fevered  part*  are  fuftained  and  held  together. 
The  corner  fujli  are  called  the  principal pofli ; thole  form- 
ed into  breflitmmers  K tween  principal  polls  for  llrengtb- 
ening  the  cur  cafe  of  the  houle  are  called  the  prick-pojl: . 
Polls  which  are  to  be  fet  in  the  ground  ought  to  be 
well  fcaioned  and  coated  to  preferve  them  from  rotting ; 
burning  the  downward  end  has  been  recommended  as 
an  excellent  prefervative,  but  a coating  of  pitch  or 
tar,  particularly  the  late  inveuted  coal-tar,  can  be  inolt 
fafely  relied  upon.  For  the  various  ufefl  to  which  polls 
may  be  applied,  and  the  form  and  fpccirs  of  them  fit- 
ted to  be  employed  in  each  cafe,  fee  tire  articles  As* 
CHiTiCTURF.,  Joining,  Gardening,  House,  Fence, 
6cc.  In  archfeetturv  and  fculpturc  posts  arc  a term 
ufed  to  denote  certain  ornaments  formed  after  the  man* 
ner  of  rolls  or  wreathing*. 

Post,  a ftatiou,  particularly  a military  ftation.-— 
Any  place  where  perfons  are  fet  or  placed  upon  parti- 
cular occalions  may  hr  termed  a pqfli  but  the  w ord  m 
this  view  u now  chiefly  reftritted  to  military  opera- 
tions, aud  means  any  place  or  fituation  where  foldiera 
arc  ftationed.  Thus  the  detachments  eftabb  filed  in 
front  of  the  army  are  termed  tlie  oufpofii,  tlie  llations 
ou  the  wings  of  tlie  army  are  faid  to  be  the  p*Jlx  of 
honour,  as  being  the  moft  conspicuous  and  moft  cx- 
pofed.  But  in  the  operations  of  a campaign,  a poll 
properly  fignifies  any  fpot  of  ground  capable  of  lodging 
foldicrs,  or  any  Jituation,  whether  fortified  or  not, 
where  a body  of  men  may  make  a Hand  aud  engage 
the  enemy  to  advantage.  The  great  advantages  of 
good  pofls,  in  carrying  on  war,  as  well  as  the  mode 
of  fecuring  them,  are  only  learned  by  experience.  Bar- 
barous nations  difdain  the  choice  of  pods,  or  at  lead 
arc  contented  with  fuch  as  immediately  fall  in  their 
way  ; they  truft  fokrlv  or  chiefly  to  Hrength  and  cou- 
rage : and  hence  the  fate  of  a kingdom  may  be  decided 
by  the  event  of  a battle.  But  eulightened  and  expe- 
rienced officers  make  the  choice  of  pells  a principal 
object  of  attention.  The  ufe  of  them  is  chiefly  feh 
in  a drfenfive  war  agair.il  an  invading  enemy ; as  by  car- 
rying on  a war  of  pofls  in  a country  where  this  can 
be  done  to  advantage,  the  moft  formidable  army  nay 
be  fo  haraffed  and  reduced,  lliat  all  its  enterprifea  may 
be  rendered  abortive.  Indeed  in  modern  time*  this  is 
that « altogether  uncertain,  or  what  may  or  may  not  be.  fo  well  underitood,  that  pitched  battles  have  become 
Possimi.it y,  alfo  denotes  a non-repugnancc  to  c^mach  more  tare  than  formerly,  manoeuvring  and  fccu- 


IK* 


iAing,  in  any  thing  that  docs  not  any  way  cxjft. 

POSSIBLE,  is  fomeiimes  oppofed  to  real  exiil- 
ence,  and  is  underftood  of  a thing,  which,  though 
it  actually  doe*  not  exift,  yet  may  cxill ; as  a new  ftar. 

POSSIl^ONIA,  (nnc.  gcog.)  See  Poestum. 

POST,  a word  derived  from  the  Latin  po/itui,  **  fet 
erpllctd.”  It  is  ufed  in  fevcral  different  meanings,  but 
all  of  them  referring  either  immediately  or  remotely  to 
this  primitive  fenfc  of  pcfiuom.  Thus  the  word  Poll  fig- 
Btties,  1.  A Hake  or  piece  of  timber  kt  upright ; 1.  A 


ring  nf  polls  bring  confidtred  as  the  moft  cflcntial  ob- 
jc&s  in  the  conduct  of  a campaign  ; a change  in  the  art 
of  war  much  to  the  advantage  of  humanity  | (kill,  con- 
duel,  and  prudence,  laving  thus  obtained  the  afeen- 
denry  over  brutal  courage  and  mere  bodily  ftrength. 
In  the  choice  of  a poH,  the  general  rules  to  be  attend- 
ed to  are,  that  it  be  convenient  for  fending  out  partuet 
to  reconnoitre,  fuiprife,  or  intercept  tlie  enemy  ; tiiat 
if  potfible  it  have  fomc  natural  defence,  as  a wood,  a 
river,  or  a morals,  in  front  or  Hank,  or  at  teaft  that  it 

be 
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ftKL  bt  difficult  cf  aecefs  and  fufceptible  of  fpeedy  fortifies*  altogether  ftopprd*  Etc pcnVr.cc,  therefore,  A>on  point*  Port. 

— v—  tion  ; that  it  be  fo  fituate  as  to  preserve  a cotumunica-  ed  out  the  neccfiity  of  c/ifuring  fuch  accommodations,  *— "**■■ 
lion  with  the  main  army,  and  have  covered  places  in  by  erediog  upon  all  the  great  roads  houfei  or  ftutinna 
the  rear  to  favour  a retreat ; that  it  command  a view  at  convenient  intervals,  where  the  lneiTcugcre  might 
of  all  the  approaches  to  it,  fo  that  the  enemy  cannot  flop,  as  occafion  required,  and  where  too,  for  the  grc.it- 
advancc  u;qH.Tcrfacd  and  reft  concealed,  while  the  dc-  er  convenience,  relays  of  frrfh  horfei  fhould  always  be 
tachment  Rationed  in  the  poft  are  forced  to  remain  un-  in  readinefs,  to  enable  them  to  purfnc  -their  journey 
der  anna  ; that  it  be  not  commanded  by  any  neighbour-  with  uninterrupted  difpatch.  Thefe  houfefl  or  Rations 
ing  heights  ; and  that  it  be  proportioned  in  extent  to  were  with  great  propriety  termed  pojlt>  and  the  mef- 
thc  number  of  men  who  are  to  occupy  and  defend  it.  fengcr  who  made  ufc  of  them  a Though  at 

It  is  not  to  be  expelled  that  all  thefe  advantage*  will  firft,  it  is  probable,  the  mftittitioti  was  intended  folely 
often  be  found  uuited  ; but  thofe  ports  ought  to  be  fe-  for  the  fbvereign  and  the  neceflitics  of  the  Rate;  yet  by 
ledled  which  offer  the  grcatefl  number  of  them.  See  degrees  individuals,  feeing  the  benefit  re  lulling  from  it. 

Was,  Index.  made  ufe  of  the  opportunity  to  carry  on  their  own 

Post,  an  office  or  employment.  This  ufc  of  the  cortefpondencc  ; for  which  they  were  willing  to  pay 
word  is  probably  derived  immediately  from  the  idea  of  an  allowance  to  the  fovereign.  Thus  a poll-office,  of 
a military  ftatioo  j a poft  bang  ufed  to  exprefs  fuch  fume  kind  or  other,  gradually  came  to  be  dlabtifhcd 
offices  or  employments  as  are  fuppofed  either  to  cx-  in  every  civilized  country*  Without  taking  notice  of 
pofe  the  holder  to  attack  atid  oppolition,  or  to  n » ire,  the  different  means  of  carrying  on  correfp;»ndincc  faiici 
abilities  and  exertion  to  fell  them.  Hence  the  term  to  have  been  attempted  by  pigeons,  dogs,  and  other 
it  ufed  only  for  public  office*,  and  employments  under  the  animals,  we  can  at  leaft  trace  with  certainty  the  inven- 
government  ; and  were  ftrid  propriety  of  fpecch  al-  tion  of  fomcthing  like  regular  polU  as  far  back  as 
wavs  attended  to,  p»jh  would  denote  thofe  flat  ions  only  the  ancient  Perfians.  Xenophon  affin  ea  us,  that  they 
in  which  duty  mufl  be  performed.  In  common  lan-  were  invented  by  Cyrus  on  his  Scythian  expedition, 
guage,  however,  every office  or  appointment,  even  about  500  years  before  Chrift  $ that  the  hoult  s at  the 
though  nominal  and  I'mecurc,  goes  under  the  name  of  a fevend  ilations  were  fumptuouily  built,  and  large  enough 
pyh  to  contain  a number  of  men  and  horfes;  and  that  cvcrw 

Post,  an  operation  in  book-keeping.  Polling  in  book-  courier  on  bis  arrival  was  obliged  to  communicate  lot 
keeping  means  Amply  the  transferring  an  article  to  the  difpatches  lo  the  poiltrusftcr,  by  whom  they  were  im- 
place  in  which  it  (hould  be  put*  and  arranging  each  under  mediately  forwarded.  From  the  Ihorc  of  the  Egean 
its  proper  head.  It  is  u|m>ii  this  that  the  whole  theory  fca  to  Sufa  the  capital,  there  w'ere,  according  to  Hero- 
of  book-keeping  is  founded.  'Hie  Waftc-book,  which  dotiw,  1 \ 1 Rages  for  polls,  each  a day’s  journey  dillanfc 
fa  the  gToundwoik  of  all'fubfequent  operations,  record*  fnrni  the  preceding. 

every  traufadtion  exactly  in  the  order  in  which  it  oc-  In  what  manner  ports  were  eft ablifhed  and  conduc- 
tors. From  this  the  fcvcral  articles  are  polled,  or  cd  among  the  Greeks  does  not  clearly  appear;  but  from 
transferred  into  the  Journal,  which  in  fail  fa  but  a kind  the  extended  commerce  carried  on,  and  the  frequent 
of  fopplemcntary  book  to  the  Wafte-book.  From  the  communications  enjoyed  among  the  different  Itates,  there 
Journal  they  are  ported  anew  into  the  Ledger  ; in  which  can  be  no  doubt  that  a regular  conveyance,  in  fume 
a feparate  place  is  appropriated  for  each  perfon  with  * form  or  other,  was  cftablifhed. 

whom  trunfa&iont  are  carried  on,  and  frequently  for  Though  polls  were  well  known  among  the  Romans, 
every  feparate  article  about  which  the  bufinefs  fa  ton-  yet  it  is  difficult  to  trace  with  certainty  the  period  of 
cerned.  The  particular  mode  according  to  which  fuch  their  introduction.  Some  writers  carry  it  back  to  the 
transferences  are  made,  may  vary  according  to  the  na-  times  of  the  republic  ; polls  and  port-offices,  under  the 
tore  of  the  trade  carried  on ; the  object  is  the  fame  in  names  of  fatnrex  and  Jtaxicna,  having  been  then,  it  ia 
aO,  to  place  c\rry  article  fo  as  that  its  operations  on  faid,  eflablilhed  by  the  fenate.  Whether  this  was  the 
the  general  Rate  of  the  bcAm-fa  may  be  certainly  cafe  or  not,  Suetonius  affures  us  that  Auguttus  inrti- 
kr.owo  aod  diftin»H!y  traced.  For  a lull  account  of  t*ited  polls  along  all  the  great  road*  of  the  empire.  At 
the  way  in  which  tlifa  fa  done,  fee  HooK-KerfHna.  firft  the  difpatches  were  conveyed  from  pcfl  to  port  by 

Post,  a conveyance  for  letters  or  difpatches.  young  men  who  run  on  foot,  and  delivered  the  difpatch 

In  the  early  periods  of  focietv,  communication  be-  to  others  at  the  next  ftage.  Ily  and  by  Auguftui,  fub- 
twren  the  different  parts  of  a country  is  rare  and  diffi-  llitutcd,  in  room  of  thefe,  horles  and  chariot*,  both  for 
ruh,  individual*  at  a diftence  haring  little  inclination  the  conveyance  of  difpatches  and  the  convenience  of  tru- 
er opportunity  for  mutual  iutercourfe  : when  fuch  com-  veiling.  His  fucccffora  continued  the  fame  cftaHJfiiment ; 
fnumestion  is  at  any  time  found  woeffary,  a fpicia!  mef-  to  ilw  maintenance  of  which  every  fubje£i  of  the  env- 
frngrrmuft  he  employed.  A*  order  and  civili/atiortad-  pire  vntn  oUigfd  to  contribute.  Poll  horfes  are  roen- 
vtruc,  oceafions  of  toiTcfponthT.ee  multiply.  J11  purlieu-  tioned  in  the  Theodorian  cede  tie  curfu  futlicii  but  thefe 
far,  the  fovrreign  finds  it  requiiire  frequently  to  tninfrait  were  oniy  the  public  hcrie^  apjtoinlcd  to  be  kept  there 
o-<krs  and  law*  to  every  part  <>(  the  kingdom  ; and  for  for  tlic  ufr  of  the  public  meffcr.gc  r«,  who  before  this  infti- 
doing  fo  lie  makes  ufe  of  Conner*  or  mcflVngcr*,  to  tution  foiled  any  that  came  in  their  way.  At  each  poft- 
whom  he  commit*  the  charge  of  forwarding  his  dif-  flat  ion,  according  to  Procopius,  10  liurfes  and  as  many 
patches.  But  without  ft  at  ions  in  the  way,  where  thefc  polldions  were  and  the  ufual  rate  of  their  tra- 

eourimi  can  be  certain  of  finding  Ttfrtlhmcnt  for  them*  veiling  was  from  live  to  eight  Ilations  a-day. 
fd/ea  and  fuppfiea  of  w*hat  may  be  neceffary  for  cir*  It  is  to  be  obferved,  however,  that  sD  thefe  eft. iblifts 
tying  them  forward,  the  journey,  however  urgent  and  mrnts  of  polls  in  ancient  times  were  formed  us  much, 
important,  tnofl  ahvayrs  be  retarded,  aod  in  many  cafes  if  not  more,  for  travelling  Rations,  than  fur  the  mete 
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conveyance  of  letters  and  dispatches.  This  latter  ob-  mailer’s  office  is  therefore  exprefsly  prohibited.  King 
' jc6i,  it  is  true,  was  thereby  fccimrd  ; but  the  cpiilo-  Clmrlcs,  in  163$,  crcded  a letter-office  for  England  and  ' 
lary  crtrrefpondence  of  antiquity  was  probably  at  no  Scotland,  under  the  direction  of  the  above  'l'homa* 
time  fo  extern  five  as  to  require  or  maintain  poll -offices  Withering*.  The  rates  of  pottage  then  cflablilhed 
on  the  footing  of  modem  polls,  for  the  mere  convey-  were,  two*pcnce  for  every  finglc  letter  for  a ditta-ice  un- 


ance  of  letter*.  It  is  in  later  times  only,  when  the  exten- 
sion of  commerce  and  dittnfion  of  literature  gave  occa* 


der  80  miles;  four-pence  frtrni  80  to  140  miles;  Gx- 
pcuce  above  140  mile*.  The  allowance  to  the  potl- 


fron  to  frequent  communication,  that  thefe  eftablilh-  matters  on  the  load  for  horfes  employed  in  thefe  poRs 
menu  are  to  lie  looked  for.  was  fixed  at  two-pcnce  halfpenny  per  mile  for  every 

The  carlieft  iutt  iiution  of  pojh  that  occur*  in  modern  tingle  horfe.  All  private  inland  polls  were  difeharged 
diiftory  is  about  the  year  807  by  the  emperor  Chirk-  at  this  time  ; and  in  1637  all  private  foreign  polls  were- 
tnagne  ; who,  having  reduced  under  his  dominion  Italy,  iu  like  manner  prohibited.  *1  lie  poll,  thus  cflablilhed, 
Germany,  and  a part  of  Spain,  cilablilhcd  three  public  however,  extended  only  to  a few  of  the  principal  roads; 
polls  at  the  public  expeace,  to  can*)’  on  the  communi-  and  the  times  of  tranfmiffion  were  not  in  every  cafe  fo 
ration  with  thefe  three  provinces.  The  inftitution  of  certain  as  they  ought  to  have  been, 
polls,  however,  like  many  other  inflitutions  of  that  cm-  Withering*  was  lupcrfcdcd  for  abufes  in  the  cxccu- 
peror,  dropped  at  his  death,  and  fora  confidcrablc  time  tbn  of  his  offices  In  164?,  and  they  were  fcqudlratcd 
afterwards  110  traces  of  any  fuch  rttabli  foment  are  to  lie  into  the  hands  of  Philip  Burlair.achy,  to  be  exerciftd 
found.  Wc  cannot  indeed  difeover  them  with  certainty  und  , the  care  and  overfight  of  the  king's  principal  fe- 
fooncr  than  1464,  when  that  reftlcfs  and  fufpiciuos  cretary  of  ttate.  On  the  breaking  out  of  the  civil  war, 
prince  Louis  XI.  cilablilhcd  polls  in  Prance,  that  he  great  confufions  and  interruption*  were  nccWTarily  oc- 
might  be  the  (boner  advert iled  of  ali  that  patted  in  hi*  c aliened  in  the  conduct  of  the  letter-office  : but  it  was 
own  or  the  neighbouring  kingdoms.  He  employed  in  about  that  time  that  the  outline  of  the  prefent  more 
this  fervice  230  courier*,  who  delivered  the  letter*  at  extended  and  regular  plan  fccms  to  have  been  concci* 
the  different  Ration*,  and  In  the  various  towns  through  ved  by  Mr  Edmond  Prftkaux,  who  was  afterwards  ap- 
which  they  paffid  in  their  courfe.  Succeeding  mo-  pointed  attorney-general  to  the  commonwealth.  He 
narchs  created  at  different  tunes  certain  offices  for  the  was  chairman  of  a committee  in  1642  for  confidmng 
exprefs  purpofc  of  fuperint  ending  the  polls;  but  the  the  rate  of  pollagc  to  be  fet  upon  inland  letters;  and 
frequent  changes  to  which  thefe  offices  were  expo  fed,  fome  time  after  was  appointed  poll  mailer  by  an  ordi 
prevented  for  a long  time  the  dlablilhmcnt  of  any  re-  nance  of  both  houfes  of  parliament;  in  the  execution 
gular  fyftem  Of  polls  in  that  kingdom;  infomuch  that  of  which  office  he  firll  ettablilhed  a tvetkly  conveyance 
in  1619  the  author  of  the  life  of  the  duke  d'Epemon  of  letters  into  all  parts  of  the  nation.  In  4-633,  lhi* 
fays  the  packet  or  letter-office  was  not  yet  let  up  in  revenue  was  fanned  for  L.  10,000  for  England,  Scot- 
Francc.  Former  ettabiilhmcnt*,  it  is  probable,  were  land,  and  Ireland  ; and  after  the  charge  of  maintaining 
folcly  for  the  ufe  of  the  CL»urt,  not  for  the  general  good  pollmallers,  to  the  amount  of  L.  7000  per  annum,  was 
of  the  nation. - From  France,  the  mllitntion  gradually  laved  tothc  public.  Pridcaux’s  emoluments  being  <*mfi- 
fpread  through  fevcral  other  parts  of  Europe.  In  Ger-  derablc,  the  common  council  of  London  endeavoured  to 
many,  Lewis  Hornig  allures  us  they  were  firll  intro-  ereCt  another  poll-office  in  oppofiiion  to  his  ; but  they 
duced  by  Count  Taxis,  who  fettled  tliem  nt  hi*  own  were  checked  by  a refolution  of  thehoufc  of  commons, 

■ Cxpence  ; in  acknowledgment  for  which  the  Emperor  declaring  that  the  office  of  pollmallcr  is,  and  ought  to 
Matthias  in  1616  gave  as  a lief  the  office  of  pottmailer  Ik*,  in  the  foie  power  and  difpofal  of  the  parliament. 


to  him  and  his  descendant*. 

In  England,  the  ettablifhment  of  port*  in  fomc  form 


This  office  was  farmed  by  one  M&ubcy  in  1654.  In 
1 656  a new  and  regul.fr  general  poll-office  was  crc&cd 


or  other  appears  as  early  as  the  reign  of  Edward  III.  by  the  authority  of  the  proteclor  and  his  parliament, 
-but  the  notice  concerning  them  an*  fo  vague,  that  no  upon  nearly  the  fame  model  that  has  been  ever  fiuce 
account  can  be  given  of  them.  In  the  reign  of  Ed-  adopted,  with- the  following  rates  of  pollagc  : For  80 
ward  VI.  however,  fome  fpccics  of  poRs  mutt  have  been  miles  dillance,  a finglc  letter  two  pence  ; for  a greater 
-fet  up,  as  an  att  of  parliament  patted  in  t 548,  fixing  the  dillance,  not  out  of  England,  three  peace;  to  Scotland, 
rate  of  poft-horfes  at  one  penny  per  mile  : The  poll-  four  pence.  By  an  act  of  parliament  patted  foon  after 
Jiorfes  here?  referred  to  were,  it  is  probable,  chiefly  for  the  reiteration  in  1660,  the  regulations  fettled  in  1656 
travelling,  and  the  carriage  of  letter*  or  packets  only  were  rc-cflublilhed,  and  a general  poll-office  fiintlar  to 
an  nccalional  fervice.  In  1581,  we  find  in  Camden's  the  former,  but  with  fome  improvements,  was  erected. 
.Annals  mention  made  of  a chief  po&ntaftcr  for  Eng-  In  1663  the  revenue  of  the  poll-office  was  found  to 
land  being  appointed.-— -How  his  office  was  managed,  produce  I..  21,500  annually.  In  1685  it  was  made 
•docs  not  clearly  appear;  the  limited  Hate  of  the  corrc-  over  to  the  king  as  a branch  of  his  private  income,  and 
fpondcnce  of  the  country,  probably  rendered  it  of  tri-  was  then  cllimated  at  L.  65,000  per  annum.  The  year 


■King  James  I.  originally  erected  a 


■ the  revolution  the  amount  of  the  poll-office  reve- 


poft-office,  under  the  controul  of  one  Matthew  deQuetler  nuc  was  L.  90,504  : io  : 6.  At  the  union  the  pro- 
of dcTEquetter,  for  the  conveyance  of  letters  to  andlirom  duce . of  the  Englilh  poll-office  was  Hated  to  l.c 


foreign  parts  ; which  office  was  afterwards  claimed  by  L.  to/, 101.  In  17  j 1 the  former  cttablifhments  of  fe- 
Lord  Stanhope  5 but  was  confirmed  and  continued  to  pirate  pod-office*  for  England  and  Scotland  were  abo- 
William  Frizcl  and  Tho.  Withering.1?,  by  king  Charles  I.  lithed  ; and  by  the  ftat.  9 Antic,  c.  10.  one  general  poft- 

.it.-  IV : »t_*  IJ .t  . 1 Ji |L  -1  .ii.LlJfl-  .j 


in  1632.  Previous  to  this  time,  it  would  appear  that  office,  and  one  pottmailcr-general,  wa*  ettablilhed  for 
.private  perfons  were  in  ufe  to  convey  letters  to  and  the  whole  united  kingdom;  and  this  pcllmaitcr  was  cm- 
from  foreign  parts;  all  fuch  interference  with  the  poll-  powered  to  ereit  chief  letter-offices  at  Edinburgh,  at 
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D'Mlrtx  ot  AVw  Tork%  and  other  proper  places  in  A- 
mcrica  and  the  Well  Indies.  The  rates  of  portage, 
were  alfo  increafed  at  this  time  as  follows.— In  England, 
for  all  diftanccs  under  80  mild  3 d. ; above  80  miles 
4 d.  From  London  to  Edinburgh  6 d.  In  Scotland, 
under  50  miles  2 d.  ; from  50  to  80  miles  3 d. ; above 
80  miles  4d.  In  Inland,  under  40  milcB  2 d. ; above 
40  miles  4 d.  — By  the  above  aft  all  peffons,  except 
thofe  employed  by  the  poftmaftcr,  were  ftrictly  prohi- 
bited from  conveying  letters.  That  year  the  grots 
amount  of  the  poll-office  was  L 1 1 1,461  17  s.  tod.  The 
nett  amount,  on  a medium,  of  the  three  preceding  years, 
was,  in  the  printed  report  of  the  commilfionm,  for  the 
equivalent  dated  to  be  for  England,  L.62,000,  and  for 
Scotland  L.  2000.  In  1 754  the  grofs  revenue  of  the 
poll-office  for  Great  Britain  amounted  to  L.  210,663, 
in  1764  to  L.  281,535,  am^  *n  *774  to  L.  345,321. 
— The  privilege  of  franking  letters  had  been  enjoyed  by 
members  of  parliament  from  the  firft  ereftion  of  the 
pofl-office ; the  original  defign  of  this  exemption  was, 
that  they  might  corrtfpond  freely  with  their  conftitucnts 
on  the  bufinefs  of  the  nation.  By  degrees  the  pri- 
vilege came  to  be  lhame fully  abufed,  and  was  carried  fo 
far,tha?  it  was  not  uncommon  for  the  fervants  of  members 
of  parliament  to  procure  a number  of  franks  for  the  pur- 
pole  of  felling  them;  an  ahufe  which  was  cafily  pradifed, 
as  nothing  more  was  required  for  a letter**  pafltng  free 
than  the  fubfeription  of  a member  on  the  cover.  To 
reilrain  thefe  frauds,  it  was  enabled,  in  1 764,  that  no 
letter  (Hould  pafs  free  unlcfs  the  whole  direction  was  of 
the  member’s  writing,  and  his  fubfeription  annexed. 
Even  this  was  found  too  great  a latitude ; and  by  a new 
regulation  in  1784,  no  letter  was  permitted  to  go  free 
unlefs  th  e date  was  marked  on  the  cover  in  the  mem- 
ber’s own  hand-writing,  and  the  letter  put  into  the  poft- 
otlce  the  fame  day.  That  year  the  rates  of  poftage 
were  railed  in  the  following  proportions;  an  addition  of 
1 d.  for  a fingle  ft  age;  t d.  from  London  to  Edinburgh ; 

1 d.  for  any  diftauce  under,  and  2 d.  for  any  diftance 
above,  150  miles.  An  addition  to  the  revenue  of 
L.  1 20,000  was  eftimated  to  arife  from  thefe  regulations 
and  additional  rates.  In  all  the  ftatements  of  duties  upon 
poftage  of  letters  given  in  this  account,  the  rates  men- 
tioned are  thofe  upon  fingle  letters,  double  letters  pay 
double,  treble  letters  treble,  an  ounce  weight  quadruple 
poftage ; all  above  are  charged  by  the  weight  in  the 
fame  proportion. 

About  the  year  1784,  a great  improvement  was  made 
in  the  mode  of  conveying  the  mails,  upon  a plan  firft 
fuggefted  in  1782  by  Mr  John  Palmer.  Diligences 
and  ftage-coaches,  he  obferved,  were  eltablifhed  to  every 
town  ot  note  in 'the  kingdom;  and  he  propoled  that  go- 
vernment, inftead  of  fending  the  mails  in  the  old  mode, 
by  a boy  on  horfeback,  (hould  contraft  with  the  mailers 
of  thefe  diligences  to  carry  the  mail,  along  with  a guard 
for  its  proteftion.  This  plan,  he  fhowed,  could  not 
fail  to  enfurc  much  more  expeditious  conveyance,  the 
rate  of  travelling  in  diligences  being  far  quicker  than 
the  rate  of  the  pod  ; and  it  was  eafy  to  carry  it  into 
execution  with  little  additional  expence,  as  the  coach 
owners  would  have  a ftrong  inducement  to  contract  at 
a cheap  rate  for  conveying  the  mail,  on  account  of  the 
additional  recommendation  to  paflengers  their  carriages 
would  thereby  acquire  in  point  of  fccurity,  regularity, 
and  difpatchv 
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Tho*  government  heartily  approved  of  this  plan,  and 
the  pubhc  at  large  were  finished  of  its  utility;  yet,  like 
all  new  fchemes,  however  beneficial,  it  met  with  a ftrong 
oppofition  : it  was  represented  by  a number  of  the  deleft 
and  ablcft  officer*  in  the  poft-office,  not  only  as  imprac- 
ticable, but  daagerout  to  commerce  and  the  revenue. 
Notwithflanding  of  this  oppofition,  however,  it  was  at 
'lall  eftablifhed,  and  gradually  extended  to  many  diffe- 
rent parts  of  the  kingdom  ; and,  upon  a fair  compan- 
ion , it  appeared  that  the  revenue  was  improved,  and  the 
plan  itfclr  executed  for  L.  20,000  fttr  annum  lefa  than 
the  fum  firft  eftimatrd  by  Mr  Palmer. 

The  prefent  eftabliJhmcnt  of  the  general  poft -office 
for  Great  Britain,  confifts  of  two  poftmafters-general,  n 
fecretary,  funreyor,  comptroller-general,  and  upwards  of 
1 50  affiilants  and  clerks  for  the  head  letter  office  in 
London  ; the  number  of  deputy  poilmafters  and  other 
officers  through  the  kingdom  is  very  confiderable,  but 
not  eafy  to  afeertain  with  accuracy,  as  it  mail  frequent- 
ly vary  with  tlic  changes  made  in  the  eftablifhmcnt  of 
country  ports.  The  total  cxpcnce  of  this  branch  of  the 
revenue  in  1788  was  L.  149,029,  17  s*  2d.  the  grofs 
produce  may  now  be  reckoned  at  L.  650,00c. 

'rhe  firft  accounts  wc  have  of  the  eftabliihment  of  a 
poft-office  in  Scotland  reach  no  farther  back  than  1635, 
when  Charles  1.  crcfted  one  both  for  Scotland  and 
England.  The  poft  to  Scotland  by  that  appointment 
was  to  run  night  and  day,  to  go  from  London  to  Edin- 
burgh and  to  return  in  Jxx  days,  taking  with  it  all  let- 
ters intended  for  any  port-town  in  or  near  the  road  ; 
the  rate  of  poftage  from  London  to  Edinburgh  was 
8 d.  for  a fingle  letter.  The  expedition  with  which  the 
poft  went  from  London  to  Edinburgh  at  this  time,  is 
indeed  i’urprifing,  confidering  the  nature  of  the  roads  ; 
perhaps,  however,  though  the  king  made  the  regulation 
that  it  (hould  go  and  return  in  fix  days,  the  joumc^ 
was  not  always  performed  in  the  fpecified  time.  Du- 
ring the  government  of  Cromwell,  the  public  poft  con- 
veyed letter*  to  Scotland  as  well  as  England  ; the  poft- 
age from  London  to  Scotland  was  only  4d.  After  the 
Reft  oration,  when  the  poll-office  was  crcfted  for  Eng- 
land, mention  is  made  in  the  aft  of  parliament  of  the 
conveyance  of  letters  to  Scotland  ; and  the  portage  to 
Berwick  is  fixed  at  3d.  For  fome  time  after,  however, 
we  find  no  eftabliihment  by  aft  of  parliament^  an  in- 
ternal poll  in  Scotland.  In  1662,  a poll  between  Ire- 
land and  Scotland  was  firft  eftablilhed ; and  the  prissy 
council  gave  Robert  Main,  who  was  then  poftmaftcr- 
gcncral  for  Scotland,  an  allowance  of  L.  200  Sterling 
to  build  a packet-boat  for  conveying  the  mail  between 
Fortpatrick  and  Donaghadce  : the  poftage  to  Ireland 
was  6d.  In  1669,  a port  was  eftabliffied  to  go  between 
Edinburgh  and  Aberdeen  twice  a-week,  and  between 
Edinburgh  and  I nvemefs once  a-wcck:  the  rate  of  port- 
age was  fixed,  for  40  Scots  miles  2d-  and  for  every  ao 
miles  farther  an  additional  penny.  Thefe  appear  to 
have  been  the  only  pubftt  ports  in  Scotland  at  that  time ; 
but  as  they  could  not  fuffice  for  the  correfpond- 
cncr  of  the  country,  there  mull  have  been  more,  ei- 
ther under  the  direftion  of  the  poftnaafter,  or  in  the 
hands  of  private  perfons  ; probably  there  might  be  of 
both  kinds.  In#  169c,  an  aft  for  the  fecurily  of  tin; 
common  poft  was  parted,  fubjefting  robbers  of  the  mail 
to  capital  puniftiment.  It  was  not  till  1695  that  the 
tilabiiihment  of  the  poft-office  iu  Scotland  received  the 
'3  H fcmftioo 
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fan&ion  of  parliament : ports  were  then  appointed  for  all 
* parts  of  Scotland;  the  rates  of  portage  were  fixed,  for  any 
place  within  yo  miles  of  Edinburgh  2 d.  between  50 
and  ico  mile*  3d.  all  place*  above  100  miles  4d.  By 
the  fame  aA,  a weekly  packet  to  Ireland  was  cftablifh- 
ed,  and  L.  60  Staling  annually  allowed  for  that  fer- 
vicc.  Thougit  ports  were  tiLLlifoed  in  confequcnce  of 
this  ad,  yet  Inch  was  their  mode  of  travelling,  that  they 
hardly  deferred  the  name.  Thus,  for  inll.uice,  the 
pen-fun  who  fet  out  to  carry  the  mail  from  Edinburgh 
to  Aberdeen,  in  place  of  flopping  at  the  fiifl  interme- 
diate ftage  from  Edinburgh,  and  delivering  over  the 
mail  to  another,  to  be  carried  forward,  went  on  with  it 
himfclf  the  whole  journey,  refting  two  nights  by  the 
way,  firrt  at  Dundee,  and  next  at  Montrofc. 

In  this  manner  the  mail  was  conveyed  thrice  a- week 
from  Edinburgh  to  Aberdeen ; but  between  moil  parts 
of  Scotland  the  port  went  only  twice,  and  between  iotac 
only  once  a-week.  The  poll-boy  generally  travelled 
on  foot.  Horfca  were  but  little  ufed  in  the  fervicc  of 
the  poll-office. 

At  the  Union,  the  Scots  port-office  was  farmed  for 
L. 1194:  hi  1710,  the  nett  amount  for  Scotland  was 
reckoned  to  be  L.  2000.  The  epiftolary  conrefpond- 
cnce  of  Scotland  niuft  have  been  fmall  indeed,  when 
even  the  rates  of  portage  then  eftablilhcd  proved  fo  very 
unproductive.  This  may  perhaps,  however,  be  in  part 
accounted  for,  by  conjecturing,  that  as  private  ports  had 
probably  prevailed  pretty  much  before  1695,  it  was 
long  before  thefe  were  entirely  fuppreffed,  live  people 
itiil  adhering  to  their  old  conveyances,  and  difficulties 
occurring  in  llri&ly  enforcing  the  law ; the  amount  of 
the  poft-offiee  revenue,  therefore,  at  the  two  periods 
above-trie ntioned  probably  exhibits  a view  of  only  a part 
of  the  correfpondcnce  of  Scotland. 

In  171 1,  it  has  been  already  mentioned,  one  general 
port-office  wn-3  ertahlifhed  for  the  whole  united  king- 
dom ; but  the  puftmafter-gcncral  was  authorifrd  to 
ercA  at  Edinburgh  a chief  letter  office  for  Scotland. — 
This  was  accordingly  done,  and  a poftmallcr-geutjul 
for  North  Britain,  with  other  ncccffary  officers,  appoint- 
ed. All  the  deputy  pollmaftera  in  Scotland  are  under 
Ills  immediate  direction,  but  he  himfclf  is  under  the  con- 
troul  of  the  poftmartcr-gcncralfor  Great  Britain.  From 
this  head  letter  office  ports  were  eftablilhcd  to  the  dif- 
ferent parts  of  Scotland. 

For  many  years  the  port-boys  generally  t rare  lied  on 
foot,  or  if  on  horfeback,  without  a change  of  horfes. 
It  was  not  till  about  1750  that  the  mail  began  to  be 
conveyed  from  ftage  to  Rage  by  different  poil-boys  aud 
frefh  horfes  to  the  principal  places  in  Scotland,  and  by 
foot  runners  to  the  ref*.  The  communication  betwee  n 
London  and  Edinburgh  was  at  firrt  but  thrice  a- week, 
and  fo  flow,  that  the  mail  from  London  to  Edinburgh 
was  upon  the  road  85  hours,  and  from  Edinburgh  to 
London  131  hours.  In  1757,  upon  a representation 
from  the  royal  borough*,  regulation*  were  fallen  upon, 
by  which  the  time  was  Shortened  to  82  hours  in  the  one 
cafe,  and  85  in  the  other.  By  the  cxtcnlion  of  Mr 
Palmer’s  plan  to  Scotland,  the  time  has  been  ftill  far- 
ther fhortened  to  about  6o  hours  in  each  cafe. 

The  cftablifhmcnt  of  the  Scots  port-office,  which  has 
been  gradually  enlarged  as  the  Rate  of  the  country  re- 
quired, con  fills  at  prefect  of  a poilmallcr-gcncnu,  fe- 
crctary,  l’clicitor,  aud  accountant,  with  a number  of 


other  clerks  and  afliftants  for  the  head  office  at  EdTh-  Tel 
burgh  ; under  its  management  are  about  1 80  deputy-  — -v— 
poll  mailers  for  the  different  port-towns  through  Scot- 
land. 

The  nett  produce  of  the  port-office  for  Scotland  in 
1733  I~5399*  *0*754  L. 89*7,  in  1757  L.  10,623, 

in  1 760  L.  1 1,94),  in  1776  L.31, 103.  In  1788  the 
grofs  produce  wan  L.  55,836,  the  expcnce  L.  22,636, 

13  s.  6-d. ; in  1793  the  grofs  amount  was  about 
L.  64,000,  the  nett  produce  about  L.40,ooc. 

Pcnny-Po % r,  a port  eftablilhcd  for  the  benefit  of  Lon- 
don and  other  parts  adjacent,  whereby  any  letter  or 
parcel  under  16  ounces  weight,  or  -L.  10  value,  is  fpc«- 
dilV  and  fafelv  conveyed  to  and  from  all  places  within 
the  bills  of  mortality,  or  within  10  miles  of  the  city. 

It  is  managed  by  particular  officers,  and  receiving  houfrs 
are  eftablilhcd  ill  mod  of  the  principal  ftrccts,  for  the 
more  convenient  tranfmiflion  of  the  letters.  Some  other 
large  towns  have  inftituted  funilar  eftablifomcnts. 

About  20  years  ago  a penny-poft  was  fet  up  in  Edin- 
burgh by  an  individual,  unconnected  with  the  general 
poll  -office.  It  met  with  but  indifferent  encouragement 
for  fome  years,  doubts  being  entertaiued  as  to  its  punc- 
tuality in  delivering  the  letters  ; by  degrees,  however, 
it  feemtd  to  be  advancing  in  cllimation,  and  was  more 
frequently  employed.  About  a year  ago,  the  ge- 
neral port-office,  in  virtue  of  the  alt  of  parliament  pro- 
hibiting the  conveyance  of  letters  by  any  but  thofe  em- 
ployed under  the  poftmailcr-gtncral,  took  the  penny- 
poll  entirely  into  its  own  hands  ; and  at  prefent  letters 
are  tnuifmitted  from  the  general  poll-office  to  the  diffe- 
rent quarters  of  Edinburgh  and  the  fuburbs,  three  or 
four  times  a-day. 

Post,  a particular  mode  of  travelling.  A perfon  is 
laid  to  travfl  in  contradiftinCtion  to  common  jour- 
ney travelling,  when,  in  place  of  going  on  during  hu 
whole  journey  in  the  fame  vehicle,  and  with  the  fame 
horfes,  he  Hops  at  different  ftages,  to  provide  frefh 
horfes  or  carriages  for  the  fake  of  greater  convenience 
and  expedition.  A*  he  thus  ufes  the  fame  mode  of 
travelling  thijt  is  employed  for  the  common  port,  he 
is  fat'd  to  travel  port,  or  in  port,  L e.  in  the  manner  of  a 
poll. 

In  tracing  the  origin  of  ports,  it  has  been  already  re- 
marked, that  the  more  ancient  eftabli foments  of  this 
kind  were  fully  as  much  for  travciJtng  flatten*  as  the 
conveyance  of  letters.  The  relays  of  horfes  provided 
at  thefe  public  Rations  for  the  meflengm  of  the  prince, 
were  occafionaily,  by  fpccial  licence,  allowed  to  be  ufed 
by  ether  travellers  who  had  fufficient  intereft  at  court. 
Frequent  demands  of  this  nature  would  fuggeft  the  expe- 
dient of  having  in  readiuefa  fupplics  of  frefh  horfes  or  car- 
riages over  and  above  what  the  puMtc  fervicc  required,  t*> 
be  hired  out  to  other  travellers  on  payment  of  an  ade- 
quate price.  We  find,  therefore,  that  in  former  times  the 
poll  mailers  alone  were  in  ufe  to  let  out  horfes  for  ri- 
ding poll,  the  rates  of  which  were  fixed  iu  1 548  by  a 
ftatutc  bf  Edward  VI.  at  one  penny -fur  mile.  In  what 
fltuatiou  the  Rate  of  the  kingdom  was  with  regard  to 
travelling  poll  for  more  than  a century  after  this  pe- 
riod, we  caunot  now  certainly  difeover ; but  iu  the  lla- 
tute  rc-cftabbfhing  the  port-office  in  1660,  it  is  enacted* 
that  none  but  the  pollmaftcr,  his  deputies,  or  affigns, 
fliall  furnilh  poft-horfes  for  travellers ; with  a provifo* 
however,  that  it  he  has  them  not  ready  in  half  au  hour 
5 after 
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after  being  demanded,  the  traveller  (hall  be  at  liberty  to  duty  for  Great  Britain  is  dated  to  have  been,  at  tbe  pe*  ^ 
* provide  himfelf  clfewhere.  nod  above  referred  to,  L.  1 19,873.  The  fum  for  which 

The  fame  prohibition  i«  contained  in  the  aft  eftablilh-  that  duty  was  farmed  in  1794  amounted  ia  all  to 
ing  the  Scots  poll-office  in  1695,  as  well  as  in  the  fob-  L.  140,030,  of  which  the  diftritt  of  North  Britain  was 
fequent  adl  of  Queen  Anne,  crcfting  the  general  office  L.  6000. 

for  the  united  kingdom.  It  is  doubtful,  however,  whe-  Soon  after  the  tix  was  impofed,  confidcnible  di fa- 
ther it  ever  was  ftrietly  enforced.  By  an  explanatory  culties  were  railed  about  the  meaning  of  the  term  f* y?- 
afl  of  26  Geo.  II.  the  prohibition  is  confined  to  port  trig,  and  what  mode  of  journeying  Ihould  fubj  travcl- 
torjei  only,  and  every  perfon  declared  to  be  at  liberty  lers  to  duty.  The  old  law,  Stat.  9 Anne,  c.  IO.  ex- 
to  furnifh  tarriaget  of  every  kind  for  riding  port.  This  plained  polling  to  be  “ travelling  fcveral  Urges,  and 
regulation  has,  in  fait,  done  away  the  prohibition,  as  changing  hones but  the  afts  import  ng  the  porting 
hardly  any  perfon  now  thinks  of  travelling  port  except  duties  exprelsly  declare,  that  4t  every  horfe  hired  by 
in  a carriage.  the  mile  or  ftage  rtuQ  be  deemed  to  be  hired  to  travel 

The  rate  fixed  by  the  ad  1695,  in  Scotland,  for  a port,  although  the  perfon  hiring  the  fame  doth  not  go 
horfe  riding  port,  was  three-pence  per  Scotch  mile.  By  fcveral  ftages  upon  a poft  road,  or  change  horfes  and 
the  ad  9 Anne,  c.  IO.  three  pence  a-milc  without,  and  that  “ every  horfe  hired  for  a day  ©r  lefs  period  of 
four-pence  a*mile  with,  a guide,  was  the  fum  fixed  for  time,  is  chargeable  with  the  duty  of  three  halfpence  per 
each  horfe  riding  pott.  The  incrcafc  of  commerce,  and  mile,  if  tlic  diilance  be  then  afeertained  ; and  if  the  efi- 
r.eceffity  for  a fpeedy  communication  between  different  fiance  be  not  then  afeertained,  with  f s.  6d.  each 


parts  of  the  kingdom,  have  brought  the  mode  of  tra- 


Horfct  hired  for  any  lefs  time  than  two  days 


veiling  port  fo  much  into  ufc,  that  upon  every  great  arc  by  thefc  ads  to  be  deemed  to  be  hired  for  a day. 
road  in  the  kingdom  pnihehaifet  are  now  in  readinefs  An  adion  was  brought  in  1788,  in  the  court  of  exche- 
at proper  diilanccs  ; and  the  convenience  of  porting  is  quer  at  Edinburgh,  to  determine  whether  fcveral  dif- 


enjoyed  in  Britain  to  a degree  far  fuperior  to  what  is  to  puted  cafes  fell  under  the  meaning  of  the  ad,  and  were 
be  met  with  in  any  other  country  whatever.  liable  to  duty;  when  the  following  dreifions  were  given: 

Porting  at  laft  appeared  to  the  legiflaturc  a proper  Srddlc-horfcs  both  hired  and  paid  by  the  mile,  and 
objed  of  taxation.  In  1779  the  firit  ad  was  parted,  faddle-horfes  hired  originally  for  an  excurfion,  but  af- 
impofing  duties  on  horfe*  hired  either  by  themfelvcs  or  terwards  paid  by  the  mile,  were  found  Ikible  to  duty 
to  run  in  carriages  travelling  port:  the  duties  were,  one  according  to  the  number  of  miles  paid  for;  carriage- 
penny  per  mile  on  each  horfe  if  hired  by  the  mile  or  horfes,  where  the  carriage  is  hired  and  paid  for  only  at 
rtage,  and  one  (hilling per  day  if  hired  by  the  day.  Eve-  the  ufual  rate  of  outgoing  carriages,  and  no  more,  whe- 
ry  perfon  letting  out  fuels  horfe*  was  alfo  obliged  to  ther  the  perfon  hiring  it  does  or  doe*  not  return  in  it,  were 
take  out  a licence  at  five  drillings  per  annum.  Thefc  found  liable  to  duty  only  for  the  number  of  miles  out  ; 
duties  were  next  year  repealed,  and  new  duties  impo-  but  if  the  carriage  be  hired  and  paid  for,  or  actual- 
fed,  of  one  penny  per  mile  on  each  horfe  hired  by  the  ly  paid  for  though  not  originally  hired,  at  the  ufual  rate 


mile  or  rtage,  and  is.  6d.  on  each  if  hired  by  the  day.  of  carriages  employed  both  to  carryout  ami  bring  back 
A number  of  additional  regulations  were  at  the  fame  the  fame  company,  the  duty  was  found  to  be  exigible 
time  enacted  for  fccuring  thefc  duties.  An  addition  according  to  the  number  of  miles  both  out  and  home 
of  one  lialfpenny  per  mile,  or  three-pence  per  day,  for  taken  together.  Hackney-coaches  in  Edinburgh,  hi- 
cach  horfe  riding  port,  was  impofed  in  1 785,  by  Stat.  red  and  paid  for  lefs  tiian  two  miles,  were  found  liable 
25  Geo.  III.  c.  51.  The  duty  is  fecurcd,  by  obliging  to  duty  for  one  mile.  % 

every  letter  of  horfes  to  deliver  to  the  penon  hiring  No  duty  was  found  to  be  exigible  on  faddle-horfes 
them  a ticket,  ex  periling  the  number  of  horfes  hired,  hired  for  a mere  excurfion,  and  paid  for  accordingly, 
and  either  tiu:  diilance  in  miles  to  be  travelled,  or  that  where  the  diilance  neither  is  nor  ran  be  afeertained;  on 
the  horfes  arc  hired  by  the  day,  as  the  cafe  happens  to  hackney-coaches  employed  in  the  direct*  for  lefc  than  a 
be.  Thefe  tickets  mull  be  delivered  to  the  bar-kcepcr  mile,  or  for  an  excurfion  or  round  of  vffits  merely  ; and 
at  the  frill  turnpike  through  which  the  traveller  partes  ; ou  horfes  or  carriages  hired  for  a journey  of  three  day* 
and  the  turnpike-keeper  gives,  if  demanded,  what  is  or  more,  and  paid  for  accordingly,  or  paid  for  at  the 
termed  an  exchange  ticket,  to  be  produced  at  the  next  rate  of  three  days,  though ' the  journey  Ihould  actually 
turnpike.  The  ftamp-offiec  iffucs  to  the  perfon  Iicen-  be  performed  in  two  full  travelling  days,  '['he  gene- 
fed  to  let  pofl. -horfes  fuch  a number  of  thefe  rickets  as  ral  rule  of  thefe  decifions  was,  that  in  every  cafo,  except 
is  required,  and  thefc  mull  be  regularly  accounted  for  unafcei  tainablc  diilance,  or  journeys  exceeding  two 
by  the  perfon  to  whom  they  are  iffiicd.  As  an  cftcc-  days,  the  inode  of  travelling  fell  under  the  legal  defini- 
tual  check  upon  hi*  account,  the  tump  ike- keeper  is  tionof  porting.  The  only  point  that  may  (Von  doubt- 
obliged  to  return  back  to  the  i lamp-office  all  the  tickets  ful  in  the  judgments  here  dated,  is  that  where  the  duty 
he  takes  up  from  travellers.  Evafions  arc  by  thefe  is  found  chargeable  hy  the  number  of  miles  both  going 
means  rendered  difficult  to  be  pra&ifcd  without  running  and  returning.  Yet  as  the  law  exprrfsly  declares,  that 
a great  riik  of  detection.  In . 1 787,  for  the  more  eflcc-  horfes  hired  by  the  mile  or  ftage  are  to  be  deemed  p (}- 
■ tually  levying  the  poft-horfe  duties,  a law  was  parted,  wig,  and  as  the  number  of  miles  for  which  they  air  hired 
aulhoriling  the  commiffioncr*  of  the  ftamp-officc  to  let  can  only  be  afeertained  by  the  number  paid  for,  it  is 
them  to  farm  by  public  audion,  for  a fum  not  lefs  than  clear,  that  where  an  addition  to  the  outgoing  charge  in 
the  produce  in  the  year  ending  id  Auguft  1786.  made  on  account  of  bringing  back  the  perfon  luring 

In  the  advertifement  publifned  by  the  commiffioners  the  carriage,  the  carriage  in  that  cafe  is  actually  hircfl 
in  confequencc  of  this  law,  previous  to  the  receiving  and  paid  for  according  to  the  number  of  miles  both  out 
propofaJs  for  fanning  them,  the  total  amount  of  the  and  home,  and  the  duty  mull  fall  to  be  rated  accord- 
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Pofterior  inglv.  The  doubtful  points  being  now  fettled  by  the 
PoQure  *k®ve  decifions,  the  mode  of  levying  the  duty  in  Soot* 
u land  has  been  regulated  agreeably  to  them  ever  fiucc 

the  matter  was  tli«  s determined. 

POSTERIOR,  a term  of  relation,  implying  fome- 
thing  behind,  or  that  comes  after,  another.  In  which 
ftnfe  it  is  ufed  in  oppofition  to  prior  and  anterior. 

The  back  and  hips  arc  the  pofterior  parts  of  man. 
Ariltotle  ha*  given  prior  and  pofterior  analytics.  A 
date  is  pofterior  to  another,  when  it  is  later  or  frelher. 

POSTERN,  in  fortification,  a fmall  gate,  ufually 
made  in  the  angle  of  the  flank  of  a baftion,  or  in  that 
of  the  curtain,  or  neaf  the  orillon,  defeending  into 
the  ditch  ; whereby  the  garrifon  can  inarch  in  ando  it, 
unpcrceivcd  by  the  enemy,  either  to  relieve  the  works, 
or  to  make  private  Tallies,  &c. 

The  word  is  alio  ufed  in  the  general  for  any  private 
or  bark -door. 

POSTHUMOUS,  a child  bom  after  the  death  of 
his  father,  or  taken  out  of  the  body  of  a dead  mo- 
ther ; from  whence  it  is  frequently  applied  to  the  works 
of  an  author  not  publilhcd  till  after  his  dcceafc. 

POSTIL,  a name  anciently  given  to  a note  in  the 
margin  of  the  Bible,  and  afterwards  to  one  in  any  other 
book  pofterior  to  the  text. 

POSTING,  among  merchants,  the  putting  an  ac- 
count forward  from  one  book  to  another,  particularly 
from  the  journal  or  waftc-book  to  the  ledger.  Ste 
Post  and  Book-Keevimc. 

POS  TLIMINIUM,  among  the  Romans,  the  re- 
turn of  one  who  had  gone  to  fojoum  elfcwhere,  or  had 
been  banilhcd,  or  taken  by  an  enemy,  to  his  own  coun- 
try or  date. 

POSTPONING,  putting  any  thing  after  or  behind 
another  with  regard  to  time. 

POSTSCRIPT,  an  article  added  to  a letter  or  me- 
moir, containing  fomctlung  learnt  or  rccoUc&cd  after 
the  piece  was  written. 

POSTULATE,  in  mathematics,  fee.  is  deferibed 
to  be  fuch  an  cafy  and  felf-cv^nt  fuppolition,  as  needs 
no  explication  or  iliuftratiem  Jb  render  it  intelligible; 
as  that  a right  line  may  be  drawn  from  one  point  to  an- 
other. 

POSTURE,  in  painting  and  fculpture,  the  fixa- 
tion of  a figure  with  regard  to  the  eye,  and  of  the  fc- 
vcral  principal  members  thereof  with  regard  to  one  an- 
other, whereby  its  action  is  exprefled.  A coniider- 
able  part  of  the  art  of  a painter  confifts  in  adjufting 
the  pollutes,  in  giving  the  moll  agreeable  ones  to 
bis  figures,  in  accommodating  them  to  the  characters 
of  the  refpeftive  figures,  and  the  part  each  has  in  the 
action,  and  in  conducting  and  in  purfuing  them  through- 
out. 

Poftures  are  either  natural  or  artificial. 

Natural  poftures  arc  fuch  as  nature  Terms  to  have 
had  a view  to  in  the  mechanifm  of  the  body,  or  ra- 
ther fuch  as  the  ordinary  actions  and  occafions  of  life 
lead  us  to  exhibit  while  young,  and  while  the  joints, 
muffles;.  Ligaments,  &c.  are  flexible. 

jlrtifieial  poftures,  arc  thofe  which  fomc  extraordi- 
nary views  or  iludics  oceafion  us  to  learn  ; as  thofe  of 
dancing,  fencing,  See.  Such  alfo  arc  thofe  of  our  bu- 
buicc  and  pollute  mafters. 

A pair.tcr  would  be  ftrangely  puzzled  with  the  figure 
of  Clark  (a  late  famous  pofturc-maftcr  in  London)  in 
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a hiftory-pieee.  This  man,  we  are  told  in  the  Phil. 

Tranf.  had  fuch  an  abfolute  command  of  h»i  mufdes,  lw* 
5cc.  that  he  could  disjoint  aJmoil  his  whole  body  j fo  G 
that  he  impofed  on  the  great  furgeon  Mullens,  who  15011 v 
looked  upon  him  as  in  fuch  a miserable  condition,  he  ,U 
would  not  undertake  his  cure.  Though  a well-made 
man,  h«  would  appear  with  all  the  deformities  imagina- 
ble ; hunch-backcd,  pot-bellied,  fharp-brcalled,  &c. 

He  disjointed  Ids  arms,  (boulders,  legs,  and  thighs;  and 
rendered  himfelf  fuch  an  object  of  pity,  that  he  has 
frequently  extorted  money,  in  quality  of  a cripple,  from 
the  fame  company  in  which  he  had  the  minute  before 
been  in  quality  of  a comrade.  He  would  make  his  hips 
Hand  a confiderable  way  out  from  his  loins,  and  fo  high 
as  to  invade  the  place  of  his  back.  Yet  his  face  was  the 
moll  changeable  part  about  him,  and  (howed  more  pof- 
tures than  all  the  reft.  Of  himfelf  he  could  exhibit  all 
the  uncouth  odd  faces  of  a Quaker**  meeting. 

POTAMOGETON,  eohd-wred  : A genus  of  the 
tetragynia  order,  belonging  to  the  tetrandria  clafj  of 
plants;  and  in  the  natural  method  ranking  under  the 
15th  order,  Inundat *.  There  is  no  calyx;  but  four 
petals  ; no  ft  vie,  and  four  feeds  There  are  1 z fpecics, 
all  of  them  floating  vegetables  on  the  furfaccs  of  ftagnatit 
waters,  affording  an  agreeable  ftiadc  to  fifh,  and  food  to 
cattle. 

PO  TAMON  or  Potato,  was  a philofopher  of 
Alexandria.  He  kept  a middle  conrfe  between  the 
feepticifm  of  the  Pyrrhonism  and  the  prefumption  of 
the  dogmatifts ; but  attached  himfelf  to  none  of  the 
fchool*  of  philofophy  of  his  time.  He  was  the  fird 
projector  of  the  Eclectic  fcCt;  for  though  that  mode  of 
philofuphifing  had  been  pretty  common  before,  he  was 
the  firft  that  attempted  to  inftirute  a new  fed  on  this 
principle.  “ Diogenes  Laertius  relates,  that  not  long  fau/, 
before  he  wrote  Iris  Lives  of  the  Philofophcrs,  an  Eclec-  Jfih n •/ 
tic  feel,  '***«1««*  r.f  v.f,  had  been  introduced  by 
tamo  of  Alexandria,  who  felctted  tenets  from  every 
former  fed.  He  then  proceeds  to  quote  a few  particu- 
lars of  his  fyftem  from  his  Eclectic  inftitutcs,  iTfpetting 
the  principles  of  rcafoning,  and  certain  general  topics 
of  philofophical  inquiry ; from  which  nothing  further 
can  be  learned,  than  that  Potamo  endeavoured  to  recon- 
cile the  precepts  of  Plato  with  thofe  of  other  mailers. 

As  nothing  remains  concerning  this  philofopher  l«efidts 
the  brief  account  jull  referred  to  in  Laertius,  an  obfeure 
paflage  in  Suidas,  and  another  ftill  more  obfeure  in 
Porphyry  ; it  is  probable  that  his  attempt  to  inftitute  a 
fchool  upon  the  Eclectic  plan  proved  unfuccefsful. 

The  time  when  Potamo  Aourifhed  »«  uncertain.  Suida* 
places  him  under  Auguftus ; but  it  is  more  probable, 
from  tiie  account  of  Laertius,  that  he  began  his  under- 
taking about  the  dofc  of  the  fecond  century.** 

POTASH,  the  lixivious  afhes  of  certain  vegetables, 
ufed  in  making  of  glafs,  foap,  &c.  See  Glass,  Soat, 

*C’  ...  t 

The  method  of  making  pv'talh  is  directed  by  DrurSb**’! 
Shaw  as  follows.  Bum  a quantity  of  billet-wood  tomrM 
grey  aflics;  and  taking  fcveral  pounds  of  thefe  aftics,  ^ 
boil  them  in  water,  fo  as  to  make  a very  flrong  lixivium,* *X 
or  ley.  Let  this  ley  be  drained  through  a coarfe  linen 
cloth,  to  keep  out  any  black  parts  of  the  lialf-bumt 
wood  that  might  happen  to  remain  in  the  a(hc$ ; then 
evaporate  this  drained  lye  in  an  iron-pan  over  a quick 
fire  almoit  to  drynefs ; then  taking  out  the  matter  re- 
maining 
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maining  nt  the  Bottom, 
crucible,  fet  it  in  a Arorjg  lire  till  the  matter  is  incited, 
and  then  immediately  pour  it  out  upon  an  iron-plate, 
where  it  foon  cools,  and  appear*  in  the  form  of  a folid 
lump  of  potato  *.  Much  after  this  manner  is  pet-ato 
made  in  the  large  way  of  bufmefs,  for  the  fervice  of  die 
foap-b oiler,  glaiWnakcr,  fuller,  &c.  but  according  to 
the  difference  of  the  wood,  or  cumbuffible  matter  em- 
ployed, with  the  manne  r of  turning  it,  and  conduftingj 
the  procefs,  different  kinds  of  potato  are  prepared. 
There  arc  certain  falioe  plants  that  yield  this  potato  to 
great  advantage,  as  particularly  the  plant  kali ; there 
arc  others  that  afford  it  in  U fs  plenty,  and  of  an  inferior 
quality,  as  hean-Halk*,  &c.  but  in  general,  all  vegetable 
iubje&s  afford  it  of  one  kind  or  other,  and  may  mod 
of  them  he  made  to  yield  it  tolerably  perfect  after  the 
manner  of  the  proeef#  already  laid  down,  even  the  lop- 
pings, roots,  and  refufc  parts  of  ordinary  trees,  vine 
clippings,  &c.  The  fixed  falls  of  all  vegetables  except- 
ing the  kali  and  marine  plants  when  reduced  to  abso- 
lute purity,  or  entirely  feparaud  from  the  other  prin- 
ciples, appear  to  he  one  and  the  fame  thing  : whence  it 
thould  fectn,  fays  Dr  Shaw,  that  by  a fuitable  manage- 
merit,  good  laleable  potato  might  be  made  in  all  places 
where  vegetable  matters  abound.  For  if  by  examining 
Ruflia  (a)  potato,  fur  example,  we  And  that  its  fuperi- 
or  excellence  depends  upon  its  being  dear  of  earth,  or 
upon  its  containing  a large  proportion  of  oil,  or  re- 
fined fait,  tliefc  advantage*  may,  by  properly  regulating 
the  operation,  I*  given  to  Englifh  potatoes,  fo  as  per- 
haps  to  render  the  latter  as  good  as  the  former : but 
where  the  potato  of  any  remarkable  inline  vegetable  is 
to  be  imitated,  that  of  the  kali,  for  example,  the  Doctor 
recommends  a prudent  fprinkling  of  the  fubjcCt  with 
fait,  or  fca- water,  in  the  burning  ; and  by  tliefc  ways, 
properly  dJverfificd,  any  principle  tliat  is  naturally  want- 
ing might  be  artificially  introduced  fo  as  to  perfect  the 
art  of  potato. 

About  40  years  ago  or  upwards,  Mr  Stephens,  en- 
couraged by  the  Society  of  Arts,  &c.  and  by  a parlia- 
mentary grant  of  3000 1.  cftablitoed  a manufacture  of 
pot-ato  in  North  America,  which  produced  fuch  as  was 
fo  perfectly  good  as  to  anfvver  in  bleaching  and  other 
ufes  the  purpofes  of  fcarl-ijh  ; and  which  at  the  fame 
time  afforded  a very  large  produce.  But  the  very'  great 
heat  which  his  procefs  required,  occaliuncd  the  ddtruc- 
tion  of  a very  extenfive  apparatus  ; and  other  circum- 
ftances  concurred  to  difappoint  the  hopes  and  check  the 
fpirit  of  the  proprietors.  The  manufacture  was,  how- 
ever, afterwards  undertaken  and  profecuted  by  others. 
Mr  Stephens's  apparatus  was  as  follows : Fig.  x.  A is 
the  bed  of  the  kiln,  which  flics  off  about  four  feet  by 
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and  putting  it  into  an  iron  two  from  the  grate,  more  or  kfs  according  to  the  fire  ; 

C is  the  ato-hole,  2 \ or  3 feet  deep.  Fig.  2.  B repre-  — 

fents  quadrangular  bars  of  iron,  with  their  oppofitc  t)f  api> 
angles  placed  upward.,  and  downwards,  not  above  an  j A.au*. 
inch  afundcr.  Fig.  3.  A,  B,  and  C,  arc  three  flecpm 
five  feet  deep,  and  of  any  width  from  four  to  eight  feet 
(quart*,  of  the  Left  white  pine  or  Cyprus  plank,  with 
fquarv  joints  and  flrong  oak  frames,  placed  each  over  a 
receiver,  with  a cock  to  let  off  the  lye,  and  a vent  jail 
beneath  the  furfacc  of  the  grating.  E reprefents  three 
receivers,  (landing  each  under,  and  projecting  out,  from 
its  lleeper.  They  muff  be  made  of  the  beft  fluff,  care- 
fully put  together,  and  laid  in  tough  clay  well  rammed 
within  the  ground,  their  tops  being  level  with  the  fur- 
facc : they  need  not  be  fo  large  as  the  deepen*  by  tlx, 
eight,  or  twelve  inches.  Fig.  4.  E reprefents  a falfc 
bottom  or  lattice  of  boards,  tight  inches  deep  and  live 
fquarc,  with  a hole  in  the  under  edge  of  ever)'  partition 
for  the  lye  to  pafa  into  the  ftceper.  Fig.  5.  A is  the 
vcffcl  over  the  furnace  in  which  rhe  lye  and  allies  are 
mixed;  B is  a hole  or  funnel  a few  inches  from  the  back 
of  the  furnace,  with  an  iron  focket  to  let  the  pi  pi- 
th rough  the  hinder  part  of  the  arch,  to  reach  down 
within  two  incites  of  the  floor  of  the  furnace.-  C is  a 
caff  iron  cauldron  for  boiling  the  lyc  to  dryuefs  when 
pcarl-afh  is  made.  D is  a vcllcl  whence  the  liquor  is  let 
into  the  cauldron  as  it  evaporates.  The  mortar  for 
building  the  furnace  thould  Ik  made  of  loam  ; the  arch 
toould  be  iS  inches  thick,  and  the  floor  mould  be  laid 
witli  tiles  on  a layer  of  fand  an  inch  thick,  with  neat 
joints.  4 

Mr  Stephens’s  procefs, both  with  and  without  the  kiln, 1>,0rp^ 
wasasfoUows.  Cut  timber, fclledat any fcafon, into  length*  “e 

of  about  eight  feet;  lay  from  three  to  teu  of  them  length- i*,i  ,f 
wife  in  a heap  upon  dry  ground,  and  fill  the  vacancies 
between  with  fmallcr  wood:  the  iooncr  it  ia  burnt  after 
felling,  the  better.  Set  fire  to  it  by  laying  embers  on 
the  bottum  logs  at  each  cud;  and  for  burning  the  bruih 
ami  lappings,  with  other  fmallcr  wood*,  by  them  length- 
wife  on  the  ground,  top  to  top,  lapping  over  a little, 
with  the  butt  ends  outwards,  and  as  civic  as  a faggot ; 
bying  tire  larger  woods  on  top*  till  the  heap  is  full  four 
feet  high ; the  length  of  the  bruto  fet  againll  each 
other  n;. iking  the  breadth  of  the  heap.  As  to  die 
choice  of  the  limber,  old  holiow  trees  if  not  dead,  arc 
bell:  pine,  Cyprus  and  cedar,  arc  to  be  totally  rejected. 

As  foon  a3  the  pile  is  burnt  down,  rake  fuch  athes  aj 
lie  round  the  outlide  a little  in  towards  the  middle;  add 
no  freto  furl,  nor  throw  »n  any  brands.  I.et  the  afhes 
lie  without  liirring  till  you  can  juff  bear  your  hand  in 
them ; then  carry  them  to  a houic,  or  under  a toed,  on 
a plank  Boor  railed  a little  from  the  earth  and  well 

jointed ; 


(a)  According  to  Sir  Peter  Warren,  the  heft  woods  tor  making  Ruffia  potato  are,  oak,  ato,  poplar,  hiccory, 
elm,  ba/lc,  and  beech.  They  mull  be  cut  in  November,  December,  January,  and  February,  folic  and  itackul  to 
dry.  After  1 2 months  in  warm  open  weather,  it  mull  be  burnt  on  a brick  hearth  by  a flow  fire  m .1  kiln,  or 
clofe  place;  the  alhes  muff  be  filled  through  two  fievcs,  one  finer  than  the  other,  and  then  put  up  in  briek 
troughs  or  wooden  backs,  covered  with  rain  or  river  water,  and  mull  temain  well  marAitd  and  incorporated  live 
months.  Brick  furnaces  toaped  like  bakers  ovens  muff  be  heated  with  a Itrnng  tire  of  oak  or  aih,  burning 
night  and  day;  the  prepared  allies  muff  Ik  gradually  thrown  on  the  fire,  when  they  will  run  into  metal  like  lead  ; 
the  fire  muff  not  go  out  till  the  furnace  is  nigh  filled  with  potatoes.  The  alhea  muff  then  he  broken  to  be  ta- 
keu  out,  but  the  larger  the  pieces  the  better ; they  muff  be  pr>‘fcryed  from  the  air  iu  light  cato*,  the  large 
pieces  by  themfclve*,  and  the  dull  by  iticlf. 
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jointed  ; tbrre  wet  them  till  brought  nearly  to  the  con-  or  three  days  expofed  to  the  air  and  fun  in  a fliaJW  ftut, 
licence  of  mortar  in  the  firft  mixture  of  lime  and  fand,  back,  and  it  will  be  foft.  When  you  ufc  kiln-albe*  — v— J 
and  ram  them  in  a heap,  in  which  they  mull  lie  full  20  with  others,  lay  them  at  bottom, 
days,  or  fomc  months  if  you  plcafc  ; observing  to  be  The  lye  mutt  be  conveyed  from  the  ciftem  F,  as  it 
more  fparing  of  water  in  winter,  and  ramming  them  is  wanted  to  the  vdTel  A fig.  5 ; where  with  every  gal- 
clolcr,  and  sometimes  wetting  tire  top  that  it  may  never  Ion  of  proof  lye  mix  three  ounces  of  fine,  light,  wood 
grow  quite  dry. 

Wood  may  alfo  be  burnt  in  a kiln,  as  fig.  t and  2 ; 
ar.d  then  it  mud  be  cut  into  fuch  lengths  as  may  be 
mod  convenient  for  carriage,  and  beft  fuit  the  fizc  of 
CCCCXV.thc  kiln.  The  mouth  of  the  alh-holc  mull  be  clofe 
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flopped  by  daubing  the  joints  of  the  lid  with  loam,  or 
throwing  a hank  of  fatid  or  earth  againft  it : keep  the 
bed  of  the  kiln  filled  with  wood  up  to  the  furfacc,  but 
not  above  it,  and  let  it  burn  incefiantly  till  the  aihes  rife 
within  fix  or  eight  inches  of  the  grate.  Draw  them 
out  whilil  red-hot,  and  in  that  (late  fprinlde  them  with 
lye,  from  four  to  fix  cara&a  weight  ; weigh  a fmall  vial 
which  holds  about  four  ounce*  very  exa&ly  j then  fill  it 
•with  water  and  weigh  that  alfo  : divide  the  weight  of 
water  into  equal  parts  till  you  come  to  t of  the  whole, 
which  is  called  a asraS,  c‘a  two  carafta,  &c.  until  you 
have  a weight  equal  to  ^ of  the  whole  water,  which  is 
called  52  carafls : all  which  fmall  weights,  together 
with  one  equal  to  the  phial  filled  with  water,  arc  to  be 
kept  for  weighing  the  lye  in  the  faid  phial  till  they  arc 
made  damp;  then  ram  them  as  before  in  a heap,  but  fepa- 
ratc  from  the  allies  made  as  above.  N.  B.  By  kiln-burn- 
ing a ftronger  lye  may  be  more  certainly  procured  than 
by  the  other  way,  where  rain  may  chance  to  fall  on  the 
allies  before  they  can  be  removed. 

The  alhes  thus  prepared  are  to  Ik  put  in  vats  or 
deepen  fig.  3,  with  a falfe  latticed  bottom  as  fig.  4 ; 
firft  pulling  coarfc  wheat  or  rye  draw  about  a foot  thick 
on  the  lattice  or  grating ; on  which  put  alhes  to  with- 
in four  or  five  inches  of  the  top,  ramming  them  all  the 
way  up,  cfpccially  at  the  fide*,  with  a fmall  light  ram- 
mer, as  tight  as  you  can,  without  hording  the  vat. 
Form  on  the  top  of  the  deeper  a hollow  bafon  in  the 
aihes  four  or  five  inches  deep,  leaving  the  alhes  four  or 
five  inches  thick  on  the  Jidcs,  by  railing  a fmall  bank 
round  the  Tides,  fo  that  the  liquor  may  not  overflow  the 
edgc9  of  the  alhes  at  top  : keep  this  bafon  con  lil  anti  y 
filled  with  foft  water  in  the  deeper  A,  until  the  alhes 
will  imbibe  no  more,  which  will  be  in  24  hours  or  more, 
recording  as  it  is  rammed ; then  turn  the  cock,  and  let 
off  what  ftiall  be  foaked  through  into  the  receiver  or 
lower  chamber  of  the  deeper,  and  no  more  ; for  if  the 
fcveral  runnings  are  not  kept  feparate,  the  lye  will  not 
be  brought  to  its  due  ftnaigtb.  Follow  that  deeper 
with  frelh  water  on  the  fame  alhes  for  fcvcrul  other 
runnings,  which  will  each  come  .off  in  a tew  days,  till 
'the  liquor  lias  neither  lim.ll  nor  talle ; then  heave  out 
the  alhes,  and  charge  the  deeper  afrelh. 

Upon  drawing  off  the  firft  running  from  the  deep- 
er A,  fig.  3,  fill  the  deeper  B with  alhes  as  before,  aud 
put  into  its  hollow  at  the  top  the  !yc  fo  firft  run  off, 
and  the  (mailer  or  half  lyes  alfo,  till  full,  and, draw  off 
as  directed  for  the  deeper  A : if  this  weighs  18  .carnets 
or  more,  pump  it  into  the.  ciftem  F a*  fit  for  ufe  ; if  it 
be  Hunt  of  that,  pafs  it  off  as  half  lye  to  the  deeper  C, 
and  through  frelh  alhes  till  ftrong  enough.  With  kiln- 
aihes  only,  from  water  palling  through  the  firll  deeper, 
it  will  be  thong  enough  for  the  cillccn,  if  the  allies  are 
well  prepared.  If  your  water  be  hard,  let  it  (land  two 


efhes;  and  to  the  lye  that  is  J over-proof  put  fix  ounces 
of  alhes;  and  if  f over-proof  t2  ounces,  incrcafing  or 
ieffening  according  to  the  ftrength  of  the  lyc. 

For  evaporating  the  lyc  and  melting  the  fait,  heat  a 
furnace  till  you  bring  it  very  near  a white  heat,  of 
which  the  fide -doors  being  red-hot  is  a mark.  Tbit 
will  take  48  hours  or  more,  if  the  furnace ‘be  quite  cold; 
when  thorough  hot,  a little  fuel  keeps  it  fo.  Then, 
through  the  cock  of  the  veffcl  A,  pals  the  mixture  by 
tlic  funnel  B into  the  furnace,  not  fo  as  to  reach  much 
beyond  the  middle  of  the  floor,  before  it  changes  from 
dark  to  bright  red,  letting  the  heat  prevail  towards 
front  or  back  as  you  fee  neceffary.  When  the  mafs  be- 
gins to  gather  about  the  flues  or  in  heaps,  run  in  00 
more  till  the  furnace  is  cleared  by  driving  the  fire  back- 
ward. You  mud  have  two  funnels,  one  foon  chnakiog: 
in  an  hour  or  lefs  will  iffuc  out  a red-hot  ft  ream  of 
melted  lalt,  which  is  potafh,  to  be  broke  to  pieces  as 
foon  as  cold,  and  packed  in  tight  clofe  calks,  bring 
in  no  refpeci  inferior  to  the  bed  foreign  alh  what- 
ever. 6 

The  bell  potafh  is  made  from  barilla,  and  comes  from Spani* 
Spain.  The  plants  from  which  it  in  procured  ate  found 
in  great  plenty  about  Carthagcoa,  where  they  are  indi- 
genous, and  may  be  collected  in  a fwamp  called  /ilntjar 
rail  of  that  place;  the  Sajonts  barilla  is  the  Left.  They 
are  found,  hefidcs  all  along  that  coaft,  on  the  borders 
of  the  Mediterranean  for  60  leagues  in  length  and  8 in 
breadth.  About  1 50,000  quintals  of  it  are  annually 
exported  from  Spaiu.  It  produces  a revenue  of  25,5001 
a year ; each  quintal  paying  a duty  of  17  reals:  yet 
Don  Bernardo  de  Ulloa,  A.  D.  ! 740,  fays  it  was  farm- 
ed at  L,  1822,  4*.  3d.  M.  Macdonncll  has  brought  the 
manufacture  of  potalh  to  its  prefeat  perfection  in  Spain; 
but  its  exportation  is  materially  injured  by  the  heavy 
tax  on  it.  See  Townfhcnd’s  Travels,  voL  iii.  p.  »3,# 

See  alfo  Barilla,  Kelp,  and  Fucvs.  J 

In  the  70th  volume  of  the  Philofophical  Tranfa&ion*  ^ K 
we  have  an  account  of  a method  of  procuring  this  fa«w  rl  4 
from  the  putrid  water  which  runs  from  dnngh ills.  The^sb  j 
procds  is  Very  eafy,  confiftiug  only  in  fimple  evapora-p*^* 
lion  of  the  fluid,  and  caiciuing  the  impure  fait  till  moll 
of  the  (bulnefs  is  burnt  out.  From  24  wine-pipes  foil 
of  this  muck -water  were  obtained  9 cwt.  t q.  1 2 lb  of 
faleabk  potafh,  valued  at  42  «.  per  cwt ; ihc  expence  of 
manufacturing  them  being  only  valued  at  4I.  9 «. 

The  potalh  thus  made  is  of  a greyilh  white  appear- 
ance ; deliquefers  a little  in  rr.oift  air  ; but  if  kept  in  a 
dry  room,  near  the  fire,  acquires  a powdery  furfacc.  It 
is  hard  and  of  a fpongy  texture  when  broken,  with  ma- 
ny final!  crystals  in  its  fubltancc.  The  colour  of  its  in- 
ternal parts  is  dtilky  aod  variegated.  To  the  taile  it  i* 
acrid,  (aline,  and  fulphureous.  It  emit*  no  fincll  of  vo- 
latile alkali,  cither  in  a folid  form,  difiolved,  or  when 
added  to  lime-water  j neither  does  it  communicate  the 
Japphire-colour  t%>  a foiution  of  blue  vitriol.  Silver  1* 
quickly  tinged  black  by  it  ; a proof  that  it  contain* 

1 much  phlogiftoa.  Ten  grains  of  this  potalh  required 
11  drops  of  the  weak  (pint  of  vitriol  to  feparate  it- 
'll* 
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The  like  quantity  of  fait  of  tartar  required  24  drops  : 
t^""J  a ftrong  cflfcrvefccncc  occurred  in  both  mixtures  ; arid  a 
fulpliureous  vapour  exhaled  from  the  former.  A tea 
fpoenful  of  the  fyrup  of  violets  diluted  with  an  ounce 
of  water  was  clianged  into  a bright  green  colour  by 
five  grains  of  the  fait  of  tartar ; but  ten  grains  of  this 
potaih  were  ueceffary  to  produce  the  fame  hue  in  a fimi- 
lar  mixture.  Half  anouuce  of  the  fait  diffohed  entire- 
ly in  half  a pint  of  hot  water  ; but  when  the  liquor  was 
cold,  a large  purple  fediment  i'ubfidcd  to  the  bottom  ; 
and  it  was  found  that  this  fediment  amounted  to  about 
two-thirds  of  the  whole  quantity  of  afhes  ufed. 

Dr  Percival,  the  author  of  this  paper,  concludes  with 
obferving,  that  this  potaih  it  a true  fixed  vegetable  al- 
kali, produced  by  putrefaction  ; that  tire  quantity  of 
alkali  contained  in  it  may  he  eftimated  at  onc-lhird  of 
its  weight,  whereas  the  white  Mufeovy  allies  are  faid  to 
yield  only  one-eighth  part ; that  no  quicklime  appears 
to  be  contained  in  this  potaih,  for  a folution  of  it  pour- 
ed from  its  fediment  remained  clear  though  long  cx- 
pofed  to  tlvc  air : that  it  would  be  worth  trying,  whe- 
ther the  large  purple  fediment,  which  fublides  when 
this  potaih  is  lixiviated,  might  not  be  applied  to  tuc 
manufacture  of  Pruffian  blue,  or  ufed  iu  the  manner 
recommended  by  Macquer  for  dyeing  wool  and  lilies ; 
and  that  this  manufacture  will  furui.h  the  farmer  for 
top-drefiing  for  his  garden  and  land,  ot  great  fertilizing 
powtrs.  See  Phil.  Tran/.  Voh  LXX.  p.  345. 

Thefe  are  the  procuTes  molt  eftcntially  different  frorp 
one  another  which  have  appeared  concerning  the  ma- 
nufacture of  this  ufcful  fait.  .Stung  indeed  have  attempt- 
ed to  compofe  it  on  the  fuppoCtion  that  alkali  confuted 
of  an  earth  combined  in  a peculiar  manner  with  a cer- 
tain acid.  But  the  little  lucccfs  of  all  thefe  attempts 
fhow  that  they  have  been  built  on  a falfc  principle. 
The  only  method  of  producing  alkaline  falls  originally 
is  from  the  afhes  of  vegetables  ; and  the  vegetable  fub- 
ilanccs  which  yield  the  Urged  quantity  of  them  are  tar- 
tar and  marine  plants.  From  the  former  the  purell  and 
ftrougeft  vegetable  alkali  is  obtained,  and  from  the  lat- 
ter the  mineral  alkali.  From  other  vegetables,  as  fern, 
broom,  bcan-ftalks,  &c.  an  alkaline  bit  is  produced,  but 
fo  impure,  and  in  fuch  fmall  quantity,  that  no  manufac- 
, tune  of  it  can  be  eftablilhtd  iu  this  country  with  any 
Ob  rrrafi.  rcafonablc  expectations  of  profit. 

by  i'iii-  Dr  Watfon  (the  prefent  bilhop  of  Dandaff)  fuggells, 
*«Tro4i*  *nvcliigation  °f  a method  of  extracting  its  alka- 

li line  part  from  rock  fait  would  be  a mod  ferviccable  dif- 
covcry.  We  have  incxhaudible  mines  of  rock  fait  in 
this  country,  which (be  obferves)  the  proprietors  can 
afford  at  ten  fliillings  a ton.  A ton  of  rock -fait  con- 
tains about  half  a ton  of  mineral  alkali,  which  is  for 
moil  purpofes  far  preferable  to  potaih.  TothoAr  who 
have  leifure  to  attempt  fuch  a difeovery,  he  gives  the 
following  hint : whether  the  alkaline  part  of  ruck-falt 
may  not  be  obtained  by  calcining  it  in  conjun&ion  with 
charcoal  in  open  fires?  FI  is  rcafon  for  tin's  conjecture 
is  founded  upon  the  following  experiment : upon  burn- 
ing fea- wreck  to  a black  coal  and  (lopping  the  proccfs 
at  that  point,  he  has  obtained  great  plenty  of  common 
fait,  but  no  mineral  alkali  from  the  black  afhes ; though 
we  arc  certain,  that  when  the  black  aihes  are  thorough- 
ly calcined,  or  reduced  to  white  aihes,  mineral  alkali 
may  be  obtained  from  them.  This  makes  it  probable, 
tost  the  common  fait  contained  in  the  black  allies  0 
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fea- wreck  is  decompofcd,  and  changed  into  a mineral  ?o»2h. 
alkali,  during  the  burning  of  the  black  allies.  There 
arc  reafons  to  fuppofe,  that  the  cinder  of  pit-coal  would 
anfwcr  the  purpofc  better  than  charcoal.  Clnm.  EJf. 
vol.i.  p.  1 36,  dee.  .10 

The  potafhes  of  different  countries  vary  much  in  Dr  Home’s 
quality  ; and  the  experiment';  of  Dr  Home,  in  his  trea-  «per»- 
tife  on  Bleaching,  kern  to  fet  forth  their  different  pro-  ™cn:* 
perties  in  the  cl  care  ft  point  of  view.  The  different 
kinds  tried  by  him  were,  different 

1.  Blue  ptarl-ajhtt.  Thefe  appear  to  be  a pure  al*  cauitrie* 
kalitie  fait,  mixed  with  a fmall  quantity  of  vitriolatcd 

tartar  and  earth.  Half  a pound  of  this,  filtered  and 
evaporated,  yielded  ounces  of  pure  fait. — Here, 
however,  we  mull  obferve,  that  though  the  quantity  was 
fo  far  diminilhed  by  this  operation,  yet  we  are  not  to 
imagine  that  the  whole  of  this  diminution  was  owing  to 
impurities ; for  all  falts  are  dell  roved  iu  fome  meafurc 
by  fululiun  in  water  and  cxiiccation. 

2.  Whist  pearl-aftxs  arc  nearly  of  the  fame  quality 
with  the  former  ; half  a pound  of  them  giving  five 
ounces  and  feven  drams  of  pure  fah,  with  fome  variola- 
ted tartar  and  earth. 

3.  Rujlia  or  Mufeovy  ajlet  have  very  much  the  ap- 
pearance of  flacked  lime,  and  are,  like  it,  friable  betwixt 
the  fingers.  They  adhere  to  the  tongue;  and  their  al- 
kaline taftc  foon  goes  away,  leaving  in  the  mouth  a 
ftrong  taftc  of  lime.  Some  fmall  bits  of  charcoal  art 
obfcrvable  in  their  compoiition,  and  they  never  turn  muift 
in  the  air.  Half  a pound  of  the  fait  lixiviated  with 
water  and  evaporated,  gave  only  10  drams  15  grains  of 
very  cauftic  fait.  Thefe  confift  therefore  of  a fmall 
quantity  of  alkaline  fall  united  w ith  a targe  quantity  of 
lime. 

4.  Ccjhul-qjbit  arc  of  the  colour  of  iron  ftone,  and 
extremely  hard,  w ith  many  Alining  particles  of  charcoal 
in  them.  They  have  a falinc  taftc,  with  a coafidcrablc 
degree  of  pungency  ; feel  gritty  in  the  mouth  when 
broke  in  pieces  by  the  teeth;  and  will  diffolve  in  water. 

To  extract  the  pure  fait,  half  a pound  of  the  aihes  were 
boiled  in  a pint  of  water  ; then  that  water  poured  off. 
and  half  a pint  put  on  the  afhes  again  ; and  fo  on,  till 
the  allies  tafted  no  more  fait.  This  boiling  took  24 
hours,  and  the  laft  water  that  came  off  had  a ftrong 
taftc  of  fulphur,  and  was  blackiih.  A piece  of  hirer 
pul  in  the  decoction  was  iu  a few'  minutes  turned  nl- 
moft  black ; but  though  the  decoction  was  evaporated 
confiderubly,  it-  did  not  turn  illvcr  black  more  fpeedily 
than  before.  The  whole,  when  totally  evaporated, 
yielded  only  10  drams  of  a brown  fait  having  a itrorig 
cauftic  alkaline  tafte.  Some  Cafliub-alkes  powdered, 
and  often  walked  in  water  fo  that  (fit  falts  were  all  car- 
ried off,  were  inf  ufed  in  water.  After  (landing  tome 
tihie,  there  was  a weak  lime-water,  with  fomething  of 
a faline  taftc,  but  no  pellicle.  Some  of  this  refiduum 
was  put  into  a reverberatory  furnace  for  two  hours ; 
after  which  it  afforded  good  lime-water.  Cafhub-aflies 
then  appear  to  contain  an  earth  half  vitrified,  fome 
lime,  alkaline  falts,  and  a quantity  of  fulphur. 

5.  Marcofl  afbtt  are  of  a paler  colour  than  the  for- 
mer, with  fome  fmall  pieces  of  charcoal  in  their  compo- 
fition.  They  haw  a ftrong  faHne  taftc  ; and  fo  great 
pungency,  that  they'  cannot  be  held  long  in  the  mouth. 

Half  a pound  diffohed  in  water,  filtered  and  evapora- 
ted, yielded  1 1 drama  one  fuuple  nud  two  grains  of  al- 
kaline 
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k aline  refiduum.  The  dccofclion  blackened  filter,  but 

-v xl0t  fo  ftrongly  as  the  former ; and  by  evaporation  it 

quickly  loll  that  quality. 

On  manu-  Our  author  next  proceeds  to  confider  the  probaM* 
fa&uiing  lity  of  numubduiing  thefc  alhet  in  this  country.  On 
them  in  which  fubjeCl  he  has  the  following  obfervations.  — — 
thi->  toan-  «<  yju  t,|ue  ar(|  white  pearl-aflrc*  we  have  difeovered 
to  be  pure  alkaline  falts,  without  ai»y  confiderable  mix- 
ture ©I*  hrtenrgencous  bodies.  Their  purity  fhows  the 
y lixive  to  have  been  ftrained  through  fomc  clofc  fub- 
ftance,  fuch  as  linen  or  flannel.  The  blue  a Ihes  (how 
by  their  colour  that  they  buve  fuftained  the  muft  fire. 
But  both  of  them  are  fo  much  alike,  that  the  one  may 
be  fubllituted  for  the  other;  and  therefore  wc  (hall  con- 
fidcr  them  in  one  view. 

44  Kvery  one  knows  that  alkaline  falts,  fuch  as  thefe, 
are  get  from  all  plants  except  the  alkalc feent,  and  from 
all  trees  except  the  moit  refinous,  which  afford  them 
in  very  fmall  quantity.  Thefe  plants  or  trees,  when 
found,  arc  pulled  or  felled  in  the  fpring,  dried,  and 
burnt  to  afhes.  By  the  affufion  of  warm  water  the 
falts  are  tliffolved,  and,  by  ftraining,  feparated  from  the 
earth  along  with  the  water.  This  fanne  liquor,  which 
is  called  a //xrrv,  is  evaporated  over  a fire  ; and  what 
remains  is  an  alkaline  fait  of  the  fame  kind  with  the 
pearl-alb  es. 

, * “I  was  informed  by  a fkilful  bleacher  in  Ireland, 

that  he  pra&ifcd  a more  expeditious  way  of  extracting 
the  falts.  He  bought  the  afhes  of  different  vegetables 
from  the  commonalty  for  9 s.  a bufhel.  From  thefe  a 
very  llrong  lye  was  made,  into  which  dry  11  raw  was 
dipped  until  it  fucked  up  afl  the  lye.  This  ft  raw  was 
afterwards  dried  and  burnt,  and  gave  him  falts  which 
he  Ihowcd  me,  aimed  as  good  and  pure  as  the  pearl- 
allies.  This  method  1 have  fcveral  times  tried  ; but 
could  never  bum  the  draw  to  white  alhes,  the  falts  di- 
minifhing  the  inflammability  of  the  ftraw.  It  is  a very 
expeditious  method  if  it  can  be  pra&ifrd.  But  I can 
fee  no  occafion  for  bringing  the  lye  into  a folid  form, 
us  the  fahs  muft  again  be  diffolved  in  water  before  they 
can  be  ufed.  The  ftrength  of  the  lye  can  cafxly  be  de- 
termined by  the  hvdroftatical  balance. 

44  Though  1 make  no  queftion,  that  the  quantity  of 
fait,  in  plants  of  the  fame  fpecits,  will  vary  in  different 
foil*  and  climates ; yet  it  would  be  of  advantage  to 
have  the  proportion  afeertained  in  general.  Some  trials 
•ftthis  kind  I have  made. 

44  Two  pounds  of  fern  which  had  been  pulled  Au- 
guft  16.  were  dried,  and  burnt  to  white  afhes.  Thefe 
weighed  7 dr.  and  tafted  very  fait.  When  lixiviated, 
ftrained,  and  evaporated,  they  gave  me  49  gr.  of  fait, 
about  the  eighth  part  of  the  afhes.  If  the  fern  had 
been  pulled  in  April,  it  would  have  afforded  more  fait. 
Why  then  fhould  we  not  prepare  falts  from  this  vege- 
table ? There  is  more  of  ft  growing  on  our  hills  than 
would  ferve  ail  our  blcacbfield*.  The  Irilh  make  great 
life  of  it. 

44  From  \ 1 oz.  of  tobacco-nfhcs  I had  1 oz.  of  fait. 
Two  ounces  of  pcat-afhes  afforded  half  a drachm  of 


fait.  Nettles,  I am  informed,  afford  much  fait.  Fung  Pn^fc. 
ami  broom,  natives  of  this  country,  are  very  fit  for  this  " * 
purpofe. 

44  But  the  kelp,  as  it  grows  in  fuch  plenty  along  our 
fhore,  and  contains  more  fait  than  any  other  vegetable 
1 kno\v,  would  be  the  moil  proper,  were  it  not  for  a 
mixture  of  fomc  fubftance  that  renders  it  unfit  for 
bleaching,  at  leaft  of  fine  cloths,  after  they  have  ob- 
tained a tolerable  degree  of  whitenefs.  It  is  obferved 
by  bleachers,  that,  in  thefe  circumflances,  it  leaves  a 
great  ytllownrft  in  the  linen.  As  thefe  afhes  are  much 
ufed  in  Ireland,  and  as  it  is  not  uncommon  to  bleach 
coarfe  cloths  with  them  in  Scotland,  a difquifition  into 
their  nature,  and  fome  attempts  to  purify  them,  may 
not  be  improper.  There  arc  no  allies  fold  fo  cheap  as 
thefe;  for  the  heft  gives  but  2 L the  2COO  weight  (a). 

They  may,  therefore,  allow*  of  more  labour  to  be  ex- 
pended on  them,  and  come  cheaper  at  long-run  than 
the  foreign  falts. 

44  I dried  fome  fea-ware,  and  burnt  it,  though  I 
found  that  laft  operation  very  difficult.  When  I had 
kept  rt  ftifed  in  the  fire  for  two  hours,  it  weigh- 
ed 3*  oz.  I poured  on  the  afhes  an  Englffti  pint  and 
a half  of  cold  water,  that  I might  have  as  little  of  the 
fulphur  as  poffiblc.  This  lye,  after  it  had  flood  for 
fume  hours,  was  poured  off  clear,  and  had  but  a flight 
tendency  to  a green  colour.  I made  a fecond  infufion 
with  milk-warm  water,  and  poured  it  off  from  the  fedi- 
ment.  This  had  a darker  colour  than  the  former  ; was 
kept  feparated  from  it,  and  evaporated  by  itfclf.  There 
was  a third  infttfion  made  ; but  having  no  fait  tafle,  it 
was  thrown  away.  The  fccond  infufion  feemed  to  con- 
tain more  fulphur  than  the  firft  ; and  a piece  of  white 
linen  kept  in  it  half  an  hour,  while  it  was  boiling,  was 
tinged  yellow,  and  could  not  be  walhed  white  again. 

The  earthy  part  remaining,  weighed,  when  well  dried, 

I oz.  2 dr.  The  falinc  decoction  evaporated  by  de- 
grees, and  fet  at  different  times  in  a cellar  to  cryflal- 
nze,  afforded  me  j dr.  46  gr.  The  liquor,  when  en- 
tirely evaporated,  left  4 1 dr.  of  a yellow  fait,  which  ap- 
peared to  be  a ftrong  alkaline.  The  falts  which  cry- 
ftailizcd  feemed  to  be  molily  feat- fait,  with  a confider- 
able quantity  of  fulphur,  and  fome  alkaline  fait.  There 
appeared  no  figns  of  the  bittern  in  thefe  falts,  as  their 
{elution  did  not  turn  turbid  with  the  oil  of  tartar. 

Nor  is  any  of  the  bittern  to  be  expelled  in  kelp  afhes, 
although  it  probably  is  to  be  found  in  the  recent  vege- 
table; bccaufe  the  alkaline  falts  Formed  by  the  fire  muft 
have  changed  it  into  a neutral.  'Hue  iye  made  warm 
with  water,  being  evaporated,  left  4 dr.  of  a black  bit- 
ter fait,  which,  from  its  quantity  of  fulphur,  appeared 
unfit  for  bleaching.  Thefe  afhes,  then,  fetm  to  be  a 
cobspofition  of  fomewhat  lefs  than  the  fourth  of  ful- 
phur, the  fame  quantity  of  fea-falt,  about  a fourth  of 
alkaline  fait,  and  fomewhat  more  than  a fourth  of  earth. 

The  alkaline  fait  contained  in  kelp  afhes  amounts  to 
one  penny  a pound.  This  chcapnefs  makes  it  worth 
our  pains  to  bellow  fome  labour  on  them. 

44  If  the  bad  cffcCts  in  bleaching  with  kelp-afhcs  arife 
6 from 


(a)  44  Since  this  treatife  was  written,  however,  the  price  of  kelp  has  been  advanced  to  7I.  or  upwards  the 
2CCO  weight ; fo  that  thefe  who  would  now  attempt  any  thing  of  this  kind,  muft  alio  manufacture  the  kelp 
themfclvcs.” 
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fsitft.  from  the  fea-fnh,  as  fome  of  the  mod  knowing  bleach-  hours  till  it  was  evaporated.  I diffolved  it  again  in 

ers  think,  they  can  be  freed  from  it  in  an  cafy  manner.  w*ater,  which  being  • filtered  and  evaporated,  gave  me  ' 

Let  a lixivc  of  kelp-afhcs  be  made  with  cold  water,  for  i t dr.  of  a cauftic  fait,  that  liquefied  in  the  air  when 
that  dues  not  extradl  fo  much  of  the  fulphur ; it  muft  it  had  been  but  four  minutes  from  the  fire.  It  appears, 
Hand  but  for  a fhort  time,  for  thefe  falls  diflblve  eafily ; then,  that  the  alkaline  falts  are  deftroyed  by  lime,  and 


decant  it,  and  evaporate  the  lyc.  As  the  boiling  con- 
tinues, the  fea-falt  will  cryftallir.e.  When  that  is  all  fe- 


that  a great  part  of  them  can  never  be  again  recovered. 
From  the  remaining  lime,  after  the  falts  were  extracted. 


parated,  the  remaining  lye  will  contain  alkaline  fait  I got  ftrong  lime-water,  but  w ithout  a pellicle.  This 
with  fome  fulphur.  This  operation  every  mailer  of  a fhowra,  that  a quantity  of  alkaline  falts,  equal  to  tue 
blcachfield  may  learn  and  overfee,  without  taking  up  lime,  boiled  with  it  for  two  hours,  are  not  able  to  fix  all 
much  of  his  time.  A fimilar  proccfs  is  carried  on  by  the  folublc  part  of  the  lime. 


common  fervants  in  the  alum-works,  who  have  by  prac- 
tice learned  it  from  others. 


44  From  thefe  experiments  we  may  draw  fome  corol- 
laries with  regard  to  the  prefent  fubjedt.  \/l.  That 


44  I had  fome  hopes  that  the  fulphur  might  be  car-  evaporating  the  water  from  the  lime  and  falts.  by  boil- 
ried  off  by  long  mailing,  fuch  as  thefe  falts  undergo  ing,  is  a moft  unfrtfga!  way  of  preparing  thefe  white 
before  they  are  fitted  in  older  to  be  turned  into  glafs  j a flics,  That  thefe  afhes  ought  to  be  kept  clofe 

becaufe  I had  obferved,  that  the  longer  time  they  were  fhut  up  in  cafl<s  j for  if  expofed  to  the  open  air,  though 
kept  in  the  fire,  the  freer  were  they  from  this  lulphu-  in  a room,  the  alternate  moifture  and  drought  muft  fix 
rcous  part.  their  moll  ufcful  parts.  This  I have  found  to  be  fiael : 

“ I ordered  a quantity  of  kelp  afhes  to  be  kept  in  for  the  falts  that  I made  became  lefs  pungent  by  keep- 
the  furnace  of  a glafshnufc,  where  the  heat  was  juft  ing  ; and  I have  obferved,  that  the  furface  of  the  Muf- 
bclow  the  vitrifying  point,  for  24  hours.  During  this  covy  afhes  loft  all  pungency  by  being  expofed  to  the 
time  they  had  loft  almoft  four-fifths  of  their  weight,  air,  while  their  internal  parts  ftill  retained  it.  3«0y,  That 
They  were  now  much  freer  from  their  fulphur,  and  all  boiling  is  prejudicial  to  thefe  Mufcovy  afnes,  as  it 
were  of  a light  colour ; but  much  of  the  alkaline  fait  fixes,  and  that  quickly,  their  moft  fublile  and  probably 
had  been  driven  off  with  the  oils.  If  a lye  is  much  im-  their  moft  fenriccable  parts. 


pregnated  with  this  fulphureous  matter,  it  appears  to 
be  carried  off  in  a great  mcafure  by  long  boiKng. 


44  Let  us  now  proceed  to  another  method  of  making 
thefe  white  afhes.  1 imagined,  that  if  the  falts  were 


“ We  come  now  to  explain  the  method  of  manufac-  diffolved  in  water,  and  the  quicklime  (lacked  with  that, 
luring  the  white  Mufcovy  afhes.  We  have  (hown,  by  the  mafs  would  foon  dry  w ithout  the  aflifUncc  of  fire, 
undoubted  experiments,  that  the  greateft  part  of  thefe  In  this  way  I added  equal  parts  of  both ; but  the  com- 


afhes  confilts  of  lime  ; and  yet  wc  have  fevcral  adls  of  pofition  was  fo  ftrong,  that  it  biiftered  my  tongue  if  11 
parliament  which  forbid  the  ufe  of  that  material  under  but  touched  it.  When  the  fourth  part  was  alkaline 
frverc  penalties.  The  parliament  were  iu  the  right  to  fait,  it  biiftered  my  tongue  when  kept  to  It  a few  fe- 
dilchargc  its  ufc,  upon  the  difadvantngcous  reports  conds.  I could  tafte  the  falts  plainly  in  the  compofi- 
wbich  were  made  to  them.  We  fhall  immediately  fee  tion,  when  they  made  but  the  thirty-fecond  part  ol  the 


frvcrc  penalties.  The  parliament  were  in  the  right  to  fait,  it  biiftered  my  tongue  when  kept  to  It  a few  fe- 
dilchargc  its  ufc,  upon  the  difadvantngcous  reports  conds.  I could  tafte  the  falts  plainly  in  the  compofi- 


liow  dangerous  a material  it  is  when  ufed  improperly,  whole. 

or  without  the  mixture  of  alkaline  falts,  which  render  **  I thought,  when  compofed  with  the  eighteenth 
it  fafr,  and  more  foluble  in  water.  But  I will  venture  part  of  fait,  it  had,  when  frefli  made,  jufl  the  tafte  and 
to  fay,  that  experiment  will  not  fupport  the  prejudice  look  of  the  Mufcovy  alhes ; nor  could  any  perfon  have 
entertained  with  regard  to  it,  if  carried  any  further.  diftinguifhed  them.  This  I once  imagined  was  the  pru- 
44  Since  bleacliiug,  then,  cannot  be  carried  on  with-  portion  ; but  when  I found  that  the  falinc  pungency 
out  it  (for  thofe  afhes  which  contain  it  ere  quite  necef-  foon  turned  weaker  by  keeping,  and  that  this  compu- 
(ary  in  that  operation),  and  fincc  wx  import  them  from  fition  would  not  afford  the  fame  quantity  of  falts  that 
foreign  countries,  let  thefe  prejudices  agauift  it  ceafc,  the  Mufcovy  alhes  did,  I faw  that  a much  greater  quan- 
and  let  us  only  confidcr  how  we  may  render  our  own  tity  of  falts  was  ncceffary.  The  proportion  appears  to 
lime  as  fafe  as  the  foreign.  If  we  can  do  that,  the  wif-  be  one  of  fait  to  four  of  lime,  prepared  m this  hit  way. 
dom  of  the  legiflature  will  be  as  ready  to  abrogate  thefe  Three  drachms  of  afhes  prepared  in  this  way,  and  kept 
a&s  as  they  were  to  make  them.  for  a fortnight,  gave  me  but  1 5 grains  of  fait ; which 

44  By  my  experiments  on  the  white  Mufcovy  afhes,  is  but  the  half  of  what  the  Mulcovy  would  have  af- 
I got  about  the  eighth  part  of  alkaline  falts  from  them,  forded.  I find,  if  the  quicklime  is  firft  quenched,  it 
This  made  me  expect,  that,  by  mixing  in  the  fame  pro-  does  not  fix  the  falts  f«  much  ; and  therefore  is  better 
portion  quicklime  and  alkaline  falts,  I Humid  be  able  to  and  cheaper.  One  drachm  of  potafhes  diffolved  iu  a 

1 u..r. ~n , j .jj.j  . j 1 l . j it 


produce  Mufcovy  afhes. 


little  water,  and  added  to  3 drachms  of  quenched  lime, 


44  To  an  ounce  of  quicklime  and  a drachm  of  white  gave  me  44  grains  of  a very  cauftic  fait.  I prefer  this 
pearl  afhes,  I added  about  a gill  of  water,  and  boiled  method  as  the  beft. 


them  together  till  the  water  was  all  evaporated.  The 


‘ The  manufacturers  of  this  fait  probably  pour  the 


tafte  of  this  fubltanec  was  little  different  from  lime.  To  lixive  upon  the  lime,  as  they  can  know  by  its  fpeciiic 


recover  the  falts  again  from  the  lime,  I diffolved  it  in 
water,  (trained  oft  the  liquor,  and  evaporated  it.  In- 


ftcad  of  the  drachm  of  falts,  I had  but  a gr.  of  a fub-  dr)*  form. 


ravity  what  quantity  of  falls  is  in  the  water,  and  fo 
ve  themfclvcs  the  cx pence  of  procuring  the  falts  iu  a 


fiance  which  was  more  earthy  titan  falinc. 


44  The  manufacture  of  the  Marcoft  ar.d  Cafhub  afhes 


44  'Fo  3 dr.  of  quicklime,  and  as  much  potafhes,  I add-  remains  yet  to  be  explained.  Wc  have  difeovered  that 
«d  a mutchkin  of  watcri  uid  kept  it  boiling  for  two  both  of  them  contain  fulphur,  earth,  alkaline  falts,  ami 
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Potato.  Une  • and  differ  in  nothing  but  in  the  Caftiub’s  having 
more  fulphur  than  the  Marcoft  alhes.  Wc  fhall  there- 
fore confider  them  together. 

**  Whether  thefe  two  fpecies  of  allies  are  of  any  ufe 
in  bleaching,  may  be,  and  has  already  been,  difputcd. 
I find  they  contain  no  other  principles,  the  fulphnreous 
part  excepted,  than  the  former  alhes  combined  together. 
Why  then  Ihsuld  we  expert  any  other  efforts  from  the 
fame  ingredient*  in  the  Marcoft  and  Cafhub  alhes, 
than  what  we  have  from  either  of  the  pearl  and  Muf- 
covy  alhes  mixed  together  ? The  fulphurcous  principle 
in  the  former  mtxft  have  very  bad  efforts  ; as  1 find  by 
experiment,  that  it  leaves  a yellownefa  on  cloth  that  is 
very  hard  to  he  waihed  out.  It  is  owing  to  this  ful- 
phtireous  principle  that  linen,  after  it  has  been  wafhed 
with  foap,  and  is  pretty  well  advanced  in  whilenefs,  is 
apt  to  lx*  di (coloured  by  lyc  which  is  brought  to  boil : 
for,  by  boiling,  the  fulphnreous  part  is  extrarted  from 
thefe  aihes,  and  the  lye  becomes  of  a deep  brown  colour. 
Daily  prartice,  then,  fhows  the  difadvantage  of  thi« 
fulphnreous  principle.  Bcfidcs,  as  fulphur  unites  itfclf 
quickly  and  firmly  with  alkaline  fait*,  it  mull  weaken 
or  altogether  deftrny  a great  quantity  of  thefe  in  the 
Marcoft  and  Cafhub  afhes,  and  fo  render  them  of  no 
effort  in  bleaching.  Thefe  two  reafous  feem  to  me  fuf* 
ficient  to  exclude  them  from  the  bleachfield  ; efpecially 
as,  by  incrcafing  the  other  materials,  wc  can  attain  per- 
haps more  fpccdOy  the  fame  end. 

“ However,  at  cuftom  ha*  introduced  them  into  ge- 
neral prartice,  we  fhall  confider  how  they,  are  to  be  ma- 
nufartured.  Dr  Mitchell  has,  in  a very  ingenious  and 
ultful  paper,  contained  in  the  Philofophical  Tranfac- 
tions  for  the  year  1 748,  delivered  an  account  tranfmit- 
ted  to  him  by  Dr  Linnseus  of  the  method  of  making 
potaihrs  in  Sweden.  This  account  was  contained  in  an 
academical  dlffertation  of  one  Lundmark  upon  this  fub- 
* jert  at  Aboc  in  Sweden.  The  fubftancc  of  this  account 
is,  4 That  birch  or  alder  is  burnt  by  a flow  fire  to  afhes, 
and  made  ititq  a paile  with  water.  This  pafte  is  plaf- 
tered  over  a row  of  green  pine  or  fir  logs.  Above  that 
is  hid  tranfverfely  another  row  of  tbe  fame  ; and  that 
Kkewtfe  is  plaRered  over.  In  this  way  they  continue 
building  and  plaftcring  till  the  pile  be  of  a coniiderable 
height.  This  pile  is  fet  on  fire  ; and  whenever  the 
alhes  begin  to  run,  it  h overturned,  and  the  melted  alhes 
are  beat  with  flexible  flicks,  fo  that  the  afhes  inenift 
the  logs  of  wood,  and  become  as  hard  as  Honed  This, 
in  the  Dortor’a  opinion,  is  the  method  of  making  the 
potafhea  that  come  from  Sweden,  Ruffin,  and  Dantric  : 
and  that  there  is  no  other  difference  betwixt  the  afhea* 


“ I have  tried  the  birch  afhes  msde  into  a pafte  with  Pooh 
water.  I have  tried  common  chat  coal  made  into  a *"H 
pafte  with  a third  part  of  potatoes,  and  kept  them  in  a 
ftrong  reverberatory  heat  for  fume  hours,  and  yet  no 
fuch  cauftic  fubftancc  appeared.  I have  kept  earth  and 
falts  of  kelp-alhcs  fofed  together  for  24  hours  in  the 
furnace  of  a glafshoufe,  where  the  heat  was  juft  bdovr 
the  degree  of  vitrification  ; and  yet  no  remarkable  an. 
flicity  appeared  afterwards  in  the  concreted  mafs.  But 
fuppofing  that  there  did,  will  ever  this  account  for  the 
generation  of  lime  ? Thefe  cheinifts  do  not  aflert  that 
it  is  a calcareous  caufticity.  The  earth  of  vegetables 
kept  in  fufion  with  their  falts,  is  fo  far  from  turning 
into  a quicklime,  that  the  mafs  takes  the  oppofite  courfc, 
and  becomes  glafs.  Bodies  that,  by  the  laws  of  nature, 
arc  vitrcfoible,  can  never,  fo  far  as  we  know,  become 
calcareous.  In  one  or  other  of  thefe  two  fubftancc*  all 
bodies  terminate  that  art  changeable  by  fire  ; and  vege- 
tables ate  of  the  former  kind.  Here  it  may  be  afkcd* 

Why  then,  fincc  they  endure  fuch  a fire,  are  they  not 
vitrified  ? the  objection  would  be  juft,  did  they  contain 
nbthmg  elfe  but  what  was  found  in  vegetables.  But  if 
wc  once  allow  that  lime  is  one  of  the  materials,  the 
difficulty  is  eafily  folvcd : for  lime,  we  know,  in  pro- 
portion as  it  is  mixed,  hinders  the  vitrification  of  all 
bodies.  In  effort,  the  earthy  part  in  thefe  alhes  is  ah 
moft  vitrified : and  I think  that  I have  carried  the  vi- 
trification yet  farther  in  that  part  ; but  I never  was 
able,  with  the  utmoft  heat  of  a reverberatory  furnace, 
continued  for  fix  hours,  to  produce  any  thing  like  a 
thorough  vitrification  in  thefe  afhes.  The  beat  of  the 
fire  ufed  in  the  proccfs  would  feem  to  be  very  great ; 
and  muff,  if  it  were  not  very  difficult,  reduce  them 
to  glafs.  The  invitrefcible  nature  of  thefe  falts,  fo  far 
from  being  an  objertkm,  becomes  a ftrong  proof  of  my 
opinion. 

44  Thefe  falts  have  a remarkable  pungency.  This 
we  have  already  feen  is  the  natural  effect  of  quicklime 
on  falts. 

44  Thefe  fahs  are  found  to  be  the  fitteft  for  making 
foap,  and  to  incorporate  fooneft  and  beft  with  oils. 

Salts,  we  know,  of  themfdvcs  do  not  readily  unite  with 
oil ; but  when  once  mixed  with  quicklime,  they  have  a 
greater  tendency  to  union.  » 

44  Again,  I find  that  thefe  afhes  are  more  eafily  flux- 
ed than  charcoal  made  into  a pafte  with  the  third  part 
fait ».  which  is  much  more  than  the  afhes  contain.  Now, 
it  is  obferved  that  quicklime  increases  the  fluxing  power 
of  alkaline  falts;  for  the  common  cauftic  made  of  quick- 
lime and  alkaline  falls  is  fuouer  fufed  than  the  latter 


made  in  thofc  different  countries,  but  that  the  Ruffian,  alone. 

ftontaining  more  fait,  mull  be  made  into  a pafte  with  a 44  From  thefe  reafons,  and  the  experiments  that  dif- 
ftrong  lyc.  cover  lime  in  thefe  allies,  I am  led  to  think,  that  it  is 

44  There  would  appear,  by  my  experiments,  a greater  not  generated  by  the  proccfs,  but  mixed  with  the  aihes 
difference  than  this  betwixt  the  Swedifh  alhes,  if  that  when  they  are  made  into  a pafte.  The  following  cx- 
u the  true  proccfs,  and  thofe  I base  examined.  I had  periment  is  a convincing  proof  of  what  I have  beer  ec- 
difeovered  the  greateft  part  of  the  Mufcovy  alhes  to  be  deavouring  to  make  out. 

lime.  1 fufperted  it  might  enter  into  the  compofrtion  44  I boiled  fome  peafe-ftraw  in  a ftrong  lye  of  pearl- 
Of  the  Marcoft  and  Calh&b  ; and  have  accordingly  dif-  alhes  burnt  into  a black  coal,  and  made  it  into  a pafte 
towed  it-  there.  Without  the  fame  grounds,  none  with  water.  Another  quantity  of  ftraw  wus  boiled  in 
would  ever  have  k arched  for  it.  ’Whence  tlien  comes  a lyc  made  of  one  part  of  quicklime  and  four  parts  of 
tbit  lime  ? It  muft  cither  enter  into  its  compofition,  or  pearl  falts,  the  lye  being  poured  off  turbid  from  the 
■lift  from  the  materials  managed  according  as  the  pro-  lime.  This  ftraw  was  Hkewifc  burnt  when  dry,  and, 
Xfds  directs.  made  into  a pafte.  Thefe  two  fubftaoecs  were  put  io- 
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to  fepxrate  crucibles,  and  fluxed  in  a reverberatory  fur- 
' nacc,  The  latter  appeared  to  refcmbU;  the  Marcoft 
and  Cafhub  allies  more  than  the  former,  which  feemed 
to  want  their  pungency." 

Though  the  only  method  of  preparing  the  alkaline 
fah  originally  it  by  the  combultion  of  vegetable*,  yet 
. ^ there  arc  fome  neutral  falls  from  which  if  it  were  pof- 

■cncrai  ^ f'ble  to  expel  the  acid,  we  Ihould  have  it  tn  our  power 
Ult*.  t°  procure  the  fineft  pearl-afhes  in  vaft  quantity.  Thefe 
arc  vitriolated  tartar,  nitre,  but  especially  fea-fah,  on 
account  of  the  inexhauitible  quantities  of  it  to  be  met 
with  in  the  water*  of  the  ocean.  Unhappily,  however, 
there  are  fome  objections  to  every  one  of  thofe.  The 
vitriolated  tartar,  or  any  other  fait  in  which  the  vi- 
triolic acid  enter*,  cannot  be  dccompofed  without  con- 
verting the  acid  into  fulphur  by  charcoal-duft  | in  which 
cafe  it  is  as  difficult  to  get  free  of  the  fulphur  as  of 
the  acid  ; and  if  we  attempt  it  by  frequent  folutions 
ail  water,  we  deffroy  the  phlogifton  of  the  fulphur, 
and  have  only  vitriolated  tartar  again  milead  of  alkali. 
Sec  Chemistry,  n9  716,  fee. 

With  refpeA  to  nitre,  though  it*  acid  may  be  ex- 
pelled by  fire,  yet  it  is  too  liigh-priced,  and  too  much 
ufed  in  other  manufactures,  to  be  thought  of  for  this 
purpofe.  A jxjtaih  manufacture  from  (ca-falt  ha*  in- 
deed been  lately  created  in  England.  The  principle  on 
which  this  was  eftablilhed  is  that  the  acid  of  fea-falt 
may  be  extra&ed  by  means  of  lime  ; and  accordingly 
we  find  that  the  (aline  efflorefeence,  which  frequent- 
ly appears  on  walls,  confiffs  chiefly  of  the  marine  al- 
kali deprived  of  it*  acid.  But  this  though  delivered  on 
the  credit  of  a very  eminent  chemiit,  we  can  affirm 
from  our  own  observation  to  be  a miftakc.  Of  the 
many  cafe*  in  which  we  have  examined  this  efflotef- 
ccncc,  only  one  was  found  to  be  alkaline  ; the  other* 
uniformly  appeared  to  be  true  Glauber's  fait  compo- 
sed of  the  vitriolic  acid  and  foffil  alkali.  Neither  did 
tills  appear  to  be  formed  by  any  decompofition  of  (alt 
originally  in  the  plaller,  but  to  be  a real  generation  of 
both  acid  and  alkali  where  none  of  them  cxiAed  before. 
Sec  Efflorescent*. 

i POTATO,  in  botany.  See  Sola vt7  m. 

Rv*  pen-  Potatoes  it  is  generally  thought,  came  originally  from 

*** WCTC  North  America,  where  they  were  not  reckoned  good 
^or  ^OCK**  They  were  fitft  (we  are  told)  introduced  into 
uj),  Ireland  in  the  year  1565,  and  from  thence  into  Eng- 
land by  a vefTel  wrecked  on  the  weftem  coaff,  called 
Kortb  Meoii,  in  Lancafhire,  a place  and  foil  even  now 
famous  for  producing  this  vegetable  in  great  pcrfc&ion. 
It  was  40  years  after  their  introdu&ion,  however,  be- 
fore they  were  much  cultivated  about  London  ; and 
then  they  were  confidcrcd  as  rarities,  without  any  con- 
ception of  the  Qtility  that  might  arife  from  bringing 
them  into  common  ufe.  At  this  time  they  were  diftia- 
guilhed  from  the  Spanifh  by  the  name  of  Virginia  po- 
tatoes^ or  battatatt  which  is  the  Indian  name  qf  the  Spa- 
•See  ew  * fort.  -At  * meeting  of  the  Royal  Society,  Match 
wW*,,  1 8th,  1662-3,  a letter  was  read  from  Mr  Buckland,  a 

Somerset  gentleman,  recommending  the  planting  of  po- 
tatoes in  all  parts  of  the  kingdom  to  prevent  famine. 
This  was  referred  to  a committee  j and,  in  confoquence 
of  their  report,  Mr  Buckland  had  the  thanks  of  the 
•fociety,  fuch  members  as  had  lands  were  intreated  to 
plant  them,  and  Mr  Evdvn  was  defired  to  mention 
the  pmpofals  at  the  clofc  vl  his  Sylva. 
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In  Sweden,  notwith Handing  the  indefatigable  inda. 
ftry  of  Linnaeus,  the  culture  of  potatoes  was  only  in.  * 

troduccd  in  1764,  when  a royal  edict  was  publiflied  to  |'jlc;r 
encourage  their  general  cultivation.  They  were  known  ti.iro<!uc- 
there,  however,  at  an  earlier  period  ; for  in  the  intoj 

of  the  Royal  Academy  of  Science t in  Sivedro,  1747,  M.  ^WCtkn. 
Charles  Skytfc  propofed  to  diftd  brandy  from  them, 
in  order  to  lave  com,  which  in  that  country  is  very  dear. 

He  found  by  experience,  that  an  acre  of  land  fet  with 
potatoes  will  yield  a much  greater  quantity  of  brandy 
than  when  Town  with  barley.  ^ 

The  utility  of  potatoes  to  the  common  people  is  well 
known,  and  this  utility  has  brought  them  into  general  utility, 
life,  and  luu  extended  them  over  every  part  of  this  king- 
dom. To  promote  this  utility,  and  to  make  their  cul- 
tivation more  cafy,  a variety  of  experiments  and  inqui- 
ries have  been  made.  Some  of  thefe  wc  (hall  now  lay* 
before  our  readers,  without  repealing,  however,  what 
has  been  faid  on  the  fame  fubjcCl  in  the  article  Agricu  l- 
tvre,  n®  158 — 167.  By  many  people  the  Irlfh  purple  Remarks 
potato  is  thought  to  be  the  fweeteft  and  bed  ; and  ofxnd  experi* 
thefe  the  bright  and  middlc-fizcd  are-diredled  to  be  fet mcnt* 
whole,  in  February,  March,  and  April,  in  a fine  deep  t^,<,r  cu*“ 
tilth,  in  any  foil.  During  the  froft,  the  firft  fetting 
fhould  be  covered  with  litter  or  fern.  They  (hould  be 
fet  fix  inches  deep,  and  a yard  difiant  from  each  other 
every  way,  in  a kind  of  hillocks  like  a mole-caff ; and 
they  muff  be  moulded  every  month  or  fortnight,  as  high 
as  poflible.  By  July  or  Auguft,  under  each  hillock 
there  will  he  nearly  a buihcl  of  potatoes.  The  white 
kidney  potato  runs  all  into  ftringy  roots  in  loofr 
ground,  while  the  pink-coloured  will  do  extremely  well 
in  the  way  we  have  now  directed ; and  the  fmaQcff  of 
them,  though  often  given  ti»  hogs,  unlefr  they  lie  o- 
therwife  improper  or  unhealthy,  will  be  very  good 
feed. 

The  following  experiments  concerning  the  culture  of 
potatoes  arc  related  in  the  Gcorgical  Eflays. 

11  By  all  the  experiments  that  have  been  made,  the  of  the 
Howard  or  large  Bedford/hire  potato  is  found  to  pro-  Hovrtrd 
duce  the  largcft  crop.  On  that  account  they  are!101**0* 
chiefly  ufed  in  feeding  of  cattle.  In  two  beds,  four  feet 
wide,  and  200  feet  long,  I planted  in  a common  field 
a fufficient  number  of  fets  of  this  kind  of  potato, 
and  managed  them  by  a horfc-hoc.  The  produce 
was  64  bufhcls,  each  bufliel  up-heaped,  weighing 
about  70  lb.  My  cattle  cat  them  boiled  with  as  much 
eagemefs  as  the  beft  forts,  and  came  on  as  well  with 
them.  I have  built  a boiling-1  ioufe,  &c.  on  Mr 
Young's  plan,  and  during  this  whole  winter  have  boiled 
potatoes  for  mjr  cattle.  For  the  fattening  ones,  J mix 
ground  oats  with  them ; and  for  the  milk-cows,  malt- 
duff  ; and  dare  venture  to  affirm,  that  they  are  much 
more  profitable  than  either  turnips  or  cabbages.  Ouce, 
when  my  potatoes  grew  low,  I defilled  giving  them  to 
the  milking-cows.  Immediately,  though  fed  with  the 
beft  hay,  they  fell  off  amazingly  in  their  mil*.  1 then- 
fore  began  again;  and  in  a week's  lime  they  gave  better 
than  one-third  more  butter.  I own  this  accidental 
difeovery  gave  me  much  fistisfaclion,  as  it  confirmed 
my  opinion,  that  potatoes  boiled  are  an  excellent  win- 
ter food  for  cattle.  Their  culture  is  not  fo  difficult, 
at  leaff  not  fo  precarious,  as  either  turnips  or  cab* 
bages.  Their  value  is  fuperior,  and  there  is  no  rifk  of 
ikeir  giving  a difagrccablc  taftc  either  to  butter  or 
3 l 2 mdk. 
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Pontr,  mfljt.  Add  to  this  the  vaft  incrcafe  of  the  Howard  po- 
*'  tato,  and  its  equality  with  the  bcfl  forts  when  ufed 

6 for  cattle. 

r af CofU  **  gardener  cut  a large  potato  into  nine  pieces* 
mucoci.  w’h,ch  he  planted  with  dung,  in  a drill,  in  the  garden. 

By  earthing  up  and  laying  the  (hoots,  he  produced  575 
(a)  ft z cable  potatoes,  which  weighed  eight  done  eight 
pound.  Another  of  my  fervants  produced,  in  the 
field,  (even  (lone  of  good  potatoes  from  the  fame  number 
of  fets.  Though  this  experiment  cannot  always  be  ex- 
ecuted in  its  full  force  in  an  extenfive  fcale,  it  ought, 
notwithdanding,  to  be  imitated  as  nearly  as  circum- 
dances  will  allow.  It  (hows,  in  the  moll  didingutlhing 
manner,  the  ufe  of  clean  and  careful  hulbandry. 

“ On  the  14th  of  April,  I cut  a large  white  po- 
tato into  17  fets,  which  were  planted  in  as  many  hil- 
• locks,  at  the  diltance  of  four  feet.  In  the  courfc  of 
growing,  the  plants  were  earthed  up,  and  on  the  1 4th 
- of  October  the  crop  was  taken  up  : The  produce,  10 
pecks  of  fizcablc  potatoes.  At  the  time  that  this 
experiment  was  made,  I had  fcvcral  hillocks,  in  which 
I put  three  and  four  fets  of  the  fame  kind  of  potato. 
But,  upon  the  mod  careful  examination,  I could  not 
cbferve  that  thefc  hillocks  produced  a greater  crop 
than  the  others  planted  witli  a Angle  fct.  Hence  it  is 
obvious,  that  the  potato  fpreads  its  roots  moil  kindly 
when  lead  crowded.’’ 

Whild  fpcaking  of  the  incrcafe  of  potatoes,  we  can- 
not help  taking  notice  of  a memoir  by  John  Howard, 
Efq;  of  Cardington,  in  Bedfordfhire,  on  a new  kind  of 
potato  remarkable  for  its  prolificacy.  “ In  the  year 
1765  (fays  be)  being  at  Clifton,  near  Briilol,  I was  in- 
formed a per  fun  had  brought  from  America  a new  fort 
of  potato,  and  with  fome  trouble  I procured  half  a do- 
zen roots  of  it,  as  the  greatril  part  of  tirofe  brought 
over  were  already  planted.  That  autumn  I 'planted 
three  of  them,  and  in  the  following  fpring  the  other 
three,  in  my  garden  at  Cardington  in  Bedfordftiirc  | 
fetting  them  in  hillocks  about  (ix  feet  afunder.  The 
drength  of  the  dema,  and  largenefs  of  the  bloffom  and 
apples,  gave  the  pleating  prnfpcCl  of  great  incrcafe: 
and  accordingly,  when  I took  them  up  in  the  autumn 
1766,  I found  they  had  incrcafed  far  beyond  auy  of  the 
common  fort,  which  for  (brnc  years  I had  encouraged 
our  cottagers  to  cultivate.  The  produce  from  each  cut- 
ting was  in  weight  from  26  to  27  pounds  and  a half.  I 
ft  tit  for  two  of  the  Bedford  gardeners,  who  ferve  the 
market,  to  fee  them  taken  up,  and  they  were  furprifed 
at  the  great  incrcafe.  I gave  fume  of  them  tothciVgarden- 
erx,  ami  others  to  almoil  all  our  own  cottagers.  The  in- 
crcafe  continued  to  appear  the  fame  in  the  fuccctding 
year,  viz.  1767,  as  in  the  lad  : only,  as  many  of  the 
(ingle  potatoes  had  been  then  found  to  weigh  four  or 
five  pounds  each,  l had  now  planted  mod  of  them  in  drills 
three  feet  afunder,  in  order  to  procure  a greater  number, 
and  a Ids  fize.  Their  produce  was  now  from  22  to  30 
pounds  from  each  cutting  and  the  potatoes  were  more 


fizeible  for  eommen  ufe.  The  vegetation  was  not  fo  fws* 
luxuriant  aa  in  thofc  I before  planted  in  hillocks ; but  '“"v  ^ 
the  incrcafe  of  thefe  was,  allowing  the  cuttings  to  weigh 
one  ounce,  full  400-fold.  Having  lull  year  upwards 
of  a waggon-load  of  thefe  potatoes,  I with  plealure  or- 
dered it  to  be  made  publicly  known,  that  every  per- 
fon  who  chofe  to  cultivate  them  were  welcome  to  lave 
a quantity  for  planting.  In  confequence  of  this,  num- 
bers applied  in  our  own  and  the  adjacent  counties.  In 
my  plantations,  as  well  as  thofc  of  other  perfons,  the  in- 
create  has  been  dill  greater  this  year  : for  the  feafon  ha- 
ving proved  very  favourable,  I have  had  from  fomc  hil- 
locks 41  pounds  and  a half,  allowing  for  dirt.'' 

We  now  continue  our  extracts  from  the  Georgicsl 
E flays. 

44  Take  a buhch  of  the  apples  of  any  fort  of  potato.  On  r.ifiiq 
Hang  it  up  in  a warm  room  during  the  winter,  and  in  feed  ini 
February  ieparate  the  feeds  from  tne  pulp,  by  walking  P0^1*** 
the  apples  in  water,  and  prdling  them  with  the  fingers. 

Then  dr)'  the  feeds  upon  paper.  In  the  month  of  A- 
pril,  fow  thefe  feeds,  in  drills,  in  a bed  of  earth  well 
dug,  and  manured  with  rotten  dung.  When  the  plants 
arc  about  an  inch  high,  draw  a little  earth  up  to  them 
with  a hoe,  in  order  to  lengthen  their  main  roots. 

When  they  arc  about  three  inches  high,  dig  them  up 
with  a fpadr,  and  feparate  them  carefully  from  each 
other,  in  order  for  planting  out  in  the  following  man- 
ner. Prepare  a piece  of  frefh  ground  by  trenching  it 
well.  Dig  up  the  feedling  plants  as  before  directed  { 
and  plant  than  out  in  the  ground,  thus  prepared,  ia 
fuch  a manner  that  there  (hall  be  16  inches  between 
each  plant.  As  they  advance  in  growth,  let  them  re- 
ceive one  or  two  earthings  up,  in  order  to  lengthen 
the  main  root,  and  encourage  die  (hoots  under  ground, 

By  this  management,  the  potatoes  will,  iu  the  courle 
of  one  feafon,  arrive  at  the  fizc  of  hen’s  eggs,  and 
the  haulm  will  be  as  vigorous  as  if  feta  had  been  plant- 
ed. But  what  proves  the  luxuiiancy  in  the  moil  con- 
vincing manner,  is,  that  flowers  and  apples  arc  produ- 
ced. 

“In  Lancafhire,  where  the  gardeners  raife  potatoei 
from  feed,  they  arc  always  two,  and  fomettmes  three, 
years  in  bringing  them  to  full  fizc.  By  the  above 
method  of  tnnfpbnting,  with  wide  diftanccs,  many  of 
the  potatoes  nearly  attain  their  full  fixe  in  one  feafon. 

It  is  obfervable,  that  thefe  feedlings  produce  potatoes 
of  all  the  different  kinds  ; and  fom climes  new  forts  are 
procured.  We  do  not  find  any  difference  whether  the 
apple  comes  from  one  kind  or  another.  It  is  not  fo 
when  wc  ufe  the  fct,  which  invariably  produces  the  fome 
kind.  Potatoes,  when  propagated  from  fets,  after  a 
number  of  years,  arc  found  to  dccrcafc  in  bearing  j foe 
which  rcaJow  they  fhould  be  brought  back  ever)'  14 
years  to  their  original.  From  a want  of  attention  to 
this  circumilancc,  I have  known  potatoes  fo  run  out, 
that  they  hardly  returned  treble  feed.  The  farmer 
-complains  that  his  land  is  tired  of  them  ; bul  tin-  tnrf 

cauic 


(a)  Inftance®  of  the  amazing  incrcafr  of  potatoes  are  very  numerous,  and  are  almoft  every  year  detailed  in 
the  public  papers.  In  the  Gentleman's  Magazine  for  1757,  p.  480,  we  are  told,  that  from  one  (lice  of  a pota- 
to/fet  in  the  fpring  of  The  fame  year  by  Mr  Simon  M‘Hoy,  a farmer  at  Park  nearTuam  in  Ireland,  there  pro- 
ceeded no  left  than  84  iiaiks,  w hich  produced  965  potatoes- 
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esufo  li  the  age  of  the  fets.  The  fncrttfe  of  potatoes 

^ ’ raifed  from  feed  is  aflonilhing.  They  continue  in  vi- 
gour for  about  14  years  j after  which  the  produce  gra- 
g dually  declines.  # 

Cb  rnfioK  “ As  the  culture  of  potatoes,  and  particularly  of  the 
tvjj  j.o»-  tarly  forts  for  the  table,  has  of  late  become  an  object  of 
t'°'  'very  general  attention,  I hope  the  following  account  of 
a new  method  of  obtaining  thefe  (without  the  help  of 
hot-beds)  will  be  acceptable  to  the  public. 

44  On  the  2d  of  January  1772,  I made  a hot-bed 
for  the  forward  fort  of  potatoes,  and  on  the  7th  put 
in  the  feta,  placing  a glais  and  frame  over  them,  and 
taking  every  precaution  to  defend  them  from  the  frott. 
Of  thefe  fmall  potatoes,  or  feta,  there  remained  about 
40  in  a balkct,  which  was  accidentally  hung  up  in  a 
warm  kitchen,  and  there  remained  unnoticed  till  about 
the  25th  of  April.  I then  accidentally  obferved  the 
bafket,  and  perceiving  fomething  green  on  the  edge 
of  it,  took  it  down,  and,  to  my  great  furprife,  found 
that  the  potatoes  had  fprouted  half  a yard  in  length, 
and  that  there  were  a great  number  of  very  fmall  po- 
tatoes formed  on  the  fibrous  roots  which  had  grown 
•ct.  1 took  them  into  my  garden,  and  planted  them 
in  a rich  (andy  foil,  without  any  manure.  The  roots 
I put  into  the  ground  three  inches  deep,  and  laid 
down  the  ftems  that  had  iprouted,  horizontally,  and 
covered  them  with  two  incites  of  foil,  but  left  the  tops 
uncovered.  Without  farther  attention  they  grew  fur- 
prifingly. 

44  On  the  26th  of  May,  I took  up  the  roots  plant- 
ed in  the  hot -bed  on  the  7th  of  January.  They  by 
no  means  anfwcrcd  my  expectations,  or  paid  for  the 
trouble  of  their  culture  : but,  at  the  fame  time,  I was 
at  I on  iflied  to  find  the  others,  which  were  put  into  the 
ground  fo  late,  to  have  produced  larger  potatoes  than 
the  roots  in  the  hot-bed.  1 took  up  all  the  roots,  and 
picked  off  the  large  potatoes  from  them,  which  amount- 
ed to  from  4 to  1 2 on  each  root,  and  then  fet  the  roots 
again  in  the  fame  ground.  This,  indeed,  I have  fuc- 
ccfsfully  praCtifcd  for  many  years,  fometimes  even  twice, 
and  have  had  a third  good  crop  at  Michaelmas.  When 
this  method  is  tried,  the  roots  mull  be  watered  on  the 
evenings  of  hot  days.  • 

“ In  January  1773,  in  order  to  make  a fecotid  trial 
of  this  experiment  with  a large  quantity,  I placed  a 
great  many  potatoes  of  the  early  forts  on  a thick  layer 
of  gravelly  foil,  clofc  to  each  other,  over  an  oven,  fluted 
over,  but  open  to  the  fouth-well,  and  covered  them  two 
inches  deep  with  the  fame  earth.  At  the  end  of  April 
J took  them  up,  and  found  the  Items  about  a foot  long 
or  more.  For  fear  of  injuring  the  fine  and  delicate  fibres 
nf  the  roots,  I took  great  care  in  taking  them  up,  and 
planting  them  in  the  foil.  This  I now  manured,  but  in 
all  otlicr  rvfpects  treated  them  in  the  manner  above  dc- 
feribed,  many  of  the  fibrous  roots  having  then  potatoes 
formed  upon  them  nearly  as  large  as  walnuts.  For  a 
week,  the  plants  came  on  furprifmgly,  when,  by  one 
(harp  night’s  uncommon  fruit,  they  were  nearly  de- 
Kroycd.  However,  notwithflunding  this,  frdh  flcmg 
grew  up  in  a few  days,  and  I actually  gathered  from 
them,  on  the  3d  of  June  following,  finer  potatoes  than 
were  fold  at  that  time,  at  Manchcitcr,  from  1 s,  to 
is.  rid.  per  pound,  being  the  produce  of  hot-beds. 
-After  taking  off  the  larger  potatoes,.!  again  planted 
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the  roots  for  a feeond  crop,  and  in  September  obtained  FotsiK 
a very  large  produce.  I weighed  the  increafc  of  many  * 1 ■* 
feparate  roots,  which  amounted  from  four  pound  eight 
ounces  to  14  pound  1 2 ounces,  the  potatoes  being  the 
larged  of  the  forward  kinds  I ever  Caw.  ^ 

4*  Make  a compoft  of  earth,  fand,  and  coal-alhefc  With  Otn  rsiflng 
this  mixture  611  a tub  about  1 6 inches  deep.  Plant  thisth.CIn 
artificial  foil  with  fomc  fets  of  the  early  round  pota-wialcr* 
to,  and  place  the  tub  in  a liable  oppofite  to  a window, 
taking  care  to  water  the  earth  now  and  then.  In  all 
fcafons  the  fets  will  fprout,  and  give  a tolerable  increase 
of  potatoes.  Laft  November  I planted  fomc  fets  in 
the  above  manner  ; and  in  February  following  I took 
up  a confiderable  number  of  young  potatoes,  clean  fkiu- 
ned  and  well  flavoured. 

44  On  tire  iflth  ef  May  1772,  finding  fomc  beds  Ion  tnmf- 
had  fown  very  early  with  onions,  to  be  a milling  crop,  planting 
I was  induced  to  make  the  following  experiment.  Thek'01110  *&?*»• 
year  before,  I had  fet  fome  potatoes  in  another  part  of 
my  garden  in  the  common  way ; and  as  it  is  impoffibhe 
but  fomc  will  remain  in  the  ground  all  winter,  fo  I found 
a number  of  fprouts  about  three  inches  high,  which  I 
nipped  off  clofc  to  the  ground,  and  tranfplanted  them 
into  tire  onion-beds,  without  any  further  preparation, 
about  a foot  and  a half  afnnder,  in  tha  fame  manner 
that  cabbages  and  cauliflowers  are  planted.  As  the 
fcafon  became  immediately  very  dry,  I was  obliged  to 
give  my  plants  a little  water  for  four  or  five  fuceefGve 
nights;  after  which  they  began  to  flourifii,  and  had 
the  appearance  of  a promifiog  crop  during  all  the  fura*. 
mer.  At  the  ufual  time,  in  O&obcr,  I ordered  them 
to  be  taken  up ; and  for  iizc,  quantity,  and  quality, 
they  exceeded  all  I ever  had  in  the  common  way.  Had 
the  ground  been  f refit,  properly  manured  and  prepared; 
and  the  plants  put  down  at  a proper  dillance  from  each 
other,  I am  of  opinion  that  the  fucccfs  would  have  beta 
llill  greater. 

44  From  an  accurate  experiment  made  lad  year,  Ion  feeding: 
dare  venture  to  recommend  baked  potatoes  a s an  excel-  hugi,  Stc, 
lent  food  for  hogs.  The  pork  produced  by  this  food  P°**“ 
was  equal  to  that  from  barky  and  beans:  but  at  prefent10®** 

I cannot  exactly  a (certain  the  comparative  experiment 
with  regard  to  cxpence;  however,  I am  of  opinion,  that 
roafled  potatoes,  confidcring  the  improvement  of  the 
hogs,  is  as  cheap  a food,  if  not  cheaper,  than  can  be 
giveu  them.  I roafled  my  potatoes  upon  a kiln,  fimilat* 
to  what  is  ufed  by  oatmual  (heller*  for  drying  their  oats. 

The  difference  in  cxpence  between  boiling  and  roailing 
the  potatoes  is  prodigious,  both  with  regard  to  the  la- 
bour and  fuel.  A kiln  that  will  coil  3 J.  will  roaft 
potatoes  futficicnt  for  the  maintenance  of  more  than* 

23  hogs;  and  one  man  will  bellow  all  the  neceffary 
attendance  upon  them,  and  do  other  work,  befidesa 
The  a&ion  of  the  fire,  by  diflipating  the  crude  juices* 
that  arc  contained  in  raw  potatoes,  reduces  them  into 
a tlate  highly  wholefome  and  nutritious.  Boiling  does 
this  in  part,  but  not  fo  effectually,  A potato  roalted 
in  the  manner  above  deferibed,  partakes  much  of  the 
nature  of  a chcfnut,  and  perhaps  is  not  greatly  inferior 
to  it” 

Potatoes  arc  found  to  be  ufeful  food  foe  moil  other 
animals.  See  AcaicuuTuaE,  0^45. 

To  thefe  experiments  wc  (hall  add  fome  important 
observations  of  Dr  Audcrfon  of  Cotcfichl  near  Leith, 
l who 
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who  has  paid  a very  particular  attention  to  tills  a*  well 
" * as  other  branches  of  agriculture.  Our  readers  u-Ul  find 

ttemarks  Do&or’s  remarks  and  experiments  at  large  in  the 
on  the  Both  Pn/eri,  volume  fourth.  He  foil  confident  the  ca- 
fee*v  raoft  turc  of  the  feeds  moll  proper  to  be  planted  ; and  from 
*“*  experiments  he  thinks  it  appears  that  the  produce 
**  c * is  not  materially  affe&ed,  "by  planting  for  feed,  either 
whole  potatoes  or  cuttings,  or  large  or  final!  potatoes 
as  fuch  ; for  it  is  only  incidentally  that  thefe  tilings 
can  affect  the  crop.  In  the  fifth  volume  of  the  Bath 
Papers,  Mr  Wimpcy  relates  an  experiment,  by  which 
it  would  appear  that  there  is  an  advantage  in  planting  cut 
potatoes.  His  cooclufinn  is  os  follows.  “ The  meafure 
of  all  the  ground  planted,  fays  he,  was  3*5  poles ; the 
whole  produce  378  buihcls.  The  meafure  of  the 
ground  planted  with  cut  potatoes  was  265  poles ; the 
produce  3 1 1 buihcls.  The  ground  planted  with  whole 
or  uncut  fets  was  60  poles,  and  the  produce  of  the 
fame  66  bulhels.  Now,  if  48  buihcls,  the  whole 
■quantity  of  fets  tried,  produced  378  bulhels,  then  34 
bufiicU,  the  quantity  cut,  fhould  produce  267  buihcls; 
but  they  produced  312,  which  is  4 c;  bulhels  more  tlian 
the  proportion.  Again,  if  48  bulhels  produced  378 
buihcls,  then  1 4 bulhels  fhould  have  produced  1 1 o bu- 
lbils ; but  14  bulhels  of  uncut  produced  only  66  bu- 
shels, which  is  44  huflich  lch  than  the  proportion.  A pre- 
ference of  4 o per  cent,  in  favour  of  cut  potatoes,  in  com- 
panion with  Whole  fets.*'  Mr  Wimpcy  corroborates  the 
fa&  in  the  fixtli  volume  of  the  fame  work,and  informs  us, 
moreover,  that  he  ufed  to  fupply  many  of  his  neighbours 
with  potatoes  for  planting;  tome  of  whom  defired  to 
.have  them  all  fmall,  as  they  Itad  found  thenpequally  pro* 
•dudlive  with  die  larger,  and  faved  much  trouble  in  cut- 
ting. **  Others  (continues  be)  preferred  the  largeft,  who 
oanW  their -economy  much  further:  they,  it  fcctns,  ufed 
to  pare  them,  cat  the  ftelby  part,  and  plant  the  rinds 
only.  Upon  inquiry,  I found  it  was  not  an  umifual 
pradice  among  the  cottagers;  and  I have  been  credibly 
informed  they  get  ati  large  crops  and  as  good  potatoes 
in  that  method  of  planting  as  in  any  other  whatever. 
If  this  be  a fad,  it  feems  to  appear  that  the  flefhy  part 
4>f  the  bulb  ts  of  no  ufe  in  fupplying  nourilhment  to 
the  young  fruit  after  the  fibrous  roots  have  put  forth 
and  bid  hold  of  the  ground.  Terhaps  an  experiment 
of  this  fort  may  be  thought  worth  making."  The  weight 
of  the  crop,  however.  Dr  Anderfon  afferta  (and  Mr 
Wimpcy  agrees  with  him,  fee  Bath  Papers,  voL  v.  p. 
34. ),  is  always  in  fome  meafure  influenced  by  the  weight 
of  the  feeds  pbnted;  but  the  weight  of  produce  is  not 
augmented  in  the  fame  proportion  with  the  weight  of  the 
feed  planted  ; the  fmalleft  feed  yielding  the  great*.  It  re- 
turns in  proportion  to  the  feed,  but  the  final Idl  in 
proportion  to  the  extent  of  ground.  It  is  in  no  cafe  pro- 
fitable,however,  the  Doctor  thinks  to  plant  finaH  potatoes 
( b ) , or  fmall  cuttings,  unlcfs  w her e it  is  meant  to  iucreaic 


as  fad  as  polTihle  1 favourite  kind;  in  which  cafe  It  may  ba  Pstnw 
fometimes  eligible  to  plant  piece*  very  fmall,  as  in  that  — “~v— 
way  the  kind  will  be  mod  quickly  multiplied.  We  may  al- 
fo  remark  here, that  fuch  as  wifliior  a l^:>;e  increafc  fhould 
never  plant  the  worft  of  thecrop;  it  is,  we  km>w,rxtrcme- 
ly  common,  and  may  indeed  be  an  immediate  laving;  but 
it  is  unqueitionably  a lofs  upon  the  whole;  and  perhaps 
it  is  one  caufc  of  the  curl dtfeafe,  which  is  the  furc  in- 
dication of  a poor  dwindling  crop,  and  of  which  we 
(hall  fpeak  mote  at  large  immediately. 

Our  author  further  remarks,  that  there  feems  to  be 
no  reafon  to  fufpecl  that  eyes  taken  from  any  particu- 
lar part  of  the  bulb  arc  pofTefTcd  of  a degree  of  prolifi- 
cacy greater  than  thofc  taken  from  any  other  part  of 
it,  independent  of  tlic  fixe  of  the  flethy  part  that  ad- 
heres to  the  eye.  It  is  however  highly  probable  that 
a difference  in  the  crop,  either  with  refpedt  to  tbe  num- 
ber and  fixe,  or  general  weight  of  the  whole,  would 
refult  from  planliug  large  cuttings  of  equal  weight, taken 
from  the  big  end  of  large  potatoes,  or  from  the  point, 
as  many  eyes  would  be  in  die  lafl  in  conqarifon  of  die 
firft.  This  is  therefore  one  of  the  many  preparatory 
experiments  that  require  to  be  made.  It  is  pofliblc  to# 
that  even  the  apples  may  be  an  object  of  value,  and 
may  indicate  a thriving  crop  or  other  wife  ; but  of  this 
there  is  no  certainty,  as  no  fpecific  experiments  have 
yet  been  made  on  diis  fubject.  f j 

With  refped  to  the  effeds  of  cutting  the  firms  of 0n 


potatoes  while  growing,  the  Doctor  feems  to  be  doubt- ^ 

-m. . a ...  -r  . . I-,  • °*  potsioes 


i’uL  The  items  of  potatoes,  if  cut  while  growing,  and  While 
ufed  green,  arc  found  to  be  a wholefome  food  for  cattle  grow ug. 
and  horfea.  But  though  fome  farmers  maintain  that 
the  produce  in  potatoes  is  not  lcfTcned  by  having  the 
flems  cut  off  while  they  are  in  a flate  of  vigorous  ve- 
getation ; others  as  pofitively  infill  that  the  crop  is  ef- 
fcntiaily  injured  by  tliat  operation.  It  is  proper  that 
this  point  ihould  be  afeertaioed.  Probably  the  crop  is 
hurt  if  the  items  are  cut  over  before  they  have  attained 
a certain  point  of  maturity,  though  it  is  polHble  they 
may  be  afterwards  cut  without  doing  any  efientiai  in- 
jury to  it.  ,4 

We  have  already  mentioned  that  an  experiment  was  On  exina 
made  a good  while  ago  in  Sweden,  to  extrad  ardent  fpi-’n£  «H#-t 
rits  from  potatoes.  Other  experiments  have  bean  made 
in  this  country  of  a later  date,  but  with  little  effed.  fK,OMK** 
This,  however,  appears  to  have  proceeded  either  from 
ignorance  or  a want  of  proper  attention  to  the  fermen- 
tation and  after- dill  illation;  as  appears  from  Dr  Andcr- 
fon's  experiment,  which  fucceeded  extremely  weD  by 
attending  to  thefe  proccflcs.  What  he  made  he  aUcrti 
to  have  been  the  fincll  and  mod  agreeable  vinous  fpirit 
he  ever  faw,  rcfembhng  in  tafte  very  fine  brandy,  but 
more  mild,  and  having  a certain  coolnefis  on  tbc  ito- 
znach  peculiar  to  itfelf. 

Much  may  be  done  in  bringing  potatoes  to  perfec- 
tion 


(b)  In  oppofition  to  this,  it  is  the  opinion  of  even  pradical  men,  that  tbe  fmall  potatoes  are  to  be  preferred. 
**  I have  been  informed  (fays  Mr  HoUint.)  by  a native  of  America,  that  what  vre  call  the  long  red  American 
potato,  grows  in  that  rich  and  ncwly-dcared  foil  to  a very  lasge  fixe ; but  that  the  potatoes  proceeding  from 
the  routs  were  never  ufed  as  feed  ; for  there  fprung  from  the  ftaik,  very  near  the  f urlace  of  the  ground,  fmall 
potatoes  as  they  called  tliem  ; but,  he  faid,  they  were  about  the  fixe  of  tliofe  railed  in  England,  and  thofe 
were  always  planted.  I hop^thc  Society  will  forgive  my  mentioning  this,  as  it  confirms  what  I have  already 
fold,  * that  fmall  potatoes  arc  bed  for  iced."  JLotulun  Sonet j of  Arts , voL  xi.  p.  82. 
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P*t».  firm  b 7 attending  to  their  feveril  varieties.  Tor  this 

— purpofe  Tome  particular  potato  mull  be  fixed  upon  as 

- lrta£m  a ftandard ; and  when  this  is  done,  the  inquiry  mull 
pft*  the fe"  he  carried  on  by  attending,  frjl,  to  their  appearances 
«r»l  we-  below  ground,  as,  I.  the  general  form  and  fizc  of  the 
e*'*f  P4-  bulbs  ; 2.  their  colour  ; 3.  the  Tmoothneft  or  roughneft 

of  the  fitin  ; 4.  the  confidence,  that  is,  tl»e  mealinefa 
or  vifeofity  and  taftc  of  the  bulb  ; 5.  the  colour,  length, 
thickncfs,  & c.  of  tlie  umbilical  cord  ; 6.  their  tenden- 
cy  to  go  deep,  or  to  rife  near  the  furface  j to  ramble 
wide,  or  to  adhere  clofe  to  the  ftem } 7.  the  time  when 
the  bulbs  knot  and  fet ; marking,  not  by  the  kalcndar 
only,  but  alfo  compared  with  the  advance  of  the  plant 
above  ground  ; 8.  the  time  when  they  attain  perfect 
maturity  with  refpcdl  to  fixe,  and  alfo  that  period  of 
their  growth  at  which  they  lofe  the  herbaceous,  and 
attain  the  farinaceous,  tallc  j 9,  their  general  prolifi- 
cacy j 10.  how  long  they  may  be  kept,  at  what  feafon 
they  are  in  greatetl  perfection  for  eating.  See.  We 
muft.  next  attend  to  the  particulars  obfcrvablc  above- 
ground (as,  I.  the  general  height,  colour,  and  form 
of  the  ftem  ; 2.  their  tendency  to  pulh  out  many  or  few 
Hems  from  a root ; 3.  whether  they  carry  bloflbm  or 
not ; 4.  the  form,  dimenftons,  and  colour  of  the  leaves; 
5.  the  form,  colour,  and  general  habitude  of  the  blof- 
fom  where  there  is  any  ; 6.  the  time  at  which  the  blof* 
fom  appears ; 7.  the  tendency  they  have  to  produce 
few  or  many  apples;  8.  the  tendency  they  have  to  pro- 
duce thofc  cxcrefcenccs  011  the  dalles  that  refembk  po- 
tatoes below  ground,  which  may  be  caDed  air  potatoes  ; 
9.  the  comparative  hardneft  or  tendemefs  of  the  leaves, 
in  refpedt  of  frod  or  other  variations  of  weather  that  af- 
k£ l them.  And,  ta/U r,  wc  muft  attend  to  the  particulars 
that  concern  the  whole  plant ; as,  1.  the  foil  which 
fcemi  bed  to  fuit  each  kind  ; 2.  the  mode  of  culture 
that  bed  agrees  with  them  ; 3.  the  accidents  which  are 
tnoft  liable  to  afFe&  them  ; and  in  general  every  parti- 
cular that  could  indicate  any  difference  between  one 
^ kind  and  another. 

Gmiwi  Our  author  next  conddcrs  the  circumftanccs  of  raifing 
feeding  potatoes.  His  mode  of  railing  them  wasfimflar  to 
po- lhat  recommended  in  the  QtorgkaJ  EJftys  quoted  above; 
,l&0‘  but  he  differs  with  refpeA  to  the  utility  or  facccfs  of 
that  mode-  It  ha*  been  alleged,  he  fays,  that  potatoes, 
which  have  been  long  propagated  by  means  of  bulbs, 
lofe  in  time  their  generative  quality,  fo  as  to  become 
much  left  prolific  than  at  firil ; and  *1t  is  afierted  that 
tbofc  bulbs  which  have  been  lately  obtained  from  feeds 
are  much  more  prolific,  and  confequcntly  much  more 
profitable  for  being  employed  as  plants  than  others : 
but  tltis  opinion  appears  to  have  been  adopted  with- 
out fnfficient  examination  : for  there  appears  not  the 
feiallefl  indication  of  fuperior  prolificacy  in  thofc  railed 
from  feeds,  but  rather  the  reverfe.  That  potatoes 
do  not  degenerate  in  point  of  prolificacy  in  confe- 
qnenoe  of  being  long  propagated  in  the  ufual  way, 
feems  to  be  confirmed  by  the  general  experience  of  all 
Europe.  It  is  now  [about  a hundred  years  fince  the 
potato  was  pretty  generally  cultivated  in  Ireland,  and 
it  has  been  very  univerfally  cultivated  in  Britain  for 


50  years  pad;  and  all  that  have  been  reared  in  it  fince 
their  firfl  introduction  two  hundred  years  ago,  a very  — — v*-" 
few  of  late  only  excepted,  have  been  propagated  from 
bulbs  only  ; fo  that  if  they  had  declined  in  point  of 
prolificacy,  the  degeneracy  fhould  in  this  time  have 
been  very  apparent.  Nothing  of  that  kind  however 
was  ever  remarked,  nor  any  infinuation  of  that  fort 
thrown  out,  till  the  difeovery  of  rearing  potatoes 
from  feed  was  made,  when  it  was  for  the  firil  time 
heard  of.  There  are  many  perfons  now  living  who 
have  been  in  the  conikmt  practice  of  rearing  potatoes  for 
30  or  40  years  ; and  notwithftanding  the  general  ten- 
dency that  mankind  have  to  difpraife  the  prefent,  when 
compared  to  pall  times,  yet  none  of  them  have  given 
the  fmalleft  hint  of  degeneracy  in  this  refpeft.  And 
perhaps  it  will  be  found  that  this  is  merely  a groundlcft 
notion,  that  has  originated  from  the  partial  funduefs  of 
thofe  who  firft  propagated  this  plant  from  feed,  in  fa- 
vour of  their  new  difeovery.  It  has  been  further  faid, 
that  by  railing  potatoes  from  feed,  many  new  and 
valuable  kinds  may  be  obtained;  and  it  is  alfo  afierted  in 
the  G tor  peal  F.Jf tjt.  Indeed  an  opinion  of  obtaining  new 
varieties  of  plants  by  propagating  them  from  feed  uni- 
verfally prevails  among  natunJifts.  But  Dr  Andcrfon,  in 
his  firft  paper,  doubts  whether  this  be  fad,  and  whether, 
when  any  of  thefe  occur,  they  have  not  been  the  effed  of 
accidental  pofition  or  other  caufcs.  We  may  certainly 
(fays  he)  afiert  on  the  whole,  that  if  the  practice  of  rear- 
ing potatoes  from  feeds  fhall  ever  be  produdive  of  any 
advantages  to  focicty,  they  have  not  yet  been  difcoverca. 

Since  he  wrote  that  treatife  which  appears  in  the  Bath 
Papers,  vol.  iv.  (and  of  which  we  are  now  giving  a 
ftu>rt  account),  however,  he  has  had  occafion  to  alter  Ha 
opinion,  which  he  does  with  great  candour  in  vol.  r. 

The  experiment  which  induced  him  to  alter  his  opi- 
nion, and  which  appears  to  be  decifive,  was  made  with 
the  feed  of  a potato  procured  from  Ireland  of  a very 
peculiar  kind.  It*  colour  was  a dirty  dark  purple,  its 
fhape  a round  irregular  bulb,  and  its  ftem  tall  and  up- 
right. The  feed*  procured  from  this  potato  were 
fown  by  themfelves,  and  the  feedbags  when  of  a proper 
fiac  were  tranfplanted.  From  the  appearance  of  the 
ftems  he  foot!  difeovered  that  they  were  not  all  of  one 
fort,  and  on  taking  them  up  the  variety  wa*  almoft  in- 
finite ; and  fuch  as  could  not  be  accounted  for  on  the 
principles  of  a mongrel  adulteration.  The  dnrcrfitics  re- 
fpedted  colour,  fhape,  &c . fame  of  which  he  enumerates. 

See  Hath  Papers,  vul.  v.  p.  127. ; fee  alfo  p.  35.  where 
Mr  Wimpey  controverts  the  Do&orft former  opinion.  Yy 
Rcfpccting  the  caufcs  and  prevention  of  the  eurlet/On  the 
djeafe  in  potatoes  there  has  been  a great  variety  of  opi-cur,c<*  dii» 
nions,  which  wc  have  detailed  at  feme  length  under*3** 
the  article  Agriculture,  p.  267  to- 270.  • Dr  An- 
derfen  confefFes  that  he  can  fay  but  little  positive  as  to* 
the  caufc  of  this  drferder,  but  he  thinks  a good  deal 
mar  be  faid  on  the  negative  fide  of  the  queftion.  It 
was  little  known  till  lately  (c),  and  rn- the  northern 
parts  of  this  ifland  it  was  abfolutelv  unknown  but  a very 
few  years  ago ; ami  even  now  in  the  more  remote  cor- 
ners it  is  rtidl  left  frequent  than  in  the  more  lout  hem  1 

and 


(c)  In  the  eighth  Yolumc  of  the  Tranfafliona  of  the  London  Society  for  Encouragement  of  Art9,  Sec.- 
p.  43.  we  are  told  that  the  curl  firft  appeared  in  1764,  in  the  very  diftrifl  in  Lancashire  where  they  were  firft1 
(Cultivated. 
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tn<l  more  commercial  diftri&s  of  the  Sftand.  It  hat 

* been  fuppofed  that  nature,  fated  as  it  were  by  having 
long  produced  this  plant  in  a climate  not  deemed  con- 
genial to  it,  had  become  fo  far  exhaufted  as  to  occafion 
this  difeafe.  But  in  this  cafe,  the  more  northern  parts, 

* where  the  climate  is  moft  unfavourable,  ftiould  have 
been  fooneft  affected.  It  has  been  alfo  thought  that 
potatoes,  whofc  bulbs  arc  froft-bitten  before  they  are 
houfed,  occafion  this  difeafe  in  the  plants  they  pro- 
duce. But  the  faft  is,  that  they  are  lead  liable  to  the 
difeafe  in  thofc  did  riels  where  they  are  moil  expofed 
to  froll.  A potato  can  never  indeed  be  benefited  by 
froft  ; but  it  is  not  at  all  probable  that  the  being  touch- 
ed by  it  occafions  the  curL  The  taking  up  potatoes 
before  they  arrive  at  maturity  has  been  thought  to  oc- 
cafion the  difeafe ; but  in  places  where  they  mud  be 
taken  up  fo,  the  difeafe  is  fenreely  known.  It  has  alfo 
been  thought  that  potatoes  obtained  from  ferd  are  en- 
tirely free  from  it.  But  Dr  Anderfoti  gives  a proof 
of  tlie  contrary  ; for  one  half  of  the  plants  of  a large 
field  planted  from  potatoes  the  third  year  from  the  feed 
were  curled ; while  another  field  adjoining  raifed  from 
putatocsthat  never  were,  that  he  knows,  produced  from 
feed  in  this  country,  had  fcarcely  one  curled  plant  in 
tlie  whole.  The  difeafe  has  been  fuppofed  by  others 
-to  arife  from  the  foil  or  feafon.  But  that  this  is  not 
the  cafe,  appears  from  the  circumdance  of  a finglc  field 
which  Dr  Anderfon  planted  with  potat*»cs  of  the  very 
fame  fort,  but  obtained  from  different  perfons.  The  ridges 
were  intermixed,  and  the  one  was  very  much  curled,  and 
the  other  perfectly  free.  The  difeafe,  therefore,  appears 
to  arife  from  infe&ed  feedi  it  is  however  pofiible  that  it 
may  be  communicated  by  juxtapofition ; and  if  fo,  the 
difeafe  might  be  in  a great  meafure  if  not  entirely  avoid- 
ed, by  pulling  out  thofc  that  ihowed  the  lead  fyroptom 
of  it,  on  their  fird  appearing  above  ground. 

In  the  Tranfa&ions  of  the  London  Society  for  en- 
couragement of  arts,  See.  we  find  a good  deal  about  the 
curl  difeafe.  Many  of  the  writers  agree  in  opinion  with 
Dr  Anderfon  in  many  particulars;  and  particularly,  that 
though  the  difeafe  may  be  prevented,  we  do  not  yet 
.know  enough  of  its  nature  to  be  able  to  cure  it.  See 
their  vol.  via.  p.  1 8,  See.  ix.  p.  52,  &c.  and  x.  p.  75. 
In  this  laft  volume  we  are  told  that  the  principal  caufes 
of  the  curl  arc  three  : I.  From  their  being  forced  by 
cultivation  to  overgrow  their  power  for  vegetation  ; 
2.  From  their  vegetative  power  being  dried  up  in  ebb 
foil  by  the  fcorching  heat  of  the  fun  ; and,  3.  From 
their  being  expofed  too  long  after  they  are  cut  in  fets 
.before  they  are  planted. 

** ..  It  is  generally  and  very  naturally  believed  that  a dry 
an<l  f^f0n  foil  or  a dry  feafon  nccxlTarily  produces  the  dried  po- 
noft  pro-  tatoes.  But  there  is  good  rcafon  to  doubt  the  truth 
per  for  po-  of  the  opinion.  The  year  1775  was  the  dried  and 
*atac*'  warmed  feafon  that  has  been  known  in  Scotland  within 
the  memory  of  man,  yet  the  potatoes  of  that  year's 
crop  were  watery  aimed  to  a proverb : on  the  other 
land,  the  potatoes  of  crop  1777,  although  it  was  a re- 
markably rainy  feafon,  were  as  dry  and  jucally  at  lcail 
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ns  is  common,  and  much  more  fo  than  in  the  year  Potv\ 
1775.  ^ deferves  alfo  to  be  remarked,  that  the  crop  -v  — « 

of  1775  was  alinod  double  in  quantity  to  that  of  1777. 

Hcnce  a dry  feafon  would  feem  to  augment  the  produce, 
though  it  dors  not  for  certain  in  all  cafes  improve  the 
quality,  of  this  crop  ; nor  does  a dry  foil  nccelfarily 
infun:  mcafljr  potatoes  ; for  our  author  fays  lie  las  often 
feen  potatoes  of  the  fame  kind,  and  of  the  fame  year’s 
produce,  reared  in  two  different  places  ; the  one  of 
them  in  a naturally  damp  foil,  which  turned  out  to  be 
much  freer  and  more  meally  than  the  others  which 
wm  reared  on  a drier  and  fharper  foil.  He  confefTes, 
that  he  has  alfo  often  feen  it  turn  out  in  fad,  that  po- 
tatoes raifed  in  thofc  diftri&s  where  the  foil  is  hot  and 
fandy , are  ufually  more  free  and  tender  than  tliofc  raifed 
in  countries  where  the  foil  is  cold  and  damp.  Our 
author  tries  to  account  for  thefe  contradictory  pheno- 
mena by  conjecturing  the  probable  caufe  of  the  watery  - 
nefs  or  drynefs  of  a crop.  He  afksj  Whether  in  this 
refpeCt  the  crop  is  anywife  affeCted  by  the  degree  of 
ripenefs  that  the  plants  employed  for  feed  may  have  at- 
tained in  the  preceding  feafon  ? That  this  is  the  cafe 
he  thinks  highly  probable.  Potatoes  which,  on  ac- 
count of  the  richncfs  or  other  peculiarity  of  the  foil, 
continue  in  a Hate  of  vegetation  highly  luxuriant  till 
they  are  nipped  by  froft,  or  checked  in  their  growth  by 
other  inclemencies  of  the  feafon,  lave  much  iefs  chance 
of  being  dry  and  meally  than  others  of  the  lame  fort 
which  have  attained  their  full  growth  before  the  cold- 
nefs  or*  inclemency  of  the  weather  checked  them.  But 
our  author’s  queftion  does  not  relate  to  this,  but  to  the 
effeft  thefe  unripe  potatoes,  ufed  as  feed,  would  have 
on  the  fucceeding  crop  ; a circumftance  which  experi- 
ence alone  can  determine.  “ But  even  if  it  ftiould  be 
found  (continues  our  author)  that  the  maturity  of  the 
feeds  affe&cd  the  quality  of  the  potatoes,  it  would  not 
follow  invariably  that  the  feeds  produced  on  early  dry 
foils  would  be  better  titan  thofc  from  later  foils ; bccaule 
it  might  fometimes  happen  from  local  pofition,  and 
other  accidental  circumilanccs,  that  the  growth  of  the 
potatoes  in  the  dry  early  foil  might  be  checked  bv  frofts 
many  weeks  before  thole  on  the  other  foil  were  afic&cd, 
in  confcqucncc  of  which  thp  plants  in  the  cold  foil  might 
attain  to  more  perfc&  maturity  than ‘thofc  on  the  drier 
one.  I mention  this  peculiarity  merely  to  fliow  how  cau- 
tious the  farmer  ought  to  be  in  adopting  general  condu- 
fions  without  carefully  attending  to  all  the  collateral  cir- 
cumilanccs  that  may  affect  his  experiment.  I (hall  only 
farther  add  on  this  head,  that  I had  occafion  to  know 
well  a dry  warm  fpot  of  ground  on  which  the  flans  of  the 
potatoes  of  crop  1776  were  froll -bitten  at  lcail  ji*  m<ctki 
before  thofe  on  another  fpot  at  feme  miles  diilance  from 
it,  where  the  toil  was  naturally  more  cold  and  damp, 
were  in  the  fmalleft  degree  afte&ed  by  it.  It  likewife 
fo  happened,  that  the  potatoes  raifed  on  the  Bril-men- 
tioned fpot  in  the  year  1777  (their  own  froft-bitten  (d) 
feed  was  employed)  lad  fuck  a peculiar  acrid  and  bit- 
tcrilh  taftc  as  to  be  hardly  at  all  eatable,  while  thofc  in 
the  colder  place  of  Uot  crop  had  nothing  of  that  un- 
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(d)  Obferve,  the  term  frofi-bittn  is  here  applied  to  the  ftems  only,  and  not  to  the  huft»9.  The  ftems  were  (b 
much  hurt  by  the  froft  as  to  turn  black  and  decay,  but  the  bulbs  were  taken  up  before  the  /roll  had  been  iuffi- 
cicotly  inteafe  to  hurt  them. 


Die 
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?v*ta.  ufual  taftf.  Whether  this  diverfity  was  oecafjoncd  by 
the  circumftance  here  alluded  to,  I do  not  take  it  on  me 
to  fay.  In  matter*  of  fuck  nice  difquifition  as  the  pre- 
Crnt,  many  fadts  obtained  by  very  accurate  observation 
arc  neceflary  before  any  ccnclufion  can  be  relied  on.’* 

Potatoes,  when  planted  in  water,  (hoot  out  a great 
number  of  fine  white  roots  like  threads  into  the  water  ; 
but  on  none  of  them  is  there  to  be  found  the  lead  ap- 
pearance of  a bulb ; while  on  the  other  hand  the  pota- 
toes in  that  cafe  always  grow  on  the  top.  Potatoes  are 
found  to  be  extremely  ufeful  in  bringing  exliauited  land 
into  heart  again.  See  Agriculture,  n'J  35  and  186, 
p.  309,  col.  1.  The  bilhop  of  Killalue  in  Ireland  di- 
rects the  ufe  of  them  for  this  pufpofis  in  a letter  in  the 
Bath  Payers,  vol.  4.  p.  232,  and  confirms  its  utility  in 
thfs  refpe&  by  experiments  of  his  own.  In  the  10th 
vol.  of  the  Traafutiwm  of  the  London  Society  for  Encou - 
ragtnunt  of  Art 4,  &c.  p.  34,  there  is  alfo  a mod  decifivc 
proof  of  this  utility. 

We  have  been  induced,  from  the  extensive  utility  of 
this  root,  to  extend  our  observations  on  the  fubiett  to  a 
greater  length  than  wc  (honld  otherwise  have  done, 
ouch  of  our  readers  as  wifli  for  further  information, 
■will  of  couife  confult  the  books  from  which  we  have 
made  up  the  prdent  article,  as  well  as  other  books 
011  Agriculture  ; in  which  they  will  find  the  obfer- 
vations  and  experiments  which  we  liave  mentioned  at 
muchgrcater  length  than  wc  could  poflibly  give  them.  In 
the  fixth  volume  of  the  Balb  Society  Payers  there  is  an 
excellent  paper  on  the  culture  of  potatoes  and  feeding 
bogs  with  than  during  (even  years  by  John  Billingllcy 
Efq;  of  which  our  limits  do  not  permit  us  to  take  par- 
ticular notice.  There  are  alfo  a variety  of  other  papers  in 
the  icvcral  volumes  of  that  work,  as  well  as  in  the  Tranf- 
aetions  of  the  London  Society,  which  we  have  already 
fcvcral  times  mentioned;  which  will  defervt  the  particular 
attention  of  fuch  as  with  well  to  the  prior,  or  have  a deli  re 
Hill  farther  to  extend  the  utility  of  this  mod  valuable 
root.  We  have  already  mentioned  a cheap  preparation 
by  means  of  potatoes  for  the  poor,  fee  Agriculture, 
l6i-;  and  we  fliall  finifh  tlic  prefent  article  with  a re- 
ceipt to  make  a potato  hcrrico,  which  may  be  equally  ufe- 
ful to  thofc  wiiofc  circumftances  are  not  fuch  as  to  make 
them  regardlefs  of  economy.  Wc  take  it  from  thcGcntle- 
man’s  Magazine,  and  give  it  in  the  words  of  a perfon 
who  had  tried  the  experiment. 

Scrape  the  (kin  clean  off  four  pounds  of  good  raw 
potatoes,  then  wa(h  them  clean  in  fair  water : take  two 
pounds  of  beef,  one  of  mutton,  and  one  of  pork ; or 
as  you  like  bed,  four  pounds  of  any  of  thefe  meats;  cut 
them  into  pieces  of  three  or  four  ounces  each,  fcafon 
them  very  well  with  pepper  and  fait  and  a good  onion 
chopped  very  fmaU : nave  ready  a drong  wide-mouthed 
(tone-jar,  fuch  as  hares  arc  ufuaily  jugged  in  ; (lice  thin 
a layer  of  the  potatoes  into  the  jar,  then  a layer  of  the 
fcafoned  incat  over  them,  and  fo  alternately  layers  of 
potatoes  and  meat ; let  your  uppermod  layer  be  potatoes, 
fo  that  your  jar  be  about  three  quarters  full,  but  put 
no  water  into  your  jar;  then  clofc  or  dop  the  mouth  of 
it  with  a large  well-fitted  piece  of  cork,  covering  the 
fame  w ith  a Urong  piece  of  canvas,  and  tycing  it  down 
with  pack-thread,  fo  as  only  a little  of  the  fteani  may 
vfcape  in  the  dewing  ; for  a little  Ihould  coudantly  evn- 
orate  from  the  fide  of  the  cork  to  favc  die  jar  from 
urding.  Then  place  your  jar  upright  iu  a kettle  of 
Vol-  XV.  P»ft  11. 


cold  water  on  the  fire,  fo  as  the  mouth  of  the  jar  may  Potato 
l>e  always  two  inches  above  the  water  in  the  kettle  when  U 
boiling.  The  hcrrico  in  the  jar  will  begin  to  boil  fomc  pll'c^llt,<; 
minutes  fooner  than  the  water  in  the  kettle,  and  that  for  v 
obvious  reafons.  In  about  an  hour  after  the  water  in  the 
kettle  begins  to  bod,  your  hcrrico  will  be  fully  dewed. 

Then  take  out  and  open  the  jar,  pour  ovft  the  hcrrico 
into  a deep  dflh,  and  ferve  it  up. 

This  excellent,  whokfome,  and  economical  difh  fup. 
plics  an  agreeable  dinner  twice  a week  to  a family  con- 
fiding of  three  grown  people,  and  three  children  under 
fourteen  years  of  age,  where  neither  health  nor  good  do- 
machs  arc  wanting,  thanks  to  God  : and,  in  point  of 
economy  we  mud  obferve,  that  here  is  the  whole  article 
of  butter  fared,  as  alfo  the  whole  article  of  bread,  or 
nearly  fo;  nor  docs  there  require  fo  large  or  fo  continued 
a fire,  nor  fo  much  time  or  trouble  as  is  neceffary  for  the 
drefftng  of  many  other  diflies  that  by  no  means  deferve 
the  preference  to  this  excellent  herrieo. 

We  have  alfo  (by  way  of  change)  made  it  with  pow- 
dered beef,  fometimes  with  powdered  pork,  fometimes 
with  half  frdh  beef  or  mutton  and  half  pickled  pork, 
and  found  it  good  in  all  thefe  ways,  particularly  with 
three  pounds  of  frelh  beef  and  one  of  pickled  pork.  We 
have  left  off  fending  pies  and  dews  to  the  bakers.  We 
fometimes  (in  a larger  kettle)  boil  a fmall  piece  of  pow- 
dered beef  along -fide  of  the  jar,  by  continuing  the  boil- 
ing an  hour  and  an  half  longer,  and  this  ferves  us  to  eat 
cold  the ’next  day,  with  hot  garden-duff  or  a pudding. 

Potato- Bread.  See  Ureal  of  Potatoes. 

Stani/h  Potato.  See  Convolvulus,  n*  y. 

POTENT,  or  Potinci,  in  heraldry,  a term  fora 
kind  of  crofs,  whofe  ends  all  terminate  like  the  head  of 
a crutch.  It  is  othcrw ife  called  the  Jerusalem  croft,  and 
is  represented  Plate  CCXXiX,  fig.  12,  12. 

POTENTIA  (power),  that  whereby  a tiling  is 
capable  either  of  afb'ng  or  being  ailed  upon. 

POTENTIAL,  in  the  fchools,  is  ufed  to  denote 
and  diftinguifh  a kind  of  qualities,  which  arc  fuppofed 
to  cxift  in  the  body  in  potentia  only ; by  which  they  are 
capable  in  fomc  mcafure  of  affecting  and  imprefling  on 
us  the  ideas  of  fuch  qualities,  though  not  adually  inhe- 
rent in  thcmfclves;  in  which  fenfe  we  fay,  potential  heat, 
potential  cold,  dec. 

Potential  Cautery,  in  medicine,  denotes  the  con- 
fuming,  or  reducing  to  an  efehar,  any  part  of  the  hu- 
man body  by  a caufltc  alkaline  or  metallic  fait,  dec.  in- 
dead  of  a red-hot  iron,  which  lall  is  called  the  o8uol 

cautery. 

Potentia-l,  in  grammar,  an  epithet  applied  to  one 
of  the  moods  of  verbs.  The  potential  is  the  fame  fn 
form  with  the  fubjunclive,  and  is,  according  to  Kuddi- 
man,  implied  in  that  mood,  for  which  reafon  that  gram- 
marian rejects  it ; but  others  will  have  it  to  differ  from 
the  fubjunclive  in  this,  that  it  always  implies  in  it  either 
poflum,  vo/ot  or  dtbeo . It  is  fometimes  called  the  fermiffive 
mead,  becaufe  it  often  implies  a pennifftun  or  cuticeflion 
to  do  a thing.  Sec  Grammar. 

POTENTILLA,  SILVER-WEED,  «ri U tanfey , or 
cmtjuefoii : A genus  of  the  pentagynla  order,  belonging 
to  the  icofamlria  dlafs  of  plants;  and  in  the  natural  me- 
thod ranking  under  the  35th  order,  Senticof*.  The  ca- 
lyx is  dcccmfid ; there  are  five  petals  ; the  feeds  round* 
ilh,  naked,  and  affixed  to  a fmall  dry  receptacle.  The 
fpeciis  are,  1.  The  fruticofa,  or  flmibby  potent  ilia,  com- 
3 K mo  illy 


Potcntilli,  manly  called  Jh  rub-citujut foil.  This  r*Ars  with  a fhort  annual.  2.  The  hybrid  urn,  hybrid  agrimony -leaved  Po'erfun* 

ltCr  Um  dividing  into  a branchy  full  head,  three  or  Montpelier  bumet,  riles  with  upright,  taper,  elofely  W 

* four  feet  high}  elofely  garni  (hi  d with  pinnated  Leaves  of  gathered  ftatks  two  feet  high;  pinnated  odoriferous  Po*‘  1:'  f 
five  oblong,  narrow;  acute-pointed,  folioles,  pale  green  leaves  of  three  or  four  pair  of  fawed  lobes,  terminated 
above,  and  whitifh  underneath  ; and  the  branches  termi-  by  an  odd  one  ; and  the  (talks  terminated  by  long  foot- 

nated  by  clutters  of  large,  fpreading,  yellow  flowers,  italics  dividing  into  (mailer,  each  fupportiag  a fmaU 

This  is  a beautiful  deciduous  flowering  (hrub,  worthy  a roundifh  fpike  of  flowers.  This  fpecies  often  proves 
place  in  ever)'  curious  collc&ion.  It  grows  wild  in  biennial ; but  by  cutting  down  fume  of  the  (talks  before 
Vorkftiire  and  other  northern  parts  of  England,  &c.  but  they  flower,  it  will  caiUe  it  to  multiply  at  bottom,  and 
has  been  long  cultivated  in  gardens  as  an  ornamental  become  abiding.  3.  Potcrium  fpinolum,  (hrubby  fpi- 
ihrub.  2.  The  reptans,  or  creeping  common  five-leaved  nous  bumet  of  Crete,  hath  a (1; tubby  (lens  and  branch- 
potent  ilia,  or  five-leaved  grafs,  hath  a thick  fibry  root,  cs,  riling  a yard  high,  armed  with  fpines | fmall  pin- 
flender,  trailing,  repent  (lalks,  digitated,  fivc-lotad,  pe-  nated  evergreen  leaves,  of  fix  or  feven  pair  of  lobes,  ter- 
tiolated  leaver,  and  yellow  flowers  fingly.  3-  The  ru-  minated  by  an  odd  one,  and  the  branches  terminated  bp 
peftris,  or  mountain  upright  cinquefoil,  hath  upright  fmall  heads  of  gVeenilh  flowers. 

(talks,  eight  or  nine  inches  high;  pinnated  five  find  three-  All  thefe  fpccics  flower  in  June  and  July,  /uc- 
lobed  alternate  leaves,  having  oval  crenated  lobes,  and  ceeded  by  ripe  feeds  in  Autumn.  They  are  all  rut- 
the  (talks  terminate  d by  fmall  white  flowers.  4.  The  turally  perennial ; but  the  two  herbaceous  ones  are 
redta,  nr  credi  fevcn-lotad  yellow  cinquefoil,  hath  creel  abiding  in  root  only  ; the  other  in  root,  (lem,  and 
(lalks,  feven-lotad  leaves ; having  three  lobes  fpcar-  branches : the  two  former  are  hardy,  and  the  third  ro 
(haped  and  ferrated,  green  and  hairy  on  both  fidcs,  and  quires  flicker  jn  winter.  The  firft  fort  merits  culture 
the  (lalks  terminated  by  corymbofc  clufter*  of  yellow  ill  every  kitchcu-garden  for  winter  and  fpring  faktdt. 
flowers.  5.  The  fmgaroides,  or  ftrawbcrry-ltkc  trailing  Some  plants,  both  of  the  firft  aod  fccond  forts,  may  be 
potent  ilia,  hath  a fomewhat  tuberous  root,  furnifhed  introduced  in  the  herbaceous  collection  in  the  pleafurc- 
with  many  long  fibres,  long  trailing  (hoots,  rooting  at  garden  for  variety.  The  third  fort  tnuft  be  kept  al- 
the  joints;  pinnated,  moftly  threc-lobcd  leaves,  having  ways  in  pots  to  have  (heltcr  in  winter.  They  arc  all 
ova!  lotas,  with  the  extreme  lobe  the  larged,  and  duller*  cnfily  propagated,  the  firft  fort  by  feed  and  by  parting 
of  fmall  white  flowers.  This  fpccics  bears  a great  re-  the  roots.  The  fecoml  fort  may  alfo  be  inercaied  by 
femblanrc  to  the  fmall  fterile  ftrawtarry  plants.  6.  1 he  feeds  and  flips  off  the  root,  as  for  the  former  foit.  And 
argrntca,  filvery  upright  potent  ilia,  huh  upright  (lalks,  the  propagation  of  the  third  is  by  flips  or  cuttings  of 
branching  a foot  high  ; and  five-lotad  leaves,  having  the  branches  in  fpring  and  dimmer,  planted  in  pots,  and 
the  lotas  wedgr-fhuped,  cut  on  the  edges,  hoary  and  placed  under  glades,  giving  (hade  ami  water;  or  might 
white  underneath,  and  the  branches  terminated  by  fmall  be  forwarded  more  by  plunging  them  in  a hot-tad. 
yellow  flowers.  . Burnet  is  of  a heating,  drying  nature,  cordial  and 

All  thefe  plants  flower  In  June  and  July;  the  flowers  alcxipharmac  ; in  dimmer,  the  leaves  arc  ufed  for  cool 
arc  compofcd  each  of  five  roundilh  petals,  and  about  tankards,  to  give  the  wine  an  agreeable  flavour.  The 
« 20  (lamina.  They  are  all  very  hardy,  and  may  be  cm-  powder  of  the  relit  of  the  firft  fpccics  is  commended 

ployed  in  the  different  compartments  of  the  pleafure  againft  fpitting  of  blood,  bleeding  at  the  nofc,  dy  fen- 
ground.  Their  propagation  is  very  cafy.  The  (hrubby  terics,  and  d if  cafes  attended  with  violent  fecrctiotu.  In 
potentiila  may  be  propagated  abundantly  by  fuckers,  winter  and  fpring,  the  young  lender  leaves  arc  ufed  iu 
layers,  and  cuttings;  all  of  which  will  readily  grow,  falads.  For  its  ufes  as  food  for  cattle,  ice  Aojucul- 
and  make  plants  in  one  yea*,  which  after  having  two  or  turf,  n°  184. 

* three  years  growth  in  the  nurfery  will  be  fit  tor  any  of  POTHOS,  in  botany  ; a genus  of  the  polyandria 
the  fhrubbery  compartments.  All  the  herbaceous  kinds  order,  belonging  to  the  gynaudria  clafsof  plants.  1 he 
may  be  propagated  by  parting  the  roots  in  autumn  or  fpatlia  or  (heath  i&a  Ample  fpadix  covered  ; there  is  no 


fpring,  or  by  feed  in  any  of  thofc  feafons. 


calyx,  hut  four  petals,  and  as  raauy  ilamina  ; the  tar- 


POTERIUM,  garden  buxnet:  A genus  of  the  rics  difpermous. 
polyandria  order,  belonging  to  the  moiurcia  rials  of  POTION,  a kquid  medicine,  confilt ing  of  as  muck 
plants ; and  in  the  natural  method  ranking  under  the  as  can  be  drunk  at  one  draught. 

54th  order,  Milctliunes . The  male  calyx  is  tetraphvl-  POTIPHAR,  or  Putiphar,  an  officer  of  the 
* fous}  the  corolla  quadripartite;  and  thcic  arc  from  30  court  of  Pharaoh  king  of  Egypt,  and  general  of  his 
to  40  ilamina.  1 he  female  calyx  is  tctraphyllous  ; the  troops,  according  to  our  tranilation,  Lx  Clcrc,  and  tiie 
corolla  qu:ulri partite  ; tlicre  are  two  ptiltls  ; the  tarry  verhoo  of  the  vulgatc;  but  according  to  the  Hcbicw  and 
is  formed  of  the  indurated  tube  of  the  corolla.  The  Septuagint,  the  chief  of  his  butchers  or  cooks.  *1  ht 
fpccks  arc,  r.  The  fanguiforbai  or  common  garden  bur-  Hebrew  text,  the  Septuagint,  and  vulgate,  call  him  Eu- 


nct,  hath  fibry'  perennial  roots,  crowned  by  a large  tuft 


But  it  is  probable  it  in  this  place  means  only 


of  pinnated  leaves,  or  fix  or  feven  pair  of  fawed  lotas,  an  officer  of  the  king’s  court,  for  he  was  certainly 
terminated  by  air  odd  one  ; upright  angular  (talks,  di-  married  and  had  children.  We  have  no  other  accounts 
viding,  and  branching  a foot  and  a half  high,  termi-  of  him  but  what  appear  in  feripture ; and  that  account 
nated  by  oblong  fpikes  of  puiplifli  red  floweis.  This  is  too  generally  known  to  require  to  ta  enlarged  on  in 
fpecies  grows  wild  in  England,  in  chalky  foils ; but  has  tlii*  place.  See  Genctis  xxxviii.  xxxix.  &c. 
been  long  cultivated  as  a choice  falad-hcrb  for  whiter  POTOSl,  a city  of  Peru  in  South  America,  fitua- 
and  fpring  ufe,  it  taing  of  a warm  nature  ; the  young  ted  at  the  bottom  of  a mountain  of  that  name,  in  which 
leaves  arc  the  ufeful  parts.  It  is  perennial  in  root,  and  is  the  richcil  lilvcr  mine  ever  difeovered.  To  give  aq 
retain*  its  radical  leaves  all  the  year,  but  the  ftalks  are  idea  of  its  rithnefis,  we  ihull  mention  its  produce  at  dif- 
ferent 
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Trttfsiu,  fcttnt  time*.  Exclufivc  of  what  wax  net  regiftcred, 
fay*  Abbe  Raynal,  and  was  fimuggled  away,  the  fifth 
’ * part  belonging  to  the  government,  from  1545  to  1564, 

• «5 J»s75  * amounted  to  36,450,000  livre*  * per  annum.  But  this 
abundance  of  metals  foon  dccreafed.  From  1 564  to 
1585,  the  annual  fifth  part  amounted  to  no  more  than 
4 15,187,489  livre*  four  fok$.  From  1585101624, 

•*  l it  amounted  to  12,149,994  livre*  12  fola  f.  from 
1624  to  1655,  to  6,074,997  livre#  fix  fob  j.  From 
1,^41  this  laft  period,  the  produce  of  tliefe  mines  hath  fo  evi- 
i- «.  9<J.  dcntly  decreafed,  that  in  1763  the  fifth  part,  belong- 
ing to  the  king,  did  not  exceed  1,364,682  livre*  12 
1 * hab  ||.  Situated  in  W.  Long.  67.  S.  Lat.  22.  See 
'■l the  article  Peru,  p.  220,  col.  2. 

POTSDAM,  or  Postdam,  a town  oe  Germany,  in 
the  circle  of  Upper  Saxony,  with  a palace,  belonging 
to  the  king  of  Pruflia.  It  is  feated  in  an  illand  ten 
miles  in  circumference,  furmed  by  tire  river*  Sprae  and 
Havel.  The  palace  is  very  curious,  and  finely  built 
upon  a delightful  fpot  12  miles  wed  of  Berlin.  E. 
Long.  13.4a.  N.  Lat.  52.  34.  Reilbcck  in  hi*  travel* 
informs  us,  that  the  heufes  in  Potl&UX)  arc  ftill  finer 
than  thofe  of  Berlin  ; hut  like  them  they  are  inhabited 
only  by  perfons  of  the  lower  and  middling  ranks. 

POTT  ( Percival ) , was  born  in  London  in  1713.  He 
received  the  firll  rudiments  of  his  education  at  a private 
fchool  at  Davnc  in  Kent ; and  became  an  apprentice 
to  Mr  Nourfe,  one  of  the  furgeon#  of  St  Bartholo- 
mew's hofpital ; of  which  hofpital,  in  1744-5,  he  wa8 
elecfexl  an  aflillant  furgeon,  and  in  1749  appointed  one 
of  the  principal  furgvons.  In  1746,  he  married  the 
daughter  of  Robert  Cruttenden,  Efq.  Hi*  firll  pub- 
lication i«  faid  to  have  been  planned  in  1756,  during 
his  confinement  in  confeqttcncc  of  a compound  fracture 
of  the  leg  : from  that  time,  his  pen  was  fcldom  long 
unemployed.  His  practice  and  his  reputation  were 
now  rapidly  increafm^  in  1764,  he  was  elected  a fel- 
low of  the  Royal  Society  ; and  afterward  was  compli- 
mented with  honorary  diploma*  from  the  Royal  Col- 
lege* of  Surgeons  at  Edinburgh  and  in  Ireland.  In 
1 787,  he  refigned  the  office  at  furgeon  to  St  Bartho- 
lomew’s hofpital,  “ after  having  ferved  it  (as  he  ufed 
to  fay),  man  and  boy,  naif  a century  and  on  the  2 2d 
of  December  1788,  after  an  Llincfs  of  eight  days,  he 
expired. 

44  The  labours  of  the  gTeatcft  part  of  hi*  life  (fays 
Mr  Earle,  who  publiihcd  hi*  Chirurgical  works),  were 
. without  relaxation  ; an  incrcafing  family  required  his 
utmoft  exertion  : of  late  years  he  had  a villa  at  Ncai- 
clen  ; and  in  the  autumu  ufually  palled  a month  at 
Bath,  or  at  the  fca-iidc.  Thus,  though  he  gathered, 
as  he  expreffed  it,  fume  of  the.  fruit  of  the  garden 
which  lie  had  planted  as  he  went  along,  and  always 
lived  in  a gcncrou*  and  hofpitable  manner,  at  the  fame 
time  bellowing  on  four  fons  and  four  daughters  a libe- 
ral and  necdurDy  expenfive  education,  and  applying 
large  fums  to  their  cilahlilhment  during  hFu  lifetime, 
he  left  an  ample  provifion  for  them  at  his  dcceafc.  A- 
mong  his  papers  was  found*,  what  he  had  often  men- 
tioned, a (mail  box,  containing  a few  pieces  of  money, 
being  the  whole  which  he  ever  received  from  the  wrick 
of  hi*  father’s  fortune.  With  this  was  depoliled  an 
exact  account  of  every  individual  fee  which  a long 
life  nf  buiinefs  had  produced  - abundant  evidence  of 
will  fpent  time,  and  the  iudutirioug  application  of  abi- 


lities, to  which  the  ret  angujla  Jomi,  at  the  commence- 
ment, probably  acted  more  powerfully  a*  an  incentive 
than  as  an  obftacle.” 

POTTER  (Cbriftopher),  a learned  Englifli  divine, 
vfps  horn  in  1591,  and  bred  at  Oxford,  tn  1633,  he 
publifiied  his  “ Anfwcr  to  a late  Popifii  Plot,”  intitled 
Charity  mijlahm,  which  he  w rote  by  fpecial  order  of 
King  Charles  I.  whole  chaplain  he  war.  In  1634,  he 
was  piomoted  to  the  deanery  of  Worccilcr;  and,  in 
164c,  was  conflitutcd  vice-chancellor  of  the  univerfity 
of  Oxford,  in  the  execution  of  which  office  he  met  with 
fotne  trouble  from  the  members  of  the  long  parliament. 
Upon  breaking  out  of  the  civil  wars,  he  fent  all  his 
date  to  the  king,  declaring,  “ that  he  would  rather, 
ike  Diogenes,  drink  in  the  hollow  of  hi*  hand,  than 
that  his  majefty  fliould  want  and  he  ufterward* 
fuficred  much  for  the  royal  caufe.  In  confideraliun  of 
this  he  was  nominated  to  the  deanery  of  Durham  in 
1646,  hut  was  prevented  from  being  iufialled  by  his 
death,  which  happened  about  two  months  after.  He 
was  a pt  t Ion  learned  and  religious,  exemplary  in  hi* 
convention,  courteous  in  his  carriage,  of  a fwcet  and 
obliging  natuac,  and  of  a comely  prcicncc.  He  wa*  re- 
markable iu  his  charity  to  the  poor. 

Potter  (Dr  John),  archbilhop  of  Canterbury,  wa* 
the  fori  of  a linen-draper  at  Wakefield  in  Yorkshire, 
where  he  was  born  about  the  year  1674.  He  ft  tidied 
at  Univerfity  college,  Oxford;  and  at  1 9 publifiied 
V ariantet  ledionet  nit  a ad  Plutarch  lib  rum  iL  aud'tend't 

pvitis  ; & ad  BaftlYi  mayn't  crctionem  adjuvenes,  quomoda 
cum  fruP.u  Ugcrc poffinl  Cracot  urn  I'd r os , 8vo,  1 693.  In 
1697,  came  out  his  edition  of  Lytophron%  in  folio  ; 
which  is  reckoned  the  heft  of  that  oblcure  writer:  loon 
after,  he  publifiied  his  jintiquhiet  of  Greece^  2 vols  8vo. 
Thcfe  works  ellablifhcd  his  literary  reputation,  and  en- 
gaged him  in  a corrcfpondence  with  Grsrvius  and  other 
learned  foreigners.  In  1 706,  he  was  made  chaplain 
to  the  queen  ; in  1715,  bifhop.of  Oxford  ; and  in  1737, 
he  fuccecded  archbsfhop  Wake  in  the  fee  of  Canter- 
bury ; which  high  Aation  he  fupported  with  much  dig- 
nity until  his  death  in  1 747.  He  was  a leirned  and 
exemplary  churchman  ; but  not  of  an  amiable  difpo- 
fition,  being  but  too  llrongly  tinftured  with  the  pride 
of  office  ; nor  is  it  to  his  credit  that  he  dillnherited  his 
cldc  ft  fon  for  marrying  below  his  rank  in  life.  His 
“ Theological  works,  containing  fermons,  charge*,  dif- 
courfes  on  church-government,  and  divinity  lectures,” 
were  printed  at  Oxford,  in  3 vols,  Bvo,  1 753. 

PO'PTERY,  the  manufacture  of  earthen-ware,  or 
the  art  of  making  earthen  veffels.  Sec  Durr-Ware, 
StoNt-IVare,  and  Porcelain,  &c. 

The  wheel  and  lathe  arc  the  chief  and  almoft  the 
only  inftruments  in  pottery : the  firft  for  large  works, 
and  the  lail  for  final!.  The  potter’s  wheel  coniiits  prin- 
cipally in  the  nut,  which  is  a beam  or  axis,  whole  foot 
or  pivot  plays  perpendicularly  on  a frec-ftonc  lole  or 
bottom.  From  the  four  corners  of  this  beam,  which 
does  not  exceed  two  feet  in  height,  arife  four  iron 
bars,  called  the  fpt.lt  of  the  iv'cd  ; which  forming  dia- 
gonal line#  with  the  beam,  defeend*  and  are  fattened 
at  bottom  to  the  edges  of  a ftrong  wooden  circle,  four 
feel  iu  diameter,  perfectly  like  the  felloes  of  a coach- 
W'hctl,  except  that  it  has  neither  axis  nor  radii,  and 
is  only  joined  to  the  beam,  which  ferves  it  as  an  axi# 
by  the  iron-bar*.  The  top  of  the  uut  is  flat,  of  a cir- 
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F<**eev  cufar  figure,  and  a foot  in  diameter':  and  o:j  tlu’J  is  laid 
P nf  the  clay  which  is  to  be  turned  and  faihioned.  The 
«.  wheel  thus  difpofed  is  cncompatted  with  four  fides  of 

four  different  pieces  of  wood  fattened  on  a wooden 
frame  ; the  liiiitl- piece,  which  is  that  dn  which  the 
workman  fits,  is  made  a little  inclining  towajds  the 
wheel ; on  the  fore-piece  are  placed  the  prepared  earth ; 
on  the  fidc-pieccs  he  refts  his  feet,  and  thefe  arc  made 
inclining  to  give  him  more  or  left  room.  Haring  pre- 
pared the  earth,  the  potter  lays  a round  piece  of  it  on 
the  circular  head  of  the  nut,  and  fitting  down  turns 
the  wheel  with  his  feet  till  it  has  got  the  proper  velo- 
city ; then,  wetting  his  hands  with  water,  he  preffcS 
Ilia  ftft  or  his  fingers-ends  into  the  middle  of  the  lump, 
and  thus  forms  the  cavity  of  the  vcffcl,  continuing  to 
widen  it  from  the  middle $ and  thus  turning  the  infide 
into  form  with  one  hand,  while  he  proportions  the  out- 
fidc  with  the  other,  the  wheel  conftantly  turning  all  the 
while,  and  he  wetting  his  hands  from  time  tu  time- 
When  the  vefiel  is  too  thick,  he  ufes  a flat  piece  of 
iron,  fumewhat  foarp  on  the  edge,  to  pare  off  what  is 
redundant ; and  when  it  is  finifoed,  it  is  taken  off 
from  the  circular  head  by  a wire  palled  under  the  rcftel. 

The  potter’s  lathe  is  alio  a kind  of  wheel,  but  more 
Ample  and  flight  than  the  former  r its  three  chief  mem- 
bers are  an  iron  beam  or  axis  three  feet  and  a half 
high,  and  two  feet  and  a half  diameter,  placed  horizon4 
tally  at  the  top  of  the  beam,  and  fenring  to  form  the 
veftel  upon  : and  another  larger  wooden  wheel,  all  of  a 
piece,  three  inches  thick,  and  two  or  three  feet  broad, 
fattened  to  the  fame  beam  at  the  bottom,  and  paralkd 
to  the  horizon.  The  beam  or  axis  turns  by  a pivot  at 
the  bottom  in  an  iron  Hand.  - The  workman  gives  the 
motion  to  the  lathe  with  his  feet,  by  pulhitig  the  great 
wheel  alternately  with  each  foot,  ftill  giving  it  a great- 
er or  letter  degree  of  motion  as  his  work  requires.  They 
work  with  the  lathe  with  the  fame  inilruments,  and 
alter  the  fame  manner,  as  with  the  wheel.  The  mould- 
ings are  formed  by  holding  a piece  of  wood  or  iron 
rut  in  the  form  of  the  moulding  to  the  vettel,  while 
the  wheel  is  tuming  round  ; but  the  feet  and  handles 
arc  made  by  thcmfdves  and  fot  on  with  the  hand  ; and 
if  there  be  any  fculpture  in  the  work,  it  is  ufuatty  done 
in  wooden  moulds,  and  ftuck  on  piece  by  piece  on  the 
•utfide  of  the  vettel.  jTdr  the  glazing  of  the  work,  fee 
Glazing. 

POTTLE)  an  Englifh  menfure  containing  two 
quarts. 

POVERTY  fignific*  indigence  or  want  of  riches, 
and  has  been  the  lot  of  a Urge  poition  of  men  in  every 
age.  Whether,  on  the  whole,  it  has  been  produ&ive 
of  good  or  bad  confequences,  has  been  dilp-Jted.  In  a 
moral  view,  perhaps  it  has  been,  on  the  whole,  ufeful, 
as  advert! ty  is  in  general  more  conducive  to  virtue  than 
profperity,  which  too  often  leads  to  luxury  and  vice. — 
. Sometimes,  however,  poverty  has  had  a baneful  dfett 
upon  the  inind,  and  has  prompted  men  to  commit  very 
inhuman  action* ; but  this  in  civilized  communities  very 
feldom  occurs.  In  a political  view,  poverty  is  thought 
by  fomc  to  be  hurtful : Raynal  thinks  it  is  a check 
to  population,  (fee  his  Hiftory,  vol.  vl.  p.  471.)  ; and 
Dr  Smith  fo  fur  agrees  with  him  ; for  though  he  aflerts, 
and  indeed  proves,  that  poverty  is  no  check  to  the  pro- 
duction of  children,  he  allows  it  to  be  very  unfavour 
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able  to  failing  theft,  Sec  \r  itb’/  Wta'th  *f  Xutlonr,  Fetfwlafl 
vol.  i.  p.  119,  See.  See  aifo  Pooa. 

POULADUFF,  two  remarkable  great  holes  in  the  "U>*TV‘. 
ground,  about  a rftilt  welt  of  Rofs,  in  ihc  county  of 
Cork,  and  pfovincr  of  Munftef,  in  Ireland,  80  yards 
deep,  in  which  the  fra  flows  by  fuburraneous  pattages. 

They  are  called  Eaft  and  Weft  Potdidaffj  one  is  on 
the  laud*  of  Downcen,  and  the  other  on  Tralong. 

POULTICE,  a fort  of  medicine,  culled  aifo  a calt- 
p/tfm . See  Catazlasma.  * 

POULTRY,  all  kind  of  domeftic  birds  brought  up 
in  ranis,  as  cocks,  hens,  exports,  ducks,  turkeys,  St  c. 

Almoft,  if  not  all  the  domdlic  birds  of  the  poultry 
kind  that  we  maintain  in  our  yards  art*  of  foreign  ex- 
traftion:  but  there  are  others  to  be  ranked  in  this  clafs 
that  are  as  yet  in  a ftate  of  nature,  and  perhaps  only 
wait  till  they  become  fofficicntly  fcarcc  to  be  taken 
under  the  care  of  man  to  multiply  their  propagation. 

It  will  appear  remarkable  enough,  if  wc  confider  how 
much  the  tame  poultry  which  we  have  imported  from 
diftant  climates  has  incrcafed,  and  how  much  thole 
wild  biids  of  the  poultry  kind  that  have  never  yet  bcCir 
takcti  into  keeping  have  been  diminifoed  and  deftroy- 
id.  They  are  all  thinned  ; and  many  of  the  fpceies^ 
ffpccndly  in  the  more  cultivated  and  populous  parts  of 
the  kingdom,  are  utterly  unfecn. 

Under  birds  of  the  poultty  kind  may  be  ranked  all 
thofe  that  have  white  fldh,  and,  comparatively  to  their 
heads  and  limbs,  have  bulky  bodies.  They  are  fumHh- 
ed  with  Ihort  lining  bill*  for  picking  up  grain,  which 
IS  their  chief  and  often  their  only  fnllenancc.  Their 
wings  art-  Ihort  and  concave  ; for  which  rfcafon  they  are 
not  able  to  fly  far.  They  lay  a great  many  eggs ; and 
as  they  lend  their  young  abroad,  the  very  day  they  are 
hatched,  in  quell  of  food,  which  they  are  Ihown  by 
the  mother,  and  which  they  pi^k  up  for  themfclvcs, 
they  gem-rally  make  their  hefts  on  the  ground.  The 
toes  of  all  thefe  arc  united  by  a membrane  os  far  as  the 
firll  articulation,  aRd  are  then  divided. 

Under  this  clafs  we  may  therefore  render  the  com- 
mon cock,  the  peacock,  the  turkey,  the  pintada  or  Gui- 
nea hen,  the  pheafant,  the  buftiud,  the  grous,  the  part- 
ridge, and  the  quaiL  They  all  bear  a ftrong  flmilitude 
to  each  other,  being  equally  granivorous,  flefhy,  and 
delicate  to  the  palate.  They  arc  among  birds  what 
bcafls  of  p aft uft  arc  among  quadrupeds,  peaceable  te^ 
nants  of  the  field,  and  founding  the  thicker  parts  of 
the  foreft,  that  abound  with  numerous  animals  who 
carry  on  unccafing  hoftiliLiea  again  ft  them. 

As  nature  has  formed  the  rapacious  clafs  for  war,  fo 
foe  feems  equally  to  have  fitted  thefe  for  peace,  reft, 
and  focicty.  Their  wings  are. but  foort,  fo  that  they 
are  ill  formed  for  wandering  from  one  region  te  ano- 
ther : their  bills  are  aifo  foort,  and  incapable  of  ah- 
noying  their  oppofers  : their  legs  are  ftrong  indeed  ; 
but  their  toes  are  made  for  fciatching  up  their  food, 
and  not  for  holding  or  tearing  it.  Thefe  arc  fuf- 
ficient  indications  of  their  harmlefs  nature  ; while  theft 
bodies,  which  are  fat  and  fldhy,  render  them  unwieldy 
travellers,  and  incapable  of  ftraying  far  from  each  other. 

Accordingly,  we  find  them  chiefly  in  focicty  : they 
live  together : and  though  they  may  have  their  dif- 
putes,  like  all  other  animals,  upon  fome  occafions ; 
yet,  whcc  kept  in  the  fame  dill  rid,  or  fed  In  the 
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fr:ire  fame  yard,  they  learn  the  art*  of  fubordination  ; and, 
I*  in  ptoportion  as  each  knows  his  ftrengtlf,  he  fcldora 
r tries  a fecund  time  tb«  combat  where  he  has  once  been 
wortted. 

In  thin  manner,  all  of  this  kind  feem  to  lead  an  in 
dole  ft  t voluptuous  life.  As  tlicy  arc  furniihed  internal* 
lj  with  a very  tirong  ttomach,  commonly  called  a */*- 
*.W,  fo  their  voracioufncfs  fcarcc  knows  any  bounds. 
If  kept  in  clofc  captivity,  and  feparated  from  all  their 
former  companions,  they  have  ftill  the  pkafone  of  eat- 
ing left  ; and  tlicy  foon  grow  fat  and  unwieldy  in  their 
prifon.  To  fay  this  more  limply,  many  of  the  w ilder 
fpccict  of  birds,  when  cooped  or  caged,  pine  away,  grow 
gloomy,  and  forne  refufe  all  fuilcnancc  whatever ; none 
except  thofc  of  the  poultry  kind  grow  fat,  who  feem  to 
lofe  all  remembrance  uf their  former  liberty,  fatisfied  with 
indolence  and  plenty. 

POU NCI'.,  gum  fund aradi  pounded  and  fiftcd  very 
fine,  to  rub  on  paper,  in  order  to  prefcTve  it  from 
fluking,  and  to  make  it  more  fit  to  write  upon. 

Pounce,  is  alio  a little  lirap  of  charcoal  dud,  in* 
elofcd  in  a piece  of  muflin  or  foinc  other  open  Huff,  to 
be  palled  over  holes  pricked  in  a work,  in  order  to 
mark  the  lines  or  dciigns  thereof  on  paper,  fdk,  fee. 
placed  underneath  ; which  arc  to  be  afterwards  finithed 
with  a pen  and  ink,  a needle,  or  the  like.  This  kind 
of  pounce  is  much  ufed  by  embroiderers,  to  transfer 
their  patterns  upon  duffs  ; by  lacc-makers,  and  fume- 
times  alfo  by  engravers.  * 

Pounces,  in  falconry,  the  talons  or  claws  of  abirJ 
«f  prey. 

POUND,  « ftandard-weight ; for  the  proportion  and 
(ubdivifion&uf  which,  fee  the  article  Wtio«T. 

Pound  ntfo  denotes  a money  of  account ; fo  called, 
fcccaufe  the  ancient  pound  of  diver  weighed  a pound 
ben-. 

Pound,  among  lawyers,  denotes  a place  of  Arengtli, 
in  which  to  keep  cattle  that  arc  diftrained,  or  put  in 
for  trcfpafs,  until  they  are  replevied  or  redeemed. 

POUNDAGE,  a fubtidy  of  izd.  in  the  pound, 
granted  to  the  crown  on  all  goods  and  merchandizes 
Exported  or  imported  ; and  if  by  aliens;,  one  penny 
nose. 

POURPRESTURE,  in  law,  is  a wrongful  inclo- 
furr,  or  incroachment  upon  another  perfon’s  property. 

POURSUIVANT,  or  Pursuivant,,  in  heraldry, 
the  lowed  order  of  officers  at  antis, — They'  air  pioper* 
h attendants  on  the  heralds  when  they  marfhal  pub- 
lic ceremonies-  Of  thefc  in  England  there  were  for- 
merly many  ; but  at  prefent  there  are  only  four,  viz. 
hli.T -mantle,  rouge-crofs,  rouge-dragon,  and  port-cul- 
hce.  Ia  Scotland  tlicrc  is  only  one  king  at  arms,  who 
w tty  ltd  Lyon  ; and  has  under  him  no  lefs  than  fix  he- 
ralds, as  many  purfuivants,  and  a great  many  meffengers 
at  amis.  See  Lyon. 

FOURVEYANCE,  or  Purveyance,  in  law,  the 
providing  corn,  fuel,  victuals,  &c.  for  the  king’s  houfe- 
hold ; aiid  hence  t!ie  officer  who  did  fo  was  termed 
purveyor.  As  fcvcral  offences  were  committed  by  thefc 
nfficera,  it  was  ena&ed  hy  dat.  12.  Car.  II.  that  no 
perfon,  under  colour  of  pourveyance,  fhall  take  any 
timber,  cattle,  com,  &c-  from  any  fubjed  without  his 
free  confent,  or  without  a juft  appraifemcot  and  paying 
for  the  time. 

POUSSIN  (Nicholas),  an  eminent  French  painter. 


bom  in  i>9f,  at  Ande!,  a little  city  in  Normandy,  Puffin, 
where  his  father  was  of  noble  extraction,  but  bom  to  a P**'*>>er‘ 
fmall  edate.  He  was  inflruCted  for  a few  months  by  * 
one  Ferdinand  Elle,  a portrait-painter,  and  afterwards 
fpent  a month  withr  L’AUcmaot ; but  finding  thefc  ar- 
tifti  not  likely  to  improve  him  fuitably  to  his  ddircs, 
he  firtt  ft udied  the  paintings  of  the  bed  matters,  and 
then  battened  to  ttnifli  a few  pieces  he  was  engaged  in, 
and  travelled  to  Italy.  Here  he  devoted  alinott  his 
whole  attention  to  the  ftudy  of  antique  ftatues  and  ba* 
reliefs  ; w hich  was  probably  the  caufc  of  his  want  of 
knowledge  in,  and  tallc  for,  the  art  of  colouring.  Be- 
ing invited  back  to  Paris  by  Louis  XIII.  who  afiign- 
cd  him  a pcnfiou  with  lodgings  in  the  Thuillcrics,  he 
painted  for  prince  Juftiniani  an  hiftorical  piclure  re- 
prefen ting  Herod’s  cruelty ; an  admirable  compoiition,. 
in  which  he  gave  fuch  cxpixfliou  to  every. character,  as 
could  not  fail  to  ftrike  the  beholder  with  terror  and 
pity : he  then  laboured  for  fcvcral  years  on  the  cele- 
brated pictures  of  the  feven  facrameuts  of  the  Romllh 
church.  But  none  of  Pouffin't  defigns  have  been  more 
generally  admired  than  that  of  the  death  of  Gemuu 
nicus  ; which  would  have. gained  him  immortal  honour 
if  he  had  never  painted  another  picture.  He  began  the 
labours  of  Hercules  in  the  gallon'  of  the  Louvre  ; but 
the  faction  of  Vouct’s  fchool  railing  at  him  and  his 
performance!*,  put  him  fount  of  humour ’with  his  own  . 

country,  that  he  relumed  to  Rome,  where  he  died  in 
1665.  He  never  went  beyond  cafe)- piece*,  for  which 
he  had  a perpetual  demand  ; and  his  mi  thud  was  to  fix 
the  price  lie  exported  on  llie  back  of  the  canvas,  which 
was  readily  paid. 

Poussin  (Gafpar).  This  painter,  wbofe  real  name 
was  DttgbeJ,  was  bom  at  Paris  in  1 6co ; and  was  in- 
duced to  travel  to  Rome,  not  only  from  a love  to  the 
art  of  painting,  but  alio  to  vifit  his  litter,  who  was  mar- 
ried to  Nicholas  Pun  (Tin.  Smdrart  fays  that  Gafpar 
was  employed  at  firft  only  to  prepare  the  pallet,  pen- 
cils, and  colours,  for  Nicholas;  but  by  tlie  precepts  and 
example  of  that  excellent  matter,  gradually  rufe  to  the 
higheft  reputation,  and  is  undoubtedly  one  of  the  bell 
laudfeape-pai nters  that  ever  appeared.  It  is  generally 
thought  Ural  no  painter  ever  ttudied  nature  to  better 
puxpofc,  or  rcprrfurtcd  the  tffe&s  of  land-dorms  more 
happily,  than  Gafpar  ; all  his  trees  fhovr  a natural  de- 
gree of  agitation,  every  leaf  being  in  motion ; hi* 
lccnca  are  all  beautifully  chofcn,  as  are  the  fites  of  his 
buildings.  He  defigned  human  figures  but  very  indif- 
ferently ; for  which  rcafon  he  frequently  prevailed  on 
Nicholas  to  paint  them  for  him  } and  Uicy  were  always 
introduced  with  the  utmoft  propriety.  While  he  con- 
tinued at  Rome  he  dropped  his  own  name,  and  afTumed 
that  of  his  brother-in-law  and  benefador,  by  which  only 
he  is  at  prefent  known.  He  died  in  1662. 

POWDER,  iu  pharmacy,  a dry  medicine  well  bro- 
ken, either  in  a.  mortar  by  grinding  or  by  forne  chemi- 
cal operation. 

Gun-LotmsK.  See  Gunpowder.  See  alfo  Obfer- 
vations  on  Gunpowder  in  the  Iriih  TranfaClioos  1 7b#, 
p.  97.  dafs  Same,  by  Mr  Napier. 

PorrDSt-Cbefif,  certain  fmall  boxes  charged  will} 
powder  and  a quantity  of  old  nails  or  fplfoters  of  iron, 
and  fattened  occafionally  on  the  deck  and  Tides  of  a 
fhip,  in  order  to  be  difciiarged  on  an  enemy  who  at- 
tempts to  frizc  her  by  boarding.  Thefc  cafe,  arc  ufu- 
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fowdcr  vlly  from  12  to  1 8 inches  ui  length,  and  about  right 
VoUer  °r  tCf1  *n  l,resu*th,  having  their  outer  or  upper  part  ter- 
__  °"cr  ' minating  in  an  edge.  They  are  nailed  to  fevcral  place* 
of  the  quarter-deck  and  bulk-head  of  the  wrflili,  ha- 
ving a train  of  powder,  which  communicates  with  the 
inner  apartments  of  the  Ihip,  fo  as  to  be  fired  at  glea- 
furc  to  annoy  the  enemy.  They  are  particularly  ufed 
in  nierchant-fhips  which  arc  furnifhed  with  clofc-quar- 
ters  to  oppofc  the ‘boarders. 

Potrnm-Mo$axi»e%  a bomb-proof  arched  building,  to 
contain  powder  in  fortified  places. 

Po»  i>sk  for  the  Hair.  The  beft  fort  is  (larch  well 
pounded  and  fitted,  and  generally  prepared  with  foine 
perfume. 

Jt tmet't  Po*r[iFK.  Sec  7’^vici'j  Powder.  In  the 
Phflofophica!  'l'i  an  factions  for  1 79  f » p.  ji".  there  is 
a paper  by  Dr  Pcarfon,  containing  experiments  and  oh- 
fervations  on  James's  powder.  Dr  Pcarfon  fays,  it  was 
originally  a patent  medicine ; but  it  is  well  known  that 
it  cannot  be  prepartd  by  following  the  directions  of  the 
fpecification  in  the  court  of  chancery.  His  obfervationa 
and  experiments,  therefore,  hi  thinks  may  explain  the 
nature  and  manner  of  preparing  this  medicine,  and  per- 
haps may  extend  the  hi  (lory  of  antimony.  The  refult 
-of  the  whole,  in  Dr  Pcarfon’s  own  words,  is  ac  follows : , 
l.  James’s  powder  confifts  of  phofphoric  acid,  lime, 
nud  antimoniiil  calx  ; with  a minute  quantity  of  calx  of 
-iron,  which  is  confidercd  to  be  an  accidental  fubflantv. 
?.  Either  thefe-  three  efiential  ingredients  ate  united 
with  each  other,  forming  a triple  compound,  or  phofpho-. 
rated  lime  is  combined  with  the  antimonial  calx,  compo- 
ling  a double  compound  in  the  proportion  of  about  57 
parts  of  calx  and  43  parts  of  phofphoratcd  lime.  3.  This 
nntlmonial  calx  is  different  from  any  other  known  calx 
of  antimony  in  frvcral  of  its  chemical  qualities.  About 
three-fourths  of  it  are  foluble  in  marine  acid,  and  afford 
Algaroth  powder  ; and  the  remainder  is  not  foluble  in 
this  menflruum,  and  is  apparently  vitrified.  It  alfo  aj»- 
pears,  that  by  calcining  together  bonc-aflics,  that  is, 
phofphoratcd  lime  and  antimony  in  a certain  propor- 
tion, and  afterwards  ex  poling  the  mixture  to  a white 
heat,  a compound  was  formed,  confilltng  of  antimonial 
calx  and  phofphoratcd  lime  in  the  fame  proportion,  and 
pofTcfliug  the  fame  kind  of  chemical  properties  as  James's 
powder. 

POWDI KE,  in  the  fens  of  Norfolk  and  Ely.  By  flat. 
22  Hen.  VIII.  c.  1 1.  perverfcly  to  cut  down  and  drilruy 
the  powdike  in  the  fens  of  Norfolk  and  Ely  is -felony. 
See  Bf  uifienc'  1 Commentaries,  vol.  iv.  p.  243. 

POWER,  has  been  defined  the  faculty  of  doing  or  fuf- 
fering  any  thing.  Power,  therefore,  is  two-fold,  viz.  con- 
fidcrcd  as  able  to  make,  or  able  to  receive,  any  change; 
the  former  whereof  may  be  called  n/fiw,  and  the  latter 
fajjivr , power  : but  this  dhliiiftion  is  improper.  See  Mu. 
TAPHYSICS,  n°  I 16. 

Power,  in  mechanics,  denotes  any  force,  whether 
of  a man,  a horfc,  a fpring,  the  wind,  water,  & c.  which, 
being  applied  to  a machine,  tends  to  produce  motion. 

Po  .via,  in  law,  figuiftes  in  general  a particular  au- 
thority granted  by  any  perfon  to  another  to  reprefent 
hirn,  or  to  act  in  his  Head.  * 

POWERS,  in  arithmetic  and  algebra,  are  nothing 
bin  the  products  ariiing  from  the  continual  multiplica- 
tion* of  a number  or  quantity  into  itfelf.  Sec  Ate R» 
bra  and  Arithmetic. 


PO^,  Frencb-Pox%  or  Lues  Venerea.  See  Mftw- 
ciftE,  n°  350. 

$m<iU-Pot.  See  Inoculation,  and  Medicine, 
n°  222 — 226. 

POYNING’s  law,  Rn  aft  of  parliament  made  in 
Iceland  under  Henry  VII.  whereby  all  the  ftatutes  of 
force  in  England  were  made  of  force  in  Ireland  ; which 
before  that  time  tlwry  were  not.  — Nor  are  any  now  ia 
force  there  made  in  England  Alice  that  time. 

The  law  took  its  name  from  Sir  Edward  Poyning, 
lord-lieutenant  of  that  kingdom  at  the  time  of  its  ma- 
king. See  Ireland,  n®  46. 

POZZOLANA.  See  Puzzola  na. 

PRACTICE,  in  arithmetic.  See  there,  o'*  16. 
&c. 

Gtta-PtAcncx,  in  military  education.  In  the  fpring, 
as  fonn  as  the  weather  permits  the  cxcrcifc  of  the  great 
guns  begins  with  an  intention  to  (bow  the  gentlemen 
cadets  at  the  royal  military  academy  at  Woolwich,  and 
private  men,  the  manner  of  laying,  loading,  {minting, 
and  firing  the  gun*.  Sometimes  inilrumcnts  are  ufed 
to  find  tire  centre  line,  or  two  points  one  at  the  breech, 
the  other  at  the  muzide,  which  arc  marked  with  chalk, 
and  whereby  the  piece  is  direfted  to  the  target : then 
a quadrant  is  put  into  the  inouth  to  give  the  gun  the 
required  elevation,  which  at  tirft  is  gueffed  at,  accord- 
ing to  the  diflaucc  the  target  is  from  the  piece.  When 
the  piece  lias  been  fired,  it  is  fponged  to  clear  it  from 
any  dull  or  fparks  of  fire  that  might  remain  in  the 
bore,  and  loaded : then  the  centre  line  is  found  as  be- 
fore ; and  if  the  flint  went  too  high  or  ttK>  low,  to  the 
right  or  to  the  left,  the  elevation  and  traD  are  altered 
accordingly.  This  practice  continues  morning  and 
evening  for  about  fix  weeks  more  or  lef*  according  as 
there  are  a greater  01  lef*  number  of  recruits.  In  the 
mean  time  others  are  fliown  the  motions  of  quick-firing 
with  field-pieces. 

A/ortar-P*ActiCK,  generally  thus.  A line  of  l yoo 
or  joco  yards  is  r.icaforcd  in  an  open  fpot  of  ground 
from  the  place  where  the  mortar*  (land,  and  a flag  fix- 
ed at  about  300  or  500  yards : this  being  done,  the 
ground  where  the  mortars  are  to  be  placed  is  prepared 
and  levelled  w ith  find,  f » that  they  may  lie  at  au  ele- 
vation of  45  degrees;  then  they  are  loaded  with  a 
final  1 quantity  of  powder  at  firil,  which  is  iucrcafcd 
afterwards  Ijy  an  ounce  every  time,  till  they  are  load- 
ed with  a full  charge  ; the  times  of  the  flights  of  the 
(hell*  arc  obferved,  to  determine  the  length  of  the  fuzes. 
The  intention  of  this  prafticc  is,  when  a mortar  bat- 
ter)' is  railed  in  a fiegc,  to  know  what  quantity  of 
powder  is  required  to  throw  the  (hells  into  the  work* 
at  a given  did  .nice,  and  to  cut  the  fuzes  of  a jufl 
length,  that  the  (hell  may  burft  as  foou  as  it  touches  the 
ground* 

PRAiMUNIRE,  in  law,  is  taken  either  for  a writ 
fo  called,  or  for  the  offence  whereon  the  writ  is  grant- 
ed ; the  one  may  be  underflood  by  the  other. — The 
church  of  Rome,  under  pretence  of  her  fuprcmacy 
and  the  dignity  of  St  Peter's  cliair,  took  on  her  to  bc- 
ftow  moll  cf  the  ccdefiafiical  living#  of  any  worth  in 
England,  by  mandates,  before  they  were  void  ; pre- 
tending therein  great  care  to  fee  the  cburch  provided 
of  a fuccefior  before  it  needed.  Whence  thefe  man- 
dates or  bulls  were*  called  gratis  expert  mvx,  or  proru 
/tones  i whereof  fee  a learned  difeourfe  in  Duarenus  Je 
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bntjSdh,  lib  3.  cap.  |.  Vhcfc  provifioni  were  fo  In  the  wri t for  the  execution  of  all  thefe  ftatutes,  Praam* 
u'£'  common,  that  at  laft  Edward  I.  not  digeftin^  fo  in-  the  word*  premunire  faciat  being  ufed  to  command  a ,‘,re* 

‘~v  tokrr.hlc  an  encroachment,  in  the  35th  year  of  his  reign  citation  of  the  party,  have  denominated  in  common 

. ,1  made  a ilatutc  again  ft  papal  proviftons,  which,  accord-  fpecch,  not  only  the  writ,  but  the  offence  itfelfof  main- 

iog  to  Sir  Edward  Coke,  is  the  fonndarion  of  all  the  taining  the  papal  power,  by  the  name  of  prtmvnire. 

fuhfcquent  ftatutes  of  prrmunire : which,  is  ranked  an  And,  accordingly,  the  next  ilatutc  we  lhall  mention, 

an  offence  immediately  againlt  the  king,  becaufc  every  which  is  generally  referred  toby  .ill  fubfequeut  ftatutes, 

encouragement  of  the  papal  power  is  a diminution  of  is  ulually  c.illed  the  Jlatute  of  pretmunire.  It  is  the  fta- 

the  authority  of  the  crown.  tute  16  Richard  II.  c.  c.  which  enacts,  that  whoever 


In  the  weak  reign  of  Edward  II.  the  pope  again 
endeavoured  to  encroach,  but  the  parliament  manfully 
wit  hi  too  d him  ; and  it  was  one  of  the  articles  charged 
againft  that  unhappy  prince,  that  he  had  given  allow, 
ance  to  the  bulls  of  the  fee  of  Rome.  But  Edw.  i 1 1, 
was  of  a temper  extremely  different ; and,  to  remedy 
thefe  inconveniences,  firft  hy  gentle  means,  he  and  hi* 
nobility  wrote  an  expofl ulation  to  the  pope : but  re- 
ceiving a menacing  and  contemptuous  anfwcr,  withal 
acquainting  him,  that  the  emperor  (who  a few  years 
before  at  the  diet  of  Nuremberg,  A.  I).  1323,  hnd 
eflablifhed  a law  againlt  provisions),  and  alfo  the  king 
of  France,  had  lately  fubmlttcd  to  the  holy  fee  ; the 
king  replied,  that  if  both  the  emperor  and  the  French 
king  fhould  take  the  pope’s  part,  he  was  ready  to  give 
battle  to  them  both,  in  defence  of  the  liberties  of  the 
crown.  Hereupon  more  fharp  and  penal  law*  were 
deviled  again  ft  provifors,  which  enafl  feverally,  that 
the  court  of  Rome  fhall  prefent  or  collate  to  no  bilhop- 
rc  or  living  in  England  ; and  that  whoever  difturbs 
any  patron  in  the  prcfcotation  to  a living  by  virtue  of 
a papal  providon,  fuch  provifor  (hall  pay  tine  and  ran- 
fom  to  the  king  at  his  will,  and  be  imprifoned  till  he 
renounces  fuch  provilton  ; and  the  fame  punilhmcnt  is 
inflicted  00  fuch  as  cite  the  king,  or  any  of  his  fub- 
jefts,  to  anfwcr  in  the  court  of  Rome.  And  when  the 
holy  fee  refented  thefe  proceedings,  and  pope  Urban  V. 
attempted  to  revive  the  vaffalagc  and  annualrent  to 
which  king  John  had  fnbjected  his  kingdom,  it  was 
tuiauimouffy  agreed  by  all  the  eftates  of  the  realm  in 
parliament  affembled,  40  Edw.  III.  that  king  John’s 
donation  was  null  and  void,  being  without  the  concur- 
rence of  parliament,  and  contrary'  to  his  coronation- 
oath  ; and  all  the  temporary  nobility  and  commons  en- 
gaged, that  if  the  pope  Oiould  endeavour  by  proccfs  or 
otherwife  to  maintain  thefe  ufurpatioos,  they  would 
teiift  and  withftand  him  with  all  their  power. 

In  the  reign  of  Richard  II.  it  was  found  ncceffary 
to  (harpen  and  (Irengthcn  thefe  laws,  and  therefore  it 
was  enacted  by  ftatutes  3 Ric.  II.  c.  3.  and  7 Ric.  II. 
e.  12.  firft,  that  no  alien  (hall  be  capable  of  letting  his 
benefice  to  farm  } in  order  to  compel  fuch  as  had  crept 
in,  at  had  to  refide  on  their  preferments:  and  after- 
wards, that  no  alien  fhould  l>e  capable  to  be  prefemed 
to  any  ecclefiallical  preferment,  under  the  penalty  of 
the  ftatutes  of  provifors.  Bv  the  Ilatutc  1 2 Rich.  II. 
e.  ty.  all  liegemen  of  the  king  accepting  of  a living  by 
any  foreign  provifion,  are  put  out  of  the  king’s  pro- 
tection, and  the  benefice  made  void.  To  which  the 
Ilatutc  13  Rich.  II.  ft.  2.  c.  2.  adds  hanifhment  and 
forfeiture  of  lands  and  goods : and  by  c.  3.  of  the  fame 
Aatute,  any  prrfon  bringing  over  any  citation  or  cx^ 
communication  from  beyond  fca,  on  account  of  the  ex- 
ecution of  the  foregoing  ftatutes  of  provifors,  (hall  be 
imprifoned  } forfeit  his  goods  and  lands,  and  moreover 
pain  of  life  and.  member.  7 


procure  at  Rome,  or  elfewhcre,  any  tran(latit>ns,  pre- 
cedes, excommunication*,  bulls,  infti  unients,  or  other 
things  which  touch  the  king,  againft  him,  his  crown, 
and  realm,  and  all  perfons  aiding  and  aflilliug  therein, 
fhall  be  put  out  of  the  king’s  protection,  their  lands 
and  goods  forfeited  to  the  king’s  life,  and  they  lhall  be 
attached  by  their  bodies  to  anfwcr  to  the  king  and  his 
council ; or  proccfs  of  pr*  monire  f ictas  (hall  be  made 
out  again d them  as  in  other  cafes  of  provifors. 

By  the  ilatutc  2 Henry  IV.  c.  3.  all  perfons  who  ac- 
cept any  provifion  from  the  pope,  to  be  exempt  from 
canonical  obedience  to  their  proper  ordinary,  arc  alfo 
fubjeeted  to  the  penalties  of  prxmuairc.  And  this  i* 
the  lall  of  our  ancient  ftatutes  touching  this  offence;, 
the  ufurped  civil  power  of  the  bifhop  of  Rome  being 
pretty  well  broken  down  by  thefe  ftatutes.  as  his  ufurp- 
ed religious  power  was  in  abotu  a century  afterwards  ; 
the  fpirit  oi  the  nation  being  fo  much  railed  againlt 
foreigners,  that  about  this  time,  in  the  reign  of  Hen.  V.- 
the  alien  priories,  or  abbeys  for  foreign  monks,  were 
fupprefled,  and  their  lands  given  the  crown.  And 
no  farther  attempts  were  afterwards  made  in  fupport 
of  thefe  foreign  jurifdi&ions. 

This,  then,  is  the  original  meaning  of  the  offence 
which  we  call  praemunire  ; via.  introducing  a foreign 
power  into  this  land,  and  creating  imperium  in  imprrio9 
by  paying  that  obedience  to  papal  proccfs  which  coti- 
ftitutionally  belonged  to  the  king  alone,  long  before 
the  Reformation  in  the  reign  of  Henry  VI IT.  at  which 
time  the  penalties  of  praemunire  were  indeed  extended 
to  more  papal  abuics  than  before  ; a*  the  kingdom  then 
entirely  renounced  the  authority  of  the  fee  of  Rome, 
though  not  ai  all  the  corrupted  doctrines  of  the  Roman 
church.  And  therefore,  by  the  fevcral  ftatutes  of  24 
Hen.  VIII.  c.  12.  and  25  Hen.  VIII.  c.  ly.  fit  21.  to. 
appeal  to  Rome  from  any  of  the  king’s  courts,  which- 
( though  illegal  before)  hud  at  times  been  connived  at 
to  lue  to  Rome  for  any  licence  or  dilpcnfatioo,  or  to 
obey  any  proccfs  from  thence,  ate  made  liable  to  the 
pains  of  prxmunire.  And,  in  order  to  reftorc  to  the 
king  in  effect  the  nomination  of  vacant  bifhoprics,  and 
yet  keep  up  the  eilabhlhcd  forms,  it  is  enatied  by  (la-  , 
Lute  25  Hot.  VIII.  c.  20.  that  if  the  dean  and  chapter 
reful c to  elett  the  perion  named  by  the  king,  or  any 
archbiftiop  or  bifhop  to  confirm  or  confccratc  him,  they 
fhall  (all  withm  the  penalties  of  the  ftatutes  of  prsmu- 
nirc.  Alio  by  ilatule  5 Eli/.,  c.  1.  to  refuie  the  oath 
of  fupre matey  will  incur  the  pains  of  pntmuiiirc;  and  to 
defend  the, pope’s  jurifdiclion  in  this  realm,  isaprseinu- 
nirc  for  the  lirft  offence,  ami  high  treaton  for  the  fe-  . 
co. id.  So,  too,  by  ilatutc  13  Eli/,  c.  2.  to  import  any 
nut  Dei,  erode*,  beads,  or  other  fupcrftitiou*  things 
pretended  to  be  hallowed  by  the  bidiop  of  Rome,  and 
tender  the  fame  to  be  uled ; or  to  receive  the  fa  ne 
with  fuch  intent,  and  not  dilcover  the  offender  ; or  if  a 
jufticc  of  the  peace,  knowing  thereof,  fhall  not  within 

>4 


Digitized  by  Google 


P R JR  [ 443  ] P R I 


JVwmu.  ^4  days  declare  it  to  a privy-counfellor,  they  all  to- 
11  re  cor  a praemunire.  But  importing  or  felling  mafs-books, 
or  other  PopUh  books,  is  by  Hat.  3 Jac.  I.  c.  J.  $ 2J. 
only  liable  to  a penalty  of  40  s.  Laflly,  to  contribute 
to  the  maintenance  of  a Jcfuit'l  college,  or  any  Popiih 
Seminary  whatever  beyond  fea,  or  any  perfon  in  the 
fame,  or  to  contribute  to  the  maintenance  of  any  jefuit 
or  Pomflt  pried  in  England,  is  by  ftatute  a 7 Eli*.  c.  2. 
made  liable  to  the  penalties  of  praemunire. 

Thus  far  the  penalties  of  pncmunire  feem  to  have 
kept  within  the  proper  bounds  of  their  original  inftitu- 
tion,  the  depreffing  the  power  of  the  pope : but  they 
being  pains  of  no  confidcrable  confequcncc,  it  has  been 
thought  fit  to  apply  the  fame  to  other  heinous  offences; 
fome  of  which  bear  more,  and  fome  let's,  relation  to  this 
original  offence,  and  fome  no  relation  at  all* 

Thus,  1.  By  the  datutc  I 5c  2 Ph.  and  Mar.  c.  8.  to 
moled  the  pofic flora  of  abbey-lands  granted  by  parlia- 
ment to  Henry  VIII.  and  Edward  VI.  is  a praemunire. 
2.  So  likewife  is  the  offence  of  ailing  as  a broker  ot 
agent  in  any  ufurious  contract  where  above  16  percent. 
intered  is  taken, 'by  datutc  13  Eli/,  c.  10.  3.  To  ob- 

tain any  day  of  proceedings,  other  than  by  arred  of 
judgment  or  writ  of  error,  in  any  fuit  for  a monopoly, 
is  likewife  aprxmunire,  by  flat.  21  Jac.  I.  c.  3.  4.  To 
obtain  an  exclufive  patent  for  the  folc  making  or  impor- 
tation of  gunpowder  or  arms,  or  to  hinder  others  from 
importing  them,  is  alfo  a prrmunire  by  two  Oatutcs  ; 
the  one  16  Car.  I.  c.  21.  the  other  1 Jac.  II.  c.  8. 
5.  On  the  abolition,  by  dat.  12.  Car.  II.  c.  24.  of  pur- 
veyance, and  the  prerogative  of  pre-emption,  or  taking 
any  victual,  brails,  or  goods  for  the  king's  ufc,  at  a 
Hated  price,  without  cronfent  of  the  proprietor,  the  ex- 
ertion of  any  fuch  power  for  the  future  was  declared  to 
. incur  the  penalties  of  praemunire.  6.  To  adert,  mali- 
cioufly  and  adrifcdlv,  by  fpcaking  or  writing,  that  both 
or  cither  houfe  of  parliament  have  a legiflative  authority 
without  the  king,  is  declared  a praemunire  by  datutc  X 3 
Car.  II.  c.  I.  7.  By  the  habeas  carpus  t»&  alfo,  31 
Car.  II.  c.  2.  it  is  a prxnmnire,  and  incapable  of  the 
king’*  pardon,  bcfidcs  other  heavy  penalties,  to  fend  any 
fubjeft  of  this  realm  a prifoner  into  parts  beyond  the 
feas.  8.  By  theffatute  1 W.  & M.  d.  1.  c.  8.  perfons 
of  18  years  of  age  refilling  to  take  the  new  oaths  of  al- 
legiance as  well  as  fuprcmacy,  upon  tender  by  the  pro- 
per magidrntc,  are  fubjetft  to  the  penalties  of  a prxmu- 
nire  ; and  by  datutes  7 5c  8 W.  III.  c.  24.  ferjeants, 
councilors,  proflora,  attorneys,  and  all  officers  of  courts, 
prattifing  without  having  taken  the  oaths  of  allegiance 
and  fupremacy,  and  fubferibed  the  declaration  againd 
popery,  arc  guilty  of  a pnemunire  whether  the  oaths  he 
tendered  or  not.  9.  By  the  datutc  ri  Ann.  c.  7.  to  af- 
Jert  malieioufiy  and  dire&ly,  by  preaching,  teaching,  or 
fldvifed  fpcaking,  that  the  then  pretended  prince  of 
Wales,  or  any  perfon  other  than  according  to  the  afls 
of  fettlcmcnt  and  union,  hath  any  right  to  the  throne 
of  thefe  kingdoms,  or  that  the  king  and  parliament  can- 
not make  laws  to  limit  the  defeent  of  the  crown  5 fuch 
preaching,  teaching,  or  advifed  fpcaking,  is  a praemu- 
nire : as  writing,  printing*  or  publifhing  the  fame  dotv 
trines  amounted,  we  may  remember,  to  high  treafon. 
ic.  By  datutc  6 Ann.  c.  23.  if  the  afferr.bly  of  peers  of 
Scotland,  convened  to  cleft  their  16  rcprcfcntativcs  in 
the  BritiOi  parliament,  (hall  prefume  to  treat  of any  other 
.matter  favc  only  the  eledtieu,  they  incur  the  penalties 


of  a pratmunirc.  1 1.  The  dat.  6 Geo.  I.  c.  18.  (cnaA-  Pnes* 
ed  in  the  year  after  the  infamous  South  Sea  project  *** 
had  beggared  half  the  nation)  makes  all  un warrant-  'z~' 
able  undertakings  by  unlawful  lubferiptions,  then  com- 
monly known  by  the  punc  of  bubbles , fubjedt  to  the 
penalties  of  a. pncmunire.  12.  The  dat.  12  Geo.  III. 
c.  1 1.  fubjefts  to  the  penalties  of  the  datutc  of  prsemu- 
nirc  all  fuch  as  knowingly  and  wilfully  folcmuize,  affid, 
or  are  prefent  at,  any  forbidden  marriage  of  fuch  of  the 
defendants  of  the  Ixjdy  of  king  Geo.  II.  as  arc  by  that 
ad  prohibited  to  contrad  matrimony  without  ilie  con-' 
font  of  the  crown.  * 

Having  thus  inquired  into  the  nature  and  fcvcral  fpc. 
cies  of  prxmunire,  its  punifhmcnt  may  be  gathered  from 
the  foregoing  ttatutes,  which  are  thus  (hortly  fummed 
up  by  Sir  Edward  Coke:  “ That,  from  the  convidion, 
the  defendant  (hall  be  out  of  the  king's  protection,  and 
his  lands  and  tenements,  goods  and  chattels,  forfeited  to 
the  kiug ; and  that  his  body  lhall  remain  in  prifon  at 
the  king’s  plcafure,  or  (as  other  authorities  have  it) 
during  life ; both  which  amount  to  the  fame  thing,  as 
the  king  by  his  prerogative  may  any  time  remit  the 
whole,  or  any  part  of  the  punifiiment,  except  in  the  cafe 
of  tranfgrcffing  the  ffatute  of  habeas  corpus.  Thefe  for- 
feitures here  inflicted  do  not  (by  the  way)  bring  this 
offence  within  our  former  definition  of  Felony  ; being 
inflicted  by  paiticular  ftatutes,  and  not  by  the  common 
law.’*  But  fo  odious,  Sir  Edward  Coke  adds,  was  this 
offence  of  prxmunire,  that  a man  that  was  attainted  of 
the  fame,  might  have  been  (lain  by  any  other  man  with- 
out danger  of  law  ; bee  a ufe  it  was  provided  by  law, 
tliat  any  man  might  do  to  him  as  to  the  king's  enemy; 
and  any  man  may  lawfully  kill  an  enemy.  However; 
the  politico  itfclf,  that  it  is  at  any  time  lawful  to  kill 
an  enemy,  is  by  no  means  tenable  : it  is  only  lawful,  by 
the  law  of  nature  and  nations,  to  kill  him  in  the  heat 
of  battle,  or  for  neceffary  (elf-defence.  And  to  obviate 
fuch  favage  and  miftaken  notions,  the  datutc  5 Eliz. 
c.  1.  provides,  tliat  it  (ball  not  be  lawful  to  kail  any 
perfon  attainted  in  a pncmunire,  any  law,  datutc,  opi- 
nion, or  expofition  of  law  to  the  contrary  not  with  Hand- 
ing. But  llill  fuch  delinquent,  though  protected  as  a 
part  of  the  pulilic  from  public  wrongs,  can  bring  no 
a&ion  for  any  private  injury,  how  atrocious  foever;  be- 
ing fo  far  out  of  the  prutc&ion  of  the  law,  tlut  it  will 
not  guard  his  civil  rights,  nor  remed)  any  grievance 
which  he  as  an  individual  may  fuffer.  And  no  man, 
knowing  him  to  be  guilty,  can  with  fafety  give  him 
comfort,  aid,  or  relief. 

PRjENESTE  (anc.  geog.),  a town  of  Latium,  to 
the  fouth-ead  of  Rome,  towards  the  territory-  of  the 
iEqui ; a place  of  great  llrcngth.  Famous  for  the  tem- 
ple and  oracle  of  Fortune,  called  Sortcs  Prenejiin*  ( Stra- 
bo); which  Tiberius  wanted  to  dedroy,  but  was  deter- 
red by  the  awful  majcily  of  the  place.  From  a colony 
it  was  raifed  to  a rmmicipium  by  Tiberius  ( Infcriptior.s, 
Floras,  A.  Gcllius),  on  the  confide  ration  of  lus  rcco* 
very  from  a dangerous  iliac  is  near  this  place.  Thither 
the  Roman  emperors  utually  retired,  on  account  of  the 
agreeable  nefs  of  the  litu&tion  (Suetonius).  It  was  a 
very  ancient  city,  with  a territory  of  large  extent  (JLi- 
vy).  The  temple  of  Fortune  was  bulk  iu  the  mod 
fumptuous  manner  by  Sylla,  and  the  pavement  was  Mo- 
faic  work  (Pliny).  Concerning  the  Sortes,  there  is  a 
remarkable  paffage  in  Cicero ; who  lays,  that  it  was  all 
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TVifiHI&m*  jaw*  contrivance,  in  order  to  deceive,  either  for  the 
i1  purpofes  of  gain  or  firperftition.  The  town  that  has 
fucccedcd  it  Hands  low  in  a valley,  and  is  called  Palcf- 
trma , in  the  Campania  of  Rosnc.  £.  Long.  1 3.  30. 
K.  Lat.  42.  o. 

PRESIDIUM  (Notitia),  a town  of  the  Cornavii  in 
Britain.  Now  thought  to  be  Warwick  (Camden). — 
Another  of  Corfica  (Antoninc),  30  miles  to  the  fouth 
of  Aleria. — A third  Prafidanm  iurnamed  Juiium,  in 
Brtica  (Pliny). 

PRETORIA  Augusts  (Ptolemy),  a town  of  Da- 
cia. Now  called  Prajfo'w  by  the  natives,  and  CronJI.it 
by  the  German*  (Baud rand)  : a town  in  Tranfylvania. 
-E.  Long.  25°.  N.  Lat.  47'. — Another  of  the  Saladii, 
near  the  two  gates  or  defiles  of  the  Alps,  the  Grajaf  and 
Pennime  (Pliny);  a Roman  colony,  fettled  by  Au- 
gustus after  the  defeat  of  the  Salaftii  by  Terentius  Var- 
n>,  on  the  fpot  where  he  encamped  (Strabo,  Dio  Cufltus, 
Ptolemy),  fituated  on  the  river  Duria  Major.  The 
town  is  now  called  AtJIa  or  Aomfi,  in  Piedmont.  E. 
Long.  7.  14.  N.  Lat.  45.  19. 

PkAiTORIUM  (Antonine,  Notitia  Imperii),  a 
town  of  the  Brigantes.  Now  Patermgtoa  (Camdtn), 
war  the  mouth  of  the  Humber  in  Yorkfhire.  Coventry 
(Talbot). 

PRAGMATIC  sanction,  in  the  dvil  law,  is  de- 
fined by  Hottoman  to  be  a rescript  or  anfwcr  of  the 
fovereign,  delivered  by  advice  of  his  council,  to  fume 
college,  order,  or  body  of  people,  upon  confulting  him 
on  fome  cafe  of  their  community.  The  like  anfwcr 
given  to  any  particular  perfon  is  called  limply  refiript , 

The  term  pragmatic  fanSion  is  chiefly  applied  to  a 
fettlement  of  Charles  VI.  emperor  of  Germany,  who, 
in  the  year  1722,  haring  no  Tons,  fettled  his  hereditary 
dominions  on  his  eideft  daughter  the  archduchefs  Maria 
Thcrrfa,  which  was  confirmed  by  the  diet  of  the  em- 
pire, and  guaranteed  by  Great  Britain,  France,  the 
States- Genera],  and  rr.oft  of  the  powers  in  Europe.  The 
word  pragmatic  is  derived  from  the  Greek  ***>  - •>  n-go 
titan , “ bufinefs.”-— It  is  fometimes  alfo  called  absolutely 
pragmatic,  v*  *pmy**U%**. 

PRAGUE,  a city  of  Bohemia,  and  capital  of  the 
whole  kingdom,  is  fituated  140  40' of  longitude,  and 
yoc  3'  of  latitude.  It  Hands  on  both  fide*  the  Moldau, 
over  which  there  is  a bridge  700  feet  king,  built  of 
large  freeftone.  The  river,  though  of  great  breadth 
here,  is  r.cverthclefs  (hallow,  and  not  navigable.  On 
both  fidtf  the  bridge  are  feveral  ftaturs,  and  among 
■others  that  of  St  John  of  Nepomock,  whom  king  Wen- 
fel  caufcd  to  be  thrown  from  the  bridge  into  tlw  river, 
for  venturing  to  reprove  him  upon  fome  occafion  ; but 
in  1720  he  wascanonivcd  as  a faint,  and  is  at  prefent 
held  in  fuch  veneration  in  Bohemia,  that  all  other  faints 
Stem  on  his  account  to  be  forgotten.  Near  the  bridge, 
which  Hands  at  the  upper  part  of  the  city,  the  number 
of  people  is  very  great,  but  the  further  you  go  from 
thence  the  more  defohue  you  find  every  {dace.  The 
city  is  about  three  miles  long  and  two  broad*  the  num- 
ber of  its  ChrifKan  inhabitants  is  faid  to  be  70/500, 
and  of  Jews  about  1 2,000.  The  principal  branch  of 
its  trade  confifts  m brewing  of  beer.  It  is  divided  into 
the  Old  and  the  New  Towns,  and  that  called  tbc  SmuJ 
JiJe  i the  former  lying  on  the  raft  fide  of  the  Moldau, 
and  the  latter  on  the  weft.  The  whole  is  about  12 
miles  is  circumference.  The  fortifications  are  not  of 
Vol.XV.  Fast  11. 


great  importance,  as  it  may  be  flanked  and  raked  on 
all  fide*.  However,  the  king  of  Prullla  was  not  able 
to  make  himfclf  mailer  of  it  in  the  late  war,  though 
he  almoft  deftroyed  it  with  his  bombs,  ficc.  See 
Prussia,  n*  24,  &c. — It  hath  fuifered  greatly  by 
fieges,  and  hath  been  often  taken  and  plundered.  The 
umverfity  was  founded  by  Charles  IV.  iu  the  year  1 347. 
In  1409,  when  John  Huft  was  reftor  of  the  univerfity, 
there  were  no  lels  than  44,000  fludcnts  ; and  when  the 
emperor  Charles  V.  would  have  retrenched  their  privi- 
leges, 24,000  are  faid  to  have  left  it  in  one  week,  and 
16,000  in  a (hort  time  after.  The  Jews  have  the 
trade  of  this  city  alraoft  entirely  in  their  own  hands. 
Tky  deal  in  all  forts  of  commodities,  efpecially  the  pre- 
cious  flonet  found  in  the  Bohemian  mines,  and,  by  re- 
ceiving all  old-faihioned  things  in  payment,  quite  ruin 
the  Chriftian  handicraftftncn.  In  1744  they  narrowly 
cfcaped  being  expelled  the  kingdom,  having  been  fill- 
pefted  of  correfponding  with  live  Pruflians,  when  they 
made  themfidves  mailers  of  the  city.  The  grand  prior 
of  the  order  of  Malta,  for  Bohemia,  Moravia,  and  Sile- 
fia,  refides  here ; and  the  church  and  hofpital  of  the 
Holy  Ghoft  is  the  feat  of  the  general  and  grandmafters 
of  the  holy  order  of  knights  of  the  crofs  with  the  red 
liar,  refiding  in  the  above  mentioned  countries,  and  in 
Poland  and  Hungary.  The  houfes  of  this  city  are  all 
built  of  Hone,  and  generally  confift  of  three  Horns ; 
but  there  arc  scry  few  good  buildings  in  it,  and  abnoil 
every  thing  looks  dirty.  The  cathedral,  which  is  de- 
dicated to  St  Veit,  is  an  old  building,  in  wliich  there 
arc  fome  pieces  of  excellent  architecture  and  many  mag- 
nificent tombs  of  great  men.  There  are  100  churches 
and  chapels,  and  about  40  cloifters  in  the  place.  On 
Ratfchin-hill,  in  Upper  Prague,  mod  of  tbc  nobility 
have  houfes,  and  the  tmperor  a very  magnificent  palace, 
and  a fummer-houfe  commanding  one  of  the  fined  pro- 
fpefts  in  the  world.  Here  the  tribunals  of  the  regency 
meet  ; and  the  halls,  galleries,  and  other  apartments, 
are  adorned  with  a multitude  of  noble  pictures.  The 
great  ball,  where  the  coronation  feaft  is  kept,  is  faid  to 
be  the  largcft  of  the  kind  in  Europe  next  to  that  of 
Weftminfter.  The  caftle  (lands  on  the  above-mention- 
ed mountain,  called  Ratfcbm  01  the  While  Mountain,  and 
is  very  ftrong.  From  a window  of  this  caftle  the  em- 
peror’s counfellorB  were  throw  n in  1618;  but  though 
they  fell  from  a great  height,  yet  they  were  not  killed, 
nor  indeed  much  hurt.  O11  the  fame  mountain  Hands 
alfo  the  archicpifcopal  palace.  In  the  New  Town  is  an 
arfcnal,  and  a religious  foundation  for  ladies,  called  the 
Free  Temporal  Engijh  Foundation,  over  which  an  abbeia 
pretides.  In  the  Lefler  Side  or  Town,  the  counts  Col- 
lorcdo  and  WaUenftcin  have  very  magnificent  palaces 
and  gardens.  The  fiables  of  the  Utter  are  very  grand  ; 
the  racks  be  ing  of  Heel  and  the  mangers  of  marble,  and 
a marble  pillar  betwixt  each  horie;  over  each  horfc  alfo 
is  placed  his  pi  ft  are  as  big  as  life.  Though  tlie  inha- 
bitants of  Prague  in  general  are  poor,  and  their  (hops 
but  meanly  furnifticd,  yet,  it  is  faid,  there  are  few  cities 
where  The  nobility  and  gentry  are  more  wealthy,  and 
live  in  greater  ftatc.  Here  is  much  gaming,  mai’quer* 
din^,  fending,  and  very  fplrndid  public  balls,  with  an 
Italian  opera,  and  aflemblics  in  the  houfes  of  the  quality 
every  night.  On  the  White  Mountain,  near  the  town, 
was  fought  the  battle  in  which  the  Proteflaots,  with 
the  elector  Pristine  Frederic  their  king,  were  defeated. 
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The  tuftres  and  drinking-glalfc*  "art*  here  of  Bohe-  and  afterwards  removed  to  king’*  college  Cambfidgt.  f*n,% 
m‘an  cryftal  are  much  cftccmcd,  and  vended  all  over  Eu-  Oi  hit  early  hie  at  lioth  places  there  is  little  known,  y— 
rope.  Theft  cryftal*  arc  alfo  polilhcd  by  the^ews,  and  c t’icr  than  that  at  college  lie  was  found  to  be  remarkably 
fet  in  ring*,  ear-pendant*,  and  Ihirt-bnttons.  T'he  chief  diligent  and  ftudiou*,  and  particularly  (o  in  the  hiftory 
tribunal  conlifts  of  twelve  iladtholders,  at  the  head  of  and  conllitution  of  this  country.  By  fome  he  was 
whom  i*  the  great  burgrave,  governor  of  the  kingdom  thought  to  be  a little  too  tenacious  of  the  ri/hta  and 
and  city,  immediately  under  the  emperor,  and  the  chan-  privilege*  of  the  college  he  belonged  to;  but  perhaps  it 
eery  of  Bohemia.  Though  the  city  of  Prague  in  very  was  to  this  early  tendency  that  we  are  indebted  for 
ill-built,  it  is  pleafar.tlv  fituated,  and  fome  of  tire  pro-  thole  noble  druggies  in  defence  of  liberty,  which,  whe*-- 
fpe£h  are  beautiful,  and  the  gardens  and  pleafurc-huutc*  thcr  in  or  out  of  office,  he  difplayed  through  the  whole 
are  excellent.  The  people,  Riefbrek  inform*  us,  enjoy  courfc  of  his  political  life.  After  flaying  out  the  ufuai 
fcrfual  pleafurcs  more  than  thofc  of  Vienna,  bccaute  time  at  college,  and  taking  his  mail  er*s  degree,  in  1739 
they  know  better  how  to  connect  mental  enjoyment*  he  entered  himfelf  a lludeut  of  the  Inner  Temple,  and 
with  them.  The  numerous  gmrilon  kept  in  the  place  was  in  due  time  admitted  by  that  honourable  fociety  a* 

(9000  men)  contribute*  much  to  its  gaiety  and  Uvcli-  a barriftcr  at  law.  And  lie  re  a circumftamce  drvelopea 
tefs.  itfelf  in  the  hiftory  of  this  great  man,  which  (hows  how 

PRAM,  or  Pa  A me,  a kind  of  lighter  ufed  in  Hob  much  chance  governs  iu  the  affair*  of  this  world,  and 
land  and  the  ports  of  the  Baltic  Sea,  to  carry  the  car-  that  the  moll  confidcrable  talents  and  indifputable  inte- 
go  of  a merchant-fhip  aloHx-ftdc,  in  order  to  hide  or  to  grity  will  fometimes  require  the  introduction  of  this 
bring  it  to  fhore  to  be  lodged  in  the  ftorehonfrs  after  miftref*  of  the  ceremonies,  in  order  to  obtain  that  which 
being  difeharged  out  of  the  vdlel.  they  ought  to  portef*  from  their  own  iutrinfic  qualthca- 

IV  a me,  in  military  affairs,  a kind  of  floating  battery,  tions. 
being  a flat-bottomed  vrflel,  which  draws  little  water,  Mr  Pratt,  after  his  being  called  to  the  bar,  notwiiH. 
mount*  feveral  guns,  and  is  very  ufcful  in  covering  the  Handing  Ids  family  introduction,  and  his  own  peifonA? 
dilembatkation  of  troop*.  They  arc  generally  made  character,  was  very  near  nine  years  in  the  profefiiou, 
nfc  of  in  tranfporting  troop*  over  the  lakes  in  Amc-  without  ever  getting  in  any  degree  forward.  Whether 
tica.  tin’s  arofc  from  a natural  timidity  of  cnnftitmion,  ilU 

PR  AMNION,  in  natural  hiftory,  the  name  of  a luck,  or  perhaps  a mixture  of  dcfpondcnce  growing  out 
femipcllucid  gem.  This  is  a very  Angular  Hone,  and  of  of  the  two  circumllauces,  it  is  now  difficult  to  tell ; but 
a very  great  concealed  beauty.  Our  lapidaries,  when  the  fa&  was  fa  : and  he  was  fo  dilpirited  by  it,  that 
they  meet  with  it,  call  it  by  the  name  of  the  Mari  agate,  he  had  fome  thoughts  of  relinquishing  the  profeffiuu 
It  ia  of  an  extremely  ilofe,  compaCl,  and  film  texture,  of  the  law,  and  retiring  to  his  college,  where,  in  rota- 
cf  a fmooth  and  equal  Airfare,  and  in  ftwipe  very  me-  tation,  lie  might  be  furr  of  a church  living,  that  would 
gniar,  being  fometime*  round,  fometime*  oblong,  and  give  him  a fnuil  but  honourable  independence.  With 
often  flat ; in  fizc  it  fcldom  exceeds  two  inches.  It  thefe  melancholy  ideas  he  went  as  ufual  the  wefteni  cir- 
appears,  on  a common  infpeftion,  to  be  of  a fine  deep  cuit,  to  make  one  more  experiment,  and  then  to  take 
black ; but  held  up  againft  the  fun  or  the  light  of  a his  final  determination.  Mr  Henley,  afterwards  Lord 
candle,  it  is  an  elegant  rid,  clouded  by  a quantiiy  Nortiiington  and  chancellor  of  Engiand,  was  in  the 
of  fubtile  black  earth.  We  have  it  from  the  Eaft  In-  fame  circuit : he  was  Mr  Pratt V moll  intimate  friend; 


'die*.  and  he  now  availed  himfelf  of  that  friendftlip,  and  told 

PRASIUM,  in  botany:  A gemia  of  the  gymno-  him  his  fituation,  and  hi*  intention*  of  retiring  to  the 
fpermia  order,  belonging  to  the  didynamia  claf*  of  university*  and  going  into  the  chuivh.  He  oppofed  hi* 
plants ; and  in  the  natural  method  ranking  under  the  intention  with  itrong  raillery,  and  got  him  engaged  in 
42d  order,  Vertiuilatet.  There  are  four  mouofpermous  a caufc  along  with  himfelf ; and  Mr  Henley  being  iR, 
berries.  Mr  Pratt  took  the  lead,  and  difplayed  a profertiora  1 

PRATINAS,  a Greek  poet  contemporary  with  A:* f-  knowledge  and  elocution  that  excited  the  admiration  of 
chylu*,  bom  at  Phlius.  He  wa*  the  lirft  among  the  his  brother  barriller*  as  much  as  that  of  the  whole  court. 
Greeks  who  compofed  fatirrs,  which  were  rcpreicuted  He  gained  hi*  caufc  ; and  befides,  he  acquired  the  re- 
vs farces.  Of  thefe  3a  were  ailed,  as  alfo  18  of  hi*  putation  of  an  eloquent,  profound,  and  conftitutional 
tragedies,  one  of  which  only  obtained  the  poetical  lawyer.  It  was  this  circumftance,  together  with  the 
prize.  Some  of  his  vtrfcs  are  extant,  quoted  by  At  he-  continued  good  office*  of  his  friend  Henley,  which  led 
tisrus.  to  his  future  greatnefs  ; for  with  all  his  abilities  and  all 

PRATIQUE,  or  Pa  attic,  ia  commerce,  a nego-  his  knowledge,  he  might  othcrwifeiii  all  probability  have 
ciation  or  communication  of  commerce  which  a merchant  parted  his  life  in  obfeurity  unnoticed  and  unknown, 
wffcl  obtain*  in  the  port  it  arrives  in  and  the  countries  He  became  now  one  of  the  mod  fuccefsful  pleader*  at 
it  difeovt-nt ; hence  to  obtain  a pratique,  is  to  obtain  the  bar,  and  honour*  and  emoluments  flowed  thick  upon 
liberty  to  frequent  a port,  to  go  atbore,  to  buy  and  him.  He  waschofcn  to  represent  die  borough  of  Dowa- 
fell,  9cc.  ton,  Wilts,  after  the  general  clc&ion  in  1759;  recorder  at* 

PRATT  (Charles),  earl  of  Camden,  wa*  the  third  Bath  1759;  and  the  fame  year  was  appointed  attorney- 
fon  of  Sir  John  Pratt,  knight,  chicf-juftice  of  the  court  general;  iu  January  1762  he  was  called  to  the  degree  ©f 
king's-bcnch  under  George  1.  by  his  fecorvd  wife  icrjcantatlaw,appointedchief-jutticeof  the  common  pleas, 
Efiraheth,  daughter  of  the  Reverend  Hugh  Wilfon  ca-  and  knighted.  His  Lordihip  prrftdcd  in  that  court  with 
■on  of  Bangor,  and  was  bom  in  1713,  the  year  before  a dignity,  weight,  and  impartiality,  never  exceeded  by 
his  father  wa*  called  to  the  honour  of  the  bench.  He  any  of  his  predccelfors  ; and  whea  John  Wilkes,  Efq; 
received  the  firft  rudiments  of  his  education  at  Eton,  was  icixed  and  committed  to  the  Tower  on  an  illegal 
• 1 • -gen  end 
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general  warrant,  hi*  Lordfhip,  with  the  intrepidity  of  a 
Bricifh  magiftrate,  and  the  becoming  fortitude  of  an 
Engliihman,  granted  him  an  habeas  corpus  ; and  on  his 
being  brought  before  the  court  of  common  pleas,  dif- 
chargcd  him  from  his  confinement  in  the  Tower,  May 
1765,  in  a fpcech  which  did  him  honour.  His  wife 
and  fpirited  behaviour  on  this  remarkable  oceafion,  fo 
intending  to  every  true-born  Briton,  and  in  the  confe- 
fguent  judicial  proceedings  between  the  printers  of  The 
North  Briton  and  the  meflengera  and  others,  was  fo  ac- 
ceptable to  the  nation,  that  the  city  of  London  pre- 
tested him  with  the  freedom  of  their  corporation  in  a 

?old  bos,  and  defired  hi?,  piflurt,  which  was  put  up  in 
fuildhaU,  with  this  infeription  : 

HANC  ICOMfH 
CAROLI  FA  ATT,  EQj, 

• VMM!  JUDtClS  C.  B. 
tV*  HO  MO  HEM  TASTI  VJRt, 

ANCUCA  LIBFRTATIS  LEO  1 
ASSEATOatS, 

. S.  P.  <*.  L. 

IN  CURIA  MUNICIPAL! 

POM I JV SSERVMT 

HOMO  KAL.  MART.  A.  O.  MDCCLXtV. 

QCLIKLMO  BRIDGES,  A K.  TKK.  VRB. 

This  portrait,  painted  by  Reynolds,  was  engraved 
by  Bafirc.  The  corporations  of  Dublin,  Bath,  Exeter, 
and  Norwich,  paid  him  the  like  compliment  { and  in  a 
petition  entered  in  the  journals  of  the  city  of  Dublin,  it 
was  declared,  that  no  man  appeared  to  have  acquitted 
kimfeif  in  his  high  Ration  with  fuch  becoming  zeal  for 
the.  honour  and  dignity  of  the  crown,  and  the  fulfilling 
Lis  rttejefty’s  moft  gracious  intention*  for  preferring  the 
freedom  and  happinefeof  his  fubje&s,  and  fuch  invincible 
fortitude  io  adminlilering  juftice  and  law,  as  the  Right 
Honourable  Sir  Charier  Pratt,  knight,  the  prefent  lord- 
chief-jultiec  of  his  majeily's  court  of  common  pleas  in 
England*  has  (ho wo  in  fomc  Lte  judicial  determinations, 
which  muft  be  remembered  to  his  lordffiip's  honour 
while  and  wherever  Britifh  liberties  are  held  facred. 

-Higlter  honours,  however,  than  the  breath  of  popu- 
lar applaufe  awaited  Sir  Charles  TrUtt.  On  the  1 6th 
of  July  1765  he  was  created  a peer  of  Great  Britain, 
by  the  ftyle  and  title  of  Lord  Camden,  Baron  Camden, 
in  the  county  of  Kent  $ and,  July  30.  1 766,  on  the  re- 
(ignition  of  Robert  earl  of  Nofthington,  he  was  ap- 
pointed lord  high -chancellor  of  Great  Britain;  in  which 
capacity  he,  in  a fpcech  of  two  hour*,  declared,  upon 
the  firft  dccifion  of  the  foit  againit  the  meffengers  who 
arretted  Mr  Wilkes,  that  “ it  was  the  unanimous  opi- 
nion of  the  whole  court,  that  general  warrants,  accept 
in  cafes  of  high  treafon,  were  illegal,  oppreffive,  and  Un- 
warrantable. He  conducted  himfelf  in  this  high  office 
fo  as  to  obtain  the  love  and  eftetra  of  all  parties  ; but 
when  the  taxation  of  America  was  io  agitation,  he 
declared  himfelf  agaiuft  it,  and  ftrongly  oppofing  it, 
was  removed  from  his  Ration  in  17  70. 

Upon  the  fall  of  Lord  North  he  was  again  taken  in- 
to the  administration,  and  on  the  27th  of  March  1782 
appointed  prefident  of  the  council ; an  office  which  he 
refigned  in  March  1783.  On  the  13th  of  May  1786, 
he  was  created  VHcount  Bay  ham  of  Bayham  abbey 
Kent,  and  Earl  Camden. 

Whether  we  confider  Earl  Camden  as  a Jlatefman , 
wiled  to  that  high  fit  nation  by  his  talent*  ; as  a lot yyer, 
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defending,  fuppcrtmg,  and  enlarging  the  eonftitutiofl  5 
or  as  a man  fuilaining  both  by  his  firmnef#  and  unfha- 
ken  integrity— in  aH  he  excites  our  general  praife  ; and 
when  wc  contemplate  his  high  and  exalted  virtue,  we 
muft  allow  hitn  to  have  been  an  honour  to  his  country. 
He  died  on  the  18th  of  April  1754  at  -his  houfe  id 
Hill-ftrcct,  Betkclcy-fquare,  being  at  that  time  prefj. 
dent  of  his  majtfty’a  moft  honourable  prrvy  council*- a 
governor  of  (he  charter- houfe,  recorder  of  the  city  of 
Bath,  and  F.  R.  S. 

He  married  Elizabeth, .daughter  and  coheir  of  Ni- 
cholas Jafijfrys,  Efq;  fon  and  heir  of  Sir  Jeffery  Jaffefys  of 
Brecknock  priory,  knight,  who  died  in,  December  1 7717, 
and  by  whom  he  had  iflue  John  Jaffcrys  Fratt  (now 
Lord  Camden),  born  1759,  M.  P.  for  Bath,  comrr.if- 
fioner  of  the  admiralty,  1782,  refigned  and  reap  pointed 
1783  ; and  four  daughters,  Frances,  married,  1777,  Ro- 
bert Stewart,  Efq;  of  Mount  Stewart,  county  of  Down, 
1779,  ar|d  M.  P.  for  that  county;  Elizabeth,  finglc ; 
Sarah,  married  Nicholas  Sain  tPrU,  Efq;  county  of  Down, 
1779;  J*01'*  married  1 yHoWilliam Head  James,  Efq;  fou 
am!  heir  of  Sir  F.  Head  of  Langley,  county  of  Bucks. 
His  feat  at  Camden  place,  ChifeUiurft,  was  the  rcfidence 
of  the  great  William  Camden  ; on  whofe  death  it  came 
by  feveral  intermediate  owners  to  Weft  on,  Spencer,  and 
Pratt,  and  was  much  improved  by  his  Lordfhip.  His 
remains  were  interred  in  the  family  burying-place  at 
Seal,  in  Kent. 

PRAXAGOR  AS,  a native  of  Athens,  at  years 
of  age  comuofed  the  Hiflory  of  the  Kings  of  Athens, 
in  two  hooks  ; and  at  22  the  Life  of  Conftaittine  the 
Great,  in  which,  though  a pagan,  he  (peaks  very  ad- 
vantageoufly  of  that  prince.  He  alfo  wrote  the  Hif- 
toty  of  Alexander  the  Great.  He  lived  under  Conlian- 
tius  about  the  year  343. 

PRAXITELES,  a very  famous  Greek  fcuhptor, 
who  lived  130  years  before  Chrift,  at  the  time  or  the 
tcign  of  Alexander  the  Great.  All  the  ancient  writers 
mention  his  ftatues  with  a high  commendation,  cfpc- 
ciafly  a Venus  executed  by  him  for  the  city  of  Cnidos, 
which  wa»  fo  admirable  a piece,  that  king  Nicomedei 
offered  to  rekafe  the  inhabitants  from  their  tribute  a3 
the  purchafc  of  it  ; but  they  refufed  to  part  with  it. 
The  inhabitants  of  the  Ifle  of  Cos  requeued  of  Praxi- 
teles a llatuc  of  Venus;  and  in  confequertee  of  this  ap- 
plication the  artift-  gave  them  their  choice  of  two  ; one. 
of  which  reprcfeiited  the  goddefs  entirely  raked,  and 
the  other  covered  wnth  drapery.  Both  of  thefe  were 
of  exquifite  workmanftiip  ; although  the  former  wa$ 
cfleemfd  the  moft  beautiful,  ncverthelcfs  the  inhabitants 
of  Cos  had  the  wifdom  to  give  the  preference  to  the 
latter,  from  a cofiviftion  that  no  motive  whatever  could 
juftify  their  introducing  into  their  city  any  indecent 
ftatues  or  paintings,  which  are  fo  likely  to  inflame  the 
paffions  of  young  people,  and  lead  them  to  immorali- 
ty and  vice.  What  a reproach  will  this  be  to  many 
Cbriftiansl— - He  was  one  of  the  gallants  of  Phrync  the 
celebrated  cowiefan.  * 

PRAYER,  a folcmn  addrefs  to  God,  which,  when 
it  is  of  any  confiderabk  length,  coufiib  of  adoration,  itm- 
ffjjton,  Jupplk  alien,  inttrcejfion,  and  thanlfgivinf . 

By  adoration  we  exprefu  our  fenfe  of  G«F*  infinite 
perfection*,  his  power,  wifdom,  goodnefs,  and  mercy  j 
and  acknowledge  that  our  conftaot  dependence  is  upou 
Him  by  whom  the  uaivcrfe  was  created  and  has  bce^ 
3 L * hitherto 
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hitherto  preferred.  By  eonftjfnn  Is  meant  our  acknow- 
l<"''  * ledgmcnt  of  our  manifold  tranfgreifions  of  the  divine 

laws,  and  our  confeqnent  unworthinefs  of  all  the  good 
thin"*  which  we  enjoy  at  prtfent  or  expeft  to  be  con- 
ferred upon  us  hereafter.  Ia  fuppfkation  we  intreat  our 
omnipotent  Creator  and  merciful  Judge,  not  to  deal 
with  us  after  our  iniquities,  but  tri  pardon  our  tranf- 
grrfijons,  and  by  hi*  grace  to  enable  us  to  lire  hence- 
forth righteoufly,  foberly,  and  godly,  in  this  prtfent 
world;  and  by  Chriftians  this  intrraty  is  always  made 
in  the  name  and  through  the  mediation  of  Jefus  Chrift, 
bccaufe  to  them  it  is  known  that  there  is  none  other 
name  under  heaven  given  unto  men  whereby  they  may 
be  fared.  To  thefe  fupplicaiior.*  for  uverty  we  may 
likevife  add  our  prayer*  for  the  neceflaric*  of  life  ; 
brenufe  if  we  feck  Jfrfi  the  kingdom  of  God  and  his 
righteotifuefs,  we  axe  allured  that  fuch  things  fhaD  be 
added  unto  us,  Intrrcrjfton  fignifies  thofe  petitions  which 
ure  offer  up  for  others,  for  friend*,  for.  enemies,  for  all 
men,  rfpccially  for  our  lawful  governors,  whether  fu- 
premc  or  fubordinate.  And  tbankfgivutg  » the  expref- 
fion  of  our  gratitude  to  God,  the  giver  of  every  good 
and  perfect  gift,  for  all  the  benefits  enjoyed  by  us  and 
others,  for  the  mean*  of  grace,  and  for  the  hope  of  glo- 
ry. Such  are  the  component  parts  of  a tegular  and  fo- 
Irmn  prayer,  adapted  cither  for  the  church  or  for  the 
dofet.  But  an  ejaculation  to  God,  conceived  on  any 
emergency,  is  likewiie  a prayer,  whether  it  be  uttered 
by  the  voice  or  fuffered  to  remain  a mere  affe&ion  of 
the  mind  ; bccaufe  the  Being  to  whom  it  is  addreffed 
dilcerncth  the  thoughts  of  the  heart. 

Tliat  prayer  is  a duty  which  all  men  ought  to  per- 
form with  humility  and  reverence,  ha*  been  generally 
acknowledged  as  well  by  the  untaught  barbarian  a*  by 
the  enlightened  ChriAian  ; and  yet  to  tins  duty  objec- 
tions have  been  made  by  which  the  understanding  ha 
been  bewildered  in  fophiftry  and  affronted  with  jargon. 
“ If  God  be  independent,  omnipotent,  and  poflefled  of 
every  other  petfeaion,  what  plcnfurc,  it  has  been  affted, 
can  he  take  in  our  acknowledgment  of  thefe  perfec- 
tions ? If  he  knows  all  things  part,  prefent,  and  future, 
where  is  the  propriety  of  our  confeffing  our  fins  unto 
him  ? If  he  is  a benevolent  and  merciful  Being,  he  will 
pardon  our  fins,  and  grant  ua  what  is  needful  for  u* 
without  our  fupplications  and  intreat ic*  ; and  if  he  be 
Lkewife  pofleffed  of  infinite  wifdom,  it  is  certain  that 
no  import  uni  tic*  of  ours  will  prevail  upon  him  to  grant 
us  what  is  improper,  or  for  our  fakes  to  change  the 
equal  and  ft  cad  y law*  by  which  the  world  is  governed. 

“ Shall  burning  ALrna,  if  a fage  requires, 

'*  Forget  to  thunder,  and  re  cal  her  fire*  f 
**  On  air  or  Cra  new  motion*  be  impreff, 

" Oh  blamclef*  Bethel  I to  relieve  thy  breaff  ? 

“ When  the  loofc  mountain  trembles  from  00  high, 

•*  Shall  gravitation  ceafc,  if  you  go  by  ? 

44  Or  fome  old  temple,  nodding  to  its  fall, 

“ 44  For  Chartres’  head  referve  tlte  hanging  wall*?1* 

Such  are  the  moll  plaufiblc  objeAions  which  are 
ufually  made  to  the  pra&icc  of  prayer ; and  though 
they  have  been  fet  off  with  all  the  art  of  the  metaphy- 
fical  wrangler,  and  embcUilhcd  with  all  the  graces  of 
the  poetry  of  Pope,  they  appear  to  us  fuch  grofs  fo- 
phifms  as  can  operate  only  on  a very  unthinking  head, 
or  on  a very  corrupt  heart.  For  if  God  certainly  ex- 
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ills,  and  there  is  not  a mathematical  theorem  capable  of  Pr»jw. 
more  rigid  demonft ration,  it  is  obvious  that  no  man  can  “**  v — 
think  of  fuch  a being  without  having  his  mind  ftrongly 
imprefled  with  the  convi&ion  of  his  own  conffant  de. 
pemtence  upon  him ; nor  can  he  14  contemplate  the  hea. 
vens,  the  work  of  God’s  hands,  the  moon,  and  the  rtars 
which  he  has  ordained,”  without  forming  the  moft  fub- 
lime  conceptions  that  be  can  of  the  Divine  power,  wif. 
dora,  and  goodnefx,  See.  But  fuch  conviction,  and  fuch 
con ceptions,  whether  clothed  in  words  or  not,  are  to  all 
intents  and  purpofc*  what  is  meant  by  adoration  ; and 
are  as  well  known  to  the  Deity  while  they  remain  the 
filent  alR-ftiotts  of  the  heart,  as  after  they  are  fpoken  ia 
the  beginning  of  a prayer.  Our  adoration,  therefore, 
is  not  exprefled  for  the  pnrpofe  of  giving  information  to 
God,  who  underllaudtth  our  thoughts  afar  off;  but 
merely,  when  the  prayer  is  private,  bccaufe  we  cannot 
think  any  more  titan  fpeak  without  words  and  bccaufe 
the  very  fiunJ  oli  words  that  are  well  chofen  affe&s  the 
heart,  and  helps  to  fix  our  attention  : and  as  the  Being 
who  fee*  at  once  the  paft,  prefent,  and  to  come,  and  t<* 
whom  a thoufand  years  are  but  as  one  day.  Hands  not 
in  need  of  our  information  ; fo  neither  was  it  ever  fup- 
pofed  by  a man  of  rational  piety,  that  he  takes  plcafure 
on  hi*  oum  account  in  hearing  hi*  perfections  enumerated 
by  creatures  of  yrilerday  ; for  being  independent^  be 
has  no  paflions  to  be  gratified,  and  being' fclf-fulficicnt* 
he  was  as  happy  when  cxiiting  alone  as  at  that  moment 
44  when  the  morning  ftar*  fang  together,  and  all  the  font 
of  God  fhouted  for  joy.”  Adoration  is  therefore  pro- 
per only  as  it  tend*  to  preferve  in  our  minds  juil  notions 
of  the  Creator  and  Governor  of  the  world,  and  of  our 
own  conffant  dependence  upon  him  ; and  if  fuch  no- 
tions be  ufoful  to  ourfdves,  who  liave  a part  to  a&  ica 
the  fcalc  of  exiffence,  upon  which  our  bappraei*  de- 
pend* (a  prapofition  which  no  tbeiff  will  controvert)* 
adoration  muff  be  acceptable  to  that  benevolent  God, 
who,  when  creating  the  work),  could  hare  no  other  end 
in  view  than  to  propagate  happinef*.  See  Metaphy- 
sics, nc  312. 

By  the  fame  mode  of  rcafooing,  it  wiil  be  cafy  to  (how 
die  duty  of  tonfrjjio*  and  fmppluatim.  We  are  not  re- 
quired to  confeu  our  fins  unto  God,  bccaufe  he  is  ignts- 
lant  of  them ; for  he  is  ignorant  *f  nothing.  If  he 
were,  no  reafon  could  be  aligned  for  our  divulging  ro 
emr  judge  aflioa*  deferring  of  puni/h merit.  Neither 
arc  we  required  to  cry  for  mercy,  in  order  to  more  him 
in  whom  there  is  no  variablencfs,  neitiwr  fhadow  of  turn- 
ing. The  Being  that  made  the  world,  govern*  it  by 
k»w»  that  are  indexible,  bccaufe  they  arc  the  beft  ; and 
to  fuppofe  that  he  can  be  induced  by  prayers,  oblation*, 

•r  facn  iccs,  to  vary  his  plan  of  government,  ia  an  iro- 
pioti*  thought,  which  degrade*  the  Deity  to  a level  with 
bvw.  One  of  thefe  indexible  law*  is  the  connc&ioa 
cffablifhed  between  certain  difpofitions  of  mind  and  hu- 
man happinefs.  We  are  enjoined  to  purfue  a particular 
courfc  of  conduct  under  the  denomination  of  virtue,  not 
bccaufe  our  virtuous  action*  can  in  any  degree  be  of  ad- 
vantage to  him  by  whom  we  were  created,  but  bccaufe 
they  neceflarily  generate  in  our  own  minds  thofe  difpofi- 
tions which  are  effcntial  to  our  ultimate  happinefs.  Amu 
of  a malignant,  arrogant,  or  fcnfual  difpofition,  would 
have  no  enjoyment  in  that  heaven,  where  all  are  a&ua- 
ted  by  a fpirit  of  love  and  purity  ; and  it  is  doubtleit 
for  this  reafon  omong  others,  that  the  Chriftian  religion 

prohibit* 
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prohibits  mafic?,  arrogance,  and  fenfoaltty,  among  her  pear  inlurtimintable. 
' rotaries,  and  requires  the  cultivation  of  the  oppofitc 
virtues.  But  a perfon  vrlro  has  deviated  far  from  his 
dttry  cannot  think  of  returning,  unlefs  he  be  previously 
convinced  that  he  has  gone  aftray.  Such  convidiuo, 
whenever  he  obtains  it,  will  neccffarily  unprefs  upon  his 
mind  a feufe  of  his  own  danger,  and  fill  his  licart  with 
forrow  and  remorfe  for  having  tranfgreffod  the  lawseftar 
blilhrj  by  the  mod  benevolent  of  ail  Beings  for  the  pro- 
pagation of  nniverfal  felicity.  This  conviiton  of  error, 
this  fenfe  of  danger,  and  this  compunction  lor  having 
tranfgrdfod,  are  all  perceived  by  the  Dtity  as  fi*on  at 
they  take  place  in  the  mind  of  the  ftnnrr  ; and  he  is  re- 
quired to  conftft  his  fins,  only  becaufe  the  act  of  cojifef- 
nosi  tends  to  imprint  more  deeply  on  his  mind  his  own 
unworthinefa,  and  the  neceffity  of  returning  immediate*- 
ly  into  the  piths  of  that  virtue  of  which  all  the  ways 
ire  pleafentncfs  and  all  the  paths  are  peace. 

In  the  objection,  it  is  taken  for  granted,  that  if  Cod 
be  a benevolent  aud  merciful  Being,  he  will  pardon  our 
fins,  and  grant  us  what  is  needful  for  us,  whether  wc 
fup plicate  him  or  not : but  this  i«  a grofi  and  palpable 
mi  Hake,  arifing  from  the  objector’s  ignorance  of  the  cod 
of  virtue  and  the  nature  of  man.  Until  a man  be  fen- 
fibk  of  his  fins  and  his  danger,  he  is  for  the  reafon  rfh 
tvady  afligned  incapable  of  pardon,  bccaufe  his  difpofi- 
lion  is  incompatible  with  the  happrnefs  of  the  blcffcd. 

But  whenever  he  acquires  this  conviction,  it  is  impolTr- 
fck*  for  him  not  to  form  a mental  ztu/h  that  he  may  be 
pardoned;  and  this  wifh being  perceptible  to  the  all-feeing 
eye  of  his  Judge,  forms  the  fum  and  fubftar.ee  of  a fup- 
plication  for  mercy.  If  he  clothe  it  in  words,  it  is  only 
for  a reafon  fimilar  to  that  which  makes  him  ad.nr  his 
Creator  and  confefs  his  fnu  in  words  that  juft  notions 
may  be  more  deeply  imprinted  on  hi®  own  mind.  rI*hc 
fame  reafoning  holds  good  with  refpert  to  tbofe  prayers 
which  wc  put  up  for  temporal  btellings,  for  protection 
and  fupport  in  our  journey  throtrgh  life.  We  arc  told 
by  h»gh  authority,  that  **  the  Lord  is  nigh  unto  all 
them  that  call  upon  him,  to  all  that  call  upon  him  in 
truth.’'  This,  however,  is  not  becaufe  he  is  attracted 
•r  delighted  by  their  prayers  and  intreatics,  but  bccaufe 
tbofe  piwyer*  and  intreaties  fit  fuch  as  offer  them  for  re- 
ferring thofe  benefits  which  he  is  at  all  tinges  ready  to 
pour  upon  all  mankind.  In  his  die  no*  God  is  equally 
prefent  with  the  righteous  and  with  the  wicked,  with 
thofe  who  pray,  and  with  thofe  who  pray  not;  for  44  the 
eyes  of  the  Lord  are  in  every  place  beholding  the  evil 
and  the  good."  But  a*  the  atnaofphcre  equally  fur- 
rounds  every  perfon  upon  this  globe,  and  yet  in  its  ftate 
®f  greatcfl  purity  does  not  affort  the  aiUwnatic  as  it  af- 
forts  thofe  who  are  whole  ; fo  the  Divine  prefence, 
though  dTentiafly  the  fame  everywhere,  yet  docs  not 
protert  tfic  impious  as  it  protc&s  the  devout,  bccaufe 
the  impious  are  not  in  a ft  ate  capable  of  the  Divine  pro- 
tection. The  end  for  which  God  requires  the  cxercifc 
of  ^prayer  as  a duty,  is  not  his  benefit  but  ours ; becaufe 
it  is  a mean  to  generate  in  the  petitioner  fuch  a difpofi- 
tion  of  mind  as  mu  ft  render  him  a fpecial  objert  of  that 
love  and  that  providential  care  which  extend  over  the 
whole  creation. 

That  part  of  the  objertion  which  reftdts  from  the 
confide  ration  of  the  fixed  laws  of  nature,  and  which  the 

Brt  has  fo  finely  iUuftnttcd,  p ref  cuts,  it  mud  be  confcf- 
, coafidcrablc  difficulties ; but  none  which  to  us  ap- 
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If,  indeed,  wt  fuppofe  that  in  the  Frays?, 
original  conftitution  of  tilings,  when  the  laws  of  nature  * ^ 

were  eftabliftied,  a determinate  duration  was  given  to 
the  top  of  the  mountain  and  the  nodding  temple,  with- 
out any  regard  to  forrfetn  coufequenccs,  it  would  un- 
doubtedly be  abfurd  and  perhaps  impious  to  expert  the 
law  of  gravitation  to  be  fufpciidrd  by  the  prayers  of  a 
good  man,  who  fhould  happen  to  be  palling  at  the  in- 
flant  decreed  for  the  fall  of  thefe  ohjertt.  But  of  fuch 
a conftitution  there  is  fo  far  from  being  evidence,  that 
it  appears  not  to  be  confiftent  with  the  wifdom  and 
goodnefs  of  the  Author  of  nature.  This  world  was 
undoubtedly  formed  for  the  habitation  of  man  and  of 
other  animals.  If  fo,  we  rauft  neceflhrily  fuppofe,  that 
in  the  eftablilhing  of  the  laws  of  nature,  God  adjuiLd 
them  in  fuch  a manner  as  he  faw  would  heft  ferve  the 
accommodation  of  thofe  fentient  beings  for  whofc  accom- 
modation alone  they  were  to  be  eftaUiflicd.  Let  it  then 
be  admitted*  that  all  the.  human  beings  who  were  ever  to 
cxift  upon  tlu’s  globe,  with  all  their  thoughts,  words, 
and  actions,  were  at  that  important  moment  prefent  to 
ti»e  divine  intcllert,  and  it  furely  will  not  be  impofGble 
to  conceive,  that  in  confequence  of  the  forefecn  danger 
and  prayers  of  a good  man,  the  determinate  duration  of 
the  mountain  and  the  tower  might  be  either  lengthened 
or  fhortened  to  let.  him  efcapc.  This  idea  of  providence, 
and  of  the  efficacy  of  prayer,  is  thus  illuftrated  by  Mr 
WoHafton  •.  44  Suppofe  M (fome  man)  certainly  to  • Ktltpmr 

fortknou-,  by  fome  means  or  other,  that,  when  he  fhould •/ 
come  to  be  upon  his  death-bed,  L would  petition  for^*"*4**** 
fome  particular  legacy,  in  a- manner  fo  earned  and  humble, 
and  with  fuch  a good  difpofition,  as  would  render  it 
proper  to  grant  his  requeft  : and  upon  this,  M makes 
his  tajl  •unit,  by  which  he  devifes  to  L that  which  was 
to  be  aflctrJ,  and  then  locks  up  the  tv?//,-  and  all  this 
many  years  before  the  death  of  M,  and  whilft  L had 
yet  no  expectation  or  thought  of  any  fuch  thing! 

When  the  time  conn  s,  the  petition  is  made  aud  granted  g 
not  by  making  any  nenv  will,  but  by  the  old  one  already 
J-  and  without  alteration;  which  legacy  had,  not- 


made, 

withllanding  that,  never  been  left,  had  the  petition  never 
been  preferred.  The  grant  may  be  called  the  effort  of 
a future  art,  aid  depends  a?  much  upon  it  as  if  it  had 
been,  made  after  the  art.  So,  if  it  had  been  forefecn, 
that  L Vvould  nut  fo  mwb  as  nji,  and  he  had  been  there- 
fore left,  out  of  the  will,  this  pretention  would  have  been 
caufed  by  his  carriage,  though  muck  later  than  the  date 
of  tlicwill.  In  all  this- nothing  is  hard  to  be  admitted, 
if  M be  allowed  to  foreknow  the  cafe.  And  thus  the 
prayer j which  good  men  offer  to  the  o/einowinj  God, 
and  the  ncgleti  of  prayer  t by  others,  may  find  fitting  ef- 
forts already  forecafted"  in  the  courfe  of  nature." 

This  folution  of  the  difficulty  presents  indeed  to  the 
miud  a prodigious  fcheme,  in  which  all  things  to  come 
are,  as  it  were,  comprehended!  under  one  view,  and  efti- 
mated  and  compared  together.  But  when  it  is  confi- 
de red  whit  a mafs  of  wonders  the  univerfc  is  in  other 
rrfpcrts  ; wlnt  an  incomprehensibly  great  and  peifert 
Being  God  is ; that  he  cannot  be  ignorant  of  any 
tiling,  no  not  of  the  future  wants  and  deportment® 
of  particular  men  ; and  that  all  things  which  derive 
their  exilic  nee  from  him  mud  be  confident  with  one 
another— it  mart  furely  be  confoffed  that  fuch  an  ad- 
juftment  of  phy  fical  caufes  to  moral  volitions  is  with- 
in the  compafa  of  infinite  power  and  perfert  wifdom. 

T<* 
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To  that  part  of  a prayer  which  we  have  termed  in- 
terccffion,  it  has  been  objected,  tJiat  “ to  intercede  for 
others  is  to  prefume  that  we  poflefs  an  intcreft  with  the 
Deity  upon  which  their  happinefs  and  even  the  profpe- 
rity  of  whole  communities  depends.”  In  anfwcr  to 
this  objection,  it  has  been  obfrrved  by  an  ingenious  and 
fMr  Pa.  writer  f,  that  “ how  unequal  foever  our  know* 

ledge  of  the  divine  economy  may  be  to  a complete  fo- 
lution  of  this  difficulty,  which  may  require  a comprc- 
kenfioo  of  the  entire  plan,  and  of  all  the  ends  of  God’s 
moral  government,  to  explain  it  fatisfa&orily,  we  can 
yet  underfUnd  one  thing  concerning  it,  that  it  in,  after 
all,  nothing  more  titan  the  malting  of  one  man  the  in- 
ftrument  of  happiycf*  and  mifery  to  another ; which  is 
perfc&ly  of  a piece  with  the  courfc  and  Older  that  ob- 
tain, and  which  we  niuft  believe  were  intended  to  obtain 
in  human  affair*.  Why  may  we  not  he  affifted  by  the 
prayert  of  other  men,  as  well  as  we-  arc  beholden  for  our 
fuppart  to  their  Uhur  ? Why  may  not  our  happiaefs  be 
made  in  feme  cafes  to  depend  upon  the  intcrccllion  as 
it  certainly  does  in  many  upon  the  good  offices  of  our 
neighbour* ! The  happinefb  and  mifery  of  great  numbers 
we  fee  oftentimes  at  the  difpofal  of  one  man’s  choice, 
or  liable  to  he  much  affc&ed  by  his  conduct : what 
greater  difficulty  is  there  in  fuppofing,  that  the  prayers 
of  an  individual  mav  avert  a calamity  from  multitudes, 
or  he  accepted  to  the  benefit  of  whole  communities.” 

Thefe  obfervations  may  perhaps  be  fufficient  to  re- 
move the  force  of  the  obic&ion,  but  much  more  may 
l>e  faid  for  the  pra&iee  of  mutual  intcrccffion.  If  it  be 
one  man’s  duty'  to  intercede  for  another,  it  is  the  duty 
of  that  other  to  intercede  for  him  ; and  if  we  fit  afidc 
the  particular  relations  which  arifefrom  blood,  and  horn 
particular  Rations  in  focicly,  mutual  intciccffiun  mull 
fie  equally  the  duty  of  all  mankind.  But  there  is  no- 
thing (we  fpeak  from  our  own  experience,  and  appeal 
to  the  experience  of  our  readers)  which  has  fo  power- 
ful a tendency  to  generate  in  the  heart  of  any  perfon 
good-will  towards  another  as  the  couilant  practice  of 
praying  to  God  for  his  happinefs.  Let  a man  regularly 
pray  for  his  enemy  with  all  that  ferioufnefs  which  devo- 
tion requires,  ai*d  he  will  not  long  Ijarbour  refentmeot 
tigaind  him.  Let  him  pray  for  his.fncnd  with  that  ar- 
dour which  friendffiip  naturally  infpircs,  and  he  will  per- 
ceive his  attachment  to  grow  daily  and  daily  ftrongcr. 
If,  then,  univerfal  benevolence,  or  charity,  be  a difpofi- 
tion  which  wc  ou>ht  to  cultivate  in  ourfdves,  mutual 
intererffion  is  undeniably  a duty,  bccaufc  nothing  con- 
tributes fo  effectually  to  the  acquifition  of  that  fpirit 
which  an  apoillc  terms  the  end  of  the  commandment. 

When  it  is  faid,  that  by  interceding  for  kings,  and 
all  in  authority,  we  feem  to  confidcr  the  profperity  of 
irimmunititu  as  depending  upon  our  intcreft  with  God, 
the  objedor  miftakes  the  nature  and  end  of  thefe  inter- 
ref lions.  In  the  profperity  of  any  community  conflfts 
great  part  of  the  happinefs  of  its  individual  members ; 
but  that  profperity  depends  much  upon  the  conduct  of 
its  governors.  When,  therefore,  individuals  intercede 
for  their  governors,  the  ultimate  object  of  their  prayers 
muff  be  conceived  to  be  their  own  good.  As  it  is 
equally  the  duty  of  all  the  members  of  the  community 
to  pray  for  their  governors,  fuch  interccffions  are  the 
prayers  of  the  whole  community  for  itfelf,  and  of  every 
individual  for  himfelf.  So  that  in  this  view  of  the  cafe, 
the  moll  juft,  we  apprehend,  that  cun  be  taken  of  it,  it 


is  not  true  that  fupplications  and  interceffion*  for  kings  Vnjet 
and  all  in  authority  arc  the  prayers  of  one  individual  fur  li 
another,  but  the  prayers  of  many  iadividuals  for  that 
body  of  which  each  of  them  knows  himfelf  to  be  a ^ 
member. 

Having  evinced  the  duty  of  adoration,  confeffioo, 
fupplication,  and  intcrccffion,  wc  peed  not  furely  watte 
our  readers  time  with  a formal  and  laboured  vindication 
of  tliankfgiving.  Gratitude  for  benefits  received  is  io 
univcrfaUy  acknowledged  to  be  a virtue,  and  ingrati- 
tude is  lb  <1  etc  it  able  a vice,  that  no  man  who  lays  claim 
to  a moral  character  will  dare  to  affirm  that  we  ought 
not  to  have  a juft  fenfe  of  the  goodoefs  of  God  in  pre- 
ferring us  from  the  numhcrlefa  dangers  to  which  we 
are  expofed,  and  “ in  giving  us  rain  from  heaven,  and 
fruitful  feafonr.,  filling  our  hearts  with  food  and  glai- 
ntfs.”  But  if  we  have  this  fenfe,  whether  wc  expreft 
it  in  words  or  not,  we  offer  to  God  thankfgiving  ; be- 
caufe  every  movement  of  the  heart  is  open  and  expo  ted 
to  his  all-feeing  eye. 

In  this  article  Wc  have  treated  of  prayer  in  general, 
and  as  the  private  duty  of  every  individual ; but  there 
ought  to  be  pvllic  as  well  a*  private  prayer,  which  ffiail 
lie  confide  red  afterwards.  (Sec  Worship.)  We  have 
likewife  observed,  that  the  prayers  of  every  Chriftian 
ought  to  be  offt  red  in  the  name  and  through  the  medi- 
ation of  Jcfus  Chriil,  for  which  the  rrafon  will  be  fceo 
in  the  article  Theology.  We  fliall  conclude  our  re- 
flections on  the  general  duty,  with  obferving,  that  no- 
thing fo  forcibly  rift  rains  from  ill  as  the  remembrance 
of  a recent  addrefn  to  heaven  for  protection  and  affift- 
ance.  After  having  petitioned  for  power  to  rcfifl  temp- 
tation, there  is  fo  great  an  incongruity  in  not  continu- 
ing the  druggie,  that  we  bluffi  at  the  thought,  and 
pcrfcverc  left  we  lofe  all  reverence  for  ourfclves.  After 
fervently  devoting  our  fouls  to  God,  we  Hart  with  luir- 
ror  at  immediate  apoftacy  : every  a£l  of  deliberate  wick- 
edncU  is  then  complicated  with  hypocrify  and  ingrati- 
tude : it  is  a mockery  of  the  Father  of  Mercies,  the 
forfeiture  of  that  peace  in  which  we  dufed  our  addrefs, 
and  a renunciation  of  the  hope  which  that  addrefs  in- 
fpired.  But  if  prayer  and  immorality  be  thus  incoov 
palible,  furely  the  former  ffiould  not  be  ncglr&cd  by 
thofc  who  contend  that  moral  virtue  is  the  fummit  of 
human  perfection. 

PREACHING.  See  Declamation,  Art. I. — The 
word  is  derived  from  the  Hebrew  parufeh,  expofuiit  **  he 
expounded.” 

PR K ADAMITE,  a denomination  given  to  the  in- 
habitants of  the  earth,  conceived,  by  lomc  people,  to 
have  lived  before  Adam. 

Ifaac  dc  la  Pereyra,  in  1655,  published  a book  tv 
evince  the  reality  of  Prcadamitcs,  by  which  he  gained  a 
confider able  number  of  profelytes  to  the  opinion  : but 
the  anfwcr  of  Dcmartts,  profeffor  of  theology  at  Gro- 
ningen, published  the  year  following,  put  a flop  to  its 
prof  refs  ; though  Pereyra  made  a reply. 

His  fyftcm  was  this:  The  Jews  he  calls  jhLmutu, 
and  fuppofes  them  to  have  iffued  from  Adam ; and 

?;ivcs  the  title  Prtadamttei  to  the  Gentiles,  whom  he 
uppofes  to  have  been  a long  time  before  Adam.  Bui 
this  being  cjrprefsly  contrary  to  the  firft  words  uf  Gene- 
fn»,  Pereyra  had  recourfc  to  the  fabulous  antiquities  of 
the  Egyptians  and  Chaldeans,  aud  to  fame  idle  rabbins, 
who  imagined  there  had  been  another  world  before  that 
4 detcribed 


ftnfittt  deftnbed  by  Mbfes.  He  wm  apprehended  by  the  in-  P**t«rr  CFar*  Comflat,  in  Scots  Up-.  Sea  Law,  Preetpf 
H quifition  in  Flanders,  and  very  roughly  ufed,  though  in  Part  III.  n dxxx.  28.  JL 

the  firvice  of  the  dauphin.  But  he  appealed  from  their  PkKctfT  of 'Scifin,  in  Scot*  law.  See  Law,  Part  III.  fcce  vm,f 
fentence  to  Home;  whither  he  went  in  the  time  of  nn  cKiv.  ifi. 

Alexander  VII.  and  where  he  primal  a retractation  of  PRECEPTIVE,  any  thing  which  gives  or  con* 
hrs  boolc  of  Preadamitcs.  See  Pre-existence.  tains  precepts. 

PREAMBLE,  in  law,  the  beginning  of  an  ad  of  P**CFrtirs  Poetry.  See  Poetry,  n°  14/),  &c.  f 

parliament,  &c.  which  ferves  to  open  the  intent  of  the  PRECESSION  or  the  Equinoxes.  The  moft  Diun>*I 
ad,  ami  the  mifehiefs  intended  to  be  remedied  by  it.  obvious  of  all  the  ccldlial  motion',  i*  the  diurnal  revj-  evolution 
PREBEND,  the  maintenance  a prebendary  receive*  lotion  of  the  ftarry  heavens.  The  whole  appears  to °*  ‘he ^*r“ 
out  of  the  eftate  of  a cathedral  or  collegiate  church,  turn  round  an  imaginary  axis,  which  pftfles  through^  e*t* 
Prebends  are  dittinguithed  into  Ample  and  dignitary  : a two  opposite  points  of  the  heavens,  called  the  fotej.  One 
Ample  prebend  has  no  more  than  the  revenue  for  its  of  thcfc  is  in  our  light,  being  very  near  the  liar  and  in 


fupport  ; bift  a prebend  with  dignity  has  always  a ju-  the  tail  of  the  little  bear.  'Hie  great  circle  which  is 
rildietion  annexed  to  it.  equidilhmt  from  both  poles  divides  the  heavens  into  the 

PREBENDARY,  an  ecclcfiaftic  who  enjoys  a northern  and  fouthern  htmifpheros,  which  arc  equal. 


prebend. 


It  is  called  the  tqu.:tor%  and  it  cuts  the  horizon  in  tint 


The  difference  between  a prebendary  and  a canon  is,  call  and  weft  points,  and  .every  ilar  in  it  is  12  lid  trial 
that  the  former  receives  his  prebend  in  confident  ion  of  hours  above  and  as  many  below  the  horizon,  in  each  . 
his  officiating  in  the  church,  but  the  latter  merely  by  liis  revolution. 


being  received  into  the  catliedral  or  college.  The  fun’s  motions  determine  the  length  of  day  obfcrvao 

PK.ECARIUM,  in  Scots  law*.  See  Law,  N®  clxxt’H.  and  night,  and  the  viciffitudet  of  the  feafous.  By  hiinm  <dth* 
9.  long  fcrics  of  ohfervationr,  the  Ihcphcrds  of  Afia  were  Afiatk 

PRECEDENCE,  a place  of  honour  to  wliich  a able  to  mark  out  the  fun’s  path  in  the  heavens;  be  being***^®' 
perfon  is  entitled  This  is  cither  of  courtcfy  or  of  right,  always  in  the  oppofitc  point  to  that  which  comes  to 
The  former  is  that  which  is  due  to  age,  eftate,  Stc.  the  meridian  at  midnight,  with  equal  but  oppofitc  dedi- 
which  is  regulated  by  cuftom  and  civility : the  latter  nation.  Tims  they  could  tell  the  ft.trs  among  wliich 
is  fettled  by  authority  ; and  when  broken  in  upon,  the  fun  then  wav,  although  they  could  not  fee  them, 
gives  an  action  at  law.  They  diicovcrcd  that  his  path  was  a great  circle  of  the 

In  Great  Britain,  the  order  of  precedency  is  as  fol-  heavens,  afterward  called  the  Ecliptic;  which  cuta 
lows  : The  king  ; the  princes  of  the  blood  ; the  arch-  the  Equator  in  two  oppolite  points,  dividing  it,  and  be-  * * 

bifhop  of  Catiterbuiy  ; the  lord  high  chancellor;  the  tng  divided  by  it,  into  two  equal  parts.  '1  hey  fartli' v 
archbHhop  of  York  ; the  lord  treafurer  of  England  ; ohferved,  that  when  tlie  fun  wras  in  cither  of  thcfc  points 
the  lord  prrfulent  of  the  council  ; the  lord  privy  feal ; of  interfc&ioo,  his  circle  of  diurnal  revolution  coincided 
dukes;  the  cldcft  funs  of  dukes  of  tbc  blood  royal;  mar-  with  the  equator,  and  therefore  the  days  and  nights 
quiffes  ; dukes  cldcft  fons  ; earls;  marquiflts  t deleft  fons;  were  equal,  lienee  the  equator  came  to  be  called  the 
dukes  younger  fons  j vifeounts ; earls  cldcft  Ions  ; mar-  Equinoctial  line,  aad  the  points  in  which  it  cuts  the 
qniffes  younger  fons  ; bifhops ; barons  ; fpeaker  of  the  ecliptic  were  called  the  Equinoctial  eqimts,  and  tlie 
hoitic  of  commons;  lord  eorrmiflioncr  of  the  great  feal;  fun  was  then  faid  to  be  in  tlie  equinoxes.  One  of  thcfc 
vifeounts  eldcil  fons  ; earls  younger  fons  ; barons  cldcft  was  called  the  Vernal  and  the  other  the  Autumnal 
fans  ; privy  counfcflors  not  peers  ; chancellor  of  tbc  ex-  Equinox.  3 

chequer;  chancellor  of  tlie  duchy  ; knights  of  the  gar-  It  was  evidently  an  important  problem  in  practical  To  deter  - 
ter  not  peers;  lord  chief  juft  ice  of  the  king’s  lie  neb  j aftronomy  to  determine  the  cxa&  moment  of  the  fun’*  JTj15* 
mailer  of  the  roll*  ; lord  chief  jnliiee  of  the  common  occupying  thefe  flat  ions  ; for  it  was  natural  to  compute 
pleas  ; lord  chief  baron  of  the  exchequer;  puifue  judges  the  courfc  of  the  year  from  that  moment.  Accordingly  pyit  pt  *lte 
and  baron* ; knights  banneret,  if  made  in  the  field  ; this  lias  been  the  leadiug  problem  in  the  aftronomy  of  equinoctial 
mailer*  in  chancery;  vifccunts  younger  fons;  barons  all  nations.  It  is  fufccptiblc  of  considerable  preciiion,  V01111** 
vounger  fons ; baronets  ; knights  banneret  ; knights  of  without  any  apparatus  of  inftruments.  It  is  only  nr- 
the  Bath;  knights  bschcluis;  baronets  cldcft  fons;  cdfaiy  to  obferve  the  fun’s  declination  on  the  noon  of 
knights  cldcft  fons  ; baronet*  youngrr  fons  ; knights  two  or  three  days  before  and  after  the  cquino&ial  day. 
younger  fom;  field  and  flag  officers;  doctors  graduate;  On  two  ceufecutivc  days  of  this  number,  his  declination 
ferjcauU  at  law* ; cfquirc* ; gcntlrmfcn  bearing  coat  ar-  mull  have  changed  from  north  to  fouth,  or  from  fouth 
jnour;  yeomen;  tradefmen  ; art;ficcT»;  lalvourer*. — to  north.  If  his  declination  on  one  day  was  observed 
Ml',  The  ladies,  except  thole  of  archbifhops,  biftiop-tj  to  be  2 r north,  and  on  the  next  5*  fouth,  it  foHows  that 
and  judges,  take  place  according  to  the  degree  of  quality  his  declination  was  nothing,  or  that  he  was  in  tbc  equi- 
c f their  hufband*  ; and  unmarried  ladies  take  place  ac-  noAial  point  about  23  minutes  after  7 in  the  morning 
cordmg  to  that  of  their  fathers.  of  tlie  fecund  day.  Knowing  the  prccifc  moments,  and 

PRECEDENT,  in  law,  a cafe  which  has  been  dc-  know  ing  the  rate  of  the  fun’s  motion  in  the  ecliptic,  it 


cording  to  that  of  their  fathers.  of  tlie  fecund  day.  Knowing  the  prccifc  moments,  and 

PRECEDENT,  in  law,  a cafe  which  has  been  dc-  know  ing  the  rate  of  the  fun’s  motion  in  the  ecliptic,  it 
termined,  and  which  fcrvcs  as  a rule  for  all  of  tlie  fame  is  cafy  to  afeertaiu  the  prtcifc  point  of  tlie  ecliptic  in 


nature.  which  the  equator  intcrlc&cd  it. 

PRECENTOR,  a dignity  in  cathedrals,  popularly  By  a fcrica  of  fuch  observation*  made  at  Alexandria  Hipptr- 
called  the  ehantor.  or  majier  of  the  (hair.  between  the  years  161  and  127  before  Chrift,  Hippar-  chus's  *!&• 

PRECEPT,  in  law,  a command  in  writing  Cent  by  chtis  the  father  of  our  aftronomy  found  tliat  the  point  csvciieu 
a chief  juftice  or  jufticc  of  the  peace,  fbr  bringing  a per-  of  the  autumnal  equinox  was  about. fix  degrees  to  tbc 
fun,  record,  or  other  matter  before  him.  tad  ward  of  tlie  flar  calkd  Smca  virgin  is.  Eager  to 

determine 
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ftrccdUon  determine  everything  by  multiplied  obfervatiorvs,  he  ran. 

• facked  nil  the  Chaldean,  Egyptian,  and  other  records, 
to  wliich  his  travels  could  procure  him  acccfs,  for  obfer- 
vations  of  the  fame  kind ; but  he  docs  not  mention  his 
baring  found  any.  He  found,  however,  fame  obferva- 
tions  of  Ariftilius  and  Timochares  made  about  150 
years  before.  From  thefe-  it  appeared  evident  that  the 
point  of  the  autumnal  equinox  was  then  about  eight  de- 
grees call  of  the  fame  ftar.  He  difeufies  thefe  obftrva- 
tions  with  great  fogacity  and  rigour  ; and,  on  their  au- 
thority, he  aflerts  that  tlic  equinoctial  points  are  not 
fixed  in  the  heavens,  but  move  to  tlic  weftward  about  a 
I degree  in  7 5 yean  or  fonuwhat  lets. 

Why  called  This  motion  ia  called  the  PasctssiOH  or  th  t Equi- 
*o**-*i  becaufe  by  it  the  time  and  place  of  the  fun's 
equinoctial  ftation  precede*  the  ufual  calculations : it  is 
fully  confirmed  by  all  fubfequent  obfervations.  In  1 750 
the  autumnal  equinox  was  obferved  to  be  20°  21 ' weft- 


fr-n  of  the 
•aqwmoxc*. 


bined  him  with  the -ftar  FomaJhafet*  in  their  myftsedArwsiL  t 
kalendar.  •This  knowledge  ia  alfo  inrolred  in  the  pre-  ,T"VT~ 
ctfpta  of  the  Chincfc  aftronomy,  of  much  older  date  ■ 
than  the  time  of  Hipparchus.  ,ocu^« 

Bat  all  thefe  acknowledged  lafta  are  not  fuficseot  4ti  Ef>V- 
for  depriving  Hipparchus  of  the  honour  of  the 
very,  or  fixing  on  him  the  charge  of  plagisrifm.  This^x 
motion  was  a thing  unknown  to  the  aftronomers  of  the  '* 
Alexandrian  fchooi,  and  k was  pointed  out  to  them  But  fafltff 
by  Hipparchus  in  the  way  in  which  he  ascertained 
every  other  position  in  aftronomy,  namely,  as  the  ma- 
thematical refult  of  aftual  obfervations,  and  not  as  a 
thing  dcduciblc  from  any  opinions  on  other  fubjedt  re- 
lated to  it.  We  foe  him,  on  all  other  occasions,  eager  to 
confirm  his  own  observations,  and  his  dedu&ions  from 
them,  by  every  thing  he  could  pick  up  from  other  aft.ro- 
nomera  ; and  he  even  adduced  the  above-mentioned 
pra&i’ce  of  the  Egyptians  in  corroboration  of  his  doc- 


ward  of  fpica  yirgiuis.  Suppollng  the  motion  to  hare  trine.  It  is  more  than  probable  then  that  he  did  not 

* j r 11 . 1.  I .Li 4.  * 1 .1  r »• 
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been  uniform  during  this  period  oi  ages,  it  follows  that 
the  annual  preccflion  is  a boat  50"! ; that  is,  if  the  ce- 
Jcttial  equasor  cuts  the  ecliptic  in  a particular  point  on 
any  day  of  this  year,  it  will  on  the  fame  day  of  the  fol- 
lowing year  cut  it  in  a point  50'x  to  the  weft  of  it,  and 
the  fun  will  come  to  the  eauiuox  20  23  before  he  has 
completed  his  round  of  the  heavens.  Thus  tlic  equinoc- 
tial or  tropical  year,  or  true  year  of  feafons,  is  fo  much 
(hortcr  than  the  revolution  of  the  fun  or  the  fidercal  year. 

__ ^ It  is  this  difeovery  that  has  chiefly  immortalir.ed 

of  the  dif-  the  name  of  Hipparchus,  though  it  muil  he  acknow- 
ledged that  all  his  agronomical  rcfearclics  have  been 
conduced  with  the  fame  fogacity  and  intelligence.  It 
was  natural  therefore  for  him  to  value  hrmiclf  liighly 
for  the  difeovery.  It  muft  be  acknowledged  to  be  one 
of  the  moil  ftngular  that  has  been  made,  that  the  re- 
volution of  the  whole  heavens  Aonld  not  be  liable, 
but  its  axis  continually  changing.  Fen*  it  muft  be  ob* 
ferved,  that  fmec  the  equator  changes  its  pofition,  and 
the  equator  is  only  an  imaginary  circle,  equidiflant  from 
the  two  poles  or  extremities  of  the  axis  ; thefe  poles 
and  this  axis  muft  equally  change  their  pofitions.  The 
equino&ial  points  make  a complete  revolution  in  about 
25743,  the  equator  bring  all  the  while  inclined  to  the 


know  irry  thing  more.  Had  he  known  the  Indian 
preccflion  of  54*  annually,  he  had  no  temptation  what- 
cver  to  withhold  him  from  ufiag  it  in  preference  to  one 
which  be  acknowledges  to  be  inaccurate, becaufe  deduced 
from  the  very  fhort  period  of  150  years,  and  from  the 
obfervations  of  Timochares,  in  which  he  had  no  great 
confidence. 


I bis  motion  of  the  flatty  heavens  was  long  a matter  Heavnlf 
of  difeuflion,  as  a thing  for  which  no  phyfical  rcafoo  *B<*wn* iB 
could  be  afligned.  But  the  eftablifhment  of  the  Co- 
pcmican  fyftem  reduced  it  to  a very  Ample  affair  ; thc^Ju* 
motion  which  was  thought  to  affed  all  the  heavenly  frfcta, 
bodies,  is  now  acknowledged  to  be  a deception,  or  a folic 
judgment  from  the  apjiearancea.  The  earth  turns 
round  its  own  ax  in  while  it  revolves  round  the  fun,  in 
the  fame  manner  as  we  may  caufc  a child’s  top  to  (pin 
on  the  bnm  of  a mill-ftonc,  while  the  ftonc  is  turning 
flowly  round  its  axis.  If  the  tup  fpin  flcadity,  with- 
out  any  wavering,  its  axis  will  always  point  to  the  ze- 
nith ot  the  heavens ; but  we  frequently  fee,  that  while 
it  fpins  b rifle ly  round  its  axis,  the  axis  ttfdf  has  a flow 
conical  motion  round  the  vertical  line,  fo  that,  if 
produced,  it  would  (lowly  describe  a circle  in  the  hea- 
vens round  the  zenith  point.  The  flat  furface  of  the 


ecliptic  in  nearly  the  fame  angle.  Therefore  the  jkjIcs  of  top  may  reprefent  the  terreftrial  equator,  gradually  tum- 
this  diurnal  revolution  muft  deferibe  a circle  round  tlic  ing  itfclf  round  on  all  ftdes.  If  this  top  were  formed 
poles  of  the  ecliptic  at  the  diftancc  of  about  23’  degrees  like  a ball,  with  an  equatorial  circle  on  it,  it  would  re- 
111  25745  years|  and  in  the  time  of  Timochares  the  north  prefent  the  whole  motion  very  prettily,  the  only  diffe- 
polcof  the  heavens  muil  have  been  30  degrees  caltward  icnce  being,  that  the  (pinning  motion  and  this  waver- 


of  where  it  now  is. 

Hipparchus  Hipparchus’  has  been  accufed  of  pkigiarifm  and  in- 
lias  been  finecritv  in  this  matter.  It  is  now  very  certain  that 


•ceufed  of  preccflion  of  the  equinoxes  was  known  to  the  aftro- 
ysfUfifin,  fir  .v-  „r  tj;_ 


xiomersof  India  many  ages  before  the  time  of  Hip- 
parchus. It  appears  alio  that  the  Chaldean*  had  a 
pretty  .accurate  knowledge  of  the  year  of  k afoot. 
From  their  faros  we  deduce  their  meafurc  of  thi*  year 
to  be  365  days  5 hours  49  minutes  and  1 1 fcconds, 
exceeding  the  truth  only  by  26  , and  much  more  exact 
than  the  year  of  Hipparchus.  They  had  alfo  a fidcreal 
year  of  365  d;tys  6 hours  1 1 minute*.  Now  what  could 
occafion  an  attention  to  two  years,  if  they  did  not  foppofe 
the  cqoinokca  moveable  ? Tbc  Egyptians  alfo  had  a know- 
ledge of  fomething  equivalent  to  this:  for  they  had  dif- 
covered  that  the  dog-liar  was  no  longer  the  faithful  for- 
warncT  of  the  overflowing  of  the  Ntfe ; and  they  com- 


*-t  motion  ait  in  the  fame  direction  ; whereas  the  diur- 
nal rotation  aiid  the  motion  of  the  cquinodlial  points  are 
in  conimi*  y directions.  Even  this  diflinuiarUy  may  be 
removed,  by  making  the  top  turn  on  a cap,  like  the 
card  of  a mariner's  com  pad.  t0 

It  is  now  a matter  fully  eftablilhcd,  that  while  the  Wtki 
earth  revolves  round  the  fun  from  weft  to  cafl,  ia  the  ■***!>•• 
plane  of  he  ecliptic,  in  the  courfc  of  a year  it  turns 
round  it  t own  axis  from  weft  to  calf  in  23b  36  4 ’, 
which  axis  is  inclined  to  this  plane  in  an  angle  of  nearly 
23“  28’  ; and  that  this  axis  turn*  round  a line  pcrj>en- 
dicular  to  the  ecliptic  in  25,745  years  from  eaft  to  weft, 
keeping  ne  m ly  the  fame  inclination  to  the  ecliptic. — 

By  this  means,  its  pole  in  the  fphere  of  the  ftarry  hea- 
vens describes  a circle  round  the  pole  of  the  ecliptic  at 
the  diftancc  of  23®  28*  nearly.  T*he  confequencr  of 
this  muft  bef  that  the  terteftrial  equator,  when  produ- 
3 ced 
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ced  to  the  (pbctt  of  the  Harry  heavens,  will  out  the 
w"«r“  ecliptic  in  two  uppofitc  points*  through  which  the  fun 
mtift  puls  when  lie  mak  es  the  day  anil  night  equal  ; and 
that  t liefc  points  mull  fhift  to  the  wiftwanl,  at  the  rate 
of  504  feconda  annually,  which  is  the  pmxfiion  of  the 
equinoxes.  Accordingly  this  lias  been  the  received 
do&rine  among  altroncnurs  for  nearly  three  centuries 
ami  it  yrm  thought  perkcUy  conformable  to  appear* 

1 1 awe*. 

Bo'lcy’*  But  Dr  Bradley,  tin:  moll  fagaciousof  modem  aftro- 
dWrer  *°  nomcrf»  hoped  to  difeover  the  parallax  of  the  earth’s 
t)<pird's»0,b't  h?  obfervations  of  the  atiual  polition  of  the  pole 
nft'.e  of  the  ct  It  dial  revolution.  Dr  Hooke  had  attempted  this 

«nh’«  or-  before,  hut  with  very  imperfect  iullrumcuts.  The  art 
of  obferving  being  now  piodigiou/ly  improved.  Dr  brad- 
ley  refumed  this  inveftigation.  It  will  ealily  appear, 
that  if  the  earth’s  axis  keeps  parallel  to  itfclf,  its  extre- 
mity mull  deferibe  in  the  fphere  of  the  Harry  heaveos 
a figure  equal  and  parallel  to  its  orbit  round  the  fun  ; 
and  if  the  liars  be  fo  near  that  this  figure  is  a viiible  ob- 
ject, the  pole  of  diurnal  revolution  will  he  in  different 
(liflinguifhablc  [mints  of  this  figure.  Consequently,  if 
the  axis  deferibe*  the  cone  already  mentioned,  the  pole 
will  not  deferibe  a circle  round  the  pole  of  the  ecliptic, 
but  will  hate  a looped  motion  along  this  circumference, 
fimilar  to  the  abfolutc  motion  of  one  of  Jupiter’s  fatcl- 
litcs,  deferibing  an  epicycle  whole  centre  deferibe*  the 
i»  circle  round  the  pole  of  the  ecliptic. 
rdScuiiiet  lie  accordingly  obferved  fuch  an  epicyclical  motion, 
ob  aw*  that  he  liad  now  overcome  the  only  diffi- 

Va'fd  by  cully  in  the  Copcmican  fyllem  ; but,  on  maturely  oon- 
ju.Jeut.  fidering  his  obfervations,  he  found  this  epicycle  to  be 
quite  inconfdlcnt  with  the  confcqucncrs  of  the  annual 
parallax,  and  it  puzzled  hint  exceedingly.  One  day, 
while  taking  the  amufermnt  of  failing  about  on  the 
Thames,  he  .obferved,  that  every  time  the  brmt  tacked, 
the  dirc&ion  of  the  wind,  cilimatrd  by  the  dirc&ion  of 
the  vane,  feemed  to  change.  This  immediately  fug- 
gelled  to  him  the  caufc  of  his  obferved  epicycle,  and 
he  found  it  an  optical  illulioti,  occaiioncd  by  a combi- 
nation of  the  motion  of  light  with  tire  motion  of  his 
trlefcope  while  obferving  the  polar  liars.  Thus  he  un- 
wittiugly  (ilabliflied  an  incontrovertible  argument  for 
the  truth  of  the  Copcmican  fyilein,  and  immortalized 
his  name  by  his  difeovery  of  the  Aberration  of  the 
tj  liars. 

further  He  now  engaged  in  a ferits  of  obfervations  for  af- 
’■soe/thc  crTtl'n'DF  lunftances  of  this  difeovery.  In 

iuhjtft,  the  courfc  of  tliele,  which  were  continued  for  28  years, 
he  discovered  anotlicr  epicyclical  motion  of  the  pole  of 
the  heavens,  which  was  equally  curious  and  unexpected. 
He  found  that  the  pole  deferibed  an  epicycle,  whole 
diameter  was  about  18' , having  for  its  centre  that  point 
of  the  circle  round  the  pole  of  the  ecliptic  in  w hich  the 
pole  would  have  been  found  independent  of  this  new 
motion.  He  alfu  obferved,  that  the  period  of  this  cpi- 
cyclical  motion  was  18  years  and  (even  months.  It 
itruck  him,  that  this  was  precifcly  tlie  jieriod  of  the  re- 
volution of  the  nodes  of  the  moon’s  orbit.  He  gave  a 
brief  account  of  thefe  refults  to  Lord  Macclesfield,  then 
prcHdcnt  of  the  Royal  Society,  in  l "47.  Mr  Machin, 
to  whom  lie  alfo  communicated  the  obfervaiions,  gave 
him  in  return  a very  neat  mathematical  hypothefis,  by 
which  the  motion  might  be  calculated. 

CCuvXlV  Let  E (fig.  1.),  Ik-  the  pole  of  the  ecliptic,  and  SPQ__ 
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a circle  dirt  ant  ftum  it  23*  28,  reprefenting  the  circle 
deferihed  by  the  pole  of  the  equator  during  one  revolu- 
tioo  of  the  eqtrino&ia]  points.  Let  P be  the  place  of 
this  laft  mentioned  pole  at  fomc  given  time.  RonodreJ  thr  irj 
P deferibe  a circle  A BCD,  wbofe  diameter  AC  is  ^ H'1''* 
The  real  iituation  of  the  pole  will  he  in  the  circumference’  ^ beTi* 
of  this  circle;  and  its  place,  in  this  circumference,  do*  .g-.i  .„ 
pends  on  the  place  of  the  moon's  afccniiing  nixie,  Vfci  ibc  s 
Draw  EPF  and  GPL  perpendicular  t » it  ; let 
be  the  colure  of  the  equinoxes,  and  EF  the  colure  of 
the  folllices.  Dr  Bradley’s  obfervations  thawed  that  the 
pole  was  in  A when  the  node  was  in  L,  the  ver- 
nal equinox.  If  the  node  recede  to  H,  the  winter 
ioiilicc,  the  pole  is  in  B.  When  the  node  is  in  the 
autumnal  equinox  at  O,  the  pole  is  at  C ; and  when 
the  node  is  »n  F,  the  fununcr  foltlice,  the  pole  is  in  D. 

In  all  intermediate  lit  nations  of  the  moon’s  afic ending 
notle,  the  pole  is  in  a print  of  the  circumference  A BCD, 
three  rtgnsor  90“  more  advanced.  tj 

Dr  Bradley,  by  comparing  together  a great  number  More  r*3<q 
of  obfervations,  found  that  the  mathematical  theory,  ^ ^nj  * 
and  the  calculation  depending  on  it,  would  cnrrcfpoml  for 
much  better  with  the  ohfervationf,  if  an  tllipfc  were; he  ciicie. 
fubilituted  for  the  circle  A BCD,  making  the  longer 
axis  AC  18",  and  the  ihortcr,  Bl),  16".  Mr  d’Alem- 
bert determined,  by  the  physical  theory  of  gravitation, 
the  axes  to  be  1 8*’  and  13  , 4. 

Thefe  obfervations,  and  this  mathematical  theory,  Th- IV  «!»* 
mull  be  coniidcrcd  as  fo  many  fails  in  atlronomy,  and  f,'rvatj  n* 
we  mull  deduce  from  them  the  methods  of  comp  lit  i og  * ”lT0!!!,*re 
the  places  of  all  celeilial  phenomena,  agreeable  to  th<i„&.  in 
univcrl'ai  pradicc  of  determining  every  point  of  the  hca-altrouomy', 
vens  by  its  longitude,  latitude,  right  afccofion,  and  de- 
clination. f7 

It  is  evident,  in  the  firft  place,  that  this  equation  OM«qu!ry 
of  the  pole’s  motion  makes  a change  in  the  obliquity  **f  ,h<*  e* 
of  the  ecliptic.  The  inclination  of  the  equator  to  the*  ^tu* 
ecliptic  is  meafured  by  the  arch  of  a great  circle  inter- 
cepted between  their  poles.  Now,  if  the  pole  be  in  O 
inflead  of  P,  it  is  plain  that  the  obliquity  is  meafured 
by  EO  in  Head  of  EP.  If  EP  be  confident  as  the 
mean  obliquity  of  the  ecliptic,  it  is  augmented  by  9 ’ 
when  the  moon's  afeending  node  is  m the  vernal  equi- 
nox, and  confequently  the  pole  in  A.  It  is,  on  the 
contrary,  diminilhed  9’*  when  the  node  is  ?r.  the  au- 
tumnal equinox,  and  tire  pole  in  C;  and  it  is  equal  to 
the  mean  when  the  node  is  in  the  colure  of  the  folllices. 

This  change  of  the  inclination  of  the  earth’s  axis  to  the 
plane  of  the  ecliptic  was  called  the  nutation  of  the  axii 
by  Sir  Ifaac  Newton;  who  Ihowed,  that  a change  or* 
nearly  a fecond  mull  obtain  in  a year  by  the  a then  of 
the  fun  on  the  prominent  parts  of  the  t erred  rial  ipi  to- 
roid. But  he  did  not  attend  to  the  change  which 
would  he  made  in  this  motion  by  the  variation  which 
obtains  in  the  cbllurbing  force  of  the  moon,  in  conic* 
q uence  of  the  different  obliquity  of  her  attic  j ou  the 
equator,  ariling  from  the  motion  of  her  own  oblique  or- 
bit. It  is  this  change  which  now  goes  bv  t lie  name 
nutation,  and  we  owe  its  difeovery  entirely  to  Dr 
Bradley.  The  general  change  of  the  po/irion  of  the 
earth’s  axis  has  been  termed  ut  viatiok  by  modern  ailio- 
noir.crs.  1? 

The  quantity  of  this  change  of  obliquity  is  cafJy  af-Ql‘a’'*i*'  of 
ccrtaiiird.  It  is  evident,  from  what  has  been  already  c ; 

faid,  that  when  the  pole  is  in  O,  the  arch  ADCO  is 
3 M equal 
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Prmflien  equal  to  the  node’s  longitude  from  tlic  vernal  equinox, 
v " * ' and  that  PM  is  its  coline  ; and  (on  account  of  the  final!* 
nefs  of  A Pin  com  pari  fim  of  EP)  PM  may  be  taken  for 
the  change  of  the  obliquity  of  the  ecliptic.  This  is 
therefore  ==9'  X cof.  long,  node,  and  is  additive  to  the 
mean  obliquity,  while  O is  in  the  fcmicirclc  BAD,  that 
is,  while  the  longitude  of  the  node  is  from  9 figns  to  3 
figns;  but  fubtradive  w bile  the  longitude  of  the  node 
changes  from  3 to  9 figns. 

But  the  nutation  changes  alfo  the  longitudes  and 
right  afeenfion*  of  the  flare  and  planets  by  changing 
the  cquino&ial  points,  and  thus  occafioning  an  equa- 
tion in  the  prreeflion  of  th**  equinoctial  points.  It  was 
this  circumllance  which  made  it  neceffary  for  us  to  con- 
fider  it  in  this  place,  while  cxprcfsly  treating  of  this 
prreeflion.  Let  us  attend  to  this  derangement  of  the 
cqoino&ial  points. 

The  great  circle  or  meridian  which  pafles  through 
the  poles  of  the  ecliptic  and  equator  is  always  the  l*ol- 
ftitnl  colure,  and  the  equino&ial  colurc  is  at  right 
angles  to  it : therefore  when  the  pole  is  in  P or  in  O, 
EP  or  EO  is  the  folilitial  colurc.  Let  S be  any  fixed 
ftar  or  planet,  and  let  SE  be  a meridian  or  circle  of  lon- 
gitude ; draw  the  circles  of  declination  PS,  OS,  and 
the  circles  M EM',  mEm‘,  perpendicular  tu  PE,  OE. 

If  the  pole  were  in  its  mean  place  P,  the  equinoctial 
points  would  be  in  the  ecliptic  merid'an  M EM , or 
that  meridian  would  pafs  through  the  intcrfeclions  of 
the  equator  and  ecliptic,  and  the  angle  M ES  would 
mcafure  the  longitude  of  the  Aar  S.  But  when  the 
pole  is  in  O,  the  ecliptic  meridian  mEw’  will  pafs  thru* 
the  equinoctial  points.  The  equinoctial  points  muft 
therefore  be  to  the  well  ward  of  their  mean  place,  and 
the  equation  of  the  preceflion  muft  be  additive  to  that 
precefiion  ; and  the  longitude  of  the  ftar  S will  now  be 
meafured  by  the  angle  m ES,  which,  in  the  cafe  here 
reprefented,  is  greater  than  its  mean  longitude.  The 
difference,  or  the  equation  of  longitude,  arifing  from  the 

. . OM 

nutation  of  the  earth’s  axis,  is  the  angle  OEP,  or 

OM  is  the  fine  of  the  angle  CPO,  which,  by  what  has 
been  already  obfcived,  is  equal  to  the  longitude  of  the 
rode  : Therefore  OM  is  equal  to  9 'X  long,  node,  and 
OM  . 9fX  fin.  long,  node  . 

OE  “ to  TS7rf3i^r.ci if  1 h“  csuat,,'n  " 
additive  to  the  mean  longitude  of  the  ftar  when  O is 
the  femicirclc  CBA,  or  while  the  afeending  node  is 
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palling  backwards  from  the  vernal  to  the  autumnal  equi- 
nox ; but  it  is  fubtraftive  from  it  while  O is  in  the  femi- 
circle  ADC,  or  while  the  node  is  paffmg  backwards  from 
the  autumnal  to  the  vernal  equinox  ; or,  to  exprefs  it 
more  briefly,  the  equation  is  fubtru&ivc  from  the  mean 
longitude  of  the  ftar,  while  the  afeending  node  is  in  the 
firft  fix  figns,  and  additive  to  it  while  the  node  is  in  the 
hft  fix  figns. 

Tin's  equation  of  longitude  is  the  fame  for  all  the 
flare,  for  their  longitude  is  reckoned  on  the  ecliptic 
(which  is  here  fuppofed  invariable)  ; and  therefore  is 
afftfted  only  by  the  variation  of  the  point  from  which 
the  longitude  is  computed. 

The  light  afeenfion,  being  computed  on  the  equator, 
fuifert  a double  change.  It  is  computed  from,  or  be- 
gins at,  a different  point  of  the  equator,  and  it  termi- 
nate* at  a different;  point  bccaufc  the  equator  having 


changed  its  pofition,the  circle*  of  declination  alfo  change  Preetlls* 
theirs.  When  the  pole  is  at  P,  the  right  afeenfion  of  — ~v— ^ 
S from  the  folftitisd  colutc  is  meafured  by  the  angle 
SPE,  contained  between  that  colure  and  the  ftar’s  circle 
of  declination.  But  when  the  pole  is  at  O,  the  right 
afeenfion  i*  meafured  by  the  angle  SOE,  and  the  dif- 
ference of  SPE  and  SOE  is  the  equation  of  right  af- 
cenfien.  The  angle  SOE  confifts  of  two  parts,  COE 
and  COS  ; GOE  remains  the  fame  wherever  the  ftar  S 
is  placed,  but  COS  varies  with  the  place  of  the  liar.— 

We  muft  firft  find  the  variation  by  w hich  GPE  becomes 
GOE,  which  variation  is  common  to  all  the  ftars.  The 
triangles  GPE,  GOE,  have  a conftaut  fide  GE,  and  a 
conftant  angle  G ; the  variation  PO  of  ihe  fide  GP  is 
extremely  final!,  and  therefore  the  variation  of  the  angles 
may  be  computed  by  MrCotcs’s  Fluxionary  Theorems. 

Sec  Simpfon’s  F/uxioru,  $ 253,  &c.  As  the  tangent  of 
the  fide  EP,  oppofitc  to  the  conftant  angle  G,  is  to  the 
fine  of  the  angle  EPG,  oppofitc  to  the  conftant  fide 
EG,  fo  is  PO  the  variation  of  the  fide  GP,  adjacent  to 
the  conftant  angle,  to  the  variation  x of  the  angle 
GPO,  oppofitc  to  the  conftant  fide  EG.  This  gives 
9 X fin.  long,  node 

* = 'u^Ldip.'  " Thls  “ fub,ria'v'  from  th' 
mean  right  afeenfion  for  the  firft  fix  figns  of  the  node’s 
longitude,  and  additive  for  the  laft  fix  figns.  Tins  equa- 
tion is  common  to  all  the  liars.  tj 

The  variation  of  the  other  part  SOG  of  the  angle,  ®rh«r  TL* 
which  depends  on  the  different  pofition  of  the  hour^’00*1 
circles  PS  and  OS,  which  caufes  them  to  cut  the  equa- 
tion in  different  points,  where  the  arches  of  right  afeen- 
fion  terminate,  may  be  difeovered  as  follows.  The  tri- 
angles SPG,  SOG,  have  a conftant  fide  SG,  and  a 
conftant  angle  G.  Therefore,  by  the  fame  Cotefian 
theorem,  tan.  SP : fin.  SPG  = PO  : jr,  and  y%  or  the 
fecond  part  of  the  nutation  in  right  afeenfion,  = 
gf'X  fin.  diff.  R.  A.  of  ftar  and  node 
cotan.  declin.  ftar 

The  nutation  alfo  affects  the  declination  of  the  ftars: 

For  SP,  the  mean  codeclination,  is  changed  into  SO.— 

Suppofc  a circle  deferibed  round  S,  with  the  diftance  ^c^M:*u8* 
SO  cutting  SP  in/;  then  it  is  evident  that  the  cqua- ° 1 tlU^,, 
tion  of  declin.  is  P/  — PO < cofine  OI/=  9’  X lign 
r.  afeeu.  of  ftar — long,  of  node.  *5 

Such  are  the  calculations  in  conftant  ufe  in  our  a- A 
ftronomical  rcfcarchcs,  founded  on  Machines  Theory.  ” ci]cu*- 
Wheti  Hill  greater  accuracy  is  required,  the  elliptical  tijn. 
theory  muft  he  fuhftitutcd,  by  taking  (as  is  expreffed 
by  the  dotted  lines)  O in  that  point  of  the  ellipfc  de- 
feribed on  the  tranfvcrfc  axis  AC,  where  it  is  cut  by 
OM,  drawn  according  to  Maebin’s  theory.  All  the 
change  made  here  is  the  diminution  of  ONI  in  the  ratio 
of  1 8 to  1 3,4,  and  a erorrefoonding  diminution  of  the 
angle  CPO.  The  detail  of  it  may  be  feed  in  Dc  la 
Landed  .ijirtnomy,  art.  2874;  but  is  rather  foreign  to 
our  prcfciit  purpofe  of  explaining  the  preceffion  of  the 
equinoxes.  The  calculations  being  in  every  cafe  tedious, 
and  liable  to  millakes,  on  account  of  the  changes  of  the 
figns  of  the  different  equations,  the  zealous  promoters  of 
altvcnomy  have  calculated  and  publilhed  tables  of  all 
thefe  equations,  both  on  the  circular  and  elliptical  hv- 
pothclU.  And  ft  ill  more  to  abridge  calculations,  which 
occur  in  reducing  every  aftrononucal  obfervatiou,  when 
the  place  of  a phenomenon  is  deduced  from  a compari- 

fon 
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freccflS’n-  fon  with  known  fixed  ftars,  there  have  been  published 

tables  of  nutation  ar.d  prcccffioti,  for  fomc  hundreds  of 

the  principal  (tars,  for  every  pofition  of  the  moon’s  node 
ai  d of  the  fun. 

prerclfirtn  It  now  remains  to  confidcr  the  prrcefiion  of  the  eqiii- 
Kc  tqui*  noftial  points,  with  iu  equations,  a riling  from  the  nuta- 
cudial  tion  Gf  the  earth's  axis  as  a phyfical  phenomenon,  and 
kc-  lu  cn<jeavour  to  account  for  it  upon  thofc  mechanical 
principles  which  have  fo  happily  explained  all  the  other 
phenomena  of  the  cclcllial  motions. 
t **7  This  did  not  cfcape  the  penetrating  eye  of  Sir  Ifaac 
Newton  ; and  he  quickly  found  it  to  be  a confcquetjcc, 
Kcwroo  and  tlic  moll  beautiful  proof,  of  the  univerfal  gravitation 
m4  of  all  matter  to  all  matter  ; and  there  is  no  part  of  his 
wi  this  f-b-  inunortal  work  where  his  fagacitv  and  fertility  of  re- 
JC“*  fourcc  ftiinc  more  confpicuoufly  than  in  this  invert  iga- 
tion.  It  mull  be  acknowledged,  however,  that  New- 
ton’s inveitigation  is  only  a Ihrcwd  guefs,  founded  on 
affumptious,  of  which  it  would  be  extremely  difficult  to 
demonftrate  either  the  truth  or  fallity,  and  which  requi- 
red the  genius  of  a Newton  to  pick  out  in  fuch  a com- 
plication of  abilrufe  circumiUnccs.  The  fubjcA  Has 
occupied  the  attention  of  the  firft  mathematicians  of 
Europe  fincc  his  time  ; and  is  (till  confidcrcd  as  the 
moll  curious  and  difficult  of  all  'mechanical  problems. 
The  moil  elaborate  and  accurate  diflertations  on  the 
piccefliun  of  the  equinoxes  are  thofe  ot  Sylvabcll.i  and 
Walmcfly,  in  the  Philofophical  Tranfadions,  puhlifhed 
about  the  year  1754;  that  of  Thomas  Simpfon,  publiih- 
cd  in  his  Mifcellaneous  Tracts  ; that  of  Father  Friiius, 
in  the  Memoirs  of  the  Berlin  Academy,  and  afterwards, 
with  great  improvements,  in  his  Cofmographia;  that  of 
Euler  in  the  Memoirs  of  Berlin  ; that  of  D’Alembert  in 
a feparate  diflertation  ; and  that  of  l)e  la  Grange  on  the 
Libration  of  the  Moon,  which  obtained  the  prize  in 
the  Academy  of  Paris  in  1769.  We  think  the  difler- 
tation of  Father  Frifius  the  moil  perfpicuous  of  them  all, 
being  conducted  in  the  method  of  geometrical  analyfis  ; 
whereas  moil  of  the  others  proceed  in  the  fluxionary 
and  fymbolic  method,  which  is  frequently  deficient  in 
diilind  notions  of  the  quantities  under  coufidcration, 
and  therefore  does  not  give  us  the  fame  perfpicuous 
convidion  of  the  truth  of  the  rcfults.  In  a work  like 
ours,  it  is  impoffiblc  to  do  juft  ice  to  the  problem,  with- 
out entering  into  a detail  which  would  be  thought  ex- 
tremely difproportioned  to  the  fubjed  by  the  genera- 
lity of  our  readers.  Yet  thofe  who  have  the  ncctflary 
preparation  of  mathematical  knowledge,  and  wilh  to  un- 
derftand  the  fubjed  fully,  will  find  enough  here  to  give 
them  a very  diftind  notion  of  it ; and  in  the  article  Ro- 
tation, they  will  find  the  fundamental  theorems,  which 
will  enable  them  to  carry  on  the  inveitigation.  We  fhall 
firft  give  a (hort  (ketch  of  Newton’s  inveitigation,  winch 
is  of  the  moil  palpable  and  popular  kind,  and  is  highly 
valuable,  not  only  for  its  ingenuity,  but  alfo  becaufc  it 
will  give  our  unlearned  readers  diiiind  and  fatisfadory 
conceptions  of  the  chief  circumitancesof  the  whole  phe- 
tS  ncmena. 

tbuh  at  Let  S (fig.  t.)  be  the  fun,  E the  Earth,  and  M the 
N:»i/ni  moving  in  the  orbit  NMCDrr,  which  cuts  the 

1 tkvc/it,  P^AP€  l^c  Lchptic  in  the  line  of  the  nodes  N«,  and 
has  one  half  ntifrd  above  it,  as  reprefented  in  the  figure, 
p,i(e  the  other  half  being  hid  below  the  Ecliptic.  Sup- 
CCCCXiV  PP^C  ^ orbit  folded  dowu  ; it  will  coincide  with  the 
Ecliptic  in  the  circle  N m c d n.  Let  EX  reprefeut  the 


axis  of  this  orbit,  perpendicular  to  its  plane,  and  there- Pr  e fiiui, 
fore  inclined  to  the  Ecliptic.  Since  the  Moon  gravitates  1 ^ 
to  the  fun  in  the  dried  ion  MS,  which  is  all  above  the 
Ecliptic,  it  is  plain  that  this  gravitation  has  a tendency 
to  draw  the  Moon  towards  the  Ecliptic.  Suppofe  this 
force  to  be  fuch  that  it  would  draw  the  Moon  down 
from  M to  i in  the  time  that  flic  would  have  moved 
from  M to  /,  in  the  tangent  to  her  orbit.  By  the  com- 
bination of  thefe  motions,  the  Moon  will  defert  her  or- 
bit, and  deferibe  the  line  Mr,  which  makes  the  diagonal 
of  the  parallelogram  ; and  if  no  farther  adion  of  the  fun 
be  fuppofed,  (he  will  deferibe  another  orbit  M^n  , lying 
between  the  orbit  MCD  1 and  the  Ecliptic,  and  (he  w ill 
come  to  the  Ecliptic,  and  pafs  through  it  in  a poiut 
nearer  to  M than  n is,  which  was  the  former  place  of  her 
defeending  node.  By  this  change  of  orbit,  the  line  EX 
will  no  longer  be  perpendicular  to  it  ; but  there  will  be 
another  line  Ex,  which  will  now  be  perpendicular  to 
the  new  orbit.  Alio  the  Moon,  moving  from  M to  r, 
docs  not  move  as  if  (he  had  come  from  the  afeending 
node  N,  but  from  a point  N lying  beyond  it ; and  the 
line  of  the  nodes  of  the  orbit  in  this  new  pofition  is 
N Alfo  the  angle  MN«i  is  Icfs  than  the  ancle 
MNm. 

Thus  the  nodes  fhift  their  places  in  a direction  op- 
pofite  to  that  of  her  motion,  or  move  to  the  well  ward ; 
the  axis  of  the  orbit  changes  its  pofition,  and  the  orbit 
itfelf  changes  its  inclination  to  the  ecliptic.  Thefe 
momentary  changes  are  different  in  different  parts  of 
the  orbit,  according  to  the  pofition  of  the  line  of  the 
nodc-i.  Sometimes  the  inclination  of  the  orbit  is  in- 
creafed,  and  fometimes  the  nodes  move  to  the  eailward. 

But,  in  general,  the  inclination  increafe*  from  the  time 
that  the  nodes  arc  in  the  line  of  fyzigee,  till  they  get  into 
quadrature,  after  which  it  dimiuilhes  till  the  nodes  are 
agaiu  in  fyzigee.  The  nodes  advance  only  while  they 
are  in  the  octants  after  the  quadratures,  and  while  the 
moon  pafles  from  quadrature  to  the  node,  and  they  re- 
cede in  all  other  fituations.  Thercfoic  the  rcccfs  ex- 
ceeds die  advance  in  every  revolution  of  the  moon  round 
the  earth,  and,  on  the  w hole,  they  recede. 

What  has  been  faid  of  one  Moon,  would  be  true  of 
each  of  a continued  ring  of  Moons  furrounding  the 
Earth,  and  they  would  thus  compofe  a flexible  ring, 
which  would  never  be  flat,  but  waved,  according  to  the 
difference  (both  in  kind  and  degree)  of  the  dillurhing 
forces  ailing  on  its  different  parts.  But  fuppofc  thefe 
Moons  to  cohere,  and  to  form  a rigid  and  flat  ring,  no- 
thing would  remain  in  this  ring  but  the  cxccfs  of  the  con- 
trary tendencies  of  its  different  parts.  Its  axis  would  be 
perpendicular  to  its  plane,  and  its  pofition  in  any  moment 
w ill  be  the  mean  pofition  of  all  the  axes  of  the  orbits  of 
each  part  of  the  flexible  ring  ; therefore  the  nodes  of 
this  rigid  ring  will  continually  recede,  except  when  the 
plane  of  the  ring  pafTes  through  the  Sun,  that  is,  when 
the  nodes  arc  in  fyzigee;  and  (fays  Newton)  the  mo- 
tion of  thefe  nodes  will  be  the  fame  with  the  mean  mo- 
tion of  the  nodes  of  the  orbit  of  one  Moon.  The  in- 
clination of  this  ring  to  the  ecliptic  wall  he  equal  to 
the  mean  inclination  of  the  Moon’s  orbit  duriug  any  one 
revolution  which  has  the  fame  fituation  of  the  nodes. 

It  will  therefore  be  lead  of  all  when  the  nodes  arc  in 
quadrature,  and  will  incrcafc  till  they  are  in  fyzigee, 
and  then  diminiih  till  they  arc  again  in  quadrature. 

Suppofe  this  ring  to  contrail  in  dimeofions,  the  dif- 
3 M 2 turbing 
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Preeefim.  turning  force*  will  dimimlb  in  the  fame  proportion,  end  what  other*  could  hardly  difeover  with  a micrcfcooe  Prttcffij* 

in  th»»  proportion  will  all  then-  effc&s  diminish.  Sup-  in  the  light  of  the  meridian  fun.  Hi*  determination  " ^ J 

p jfe  its  motion  of  revolution  to  accelerate,  cr  the  time  of  tlic  form  and  dimenlion*  of  the  earth,  which  i*  the 

of  a revolution  to  diminiih  ; the  linear  effc&s  of  the  dif*  foundation  of  the  whole  proccfe,  is  not  offered  a*  any 

t urhisig  force*  being  as  the  fqnare*  of  the  times  of  their  thing  better  than  a probable  guefs,  in  r,  tfijialftma  ; and 

arlio  and  their  angular  effect*  as  the  time*,  thofc  er-  it  has  been  finer  demonftruted  with  geometrical  rigour 

)k»rs  muft  diminifh  alf®  on  this  account;  and  wc  can  by  M‘Laurin. 

commitc  what  thofc  error*  will  be  for  any  diameter  of  His  next  principle,  that  the  motion  of  the  nodes  of 
th-  ring,  and  for  any  period  of  its  revolution.  Wc  can  the  rigid  ring  is  equal  to  the  mean  motion  of  the  node* 

t-11,  therefore,  what  would  be  the  motion  of  the  nodes,  of  the  moon,  has  been  moll  critically  difcufTed  by  the 

the  change  of  inclination,  and  deviation  of  the  axir,  of  a firil  mathematician*,  as  a thing  which  could  neither  be 

ring  which  would  tonch  the  furfacc  of  the  earth,  and 


rcv-  lve  in  24  hours ; nay,  wc  can  tell  what  thefe  mo- 
tion* would  be,  fhould  this  ring  adhere  to  the  earth. 
They  mull  he  much  lefs  than  if  the  ring  were  detached; 
For  the  difturbing  forces  of  the  ring  mud  drag  along 
with  it  the  whole  globe  of  the  earth.  The  quantity 
of  motion  which  the  diftmbing  forces  would  have  pro- 
duced in  the  ring  alone,  will  now  (fays  Newton)  be 
produced  in  the  whole  mafs ; and  therefore  the  velocity 
mull  he  as  much  lef*  as  the  quantity  of  matter  is  greater: 
But  fliil  all  this  can  he  computed. 

Now  there  is  fuch  a ring  on  the  earth  : for  the  earth 
is  not  a fphere,  but  an  elliptical  fpheroid.  Sir  lfaac 
Newton  therefore  engaged  in  a computation  of  the  effects 
of  the  diilurbmg  force,  and  has  exhibited  a mod  beautiful 
example  of  mathematical  inveftigation  He  firil  allerts, 
that  the  earth  muji  be  an  elliptical  fpheroid,  whofe  po- 
Jar  axis  is  to  its  equatorial  diameter  as  229  to  230. 
‘t  hen  he  demonft rates,  that  if  the  fine  of  the  inclina- 
tion of  the  equator  be  railed  rf  and  if  / be  the  num- 
ber of  days  (lidcreal)  in  a year,  the  annual  motion  of 

j;  */;_  t 1 

a detached  ring  will  be  360'  X---- — He  then 

fhows  that  the  effed  of  tire  difturbing  force  on  this 
ring  is  to  its  effect  on  the  matter  of  the  fame  ring,  dif- 
tributed  in  the  form  of  an  elliptical  ftratum  (hut  ft  ill 
detached)  as  5 to  2 ; therefore  the  motion  of  the  node* 

will  be  *6o':X— ■»  or  16*  16''  24"  annually.  He 

*’  io< 

then  proceeds  to  fhow,  that  the  quantity  of  motion  in 
the  fphere  is  to  that  in  311  equatorial  ring  revolving  in 
the  fame  time,  as  the  matter  in  the  fphere  to  the  mat- 
ter in  the  ring,,  and  a*  three  limes  the  fquarc  of  a qua- 
drantal  arch  to  two  fquarc*  of  a diameter,  jointly ; 
Then  he  fhow*,  that  the  quantity  of  matter  in  the  ter- 
reftrial  fphere  is  to  that  in  the  protuberant  matter  of 
the  fpheroid,  av  521)00  to  461  (fuppofing  all  homoge- 
neous). From  thefe  premifes  it  follow*,  that  the  mo- 
tion of  16'  16'’  24  , mull  tie  dimiruthed  in  the  ratio  of 
10717  to  100,  which  reduces  it  to  9"  07'"  annually. 
And  this  (he  fays)  i«  the  prcceflion  of  the  equinoxes, 
occafiootd  by  the  adion  of  the  fun  ; and  the  reft  of 
the  50  j ',  which  is  the  obferved  prcceflion,  is  owing 
to  the  adion  of  the  moon*  nearly  five  times  greatei  than 
that  of  the  fun.  Thi*  appeared  a great  difficulty  : for 
the  phenomena  of  the  tides  fhow  that  it  cannct  much 
exceed  twice  the  fun’s  force. 

Notliiug  cau  exceed  the  ingenuity  of  this  pro  ref*. 
ri’*1*  unm  JoPIy  does  hi*  celebrated  and  candid  commentator,  l)a- 
^ons  ofTc  n*c^  flcrnoldh,  fay  (in  his  Diflcrtation  on  the  Tides, 
e*rth  «'c-  which  fhared  the  prize  of  the  French  Academy  with 
*><wiftr«ted  M’Laurin  and  Eulei),  that  Newton  faw  through  a veil 
by  M*Uii* 


-9 

Hctct' 
nnr  ution 


wuvea 

nrflakc,  and  that  the  motion  of  the  nodes  of  the  ring  is 
double  the  mean  motion  of  the  nodes  of  a finglc  moon ; 
and  that  Newton**  own  principles  Ihould  have  produced 
a preccflion  of  1 K J feconds  annually,  which  removes  the 
difficulty  formerly  mentioned. 

Hi*  third  affumption,  that  the  quantity  of  mo- 
tion of  the  ring  mull  be  (hared  with  the  included  fphrre, 
was  acquidced  in  by  all  his  commentators,  till  D' Alem- 
bert and  Euler,  in  1 749,  (ho  wed  that  it  was  not  the 
quantity  of  motion  round  an  axis  of  rotation  which  re- 
mained the  fame,  but  the  quantity  of  momentum  or  ro- 
tatory effort.  The  quantity  of  motion  i*  the  product 
of  every  particle  by  its  velocity  ; that  is,  by  its  drftmtce 
from  the  axis;  while  it*  momentum,  or  power  of  pro- 
ducing rotation,  is  a*  the  (quare  of  that  diftancc,  and  is 
to  be  had  by  taking  the  fum  of  each  particle  multiplied 
by  the  fqnare  of  its  diftancc  from  the  axie.  Since  the  earth 
differs  fo  little  from  a perfeft  fphere,  this  makes  no  fen- 
fible  difference  in  the  refuh.  It  will  inercafe  Newton’s 
prceeffion  about  three-fourths  of  a fecond. 

Wc  proceed  now  to  the  examination  of  this  pheno-  Exwniri- 
mcnon  upon  the  fbndamcntal  principles  of  mechanic*,  ti  n of  ?'ie 

Bccaufe  the  mutual  gravitation  of  the  particles  of 
matter  in  the  folar  fyftcm  is  in  the  inverfe  ratio  of  the ^e* 
fquarcs  of  the  diftancc,  it  follows,  that  the  gravitations 
oi  the  different  parts  of  the  earth  to  the  fun  or  to  the  rical  piis* 
moon  are  unequal.  The  nearer  particles  gravitate  morcriple*. 
than  thofc  that  are  more  remote. 

Let  PQ£E  (fig.  2.),  be  a meridional  fedion  of  the  _,jte 
terreftrial  Iphere,  arid  PO/>o  the  fedionof  the  itiferibed  n^cCXl’P 
fphere.  Let  CS  be  a line  in  the  plane  of  the  ecliptic 
puffing  through  the  fun,  fo  that  the  angle  ECS  is  the 
fuu's  declination.  Let  NCM  be  n plane  paffing  thro' 

(lie  centre  of  the  earth  at  right  angle*  to  the  plane  of 
the  meridian  PQ^E  ; NCM  will  therefore  be  the  plane 
of  illumination. 

In  eonfequence  of  the  unequal  gravitation  of  the  mat- 
ter of  the  earth  to  the  fun,  every  particle,  fuch  as  ft,  rs 
acted  on  by  a difturbing  force  parallel  to  CS,  and  pro- 
portional to  BD,  the  diibtncr  of  the  particle  from  the 
plane  of  illumination  ; and  this  fbrec  is  to  the  gravita- 
tion of  the  central  particle  to  the  fun,  as  th.ee  time* 

BD  is  to  CS,  the  diftance  of  the  earth  from  the  fun. 

Let  AB<r  be  a plane  paffing  through  the  particle  B, 
parallel  to  the  plane  EC^of  the  equator.  This  fc&ion 
of  the  carthwill  be  a circle,  of  which  An  is  a diameter, 
and  Qy  will  be  the  diameter  of  its  feitiem  with  the  mferi- 
l>ed  ipbere.  'Fhefc  will  be  two  concentric  circles,  and 
the  ring  by  which  the  ledion  of  the  fpheroid  exceeds 
the  fed  ion  of  the  fphere  will  have  AQjor  its  breadth  ; 

Vf  in  the  axis  of  figure. 

Let 


f-rrrfktf*. 
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Let  EC  be  reprcfcntcd  by  the  fymbol 
OC  or  PC 


EO  their  difference,  sr 
CL 

SI- 


a+h 


The  periphery  of  a circle  to  radiu*  r 
The  dillurbing  force  at  the  diilaocc  i 

from  the  plane  NCM  - - f 

The  fine  of  declination  ECS  • r» 
The  cofine  of  ECS  - - n 

It  is  evident,  that  with  refpccl  to  the  inferibed  fphene, 
• the  diilurhing  forces  arc  completely  compensated,  for 
every  particle  has  a comfponding  particle  in  the  ad- 
joining quadrant,  which  is  acted  on  by  an  equal  and 
eppofitc  force.  But  this  is  not  the  cafe  with  the  pro- 
tuberant matter  which  makes  up  the  fpheroid.  The 
fegments  NSj»  and  MT/w  are  more  acted  on  than  the 
figments  NT /a  and  M S j m ; and  thus  there  is  produced 
a tendency  to  a conversion  of  the  whole  earth,  round  an 
axil  palTmg  through  the  centre  C,  perpendicular  to  the 
plane  PQ^E.  We  fhall  diftinguifh  this  motion  from 
all  others  to  which  the  fpheroid  may  be  fubjedt,  by  the 
name  Libration'.  The  axis  of  this  lihmtion  is  always 
perpendicular  to  that  diameter  of  the  equator  over  which 
tire  fen  is,  or  to  that  meridian  in  which  he  is. 

Pbob.  I.  To  determine  the  momentum  of  libration 
corrcf] tending  to  any  petition  of  the  earth  refpefting 
tiic  fun,  that  is,  to  determine  the  accumulated  energy 
of  the  difturbing  forces  on  all  the  protuberant  matter  of 
tiic  fpheroid. 

Let  B and  b be  two  particles  in  the  ring  formed  by 
the  revolution  of  A(W  and  fo  foliated,  that  they  are  at 
equal  difttnccs  from  the  plane  NM  ; but  on  oppofite 
f dcs  of  it.  Draw  BD,  b<t,  perpendicular  to  NM,  and 
I LG  perpend  cular  to  LT. 

rhen,  hccaufe  the  momentum,  or  power  of  produ- 
nng  rotation,  is  as  the  force  and  as  the  dirt  a net  of  its 
uik  of  direction  from  the  axis  of  rotation,  jointly,  the 
combined  momentum  of  the  particles  B and  b will  be 
y.BD.pC — (lor  the  particles  B and  hy  are 
u^ed  in  contrary  directions).  Eut  the  momentum  of 
E i^/.BE.DC-f-  /".FD.DC,  and  that  of  l i.  fJG.JC — . 
).i G.cC ; and  the  combined  momentum  ii  /.BF.IW— 

y.FD.DC +<,C,=  tf.ZY  L F — a/.LT.TC. 

Brcaufc  M mid  n are  the  fmr  and  cofroe  of  the  angle 
ECS  or  I.CT,  tec  have  LTnr./.CL,  and  CT=u.CL, 
and  LI  sw.Ill.,  and  EFra.BL  This  gives  the  ino- 
Iwntum  = ifnrs  EL’  — CL’. 

The  breadth  At^of  ti.c  pre! uberant  ring  bring  very 
“*“•  we  may  fitppole,  without  anv  feu  D ie  error,  that 
ah  the  matter  of  the  line  AQJs  collected  in  the  point 
XJ  ?•“»  >■  Eke  manner,  that  trie  matter  of  the  whole 
ring  is  cwftcd  in  the  circumference  of  its  inner  circle, 
ar.d  that  B and  l now  icprefer.t,  not  Angle  pm  tides, 
but  the  collcaed  matter  of  lines  fueh  la  AO.  which 
leonsnatc  at  Band  A.  T'ric  combined  momentum  of  two 
fueli  lir.es  will  therefore  be  >.  r /iACLBiT' CL 
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- a which  can  be  taken  mnd  the  circle,  it  one  half  of  a Preceffi.n. 

- t many  fquati  s of  the  radios  CL  : for  BL  is  the  fine  v * 

of  an  arch,  and  the  firm  of  its  fquare  am!  the  fqoare  of 
® its  corrcfponding  cofme  is  equal  to  tire  fqaare  of  the' 

x radios.  Therefore  the  fum  of  all  tire  fquares  of  the 

x ■ fines,  together  with  the  fom  of  all  the  tjuare*  of  the 

„ rofines,  is  equal  to  the  firm  of  the  fame  number  of 

fquarcs  of  the  radius  j and  tire  firm  of  the  fquarcs  of 
_ r the  finet  is  equal  to  the  fum  of  the  fquares  of  the  cor- 
„ refponding  cofines  : therefore  the  font  of  the  fiiuarci  of 
the  radius  is  double  of  cither  fum.  Therefore  /n-Qt. 

‘BE.1  = Tn*QL.QL\  In  like  manner  the  fum  of  the 
number  'I’QT.  of  CLv  will  he  =n-QL-CL  . Thefe 
fums,  taken  for  the  femicirde,  are  i‘'-Ql.-QL\  and 
fr.  QLCL«,orifQL.4QL’,and  n-QI.>CL  : there- 
fore the  momenrnm  of  the  whole  ring  will  betasf 
"AQd i | *• I: ( i QL’ — ICL'I : forthe  momentum  of  the 
ring  is  the  combined  momenta  of  a number  of  pairs,  and 
this  number  is  ■fti'QL. 

By  the  ellipfe  we  have  OC  : QI.  = EO  : AQ^ and 
~ tyj ■ ; therefore  the.  momentum  of 

the  ring  is  J * ir/^QJL’rt  ( |QI.’— JCL’),  — mn/i 
QI,n  (JQL’-CL’) : but  l^L'erA'— r‘ ; therefore 


iQX.*— CL'=;i'— .>*- 


therefore  the  momentum  of  the  ring  is  m « fief  A*—  >•’! 

(M) a,.z;(ii-^*,*,+3Tt)  Sm , , ± j 

i ' /A  ' 2 />  — "’"./jjn 

{*•— 4**«’  + j**).  If  we  now  fuppofc  another  paral- 
lel extremely  near  to  A a,  as  reprd'ented  by  the  dotted 
line,  the  di fiance  L / between  them  being  i,  we  fhall 
have  the  fluxion  of  the  momentum  of  tire  fpheroid 

mnfjbn  fA'r'i+si'*),  of  which  the  fluent  is 

j'  + yO*  Tliis.  exprefivs  die  mo- 
mentum of  the  rone  F.A  aXJ_,  contained  between  the 
equator  and.  the  p.uaflel  of  latitude  A a.  Now  let  x be- 
come — fy  and  we  ihail  obtain  the  momentum  of  the 

hunifphctoid  +ii  ),  and  that  of 


:ai»/-n  (Af—  i-S'-f-.’A) 


_ 4, 

IJ 


n J d 


the  fpltcroid 
Tib*. 

This  formula  docs  not  cxprcfn  any  motion,  but  only 
a preffurc  tending  to  produce  motion,  and  particularly 
tending  to  produce  a libration  by  i:»  aflion  on  the  co- 
hering matter  of  the  earth,  which  is  alfvclcd  as  a num. 
ber  of  levers-  It  is  fimilar  to  the  common  mechanical 
formula  re../,  where  ct»  mrant  a weight,  and  its  di- 
flanev  from  the  fulenim  of  the  lever. 

It  is  worthy  of  remark,  that  the  momentum  of  this 
protuberant  matter  ia  jull  ; of  what  it  would  be  if  it 

- — .....w  .■«;uiu,M,  -t.v.  were  all  collected  at1  the  point  O of  the  equator:  for 

,.  ■J,.thc  ’’ icumfcrerce  of  eacii  paraiTri  of  latitude  be  in  ll«t  fpheroid  is  to  that  in  the  inlciilicd  ‘ 

Ui'idcd  into  a great  number  of  imlctii  itch  fmall  and  i45  *'  ,0  ““J  '*>=  contents  of  the  inferibed 

Coual  oars,  *fl. 1-  r - , . ..  “ 1-  s „ g Therefore  : « •— i>5B } Ilf).*  Ui  I 

•h  is  the  quantity  of  protuberant  mat.- 

/I1— 

We  may,  without  fcnfiblc  error,  (eppofe  — 

= l i i 


. w 1 ‘"wonuciT  i mail  and  :•  : . 

iqwl  parts.  The  numlwr  of  foch  parts  in  the  circum-  il','crr  13  T » ' 
^txnce,  of  which  Cl^y  is  the  diameter,  ml!  Ik  r -op.  “’~1‘  w,ltV 
° r*±FfLr^Llhvlc  there  belongs  a momentum  tmnf 
•AQJIL-—  CL’.  Tlx  fum  of  all  the  fquarcs  of  El.. 
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PrwlBfn.««j(/}  then  the  protuberant  matter  will  be  $nb\S.  If 
all  this  were  placed  at  O,  the  momentum  would  be 

<//’/*OH*HC,  = 4 *"fdb*9  bccaufc  OH’HC ±.mnb'\ 

now  * is  ; times  /T. 

Alfa,  becaufe  the  fum  of  all  the  redangles  OH*HC 
round  the  equator  is  half  of  as  many  fquarcs  of  OC,  it 
follows  tliat  the  momentum  of  the  protuberant  matter 
placed  ia  a ring  round  the  equator  of  the  fphere  or 
Iplicroid  is  one  half  of  what  it  would  be  if  collcdcd  in 
the  point  OorE;  whence  it  follows  that  the  momentum 
of  the  protuberant  matter  in  its  natural  place  is  two- 
fifths  of  what  it  would  be  if  it  were  difpofed  in  an  equa- 
torial ring.  It  was  in  this  manner  that  Sir  Ifaac  New- 
ton was  enabled  to  compare  the  effect  of  the  fun’s  ac- 
tion on  the  protuberant  matter  of  the  earth,  with  his 
effect  on  a rigid  ring  of  moons.  The  preceding  inves- 
tigation of  the  momentum  is  nearly  the  fame  with  bis, 
and  appears  to  us  greatly  preferable  in  point  of  perfpi- 
culty  to  the  fluxionary  folutions  given  by  later  authors. 
Thcfc  indeed  have  the  appearance  of  greater  accuracy, 
becaufe  they  do  not  fuppoic  all  the  protuberant  matter 
to  be  condenfcd  on  the  furfacc  of  the  inferibed  fphere : 
nor  were  wc  under  the  ncccflity  of  doing  this,  only  it 
would  have  led  to  very  complicated  expreflioos  had  we 
fuppofed  the  matter  in  each  line  AQjrolleded  in  its 
centre  of  ofcillation  or  gyration.  Wc  made  a compen- 
fation  for  the  error  introduced  by  this,  which  may 
amount  to  T? r of  the  whole,  and  Ihould  not  be  ncglcd- 

ed,  by  taking  d as  equal  to  J*  inffcad  of  — . 

The  confcquence  is,  tliat  our  formula  is  the  fame  with 
that  of  the  later  authors. 

Thus  far  Sir  Ifaac  Newton  proceeded  with  mathema- 
tical rigour  ; but  in  the  application  he  made  two  af- 
fumptions,  or,  as  he  calls  them,  hypothefes,  which  have 
been  found  to  be  unwarranted.  The  firll  was,  that  when 
the  ring  of  protuberant  matter  is  connected  with  the 
inferibed  fphere,  and  fufajeded  to  the  action  of  the  dif- 
turbing  force,  the  fame  quantity  of  motion  is  produ- 
ced in  the  whole  mafs  as  in  the  ring  alone.  The  fe- 
cond  was,  that  the  motion  of  the  nodes  of  a rigid  ring 
of  moons  is  the  fame  with  the  mean  motion  of  the  nodes 
of  a folitary  moon.  But  wc  arc  now  able  to  demon- 
ftrate,  that  it  is  not  the  quantity  of  motion,  but  of  mo- 
mentum, which  remains  the  fame,  and  that  the  nodes 
of  a rigid  ring  move  twice  as  fall  as  thofe  of  a linglc 
particle.  Wc  proceed  therefore  to 
Effort*  cd  Prob.  2.  To  determine  the  deviation  of  the  axis,  and 
the  libra*  the  retrograde  motion  of  the  nodes  which  rcfult  from  this 
«®ry  n>n  hbratory  momentum  of  the  earth's  protuberant  matter, 
snentum  ri  jjut  \xCre  wc  muft  rcfcr  our  readers  to  fome  funds- 
pro'ube-  * mental  propofitions  of  rotatory  motions  which  are  dc- 
monllrated  in  the  article  Rotation. 

If  a rigid  body  is  turning  round  an  axis  A,  paf- 
fing  through  its  centre  of  gravity  with  the  angular  ve- 
locity a,  and  receives  an  impulfc  which  alone  would 
caufo  it  to  turn  round  an  axis  B,  alfo  palling  through 
its  centre  of  gravity,  with  the  angular  velocity  A,  the 
body  will  now  turn  round  a third  axis  C,  palling  thro* 
its  centre  of  gravity,  and  lying  in  the  plane  of  the  axes 
A and  13,  and  the' line  of  the  inclination  of  this  third 
axis  to  the  axis  A will  be  to  the  line  of  inclination  to 
the  axis  B as  the  velocity  b to  the  velocity  a. 

When  a rigid  body  is  made  to  turn  round  any 
axis  by  the  action  of  an  external  force,  the  quantity  of 


rant  mat- 
ter. 


2 ] P R E 

momentum  produced  (that  is,  the  fum  of  the  produds  Prera* 
of  every  particle  by  its  velocity  and  by  its  di'laocc  from  ™ 'v^» 
the  axis)  is  equal  to  the  momentum  or  ffmilar  produd 
of  the  moving  force  or  forers. 

If  an  oblate  fpheroid,  whofe  equatorial  diameter  jj 
is  a and  polar  diameter  A,  be  made  to  libratc  round  an 
equatorial  diameter,  and  the  velocity  of  that  point  of 
the  equator  which  is  farthdl  from  the  axis  of  libration 

bev,  the  momentum  of  the  fpheroid  is  — 

The  two  laft  are  to  be  found  in  every  elementary 
book  of  mechanics.  „ ^ 

Let  AN  a n ( fig.  4. ) be  the  plane  of  the  earth’s  equa*  cjCcXp 
tor,  cutting  the  ecliptic  CNK  n in  the  line  of  the  nodes 
or  equinoctial  points  N «.  Let  O AS  be  the  fection  of 
the  earth  by  a meridian  pafling  through  the  fun,  fo 
that  the  line  OCS  is  in  the  ecliptic,  and  CA  is  an  arch 
of  an  hour-circlc  or  meridian,  meafuring  the  fun's  de- 
clination. The  fun  not  being  in  the  plane  of  the  equa- 
tor, there  is,  by  prop.  1.  a force  tending  to  produce  a 
libration  round  an  axisZO  = at  right  angles  to  the  dia- 
meter A a of  that  meridian  in  which  the  fun  is  fituated, 
and  the  momentum  of  all  the  dillurbing  forces  is 
T*r  m rt fdn  b*.  The  product  of  any  force  by  the  mo- 
ment / of  its  adion  expreffes  the  momentary  increment 
of  velocity  ; therefore  the  momentary  velocity,  or  the 
velocity  of  libration  generated  in  the  time  / is  Srm  nfj 
n b*t.  This  is  the  abfolutc  velocity  of  a point  at  the 
diffnnee  i from  the  axis,  or  it  is  the  fpacc  which  would 
be  uniformly  deferibed  in  the  moment  /,  with  the  velo- 
city which  the  point  has  acquired  at  the  end  of  that 
moment.  It  is  double  the  fpacc  adually  deferibed  by 
the  libration  during  that  moment;  becaufc  this  has  been 
au  uniformly  accelerated  motion,  in  confcquence  of  the 
continued  and  uniform  adion  of  the  momentum  during 
this  time.  This  mud  be  carefully  attended  to,  and  the 
ntglcd  of  it  has  occafroncd  very  faulty  folutions  of  this 
problem. 

Let  v be  the  velocity  produced  in  the  point  A,  the 
moll  remote  from  the  axis  of  libration.  The  momen- 
tum excited  or  produced  in  the  fpheroid  is  V*r  11  d'l'v 
(as  above),  and  this  mull  be  equal  to  the  momentum  of 
the  moving  force,  or  to  r*r  m *!<* 11  b4  H therefore  wc 


obtain  1 


m -/{-«»  n f dn  b*t 


•A* 


r n a'b' 


that  is,  v~m  nf  d I — or ve- 


ry nearly  mnf  dr,  bccaufc  1- s 1 very  nearly.  Alfo, 

becaufe  the  produd  of  the  velocity  and  time  gives  the 
fpace  uniformly  deferibed  in  that  time,  the  (pace  de- 
fcribed  by  A in  its  libration  round  Zsii«  */dt\  and 

, , . . m n f dt 

the  angular  velocity  ** 


Let  r be  the  momentary  angle  of  diurnal  rotation. 
The  arch  Ar,  deferibed  bv  the  point  A of  the  equa- 
tor in  this  moment  if  will  therefore  be  a r , that  is,  nXr, 


and  the  velocity  of  the  point  A is  -r,  and  the  angular 


velocity  of  rotation  is  — 

Here  then  is  a body  (fig.  5.)  turning  round  an  axis 
OP,  perpendicular  to  the  plane  of  the  equator  zos,  and 
therefore  fituated  in  the  pkure  ZP  *;  and  it  turns  round 

this 
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this  Kti  with  the  angular  velocity  L. « It  has  received 
t 

an  impulfc,  by  which  alone  it  would  librate  round  the 

axis  Z *,  with  the  angular  velocity , It  will 

therefore  turn  round  neither  axis  (n'3i.)t  but  round 
a third  axis  OP , paffing  through  O,  and  lying  in  the 
plane  ZPc,  in  which  the  other  two  arc  lituatcd,  and 
the  fine  P n of  its  inclination  to  the  axis  of  iibration 
Z sc  will  be  to  the  fine  Pp  of  its  inclination  to  the  axis 


OP  of  rotation  as  - to 


m ti  f dt 


Now  A,  in  fig.  4.  is  the  fummit  of  the  equator  both 
of  Iibration  and  rotation;  mnfdt ? is  the  fpacc  dc- 
feribed  by  its  hbration  in  the  time  / ; and  a r is  the 
fpace  or  arch  A r (fig.  4.)  deferibed  in  the  fame  time 
by  its  roration  : therefore,  taking  Ar  to  Ac  (perpen- 
dicular to  the  plane  of  the  equator  of  rotation,  and  ly- 
ing in  the  equator  of  Iibration),  as  a r to  mnf  ‘dt1,  and 
comphting  the  parallelogram  A r mcy  Am  will  be  the 
compound  motion  of  A (n°3i.),  and  <ir  imndft * 

m n f d t * 

= I : — , which  will  be  the  tangent  of  the  angle 

i»  A r,  or  of  the  change  of  pofition  of  the  equator. 
But  the  axes  of  rotation  arc  perpendicular  to  their 
equator  ; and  therefore  the  angle  of  deviation  <w  is 
equal  to  this  angle  r Am.  This  appears  from  fig.  r.  - 
for  n p : Pp  = Op:  P/,=:OP : tan.  POP;  and  it  is 

evident  that  ar  : ran f dt'  =:  ~ : m n fdlt  as  is  requi- 
/ a 

red  by  the  compofition  of  rotations. 

In  confcquencc  of  this  change  of  pofition,  the  plane 
of  the  equator  no  longer  cuts  the  plane  of  the  ecliptic 
in  the  line  N«.  The  plane  of  the  new  equator  cuts  the 
former  equator  in  the  line  AO,  and  the  part  AN  of  the 
former  equator  lies  between  the  ecliptic  and  the  new 
equator  AN  , while  the  part  A n of  the  former  equator 
is  above  the  new  one  A therefore  the  new  node  Nr, 
from  which  the  point  A was  moving,  is  removed  to  the 
weft  ward,  or  farther  from  A ; and  tie  new  node  n,  to 
wliich  A is  approaching,  is  alfo  moved  weftward,  or  near- 
er to  A ; and  this  happens  in  every  pofition  of  A.  The 
nodes, therefore,  or  equino&ial  points,  continually  fhift  to 
the  weftward,  or  in  a contrary  direction  to  the  rotation  of 
the  earth ; and  the  axis  of  rotation  always  deviates  to  the 
tail  fide  of  the  meridian  which  pafles  through  the  fun. 

This  account  of  the  motions  is  extremely  different 
from  what  a perfon  fhould  naturally  expert.  If  the 
earth  were  placed  in  the  fnmmer  folftiec,  with  rtfpocl 
to  us  who  inhabit  its  northern  hcmifpherc,  and  had  no 
rotation  round  its  axis,  the  equator  would  begin  to  ap- 
proach the  ecliptic,  and  the  axis  would  become  more 
upright ; and  this  would  go  on  with  a motion  conti- 
nually accelerating,  till  the  equator  coincided  with  the 
ecliptic.  It  would  not  flop  here,  but  go  as  far  on  the 
other  fide,  till  its  motion  were  extinguished  by  the  oppo- 
fing  forces  ; and  it  would  return  to  its  former  pofition, 
and  again  begin  to  approach  the  ecliptic,  playing  up 
and  down  like  the  arm  of  a balance.  On  this  account 
this  motion  is  very  properly  termed  tibration  ; but  this 
*cry  flow  Iibration,  compounded  with  the  incomparably 
fwiftcr  motion  of  diurnal  rotation,  produces  a third  mo- 
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tion  extremely  different  from  both.  At  firft  the  north  Preeeflfan, 
pole  of  the  earth  inclines  forward  toward  the  fun;  after  — r 
a long  courfc  of  years  it  will  incline  to  the  left  hand,  as 
viewed  from  the  fun,  and  be  much  more  inclined  to  the 
ecliptic,  and  the  plane  of  the  equator  will  pafs  through 
the  fun.  Then  the  fouth  pole  will  come  into  view, 
and  the  north  pole  will  begin  to  decline  from  the 
fun  ; and  this  will  go  on  (the  inclination  of  the  equa- 
tor dimini filing  all  the  while)  till,  after  a courfc  of  years, 
the  north  pole  will  be  turned  quite  away  from  the  fun, 
and  the  inclination  of  the  equator  will  be  reftored  to  its 
original  quantity.  After  this  the  phenomena  will  have 
another  period  fimilar  to  the  former,  but  the  axis  will 
now  deviate  to  the  right  hand.  And  thus,  although 
both  the  earth  and  fun  ftiould  not  move  from  their 
places,  the  inhabitants  of  the  earth  would  have  a com- 
plete fuccelfiim  of  the  fcafuns  accomplished  in  a period 
of  many  centuries.  This  would  be  prettily  illuftratcd 
by  an  iron  ring  poifed  very  nicely  on  a cap  like  the  card 
of  a mariner’s  compafs,  having  its  centre  of  gravity  co- 
inciding with  the  point  of  the  cap,  fo  that  it  may  whirl 
round  in  any  pofition.  As  this  is  extremely  difficult 
to  execute,  the  cap  may  be  pierced  a little  deeper, 
which  will  caufc  the  ring  to  maintain  a horizontal  pofi- 
tion with  a very  fmall  force.  When  the  ring  is  whir- 
ling very  ftcadily,  and  pretty  brilkly,  in  the  direftion 
of  the  hours  of  a watch-dial,  hold  a ftrong  magnet  above 
the  middle  of  the  nearer  fcmicirclc  (above  the  6 hour 
point)  at  the  diftance  of  three  or  four  inches.  We 
ftiall  immediately  obferve  the  ring  rife  from  the  9 hour 
point,  and  fink  at  the  3 hour  point,  and  gradually  ac- 
quire a motion  of  prcceflion  and  nutation,  fuch  as  has 
been  deferibed. 

If  the  earth  be  now  put  in  motion  round  the  fun,  or 
the  fun  round  the  earth,  motions  of  Iibration  and  de- 
viation will  ftill  obtain,  and  the  fucccflion  of  their  dif- 
ferent phafes,  if  we  may  fo  call  them,  wfl!  be  pt  rfc&ly 
analogous  to  the  above  ftatement.  But  the  quantity 
of  deviation,  and  change  of  inclination,  will  now  be 
prodigioufly  diminifhed,  becaufe  the  rapid  change  of 
the  fun’s  pofition  quickly  di  mi  nifties  the  difturbing  for- 
ces, annihilates  them  by  bringing  the  fun  into  the  plane 
of  the  equator,  and  brings  oppolitc  forces  into  attion. 

We  fee  in  general  that  the  deviation  of  the  axis  is 
always  at  right  angles  to  the  plane  palling  through  the 
fun,  and  that  the  axis,  inftcad  of  being  railed  from  the 
ecliptic,  or  brought  nearer  to  it,  as  the  Iibration  would 
occafion,  deviates  fidewife  ; and  the  equator,  inftead  of 
being  raifed  or  dtprefted  round  its  eaft  and  weft  points, 
is  twifted  fidewife  round  the  north  and  fouth  points  ; 
or  at  leaft  things  have  this  appearance : but  we  mult 
now  attend  to  this  circumftance  more  minutely. 

The  compofition  of  rotation  (hows  us  that  this 
change  of  the  axis  of  diurnal  rotation  is  by  no  means  a 
tranllation  of  the  former  axis  (which  we  may  fuppofe 
to  be  the  axis  of  figure)  into  a new  pofition,  in  which 
it  again  becomes  the  axis  of  diurnal  motion  ; nor  does 
the  equator  of  figure,  that  is,  the  moil  prominent  fcc- 
tion  of  the  terreilrial  fpheroid,  change  its  pofition,  and 
in  this  new  pofition  continue  to  be  the  equator  of  ro- 
tation. This  was  indeed  fuppofed  by  Sir  Ifaac  New- 
ton ; and  this  fuppofition  naturally  rcfulted  from  the 
train  of  reafoning  which  he  adopted.  It  was  ftri&ly 
true  of  a tingle  moon,  or  of  the  imaginary  orbit  attach- 
ed to  it ; and  therefore  Newton  fuppofed  that  the  whole 
earth  did  in  this  manner  deviate  from  its  former  pofi- 
1 tion. 
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pr«-*fT..i».  tion,  AM,  however,  turning  rotrnd  it*  nit  of  figure,  and  this  with  the  force  which  would  retain  a body  on  the 
-v— - j„  this  bat  been  followed  by  WaUneflv,  Siirpfoo,  ami  equator  wink  the  earth  turn*  rcuttl  it*  axis. 

* ’ -*  * A The  gravitation  of  the  earth  to  the  fun  is  iu  the  pro- 


moll  of  his  commentator*.  D’Alembert  wan  the  firil 
who  entotMovd  any  fufpicion  that  this  might  not  be 
certain ; and  both  be  iyiJ  Euler  at  lail  {bowed  .hat  the 
new  axis  of  rotation  wu  really  a new  line  in  the  body 
of  the  earth,  and  that  its  axis  and  equator  of  figure  did 
not  remain  the  axis  and  equator  ol  rotation.  Ihcy  af- 
cc ruined  the  portion  of  the  real  axis  by  means  of  a moll 
intricate  analyits,  which  obfeured  the  connection  of  the 
different  portions  of  the  axis  with  each  other,  and  ^ave 
.tit  only  a kind  of  momentary’  information,  Father  Friliua 
turned  his  thought#  to  this  problem,  ami  fortunately 


portion  of  the  fun’,  quantity  of  matter  M dtrc&ly,  and 
tothefuua  e of  thcdutancc  Ainvcrfely.and  mx?  therefore 
M 

be  cxprcflld  by  the  fymbol  -tt.  The  dttlurbmg  force 

at  the  di fiance  i from  the  plane  of  illumination  is  to 
the  gravitation  of  the  earth’s  centre  to  the  fan  ai  3 to 
A,  (A  being  rr.ealurcJ  on  the  fame  ferde  which  tries- 
fuies  live  dirt  a ijcc  from  tiie  plane  of  iliumination). 


tM 


difeovered  the  compofition  ot  rotations  as  a f 
principle  of  mechanical  philofophy.  Few  tliii 


general  muliU 


Therefore  will  be  the  dillurbing  furce/of  ourfor- 


r , — , . . lliiiijrw  t.f  Let  p he  the  centrifugal  force  of  » particle  at  the 

this  kind  have  efcapcd  the  penetrating  eye  of  Sir  luac  ej | ance  1 from  the  axis  of  rotation  ; and  let  l and  T 
Xr r o.-n  mmnlr  bad  been  (danced  Jit  hv  t.  .1  . . . r . i ..C ...1 


Newton.  Even  Mi  principle  had  been  glanced  at  by 
him.  He  affirms  it  in  exprefs  terms  with  ufjxct  to 
a body  that  is  perfectly  fpherical  (cor.  22.  prop.  6ft. 
B.  I.)  But  it  was  refined  for  Enfiua  to  demo  nil  rate 
it  to  he  true  of  bodies  of  any  figure,  and  thus  to  enrich 
mechanical  Terence  with  a principle  which  gives  fimpic 
and  elegant  folutions  of  the  moll  difficult  problem*. 

But  here  a very  formidable  objection  naturally  offer* 
itfelf.  If  the  axisuf  the  diurnal  morion  of  tire  iteatens 
is  not  the  axis  of  the  eartl(\  ipherokU  figure,  but  an 
imaginary  line  in  it,  round  which  even  the  axis  of  figure 
mull  revolve ; and  if  tlus  axis  of  diurnal  rotatirrn  ha,  fit 
greatly  changed  its  p<  fition,  that  it  now  points  at  a 


be  the  times  of  tulatinn  and  of  annual  revolution,  vir. 

M i . A „ „ 

frelcrcal  day  and  year.  Then/ : — "jT  * tp*  Heme 

we  derive  it  rfrr.  But  Oncer  was  the  angu. 

lar  velocity  of  rotation,  and  confequcntly  lX  r the 


fpacc  deferibed,  and the  velocity ; and  force  the 


centrifugal  force  is  as  the  fqtiarr  of  tire  velocity  divided 
by  the  radius,  (this  being  the  meafure  of  the  generated 


velocity,  which  is  the  proper  meafure  of  arty  acccic- 
I *Xr*  r*  ,,  3r' 


ilarat  leaft  1 2 degrees  dillant  (rum  the  pole  obferved  rating  force),  we  have  per— x — ^,  = _^">and/_  -■* 
bv  Timocharcs,  how  comes  it  that  the  equator  has  the  1 ' 


cry  fame  filtration  on  the  furfaec  of  the  earth  that  it  had 
in  ancient  times!  No  fenfiUe  change  ha*  been  obferved 
in  the  latituele*  of  places. 

The  anfwcr  is  very  fimpic  and  fatisfaelory  : Suppofc 
that  in  1 2 hours  the  axis  of  rotation  has  changed  trom 
the  pofition  I’R  (fig.  6.)  to  fir,  (o  that  the  north  pole, 
inftvad  of  being  at  P,  which  w e nray  fnppofc  to  he  a par- 
ticular mountain,  is  norv  at  f ■ In  this  1 2 hour*  the 
f are  mountain  P,  by  it*  rotation  round  pr,  lias  acquired  the 
CCCCXI V pofition  ..  At  the  end  of  the  next  1 2 hour*,  the  axis 

of  rotation  has  got  the  pofition  »f.and  the  axis  of  figure 
has  got  the  pofition  f r,  and  the  mountain  P it  now  at 
f.  Thus,  on  the  noon  of  the  following  iLv,  the  axis 
of  figure  PR  is  in  the  fituation  which  the  real  axis  uf  ro. 
tation  occupied  at  the  intervening  midnight.  Tlus  goes 
on  continually,  and  the  axis  of  figure  follows  the  pofrtiun 
of  the  axis  of  rotation,  and  is  never  further  removed 
from  it  than  the  deviation  of  12  hours,  which  elocs  r.ot 


T‘ 


Now  tire  formula  f m aJ  — expreffed  the  flue 


of  the  angle.  This  being  extremely  final!,  the  fine  may 
be  confidercd  as  equal  to  the  arc  which  nreatures  the 
angle.  Now,  fubltitutc  for  it  the  value  now  found,  via. 


■ — X-'rl*  and  w*e  obtain  the  angle  of  deviation  -w»  = 
tl  * 


3 1 * mn~ -,  and  this  is  the  Ample  ft  form  in  which  «t 


T 

can  appear.  But  it  U convenient,  for  oilier  reafons,  to 

exprefs  it  a little  differently : d is  nearly  equal  to — laif 

. . 3 l*  <7»—  b, 

therefore  w =r  rX-J-  »p7  ma  a%  » anJ 

form  in  which  we  (ball  now  employ  it. 

3#*  a1 — b' 


tills  U the 


The  final!  angle  r ^ ^7  mn  - 


is  the  angle  in  which 


exceed  *^,«th  part  of  one  he 01  id,  a quantity  altogether  t^e  ncw  cuts  the  former  one.  It  is  different  at 

imperceptible.  Therchmc  the  axis  of  figure  w ill  always  different  times,  as  appears  from  the  variable  part 

c ...  j 1 produift  of  the  Cue  and  cofinc  of  the  fun’s  declina- 


fciifibly  coincide  w ith  the  axis  of  rotation,  and  no  change 
can  be  produced  in  the  latitudes  of  place*  on  the  furface 
of  the  earth.  . . 

Arrltadcn  We  have  hitherto  confidercd  tin*  problem  in  the  m&it 
•fimrr*.  general  manner;  let  ua  now  apply  the  knowledge  wc 
have  gotten  of  the  deviation  of  the  axis  or  of  the  mo- 


foni  g ■ 


the  r . 

lion.  It  will  he  a maximum  when  the  declination  is 
in  the  fuHiicc,  fiir  m n increafes  all  the  way  to  45",  and 
the  declination  never  exceeds  2 3 (.  It  incrcafcs,  therefore, 
from  the  equinox  to  the  folllice,  and  then  diminilhes. 

Let  ESI.  (fig.  7.)  he  the  ecliptic,  EAC  the  equa- 


mentary  action  of  dec  difturbiug  force  to  the  explanation  tQr>  jjaH  the  new  pofition  which  it  acquire*  by  the 
0 ^ c of  the  phenomena:  that  is  let  111  fee  wnat  preceflioo  and  monte  ataxy  action  ni  the  in 


what  nutation  will  be  accumulated  after  any  given  lime 
of  aclion.  , 

1 < r this  pmpofc  wc  mod  afeertam  llm  prxcifc  devia- 
tion which  the  difturbing  loreta  are  competent  to  pin. 
eluce.  'I  his  we  can  do  by  comparing  the  momentum  of 
Uuatwn  with  the  gravitation  of  the  earth  to  tlic  fun, 


fun,  cutting  the  former  in  the 
angle  BAE  = r pjT.  m n ~r  ' Let  She  the  fun's 
the  ecliptic,  and  AS  tile  fun’s  declination,  the 


place  i 


Lex 


meridiau  AS  being  perpendicular  to  the  equator. 

* -A*  , a/1 

2-1^  be  Z.  The  angle  BAE  is  then  = r-jrrrMi.  In 

ui  a a 

the 
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PwfSoB.  the  fpherlcal  triangle  BAE  we  have  fin.  B f fin.  AE — 

'L,,~r  fin.  A : fin.  BE,  or  -:A  : BE,  bccaufe  very  fmall 

angles  and  arches  are  as  their  fines.  Therefore  BE*  . 

which  is  die  momentary  preccflion  of  the  equinoctial  the  momentary  nutation  will  be  r ^ l p xy.  In  this  va- 
fin.  AE  __  tt 


rotation,  or  multiplying  the  fraftion  by—  ; therefore 


3/ 


fciadr*  of 


to 


point  E,  is  equal  to  A -g-t  = rX’j^rf  i m *, 
fin.  R.  afeinfi 
fin.  obi.  eel. 

The  equator  EAC,  by  talcing  the  pofition  BAD, 
recedes  from  the  ecliptic  in  the  colure  of  the  folfliccs 
CL,  and  CD  is  the  change  of  obliquity  or  the 
nutation.  For  let  CL  be  the  folilitial  colure  of 
BAD,  and  c / the  folilitial  colure  of  EAC.  Then 
we  have  fin.  B : fin.  E = fin.  LD  : fin.  It;  and 
therefore  the  difference  of  the  arches  LD  and  le  will 
be  the  mcafurc  of  the  difference  of  the  angles  B and 
E.  But  when  BE  is  indefinitely  fmall,  CD  may  be 
taken  for  the  difference  of  LD  and  they  being  ul- 
timately in  the  ratio  of  equality.  Therefore  CD  mea- 
fures  the  change  of  the  obliquity  of  the  ecliptic,  or  the 
nutation  of  the  axis  with  reipeft  to  the  ecliptic. 

The  real  deviation  of  the  axis  is  the  fame  with  the 
change  in  the  pofition  of  the  equator,  P p being  the 
meafure  of  the  angle  EAB.  But  this  not  being  always 
made  in  a plane  perpendicular  to  the  ecliptic,  the  change 
of  obliquity  generally  differs  from  the  change  in  the  pofi- 
lion  of  the  axis.  Thus  when  the  fun  is  ia  the  folfiicc,  the 
momentary  change  of  the  pofition  of  the  equator  is  the 
grcatcfl  poflible  ; but  being  made  at  right  angles  to 
the  plane  in  which  the  obliquity  of  the  ecliptic  is  com- 
puted, it  makes  no  change  whatever  in  the  obliquity, 
but  the  grcatcil  poflible  change  in  the  prccefiion. 

In  order  to  find  CD  the  change  of  obliquity,  obferve 
that  in  the  triangle  CAD,  R : fin.  AC.  or  R : oof. 
AE  — fin.  A : fin.  CD,  = A : CD  (bccaufc  A and 
CD  arc  exceedingly  fmall).  Therefore  the  change  of  ob- 
liquity (which  is  the  thing  commonly  meant  by  nuta- 
tion) CD— Axcof.  AE,  /me,  coC  AE'» fx* 

kX  fin.  declin.  X cof.  dcch’n.  X col.  R.  a fern  f. 

But  it  is  more  convenient  for  the  purpofes  of  afiro- 
nomical  computation  to  make  ufe  of  the  fun’s  longitude 
SE.  Therefore  make 

The  fon’s  longitude  ES  - • S s 

Sine  of  fun’s  long.  • - =3  x 

Cofine 

Sine  obliq.  edipt.  • 

Cofine  obliq. 


vi- x*  = y 
*3r  = p 
= 9 

Id  the  fphcrical  triaaglc  EAS,  right  angled  at  A 
(bccaufc  AS  is  the  fun’s  declination  perpendicular  to 
the  equator),  we  have  R : fin.  ES  = fin.  E : fin.  AS, 
and  fin.  AS=/<x.  Alfo  R : cof.  AS  *co£  AE  : cof. 
ES,  and  cof.  ES  or  y-  cof.  ASx  cof.  AE.  There- 
fore pxyz—fia.  AS  y cot  ASXCofi  AE,  ZZJanX  cof.  AE. 

Therefore  the  momentary  nutation  C&zz  r X |rj^  fyxjr. 

We  mull  recoil  eft  that  this  angle  is  a certain  frac- 
tion of  the  momentary  diurnal  rotation.  It  is  more 
convenient  to  ctmfider  it  as  a fraftion  of  the  fun’s  an- 
nual motion,  that  fo  wc  may  direftly  compare  his  mo- 
tion on  the  ecliptic  with  the  preceflion  and  nutation 
correfponding  to  bis  fituation  in  the  heavens.  This 
change  is  cafily  made,  by  augmenting  the  fraftion  in 
the  ratio  of  the  fun's  angular  motion  to  the  motion  of 

Vot.  XV.  Part  IL 


lue  ^p|ris  * conllant  quantity,  and  the  momentary  nu-* 

tat  ion  is  proportional  to  x v,  or  to  the  produft  of  the 
fine  and  cofinc  of  the  fun’s  longitude,  or  to  the  fine  of 
twice  the  fun’s  longitude;  for  xy  is  equal  to  half  the 
fine  of  twice  x. 

If  therefore  wc  multiply  this  fraftion  by  die  fun’s 
momentary  angular  motion,  which  wc  may  fuppofc,  with 
abundant  accuracy',  proportional  to  * , we  obtain  the 
fluxion  of  the  nutation,  the  fluent  of  which  will  ex- 
prefs  the  whole  nutation  while  the  fun  deferibes  the 
arch  9 of  the  ecliptic,  beginning  at  the  vernal  equi- 
nox. ‘rherefore,  iu  place  of ) put  \/t  - x*»  *nd  in  place 

of  ■ put  —7=^ — •>  and  wc  have  the  fluxion  of  the  nu- 
vi — xx 

tat  ion  for  die  moment  when  the  fun’s  longitude  is  ** 
and  the  fluent  will  be  the  whole  nutation.  The  fluxioa 
3 tkp  • 

-x  x , of  which  the 


rcfulting  from  this  proccfs  is 

yb 
4"' 


aT 


fluent 


This  is  the  whole  change  produ« 

ced  on  the  obliquity  of  the  ecliptic  while  the  fun  movet 
along  die  arch  z ecliptic,  redioned  from  the  vernal 
equinox.  When  this  arch  is  90°,  x*  is  1,  and  dicre* 

3 tip 

fore-^,-  is  the  nutation  produced  while  the  fun  moves 

from  the  equinox  to  the  folllicc. 

The  momcntarychangcofthe  axis  and  plane  of  the  equt- 

tor  (which  is  the  meafure  of  the  changing  force)  is 

The  momentary  change  of  the  obliquity  of  die  ceiip-^*^^ 


4,cU 


j lit. 

aT 


«t>cmxry 

duu>x«a 

gteareft  it 
the  foiAiceS 
v d st  the 


The  whole  change  of  obliquity  is  ^4  -**. 

Hence  wc  fee  that  the  force  and  the  real  momentary  equinoxes* 
change  of  pofition  are  grcatcfl;  at  the  foliliccs,  and  di-  aching, 
mini  in  to  nothing  in  the  equinoxes. 

The  momentary  change  of  obhquity  it  grcatdl  at  the 
oftants,  being  proportional  to  x x or  to  xy 

The  whole  accumulated  change  of  obliquity  is  great- 
ell  at  die  foliliccs,  the  obliquity  itfclfbcing  then  fmallcil.  4s 
We  mull  in  like  manner  find  the  accumulated  quan* 
thy  of  the  prcccfflon  after  a given  time,  d»at  is,  the 
arch  BE  for  a finite  time.  eivrn 

We  have  ER  : CD^fin.  EA  : fin.  CA  (or  Cof.  time. 
EA)=tan.  EA  : l,  and  EB  : ER=  1 : fin.  B.  There- 
fore EB  : CD  =r  tan.  EA  : fin.  B.  But  tan.  EA= 

_ _ , fin.  long.  7 x 

cof.  E X tan.  ES,  ^ cof.  E X —7-. — = •7==  . 

CoL  long*  v7— **  w 

Therefore  EB  : CD  = -y^ — and  CD  rr  EB  : 


fin.  obliq.  edip. 
tan.  long.  0 

lue  found  in  n°  40. 


3'  tl*. 


If  we  now  fubilitute  for  CD  it»  u- 
. 3 tip 

v*».  m 2 qt  x a,  wc  obtain  EB  =r 


“i»  the  fluxion  of  the  prcctffion  of  the 
% N equi- 
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FreccJHrtn.  equinoxes  occafioned  by  the  a&ion  of  the  fun. 

fluent  of  the  variable  0x11-7-==?=*-  = x*  , of  which 

V I IT* 

- the  fluent  is  evidently  a fegment  of  a circle  whofe  arch 

* and  fine  x,  that  is,  = *T7X.*^ 1 ~x  * and  the 

2 

whole  preccflion,  while  the  fun  deferibes  the  arch  *, 
. 3 / kq  ( \ 

is  \2  — xy1 1 _ x *J  This  is  the  preceffion  of 

the  equinoxes  while  the  fun  moves  from  the  vernal 
equinox  along  the  arch  x of  the  ecliptic. 

7tkq 

In  this  cxprtluon,  which  confifts  of  two  parts, — 

• 4 A 

3 t k q ( _____  \ . 

z,  and  \ — XtS  \ **  /^thefirft  is  incomparably 

greater  than  the  fecond,  which  never  exceeds  t",  and  is 
always  compenfated  in  the  fuccceding  quadrant.  The 

pieceffion  occafioned  by  the  fun  will  bc"-7p-“*,  and 

from  this  expreffion  we  fee  that  the  preceffion  incrcafes 
uniformly,  or  at  lcall  incrcafes  at  the  fame  rate  with 

3 / i y. 

the  fun's  longitude  *,  bccaufc  the  quantity — rjr-iscon- 

4 *■ 

ftant. 

In  order  to  make  ufc  of  thefe  formula?,  which  are 
now  reduced  to  very  great  fimplicity,  it  is  ncceflary  to 
determine  the  values  of  the  two  conilant  quantities 
\tkf>  ttiq 

— rfr-  — - p~,  which  we  (hall  call  N and  P,  as  favors  of 

4t  , 4 r • 

the  nutation  and  preceffion.  Now  / is  one  fiderealday, 


43  , 
M de  of 
. ofin/  fhe 
formuUe. 


and  T is  3663.  4 *s 


, which  according  to 


Sir  Ifaac  Newton  is  — — — ' = 1T5  * ^ anil  ^ 
are  the  fine  and  cofinc  of  230  28',  viz.  0,39822  and 

o,9«7  *9* 

Thefe  data  give  N=  * and  P =“7 of 

• b 141030  61224 

which  the  logarithms  are  4.85069  and  5.21308,  viz. 
44  the  arithmetical  complements  of  5.14931  and  4.78692. 
Inmi'le  °f  Let  us,  for  an  example  of  the  ufc  of  this  inveftiga- 
«^e»he''n*y  t*on*  comPutc  preceffion  of  the  equinoxes  when 
vefttgation.  ^un  ^as  moved  from  the  vernal  equinox  to  the  fum- 
mcr  fold  ice,  fo  that  * is  90°,  or  324000*'. 

Log  324000  =*  - « 5-5*°55 

Log  P - - . 5.21308 

Log  s"> 292  - - - 0.72363 

The  preceffion  therefore  in  a quarter  of  a year  is 
5,292  feconds ; and,  finer  it  incrcafes  uniformly,  it  is 
at  *,168  annually. 

We  muft  now  recoDeft  the  aflumptions  on  which 
this  computation  proceeds.  The  earth  is  fuppofed  to 
be  homogeneous,  and  the  ratio  of  its  equatorial  diame- 
ter to  its  polar  axis  is  fuppofed  to  be  that  of  231  to 
230.  If  the  earth  be  more  or  lefs  protuberant  at  the 
equator,  the  preceffion  will  be  greater  or  lefs  in  the  ra- 
tio of  this  protuberance.  The  racafurcs  which  have 
^►ecn  taken  of  the  degrees  of  the  meridian  are  very  in- 
eonfiftent  among  thcmfdvcs  ; and  although  a com  par  i- 
fon  of  them  all  indicates  a (mailer  protuberancy,  nearly 
TVr  inftead  of  AyT,  their  differences  arc  too  great  to 
leave  touch  confidence  in  this  method.  But  if  this 


45 

Affun-p 
tiorn  on 
which  the 
computa- 
tion p«o- 
cccdh 
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The  figure  be  thought  more  probable,  the  preceffion  will  lx  Prsfvffiwt. 
reduced  to  about  1 7**  annually.  But  even  though  the  / 

figure  of  the  earth  were  accurately  determined,  we  have 
no  authority  to  Cay  that  it  is  homogeneous.  If  it  be 
denfer  towards  the  centre,  the  momentum  of  the  protu- 
berant matter  will  not  be  fo  great  as  if  it  were  equally 
denfe  with  the  inferior  parts,  and  the  preceffiuu  will  be 
diminifhed  on  this  account.  Did  we  know  the  propor- 
tion of  the  matter  in  the  moon  to  that  in  the  fun,  we 
could  cafily  determine  the  proportion  of  the  whole  oh- 
ferved  annual  preceffion  of  50-f"  which  is  produced  by 
the  fun's  aftion.  But  we  have  no  unexceptionable  data 
for  determining  this ; and  we  are  [rather  obliged  to  in- 
fer it  from  the  effect  which  fhe  produces  in  aifturbing 
the  regularity  of  the  preceffion,  as  will  he  confidered 
immediately.  So  far,  therefore,  as  we  have  yet  pro- 
ceeded in  this  invclligation,  the  rcfult  is  very  uncertain. 

We  have  only  afcertained  unqueflionably  the  law  which 
is  obferved  in  the  folar  preceffion.  It  is  probable, 
however,  that  this  preceffion  is  not  very  different  from 
20"  annually  ; for  the  phenomena  of  the  tides  fhow  the 
difturbing  force  of  the  fun  to  be  very  nearly  f of  the 
difturbing  force  of  the  moon.  Now  20”  is  f of  50  . 

But  let  us  now  proceed  to  confider  the  effeft  of  the  EffeA  of 
moon's  aftion  on  the  protuberant  matter  of  the  earth  • the  moon's 
and  as  we  arc  ignorant  of  her  quantity  of  matter,  an<^^°a{^ 
confequently  of  her  influence  in  fimilar  eireumthmees 
with  the  fun,  we  ftiall  fuppofc  that  the  diflurbing  force  ter  of  the 
of  the  moon  is  to  that  of  the  fun  as  m to  1 . Then  **rth. 

( extern  p irtlus)  the  preceffion  will  be  fb  the  folar  pre- 
ceffion * in  the  ratio  of  the  force  and  of  the  time  of  its 
aftion  jointly.  Let  / and  T therefore  reprefent  a pe- 
riodical month  and  year,  and  the  lunar  preceffion  will 

m»/  * 

be  =-?pr.  This  preceffion  mufl  be  reckoned  on  the 

plane  of  the  lunar  orbit,  in  the  fame  manner  as  the  fo- 
lar preceffion  is  reckoned  on  the  ecliptic.  We  mud 

alfo  obferve,  tliat  -7p"  reprefents  the  lunar  preceffion  * 

only  on  the  fuppofition  that  the  earth’s  equator  is  in- 
clined to  the  lunar  orbit  in  an  angle  of  2£{  degrees. 

This  is  indeed  the  mean  inclination  j but  it  is  fometimes 
increafcd  to  above  28  , and  fometimes  reduced  to  i8'J. 

Now  in  the  value  of  the  folar  preceffion  the  cofine  of 
the  obliquity  was  employed.  Therefore  whatever  is 
the  angle  £ contained  between  the  equator  and  the  lo- 
...  , * * / Cof.  E 

nar  orbit,  the  preceffion  will  be  = ■ •*  Cof~2  3T®* 

and  it  muft  be  reckoned  on  the  lunar  orbit. 

Now  let  Y'B  (fig-  8.)  be  the  immoveable  plane  of  4f 
the  ecliptic,  TED^F  the  equator  in  its  firft  fit  nation, 
before  it  has  been  deranged  by  the  aft  ion  of  the  moon, 
AGRDBH  thq  equator  in  its  new  pofition,  after  the 
momentary  action  of  the  moon.  Let  EGNFH  be  the 
moon's  orbit,  of  which  N is  the  .threading  node,  and 
the  angle  N=5>  8 46'. 

Let  N'V  the  long,  of  the  node  be  « e 

Sine  NV  - * • - x 

Cofine  N-V  - - - m y 

Sine<Y,=  J3r  - - a 

Cofine  - - - i 

Sine  N=  5.8.46  • - r 

Cofinc  N - \ d 

Circumference  to  radius  i,=  6,28  - t 

Force 
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Force  of  the  moon 

Solar  prcccflion  (fuppofcd  =:l4rw  by  obfcr- 
vation)  - 

Revolution  of  d rr  a 7^-r 
Revolution  of  0=366* 

Revolution  of  N = 1 8 years  7 months 


while  the  node  continually  changes  its  place,  and  in  the  Prce-flion* 
fpace  of  1 8 years  makes  a complete  tour  of  the  heavens,  J 

Wc  mull,  therefore,  take  the  motion  of  the  node  as  5* 
the  fluent  of  comparifon,  or  wc  mull  compare  the 
xions  of  the  node's  motion  with  the  fluxions  of  the  pre-tinn  com- 
ceflion  and  nutation  ; therefore,  let  the  longitude  of  the  pared. 


l-V'r-  In  order  «o  reduce  the  lunar  preceflion  to  the  eclip-  «odabe., and iu monthly  change=, , wc  foil  then  have 

if-*  ,ic>  we  recoUeft  that  the  equator  will  have  the  t . f— 1 ■»  -If Let  T be  = t, 

t<*  feme  inclination  at  the  end  of  every  half  revolution  of  r 1 v»* 

ik  eJtptk.  the  fun  or  of  the  moon,  that  is,  when  they  pafs  through  {„  QnJcr  that  n may  be  18,6,  and  fubftitute  for  t its 

the  equator,  becaufc  the  fum  of  all  the  momentary  value  in  the  fluxion  of  the  nutation,  by  putting  */ 

changes  of  its  pofition  begins  again  each  revolution.  ^ 

Therefore  if  we  nc^kil  the  motion  of  the  node  during  in  place  of  y.  By  this  fubllitution  we  obtain  m « - 

one  month,  which  ts  only  i-}-  degrees,  and  can  produce  . € " 

h.u  an  infenfible  change,  it  i>  plain  that  the  moon  pro-  (-llJL  —u  c x x).  The  fluent  of  thia  h mrn~ 

duces,  in  one  half  revolution,  that  is,  while  the  moves  from  v v * — **  e b 

HtoG,  the  grcatdl  difference  that  fhc  can  in  the  pofition  / . «cx*\  r • 

of  the  equator.  The  point  D,  therefore.  half-way  from  V-”  db  ( Vtdt  Simpfon  s Fluxions, 

G to  H,  is  that  in  which  the  moveable  equator  cuts  the  § 77).  But  when  x is  =0,  the  nutation  mull  be  =0, 
primitive  equator,  and  I)E  and  DF  are  each  90°.  But  bccaufe  it  is  from  the  pofition  in  the  cquino&ial  points 
S being  the  folilitial  point,  VS  is  alfo  yo*.  Therefore  that  all  our  deviations  arc  reckoned,  and  it  is  from  this 
DS  = TE.  Therefore,  in  the  triangle  1>GE,  we  have  point  that  the  periods  of  the  lunar  aftion  recommences, 
fin.  l.D  : fin.  G — fin.  1*.G  : fin.  D,  “EG  : D.  There-  But  if  we  make  x=o  in  thia  expreffion,  the  term 

fore  D=EG  X fin.  G,  = EGXfin.  E nearly.  Again,  a c x%  

in  the  triangle  ‘Y'DA  we  have  fin.  A : fin.  PrD  (or  ” 3 vanifhen,  and  die  term  — J b 1—  x*  becomes 

cof.  Y E ) = fin.  D : fin.  YA,  = D : Y A.  Therefore  ^ — 4 b ■ therefore  our  fluent  has  a conflant  part  +db  ; 

D-Cof.  yE  EG*Sin.  E -Cof.  VE  , . ^ 

erA'“  Sin.  A~  * — Sin.  23k  * “ and  the  complete  fluent  is  m»n  [db—db  4/1—**— 

mrt  Sin.  E * Cof.  E * Cof.  Y’E  a c x%  ^ e 

T Sin.  v * Cof.  V-  ~i — Now  **  to  « » * ~ (dbx  verCrd 

49  This  is  the  lunar  preceflion  produced  in  the  courfc  z~T~*ac*  v<rffd  f,nc  \z) } For  tbe  verfed  fine 


of  one  month,  eftimated  on  the  ecliptic,  not  conflant  * w equal  to  (1  cof.  z) ; and  the  fquarc  of 
like  the  folar  prcccflion,  but  varying  with  the  inclina-  nc  an  arc^1  *8  ^ vcr^  ^,nc  ^w‘ce  that 

tion  or  the  angle  E or  F,  which  varies  both  by  a change  *”*1.  , 

in  the  angle  N,  and  alfo  by  a change  in  the  pofition  of  ^ thcn»  ,s  t‘le  *'hoIe  nutation  while  the  moon’s 
N on  the  ecliptic.  afeendmg  node  moves  from  the  vernal  equinox  to  the 

n Wc  mull  find  in  like  manner  the  nntation  SR  pro-  longitude  <y»N=*.  It  is  the  expreffion  of  a certain 
duccd  in  the  fame  time,  reckoned  on  the  colurc  of  the  ,,umbcr  °*  fcconds,  bccaufe  one  of  its  fadlors,  is  the 
foUliccs  RL.  We  have  R : fin.  DS  = D : RS,  and  fc,ar  Prcceff,on  >®  ^conds;  and  all  the  other  fadlons  arc 
RS=  D • fin.  DS,  =D  • fin.  *rE.  But  D=EG  • fin.  E.  !lumber*»  or  of  the  radius  1 ; even  r is  expreffed 


ofition  of  l^cn»  l^le  ^'bole  nutation  while  the  moon’s 

afeending  node  moves  from  the  vernal  equinox  to  the 
SR  pro-  kigitude  ‘V’Ns*.  It  is  the  expreffion  of  a certain 
re  of  the  numbcr  of  fcconds,  bccaufe  ©nc  of  its  fadlors,  is  the 
RS,  and  fo,ar  Prcccff,on  » feconds ; and  all  the  other  favors  arc 
; • fin.  E.  !uimbcr#>  or  fractions  of  the  radius  1 ; even  e is  expreffed 


Therefore  RS  = EG  * fin.  E * fin.  yE,  r>e 

1 • Cof.  Y 

Xfin,  EX  fin.  of  E.  In  this  expreffion  we  mull  fubllitutc 


m . I Cof  E 'r.yni“',f  .lhc  ™li,U8  1 


Tlie  fluxion  of  the  prcccflion,  or  the  monthly  precef- 
fion,  is  to  that  of  the  nutation  as  the  cotangent  of 


J L.  ill  umwprcuion  wc  muiuuounuiC  ■ -1.^  r r ^ ,r  , ^ 

the  angle  N,  which  may  be  confldcred  ..  conflant  flu-  L p”  L™  fVPPT  ^ cofnCd”1.n8 

-mg  the  month,  andthelongitude<V'K,  which U alfo  near-  7’  of  Pof,t,on 

ly  conflant,  by  obferving  that  fin.  E : fin.  TN  = fin.  N:  °Vh'.  '1uatorj.b«  ^ greceffion  .tfdf,  reckoned  on  the 
f Sin. N-Sin.vN  Cof.E.  wir 


fin.  nr*E.  Therefore  RS=-^-X ’ — ’ ibe  fluxion  of  the  prcccflion  » equal  to  the  fluxion  of 

1 v_ol.  Y cot  *vE  gj  I j5 

But  we  mull  exterminate  the  angle  E,  becaufc  it  changes  nutation  X-~-^ , but  cot.  Y’E  — ■ - ; thcrc- 

bv  tb**  of  ..r  xi  xt ■ .u.  r • ,inc  ex’ 


: This,  multiplied -int« 


by  the  change  of  the  pofition  of  N.  Now,  in  the  tri-  V , , . , c x 

aiglc JVEN  we  have  cof.  E= cof. ^N -fin.  N • fin.  Y — fore-^-—  = This,  multipliedmto 

col.  N * cof.  OP,  icjrra — db.  And  becaufc  the  angle  E c * 

??tUfcV,he  **  ™"rU'  notation,  gives  + 

tne  triangle,  the  cofine  of  E will  be  negative,  and  wc  & abe  xy'i-,*  • 

fhall  have  cof.  E=iw/— acy»  Therefore  the  nutation  //a  ..  *\  * - , ,, 

f » "W  CK(ld-~acy)  ^ ~a  ) «•)*  for  the  monthly  pre- 


for  one  month  will  be  =-^r  X — 7 , me  node  ^ „„  , him/ 

a,  SJ  . . - r • , } . b ceflion.  The  fluent  of  this  77“  (a  d'h  z+(b 1 — a*) 

Wit  be  bang  fuppofed  all  the  whDe  in  N.  ' T'  ' 

the  monthly  preceflion  and  Jex  — j ale*  z — iaic*  * v^T,-  V or  it  is  equal 
:,TT  wrt»  nutat,on  ma)  be  conndered  as  momentary  parts  of  the  v / “ 

'f'te  moon’s  adion,  correfponding  to  a certain  pofition  of  lift,.,  ...  ... 

k<*'i ac.  tlie  node  and  inclination  of  the  equator,  or  as  the  abe  ' * ,C  ) + (i  a ) dez — fabc 

fluxions  of  the  whole  variable  preceflion  and  nutation,  ^ 2J\ 

' 4 M * T <■» 


icy) 

, the  node 
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FreeefltM.  Let  ui  now  ueprefs  tlits  in  numbers : ’When  the  node 
* 1 a ‘ ha*  made  a half  revolution,  wc  have  ass  180%  whofc 

55  verfed  fine  is  2,  and  the  verfed  fine  of  2 a,  or  360%  U 
=0  1 therefore,  after  half  a revolution  of  the  node,  the 

. / , , m»uf  . , , , 

nutauon(n°52.)bccomes — — 2 Id.  If,  in  this  cx- 

preflion,  we  fuppofc  «=>},  and  T=r  14*",  we  floafl  find 
the  nutation  to  be  iiy}-". 

56  Now  the  obferved  nutation  is  about  1 This  re- 
quires m to  be  2igt  and  » = i6y".  But  it  is  evident, 
that  no  adronomcr  can  pretend  to  warrant  the  accutacy' 
of  his  observations  of  the  nutation  within  i'\ 

To  find  the  lunar  prcccflion  during  half  a revolution 

of  the  node,  obferve,  tliat  then  2 becomes  =~,  and  the 
fine  of  e and  of  22  vani/h,  it*  becomes  I — r*,  and  the  pre- 

_ fit  r n mrn 

ceflion  becomes  “ — (1/* — = 2 " V1 — r<  )i 

and  the  prcccflion  in  18  years  is  m *n  1 — Je*. 

We  fee,  by  comparing  the  nutation  and  preceffion 
4 c d 

for  nine  years,  that  they  arc  as  —p“  to  1 — 1 r*  near- 
ly as  1 to  1 74.  This  gives  3 1 y'  of  prcccflion,  corre- 
fpouding  to  1 8 ',  the  obferved  nutation,  which  is  about 
35"  of  preceffion  annually  produced  by  the  moon. 

And  thus  we  fee,  that  the  inequality  produced  by 
the  moon  in  the  prcccflion  of  the  equinoxes,  and,  more 
particularly,  the  nutation  occafioned  by  the  variable  ob- 
liquity of  her  orbit,  enables  us  to  judge  of  her  (hare  in 
tlte  whole  phenomenon  ; and  therefore  informs  us  of  her 
difturbing  force,  and  therefore  of  her  quantity  of  mat- 
ter. This  phenomenon,  and  thofc  of  the  tides,  arc  the 
only  fafts  which  enable  us  to  judge  of  this  matter  : and 
this  is  one  of  the  circumftanccs  which  has  caufcd  tlus 
problem  to  occupy  fo  much  attention.  Dr  Bradley, 
by  a nice  companion  of  his  obfervations  with  the  ma- 
thematical theory,  as  it  is  called,  furniflied  him  by  Mr 
Mach  in,  found  that  the  equation  of  preceffion  compu- 
ted by  that  theory  was  too  great,  and  that  the  theory 
would  agree  better  with  the  obfervations  if  an  clb'pfc 
were  fubflituted  for  Mr  Machin’s  little  circle.  He 
thought  that  the  Ihortcr  axis  of  this  cllipfc,  lying  in  the 
colure  of  the  folilices,  (bould  not  exceed  16".  Notliing 
can  more  clearly  Ihow  the  aftonifliing  accuracy  of 
Bradley’s  obfervations  than  this  remark  : for  it  rcfults 
from  the  theory,  that  the  pule  mud  really  deferibe  an 
ellipfe,  having  its  Ihortcr  axis  in  the  folftitial  colure,  and 
the  ratio  of  the  axes  mud  be  tliat  of  18  to  16,8  ; for 
the  mean  preceffion  during  a half  revolution  of  the 

node  is  — — “)  ; and  therefore,  for  the  longi- 
z m * n c* 

tude  r,  it  will  be  — - — (</*——)  ; when  this  i* taken 
from  the  true  prcccflion  for  that  longitude  (n°  54.),  it 
leaves  the  equation  of  preceffion  j — ax  yd  f 
fine  e — 4 a b c fine  ltj  j therefore,  when  the  node  is 
in  the  folitice,  and  the  equation  greated,  we  have  it  = 
— I — — a%  J‘  ^ere  the  fecond  term 
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59  as  iufignificant. 


Created 
equation  of 
precofiioa* 


This  greated  equation  of  preceffion  is  to 


2 r*«  ucd 


tire  nutation  of  18',  ns  b% — a * to  mb]  that  is,  a*  to-  Prt«ffio» 
dius  to  the  tangent  of  twice  the  obliquity  of  the  cclip-  B t 
tic.  This  gives  the  greated  equation  of  preceffion 
1 6", 8,  not  differing  half  a fecond  from  Bradley’s  obfer-  . , 
vations. 

Thus  have  we  attempted  to  give  fome  account  of  this 
curious  and  important  phenomenon.  It  is  curious,  be- 
caufe  it  affc&s  the  whole  cclcftial  motions  in  a very  in- 
tricate manner,  and  received  no  explanation  from  the 
more  obvious  application  of  mechanical  principles,  which 
fo  happily  accounted  for  all  the  other  appearances.  It 
is  one  of  the  mod  flluflt  ious  proofs  of  Sir  Ifaac  New- 
ton’s fagacity  and  penetration,  which  catched  at  a very 
remote  analogy  between  this  phenomenon  and  the  li- 
bration  of  the  moon’s  orbit.  It  is  highly  important  to 
the  progrefs  of  practical  and  ufeful  adronomy,  bccaufe 
it  has  enabled  us  to  compute  tables  of  fuch  accuracy, 
that  they  can  be  ufed  with  confidence  for  determining 
the  longitude  of  a fhip  at  fca.  This  alone  fixes  its  im- 
portance : but  it  is  dill  more  important  to  the  philofo- 
pher,  affording  the  mod  incontcliable  proof  of  the  uai- 
verfal  and  mutual  gravitation  of  all  matter  to  all  matter. 

It  left  nothing  in  the  folar  fydem  unexplained  from  the 
theory  of  gravity  but  the  acceleration  of  the  moon’s 
mean  motion  ; and  this  has  at  laft  been  added  to  the  lift 
of  our  acqufi lions  by  Mr  de  la  Place. 

Qu*  toties  aminos  vetcrum  torfere  Sophorum, 

Quarquc  fcholas  frudra  rauco  certaminc  vexant, 

Ob  via  confpicimus,  nube  pellcnte  Mathcfi, 

Jam  dubios  nulla  caliginc  praegravat  error 
Qucis  fuperum  pcnctrare  domes,  atquc  ardua  cocli 
Scandcre  fublimis  genii  conccffit  acumen. 

Nec  fas  ed  propius  mortal!,  attingcrc  divas. 

Halley . 

PRECIS,  ( preeiut , *•  early,)”)  the  name  of  the 
2 id  order  in  Linnaeus’s  fragments  of  a natural  method; 
confiding  of  primrofe,  an  early  flowering  plant,  and  a 
few  genera  which  agtee.  with  it  in  habit  and  ftruc- 
turc,  though  not  always  in  the  character  or  circum- 
ftance  expreffed  in  the  title.  See  Botany,  p.  461. 
col-  2. 

PRECIPITANT,  in  chemidry,  is  applied  to  any 
hquor,  which,  when  poured  on  a folution,  frparates 
what  is  dlffolved,  and  makes  it  precipitate,  or  fall  to 
the  bottom  of  the  veffeL 

PRECIPITATE,  in  chemidry,  a fubdance  which* 
having  been  diffolved  in  a proper  mendruum,  is  again  fe- 
parated  from  its  Advent,  and  thrown  down  to  the  bottom 
of  the  vcflcl,  by  pouring  fome  other  liquor  upon  it. 
PRECIPITATION.  See 
PRECOGNITION,  in  Scots  law.  See  Law,  Part 
III.  n«  CLXXxvt.43. 

PRECORD IA,  in  anatomy,  a general  name  for  the 
parts  fit uated  about  the  heart,  in  the  forepart  of  the 
thorax  : as  the  diaphragm,  pericardium,  and  even  the 
heart  it  ft  If,  with  the  fplccn,  lungs.  See. 

PREDECESSOR,  properly  fignifics  a perfon  who 
has  preceded  or  gone  before  another  in  the  fame  office 
or  employment ; m which  fenfe  it  is  diilinguiffied  from 
anccdor.  j 

PREDESTINATION,  the  decree  of  God,  where-  The  d*r- 
by  he  hath  from  all  eternity  unchangeably  appointed  •*** 
whatfoever  comes  to  pafs  ; and  hath  more  efpccially 
fore -ordained  certain  individuals  of  the  human  race  to 

evoiading 
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iMlaHn*  tvtrlsftmf  huppincfs,  and  hath  puffed  by  the  fed,  and 
fore-ordained  them  to  cvdlfting  mifery.  The  former 
Qf  thefc  are  called  the  tie it,  and  the  latter  are  called  tlic 

, rtfrvluUr. 

i,v  p?c9*  This  do&rine  is  the  fuhjc^  of  one  of  the  mol  per- 
irfw  plcxing  controverlics  that  has  occurred  among  mankind. 
Xnfiuai-  ^ut  Jt  ja  not  altogether  peculiar  to  the  Chriilian  faith- 
The  opinion,  tlmt  whutcvci  occurs  in  the  world  at 
Jarge,  or  in  the  lot  of  private  individual*,  is  the  refult 
of  a previous  and  unalterable  arrangement  by  that  Su- 
preme Power  which  prefidcs  over  nature,  has  always 
been  a favourite  opinion  among  the  vulgar,  and  ha*  been 
believed  by  many  fpeculative  men.  Thus,  in  that  beau- 
tiful Ccene  in  the  fixth  book  of  the  Iliad,  Hcdor,  ta- 
king leave  of  his  wife  and  his  child,  fpcaks  thus ; 

Andromache  ! my  foul’s  far  better  part, 

Why  with  untimely  forrows  heaves  thy  heart  ? 

No  hoftile  hand  can  antedate  my  doom, 

Till  fate  condemns  me  to  the  filcnt  tomb. 

Fix’d  is  the  term  to  all  the  race  of  earth,  * 

And  fuch  the  hard  condition  of  our  birth. 

No  force  can  then  refill,  no  flight  can  fave. 

All  fink  alike,  the  fearful  and  the  brave.  1. 624. 

The  ancient  Stoics,  Zeno  and  Chryfippus,  whom  the 
Jewish  E denes  fccro  to  have  followed,  aiTerted  the  ex- 
igence of  a Deity  that,  acting  wifely,  hot  nccciTarily, 
contrived  the  general  fyftcm  of  the  world;  from  which, 
by  a feries  of  caufcs,  whatever  is  now  done  in  it  una- 
voidably refult  s.  This  fades,  or  concatenation  of 
caufcs,  they  held  to  be  necefTary  in  every  ^»art;  and  that 
God  himfelf  is  fo  much  the  fervant  of  ncccflky,  and  i>f 
bis  own  decrees,  that  he  could  not  have  made  the  finall- 
eft  object  in  the  world  otberwife  than  it  now  is,  much 
Uf»  is  he  able  to  alter  any  thing. 

According  to  the  words  of  Seneca,  Eadem  necef- 
Jtat  et  Devs  albgat.  Jrrevocmbiht  dtvina  fattier  atqut 
hum  ana  tnrfut  vebit.  Jilt  ipfe  omnium  conditar  ac  rtc - 
lor  fcripjit  qmdem  fata  fed  frqutitrr.  Semper  parrt,  feme l 
jnjfii.  “ The  fame  chain  of  ncceflitv  conftrains  both 
grxh  and  men.  Its  unalterable  courfc  regulates  divine 
as  well  as  human  things.  Even  he  who  wrote  the  Fates, 
the  .Maker  and  Governor  of  all  things,  Tubmits  to  them. 
He  did  but  once  command,  but  he  always  obeys.”  The 
ftoical  fate  differs,  however,  from  the  Chriilian  prede- 
llination  in  feveral  points.  The)'  regarded  the  divine 
nature  and  will  as  a nectlTary  part  of  a nccclTary  chain 
of  caufcs  ; whereas  the  Chriftians  cunfidcr  the  Deity  as 
the  Lord  and  Ruler  of  the  Univerfc,  omnipotent  and 
ficc,  appointing  all  things  according  to  his  pkafurc. 
Being  doubtful  of  the  immortality  of  the  foul,  the  Stoics 
could  have  no  idea  of  the  doctrine  of  elc&ion  and  re- 
probation ; nor  did  they  ever  doubt  their  own  freedom 
of  will,  or  power  of  doing  good  as  well  as  evil,  as  we 
fliall  prrfcntly  fee  the  Chriilian  prvde&inarians  have 
done. 

Mahomet  introduced  into  his  Koran  the  do&rine  of 
aa  abfolute  predomination  of  the  courfe  of  human  af- 
fairs. He  reprefented  life  and  death,  profperitv  and 
•dverfity,  and  every  event  that  bcfals  a man  in  this 
world,  as  the  refult  of  a previous  determination  of  the 
one  God  who  rules  over  all ; and  he  found  this  opinion 
the  belt  engine  for  infpiring  his  followers  with  that  con- 
tempt of  danger  which,  united  to  their  zeal,  has  attend- 


ed the  empire  of  their  faith  over  the  faired  portion  of  Pre.’eftina* 
the  habitable  globe.  tion. 

The  contruverfy  concerning  predomination  firft  made  " ’ 
its  appearance  in  the  Chriilian  church  about  the  begin-  When  firft 
ning  of  the  fifth  century f.  Pctagius  a Britilh,  and  Cce-  agitated  in 
leftius  an  Irifii,  monk,  both  lived  at  Rome  during  that  church, 
period,  and  pofleffed  great  celebrity  on  account  of  their  * ftf tfidm. 
piety  and  learning,  'rhey  taught  that  the  opinion  is 
falfe,  which  aflerts,  tliat  human  nature  is  ncoefTarily  cor-  * 
rupted  by  a depravity  derived  from  our  firft  parents.— 

They  contended,  that  men  arc  bom  at  p relent  in  a- 
Hate  as  pure  as  that  in  which  Adam  was  originally  cre- 
ated ; and  tliat  they  arc  not  lefs  qualified  than  be  was » 
for  ful tiling  aU  righteoufnefs,  and  for  reaching  the 
moll  fublime  eminence  of  piety  and  virtue : that  the 
external  grace  of  God,  which  is  given  unto  all,  and  at- 
tends the  preaching  of  the  gofpc),  is  ncccflary  to  call ' 
forth  the  attention  and  exertions  of  men  ; hut  that  wc 
do  not  want  the  ai&ilance  of  any  interna]  grace  to  pu- 
rify the  heart,  and  to  give  it  the  firlt  impulfe  towards 
what  is  good.  Having  fled  into  Africa  on  account  of 
the  Goths,  who  at  that  time  invaded  Italy,  A.  D.  410, 

Cor  left  ins  remained  at  Carthage  as  a Preibytcr;  but  Pc- 
lagius  went  into  the  Eaft,  where  he  fettled,  and  pro- 
fpered  under  the  patronage  of  John  bilhop  of  Jctufa-  4 
km,  to  whom  his  fcntimtnts  were  agreeable.  On  the  AugelKr* 
contrary,  tlie  celebrated  Auguftine,  bifhop  of  Hippo,  a P'*ddli»* 
ftrenuouily  aflcrtcd  the  depravity  of  human  nature  finctIUrta,,#  * 
the  fall  of  the  firft  man,  the  ncccffity  of  afpccial  inter* 
pofition  of  divine  grace  to  enable  us  to  do  any  one  good 
action  ; and  confcqucntly,  that  none  could  obtain  falva- 
tion  excepting  thole  whom'  God  has  thought  fit  to  •» 
elect,  and  upon  whom  he  bellows  this  grace.  The  dif- 
putc  was  carried  on  with  great  zeal.  Zozimus  bilhop 
of  Rome  decided  at  firft  in  favour  of  Pclagtus  and 
Cceleftius,  whofe  followers  were  called  Pelagian t ; but 
be  afterwards  altered  his  opinion : and  by  the  ac- 
tivity of  Auguftine,  the  council  of  Ephcfus  was  called, 
at  which  the  opinion  of  his  antagonilU  was  formally  con- 
demned. 

In  the  courfc  of  ths  fame  century,  thefc  opinions  af- 
fumed  a variety  of  forms  and  modifications.  One  par- 
ty, called  PredejUnariins , carried  Auguftiltc’s  doctrine 
fully  farther  than  he  himfelf  had  ventured  to  do  in  ex- 
prefs  words;  and  afTcrtcd,  that  God  had  not  only  pre-  • 
dellinatcd  the  wicked  to  punifhmtni , but  alfo  that  he 
had  decreed  that  they  Ihould  commit  thofc  very fine  on 
account  of  which  the)-  arc  hereafter  to  be  puniihed.— 

Another  party  moderated  the  dodrinc  of  Pelagius,  and 
were  called  Semipe/agiatu.  Their  peculiar  opinion  is 
exprefled  in  a different  manner  by  different  writers  ; but 
all  the  accounts  fuffieiently  agree.  Thus,  fomc  repre- 
fent  tJicm  as  maintaining  that  inward  grace  is  not  ne- 
ceflary  to  the  firft  beginning  of  repentance,  but  only 
to  our  progrefs  in  virtue.'  Others  fay,  that  they  ac- 
knowledged the  power  of  grace,  but  laid  tliat  faith  de- 
pends upon  ourfclvcs,  and  good  works  upon  God  ; and 
it  is  agreed  upon  all  hands,  that  thefc  Semipclagianj 
held  that  prcdcftinatioB  is  made  upon  the  forelight  of 
good  works.  The  alfiftance  of  Auguftine,  though  then 
far  advanced  in  life,  was  called  in  to  combat  thefc  te- 
nets, and  he  wrote  feveral  trcatiic*  upon  the  fubjed. 

In  all  thefe  he  ftrenuouily  maintained,  that  the  prede- 
ftination  of  the  dc&  was  independent  of  any  forefight 
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PreMHn*.  of  their  good  work*,  but  wu  according  tQ  the  good 
■ ia,,‘  pleafure  of  God  only;  and  that  pcrfevcrancc  comes  from 
Yl  w God,  and  not  from  man.  Thereafter  the  doflrine  of 
Auguftioe,  or  St  Anil  in  as  lie  is  often  called,  became 
general.  He  was  the  oracle  of  the  fchoolmcn.  They 
never  ventured  to  differ  from  him  in  /entiment ; they 
only  pretended  to  difpute  about  the  trqc  fenfc  of  his 

5 writings. 

AvA  all  the  The  whole  of  the  earlicft  reformers  maintained  thefe 
ear'.i^t  IC‘  opinions  of  Auguftiiw.  They  affumed  under  Luther  a 
Imtmnre  more  regular  and  fyftcmatic  form  than  they  had  ever 
■efpre  ally  formerly  exhibited.  But  as  the  Lutherans  aftcrwaids 
Cj.vin.  abandoned  them,  they  arc  now  known  hv  the  name 
of  Calvmifih  Dcdnnes,  from  John  Calvin  of  Geneva. 
He  afferted,  that  the  everlailing  condition  of  mankind 
in  a future  world  was  determined  from  all  eternity  by 
the  unchangeable  decree  of  the  Deity,  arifing  from 
bis  foie  good  pleafure  or  free  will.  Being  a inan  of 
great  ability,  induftry,  and  eloquence,  Geneva,  where 
he  taught,  and  which  was  a free  Hate,  food  became  the 
refort  of  all  the  men  of  letters  belonging  to  the  reform- 
ed churches,  and  was  a kind  of  feminary  from  which 
miflionaries  itTued  to  propagate  the  Pruteftant  doctrines 
through  Europe.  Their  fuccefs  was  fuch,  that,  ex- 
cepting a part  of  Germany,  the  principles  of  all  the 
re  formed’ churches  arc  prufdledly  Calvinillic  or  Prcde- 

6 ftinarian. 

Rife  of  the  The  opponents  of  the  doflrine  of  predeftination  a- 
Amui.iaits.  niong  tjjC  p rote  Hants  ufually  receive  the  appellation  of 
si martian*  or  Rtmonfirantt.  They  derive  the  firft  of 
thefe  appellations  from  James  Arminius,  who  was,  A.  D. 

• 1 602,  appointed  * profeffor  of  theology  at  Leyden.  He 
Jt  Origin  "V  violently  oppofed  by  Gomer  his  colleague,  and 
•t  VrJgrrjfm  died  A.  D.  1609.  After  his  death,  the  controvcrfy 
Cwtrwrr*  tv  as  condufted  with  great  cagcmcfs  on  both  (ides. 
f*’"m  ’*  The  Calvinifts,  however,  gradually  prevailed.  A fynod 
Btlgiii*  w**  at  Dort,  A.  D.  1618,  to  which  the  moil 

celebrated  divines  of  different  countries  were  invited. 
tian  rb-  There,  in  a great  mcafure  by  the  authority  and  influ- 
Offi  a Li»‘  cncc  0f  Maurice  prince  of  Orange,  the  Arminians  were 
**rtb‘  condemned  as  heretics  j for  by  this  time  ambitious  and 
powerful  men  found  themfelves  politically  intcrcftcd  in 
this  religious  conteft.  ITc  Arminians  prefented  to  this 
fynod  a rcmonltrance,  containing  a (latemcnt  of  their 
• faith  upon  the  fubjefl*  in  difpute  ; and  from  this  they 
derived  the  appellation  of  RemonJirantj . This  ftatemeut 
contained  the  following  five  articles  : I.  That  God  from 
all  eternity  prcdcllinatcd  tlrofc  to  cvcrlafting  falva- 
tion  whom  he  forefaw  would  believe  in  Chrift  unto 

# the  end  of  their  lives  ; and  preddlinated  obftinate  un- 
believers to  everlafting  pumfhment.  2.  Jcfus  Chrift 
died  for  the  whole  human  race,  and  for  every  individual 
of  it,  but  believers  alone  reap  the  benefit  of  his  death. 
3.  No  man  can  produce  faith  in  his  mind  by  his  own 
free  will,  but  it  is  necciTary  that  man,  who  is  by  nature 
wicked  and  unfit  for  afling  or  thinking  aright,  (hould 
be  regenerated  by  the  grace  of  the  Holy  Spirit,  impart- 
ed by  God  for  Chrift’s  fake.  4.  This  divine  grace 
conllitutes  the  fourcc,  the  progrefs,  and  the  fulfilment, 
of  all  that  is  good  in  man  ; but  it  is  not  irrcfiftiblc  in 
its  operation.  5.  Believers,  by  the  afiiftance  of  the 
Holy  Spirit,  are  abundantly  fitted  for  every'  good  work; 
but  whether  it  is  pofiiblc  for  thofe  who  have  once  been 
liuly  fuch  to  fall  away,  and  to  periih  finally,  is  not  dear, 
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and  mull  be  better  inquired  into  by  fetrehing  the  fasPredtCk*. 
cred  fctiplurcs.  V1-0- 

In  oppofition  to  thefe,  a cmintcr-rcmonftranec  was^  ’ J 
prefented,  containing  the  opinions  of  the  Calvinifts, 
which  was  approved  of  by  tlsc  fynod.  The  fubftance 
of  it  was  afterwards  adopted,  and  in  nearly  the  fame  ex- 
prefttons,  into  thcConfcflion  of  Faith  compiled  by  the  af- 
fernbly  of  divines  which  met  at  Wcftminftcr,  A.  1). 

1643,  and  which  every  clergyman  and  probationer  for 
the  miniflry  in  Scotland  is  at  prefent  required  to  fub-  7 
feribe  previous  to  his  ad  million.  To  give  as  clear  and  'skim.!* 
as  fair  an  idea  as  pofiiblc  of  the  Calvinillic  doctrine 
on  this  head,  wc  traufetibe  the  following  paflage  fromj^  **** 
that  Confeflion ; u God  from  all  eternity  did,  by  the 
moll  wife  and  holy  cmir.fel  of  his  own  will,  freely  and 
unchangeably  ordain  whatfoever  come*  to  pals ; yet  fo,  as 
thereby  neither  is  God  the  author  of  fin,  nor  is  violence 
offered  to  the  will  of  tire  creatures,  nor  is  the  liberty  or 
contingency  of  freon- 1 caufcs  taken  away,  but  rather 
cftablilhtd.  Although  G«h1  knows  what  foe  ver  may  or 
can  come  to  pais  upon  all  fuppofed  conditions } yet 
hath  he  not  decreed  any  thing  bccaufc  he  forefaw  it  as 
future,  or  that  which  would  come  to  pafs  upon  fuch 
conditions.  By  the  decree  of  God,  for  the  manifcfta- 
lion  of  his  glory,  fotnc  men  and  angels  are  predtftina- 
ted  unto  everlalling  life,  and  others  arc  forc-ordaincd 
to  cvcrlafting  death.  Thclc  angels  and  men,  thus  pre- 
deftinated  and  fore -ordained,  are  particularly  and  un- 
changeably defigned  ; and  their  number  is  fo  certaid 
and  definite,  that  it  cannot  be  cither  increafcd  or  dimi- 
niftred.  Thofe  of  mankind  that  are  predeftinated  unto 
life,  God,  before  the  foundaton  of  the  world  was  laid, 
according  tb  his  eternal  and  immutable  purpofc,  and  the 
fccrct  counlel  and  good  pleafure  of  his  will,  hath  cbo- 
fen,  in  Chrift,  unto  cvcrlafting  glory,  out  of  his  mere 
free  grace  and  love,  without  any  forefight  of  faith,  or 
good  works,  or  pcrfcvcrancc  in  either  of  them,  or  any 
other  thing  in  the  creature,  as  conditions  or  caufcs  mo- 
ving him  thereunto  ; and  all  to  the  praife  of  his  glori- 
ous  grace.  As  God  hath  appointed  the  deft  unto  glo- 
ry, lo  hath  he,  by  the  eternal  and  moll  free  purpofc  of 
his  will,  fore-ordained  all  the  means  thereunto.  Where- 
fore, they  who  are  defied,  being  fallen  in  Adam,  are 
redeemed  by  Chrift,  are  effectually  called  unto  faith  in 
Chrift,  by  his  fpirit  working  in  due  fcafon  ; are  juftifi- 
cd,  adopted,  fanftified,  and  kept,  by  his  power  through 
faith  unto  (alvation.  Neither  arc  any  other  redeemed 
by  Chrift  effectually  called,  juftified,  adopted,  fanftifi- 
ed, and  faved,  but  the  cleft  only.  The  reft  of  man- 
kind, God  was  plcafcd,  according  to  the  unfcarchablc 
counfd  of  his  own  will,  whereby  he  extendeth  or 
with-holdcth  mercy  as  he  pleafcth  for  the  glory  of  his 
fovereign  power  over  his  creatures,  lo  pafs  by,  and  to 
ordain  them  to  diftionour  and  wrath  for  their  fin,  to  the 
praife  of  his  glorious  juftice.”  3 

There  arc  two  kinds  of  Calvinifls  or  Predeftinarians,  "epnlsp- 
viz,,  the  Supralapfariam , who  maintain  that  God  did  f*n»** 
originally  and  cxprefsly  decree  the  fall  of  Adam,  as  a"»kMin* 
foundation  for  the  display  of  his  juftice  and  mercy  , 
while  thofe  who  maintain  that  God  only  permitted  the 
fall  of  Adam,  arc  called  Subl afif: riant,  their  fyftcm  of 
decrees  concerniug  eleflion  and  rcpiobation  being,  as  it 
were,  fubfequent  to  that  event.  But,  as  Dr  Pricftlcy 
juftly  remarks,  if  wc  admit  the  divine  prefcience,  there 
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ia  not,  in  faft,  any  difference  between  the  two 
t,on'  fchemes  ; and  accordingly  that  diftindion  is  now  fel- 
y dom  mentioned. 

rijiitc-  in  Nor  was  the  church  of  Rome  lets  agitated  by  the 
kdiBTcS  con  ted  about  predeftination  than  the  lirft  Proteilants 
'^-^;Can  were.  The  council  of  Trent  was  much  perplexed  how 
'*  u ^ to  fettle  the  matter  without  giving  offence  to  the  Do- 
minicans, who  were  much  attached  to  the  doftrine  of 
Augudine,  and  poftefled  great  influence  in  the  council. 
After  much  difpute,  the  great  object  came  to  be,  how 
to  contrive  fuch-a  decree  as  might  give  offence  to  no- 
body,  although  it  (hould  decide  nothing.  Upon  the 
whole,  however,  they  feem  to  havj  favoured  the  Semi- 
pelagian  Rhone.  Among  other  things,  it  was  deter- 
mined, that  good  works  are  of  thcmfdves  meritorious  to 
eternal  life  ; but  it  is  added,  by  way  of  foftening,  that 
it  is  through  the  goodnefs  of  God  that  he  makes  his 
own  gifts  to  be  merits  in  us.  Catarin  revived  at  that 
council  an  opinion  of  fame  of  the  fchoolmen,  that  God 
chofc  a (mall  number  of  perfons,  fuch  as  the  bleffed 
virgin,  the  apofllcs,  See.  whom  he  was  determined  to 
favc  without  any  forefight  of  their  good  works ; and 
that  he  alio  wills  that  all  the  red  ihould  be  faved,  pro- 
viding for  them  all  ncceffary  means,  but  they  are  at  li- 
berty to  ufc  them  or  not.  This  is  called  the  Baxierian 
feheme  in  England,  from  one  of  its  promoters  there. 
But  at  all  events,  the  couiu^  of  Trent  feems  to  have 
been  extremely  anxious  thaRnny  opinions  entertained 
among  them  concerning  predeftination  might  have  as 
little  influence  as  poflible  upon  practical  morality.  “ Let 
no  man  (fay  they),  while  he  remains  in  this  mortal  date, 
prefume  that  he  is  among  the  number  of  the  cleft,  and 
that  therefore  he  cannot  fin,  or  fin  without  repentance; 
for  it  cannot  be  known  who  are  elefted  without  a fpe- 
cial  revelation  from  God.’*  ScC.  6.  c.  13. 

The  Jefuits  at  fird  followed  the  opinion  of  Auguf- 
tine  ; but  they  afterwards  forfook  it.  Molina , one  of 
their  order,  was  the  author  of  what  is  called  the  mid* 
die  feheme , or  the  doftrine  of  a grace  fujicicnt  for  ail  men , 
but  fubjeft  to  the  freedom  of  the  human  wilL  Janfe - 
«W,  a doctor  of  Louvain,  oppofed  the  Jefuits  with 
great  vigour,  and  fupported  the  doftrine  of  Augudine. 
He  wrote  in  a very  artful  manner.  He  declared,  that 
he  did  not  prefume  to  date  his  own  fentimcnti  upon 


the  fubjeft;  he  pretended  only  to  explain  and  pnbli(hPfwfc^’nft* 
the  fe  mi  merits  of  that  great  father  of  the  church  St  >l°n‘  f 
Augudine.  But  the  Jefuits,  in  confequence  of  that  in- 
violable fubmidion  to  the  authority  of  the  pope  which 
they  always  maintained,  had  fulficient  filtered  at  Rome 
to  procure  the  opinions  of  Janfcniua  to  be  condemned 
there  but  with  this  addition  fubjoined,  that  nothing 
was  thereby  intended  to  be  done  in  prejudice  of  the 
doftrine  of  St  Augudine.  This  produced  an  abfurd 
difpute  about*  the  pope’s  infallibility  in  matters  of  faft. 

The  Janfcnids  affirmed,  that  the  Pope  had  made  a mi-  • 
dake  in  condemning  the  opinions  of  Janfenius  a.s  diffe- 
rent from  thofe  of  Augudine;  whereas  in  truth  they 
are  the  fame,  and  the  one  cannot  be  condemned  with- 
out the  other.  But  the  Jefuits  affirmed,  that  the  pope 
is  no  Icfs  infallible  in  points  of  fadt  than  he  is  in  ques- 
tions of  faith  ; and  lie  having  decided,  that  the  opi- 
nions of  Janfenius  arc  different  from  thofe  of  St  Au- 
gudine, every  good  Catholic  is  bound  to  believe  ac- 
cordingly that  they  are  different.  Thefe  difputes  have 
never  been  fully  fettled,  and  dill  divide  the  Roman  Ca- 
tholic churches.  Some  of  the  abled  fupporten  of  pre- 
domination have  appeared  among  the  Jaufcnids,  and  par- 
ticularly among  the  gentlemen  of  Port- Royal.  10 

With  regard  to  Great  Britain,  the  earliell  EngliA  English  and' 
reformers  were  in  general  Sublapfarians,  although 
of  them  were  Supralapfarians.  But  the  rigid  Prcddl-  rrdeftin^* 
narians  have  been  gradually  declining  in  number  inrians. 
that  church,  although  they'  ilill  fuhfcribe  the  39  articles 
of  their  faith,  which  are  unquedionably  Calvinidic. 

The  celebrated  Scotch  reformer  John  Knox  liaving 
been  educated  at  Geneva,  eilablifhed  in  this  country 
the  doftrine  of  pix’dedination  in  its  drifted  form  : and- 
it  has  probably  been  adhered  to  with  more  elofenefs  in 
Scotland  than  in  any  country  in  Europe. 

Of  late  years,  however,  the  difpute  concerning  pre- 
dedination  has  affumed  a form  confidently  different 
from  that  which  it  formerly  poffcffcd.  Inftcad  of  being 
confidercd  as  a point  to*  be  determined  almod  entirely 
by  the  (acred  fcripturcs,  in  the  hands  of  a number  of 
able  writers,  it  has  in  a great  meafurc  rcfolved  itfelf  in- 
to a quedion  of  natural  religion,  under  the  head  of  the 
philosophical  liberty  or  ncceflity  of  the  will  (a)  ; or,, 
whether  all  human  aftions  arc  or  are  not  ncceffarily  de. 

terminal* 


(a)  Dr  Priedley,  the  mod  celebrated  NecefTarian  of  the  age,  has  written  a whole  feftion  of  his  Wufl rations 
wit  a view  to  (how,  that  between  M the  two  ichcmes  of  Calvinidic  predeili nation  and  philofophical  neceffity. 
there  is  no  fort  of  refcmblance,  except  that  the  future  happinefs  or  mifery  of  all  men  is  certainly  foreknown  and- 
appointed  by  God.  In  all  other  refpefts  (fay*  be)  they  are  mod  effentially  different ; and  even  where  they 
agree  in  the  end,  the  difference  in  the  manner  by  which  that  end  is  accompliflicd  is  fo  very  great,  that  the  in* 

Jtuen  e of  the  two  fydems  on  the  minds  of  thofe  that  adopt  and  aft  upon  them  is  the  reverfe  of  one  another.’* 

The  Calvinidic  doftrine  of  predeftination,  according  to  a very  authentic  datement  of  that  doftrine*,  is,  that  * Sh-tttr 
44  God,  for  his  own  glory,  hath  fore  ordained  uthatjotver  comet  to  pafsl*  The  feheme  of  philofophical  ncceflity,  CaUtPtfmof 
an  dated  by  an  intimate  friend  and  warm  admirer  of  Dr  Priedley*6,  is,  “ That  every  thing  is  predetermined  by  the**' 

Divine  Being  ; that  whatever  has  been,  mud  have  been  ; and  that  whatever  will  be,  mud  be ; that  all  event > are  ^ 
preordained  by  infinite  wifdom  and  unlimited  goodnefs ; that  the  will,  in  all  its  determinations,  is  governed  by  ivtfmitjltr, 
the  dale  of  mind  ^ that  this  Rate  of  mind  is  in  every  indance  determined  by  the  Deity  ; and  that  there  is  a con- 
tinued chain  of  caufcs  and  effefts,  of  motives  and  aftions.  infcparably  conncftcd,  and  originating  from  the  con- 
dition in  which  we  are  brought  into  exidence  by  the  Author  of  our  being.’*  The  author  or  compiler  of  the 
fame  book  affirms,  “ That  all  motion  indeed  originates  in  the  Deity  ; that  the  Deity  is  felf-movcd ; that  he. 

* poffeffcs  the  fingular  attribute  underived  of  moving  himfell.”  But  it  is  added  in  the  very  fame  paragraph  from 
which  this  laft  feutcnce  is  quoted,  that  M the  very  argument  we  employ  to  prove  one  UAdcrived  fcurcc  of  motion 

and* 
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Point*  at 
iffuc  be- 
tween the 


*rc5t75n»-  termtned  by  motives  arifing  from  the  charafter  which 
Cl<,lu  God  has  impreffed  on  our  minds,  and  the  tram  of  cir- 
cumftanccs  amidft  which  his  providence  has  placed  us  ? 
We  have  already  difeufled  this  point  (fee  Metaphy- 
sics) by  giving  a candid  ftatement  of  the  arguments 
on  both  fidcs  of  the  queftion.  We  (hall  treat  the  fub- 
jeft  of  prede  Hi  nation  in  the  fame  manner,  avoiding  as 
far  as  poffible  any  recapitulation  of  what  has  been  ad- 
vanced under  the  head  of  N*cutirr  and  Liberty. 

From  what  has  been  already  faid,  it  will  appear  that 
the  points  chiefly  at  iffue  between  the  parties  arc  the 
emSh'n*.  following : Firft,  With  wliat  sinws  and  purport  did 
riirn  and  God  create  the  world  and  frame  his  decrees  concerning 
their  oppo-  mankind  ? Did  he  contrive  a great  unalterable  feheme 
4>cm».  0f  creation  and  providence  only  for  the  fake  of  mani- 
fefting  hi*  own  glory  and  perfections  ? Or  did  he  firft 
confidcr  the  free  motions  of  thofc  rational  agents  whom 
he  intended  tO' create,  and  frame  his  decrees  upon  the 
. confideration  of  what  they  might  choofe  or  do  in  all 
the  various  circumftances  in  which  be  intended  to 
place  them  ? — The  fecond  and  following  qucftions  are 
branches  of  this  leading  one.  Did  Chrift  die  for  a par- 
ticular portion  of  the  human  race,  who  (hall  therefore 
certainly  be  faved  ? or  was  his  death  intended  as  a bene- 
fit to  all,  from  which  none  are  excluded  excepting  thofc 
who  willingly  rvjcft  it  ? Is  the  divine  grace  certainly 
and  irrefiftihly  efficacious  in  all  tliofe  minds  to  which  it 
is  given?  or  does  its  effeft  depend  upon  the  good  ufe 
which  men  may  or  may  not  make  of  it  ? Can  any  good 
aft  ion  be  done  without  it  ? Do  thofc  Who  have  once 
received  it  certainly  perfevere  and  obtain  eternal  falva- 
tion  ? or  is  it  poffible  for  any  of  them  to  fall  away  and 
pcrifti  finally  ? 

n 

Arfumert*  Wi  (hall  begin  by  dating  the  argument  on  the  fide 
e oc‘ of  the  predeftinarians,  and  in  the  language  which  they 
commonly  ufe.  But  it  is  neceflary  to  make  this  tvre- 
* Ctlmini  vious  remark,  that  the  general  • objeftions  to  their  doe* 
*#»/■  trine  are,  tint  it  is  hoftile  to  afl  our  ideas  of  the  jufticc 
_T  of  God,  reprefenting  him  as  a partial  being,  rewarding 

*.  -.1  . . •.  ..  J _ _ _ ‘.I c„  . 
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without  merit,  and  punifhing  without  fin  ; that  it  ren- 
ders him  the  author  of  evil,  deftroys  moral  diltinftions, 
makes  ufelcfs  every  effort  on  our  part,  makes  every 
prayer  abfurd,  and  even  the  preaching  of  the  gofpel 
vain  ; feeing  that  all  things  are  immutably  fixed,  and 
none  can  believe  or  be  laved  excepting  the  cleft,  and 
they  mud  certainly  and  at  all  events  be  fafe.  Againft  all 
ihis  tlwy  reafon  thus. 

The  great  and  evcriailin^  Autlior  of  all  things  ex- 
ifted  from  eternity  alone,  independent  and  effcntiaOy 

drft.  A*  there  was  no  other,  he  could  only  confidcr 
elf  and  his  own  glory.  He  muft  therefore  have 
defignrd  all  things  in  and  for  himfdf.  To  make  him 
flay  his  determinations  till  he  (hould  fee  what  free 
■creatures  would  do,  is  to  make  him  decree  with  uncer- 

8 


tainty,  and  dependency  upon  them,  which  falls  (hort  of  fViMiw 
infinite  perfeftion.  He  cxiftcd  alone,  and  his  councils  c"*n‘ 
could  have  no  objeft  excepting  himfelf ; he  could  only  T 1,1 
then  confidcr  the  difplay  of  his  ow  n attributes  and  per- 
feftion. In  doing  this,  as  the  end  is  more  important 
than  the  means,  Divine  Wifdom  muft  begin  its  defigns 
with  that  which  is  -to  come  laft  in  the  execution  of 
them  ; but  the  conclufion  of  all  things  at  the  laft  judge- 
ment will  be  the  complete  manifeftation  of  the  wifdom, 
the  goodnefs,  and  juft  ice,  of  God:  we  muft  therefore 
fuppofe,  that,  in  the  order  of  things,-  he  decreed  that 
fiift,  although  with  him,  in  the  order  of  time,  there  it 
no  firft  nor  fecond,.  but  all  is  from  eternity.  When 
this  great  defign  was  laid,  the  means  were  next  defin- 
ed. Creation,  and  its  inhabitants  of  every  order,  form 
the  means  by  which  the  author  and  difpofer  of  all  thing* 
Accomplice*  his  will.  But  creatures  in  his  fight  arc 
nothing,  and  are  figuratively  faid  to  be  lefs  than  nothing. 

Wc  may  entertain  proud  and  elevated  conceptions  of 
our  own  dignity  if  w«  pleafe  ; but  if  we  in  our  defign* 
regard  not  the  duft  on  which  wc  tread,  or  the  live*  of 
ants  and  infefts,  the  omnipotent  Lord  of  all,  from  whom 
we  are  more  infinitely  diftant,  muft  regard  us  as  at  leafk 
equally  inconfidcrablc,  and  only  valuable  as  we  ferve  the 
acccompfilhmcnt  of  his  great  and  myfterious  purpofes, 
which  cannot  be  us  or  our  aggrandiferaent,  but  himfdf 
and  hit  own  glory. 


It  is  only  by  this  viev^fcf  the  divine  conduft  that  •*»  ntoJT*. 
fame  of  the  attribute*  of  God  can  be  explained,  or  theirj  “ 
rxiftence  rendered  poffiMe.  In  the  feript  tires  he  claims 
the  attribute  of  pr*fAcnce  as  his  diftinguifhing  preroga- 
live  : but  there  can  be  no  prefcience  of  future  contin- 
gencies ; for  it  involves  a contradiftion  to  fay,  that 
things  which  are  not  certainly  to  be  Iboukl  be  certain- 
ly fotefeen.  If  they  are  certainly  furefecn,  they  myfl 
certainly  be,  and  can  therefore  be  no  longer  contingent. 

An  uncertain  forefight  is  alfo  an  imperfeft  aft,  as  it 
may  be  a mi  flake,  and  is  therefore  inconfiftcnt  with  di- 
vine perfeftion.  On  the  other  fide  the  difficulty  is  ca- 
fily  explained.  When  God  decrees  that  an  event  (hall 
take  place,  its  exiftence  becomes  thenceforth  certain, 
anu  as  fuch  is  certainly  forefeen.  For  it  is  an  obvious 
abfurdity  to  fay,  that  a thing  happens  freely,  that  is  to 
fay,  that  it  may  be  or  may  not  be,  and  yet  that  it  is  cer- 
tainly forefeen  by  God.  He  cannot  forefee  things  but 
as  he  decrees  them,  and  consequently  gives  them  a fu- 
ture certainty  of  exiftence;  and  therefore  any  prefcience 
antecedent  to  his  decTcc  muft  be  rejected  as  impoffible. 
Conditional  decrees  are  farther  abfurd,  inafmtich  as  they 
fubjeft  the  purpofes  of  God  to  the  will  and  the  nftions 
of  his  creatures.  Docs  he  will,  or  vrifh  that  all  man- 
kind (hould  be  fared,  and  (hall  they  not  all  be  faved? 

Infinite  perfeftion  can  wifh  nothing  but  what  it  can 
execute  ; and  if  it  is  fit  to  wifh,  it  is  alfo  fit  to  execute 
its  withes.  Wc  arc  indeed  certainly  informed  by  the 

ferip- 


And  exiftence,  is  a grofs  folccifm  in  logic  ; and  that  the  afeription  of  this  power  to  the  Divine  Being  is  in  /aft 
nothing  elfe  than  the  lefs  of  two  palpable  a* funfair  or  rather  if  thefe  could  admit  of  degnrrs.f  ” + « 

The  piety  of  thefe  afleTtions  will  be  obvious,  wc  are  perfuaded,  to  every  one  of  our  readers ; but  to  fume  it  is  * 

poffible  that  their  confiftency  may  not  be  apparent.  We  would  advife  all  fuch  “ to  prrufc  once  and  again  * 

Dr  Frieftley’s  IHuft rations,”  which,  we  have  the  bed  authority  to  fay,  wflj  remove  from  their  minds  all  librrti- 
rian  prejudices,  convince  them  “ that  the  hypothefis  of  neceffity  is  incontrovertibly  true,”  and  (how  them  that  a.  M.  * 
*U  the  defenders  of  that  hypothefis  arc  in  perfeft  harmony  with  thcmfdvcs  and  with  one  another! 
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fredrfti***  feriptures,  that  ell  (Hall  not  be  fated ; and  we  therefime 
fi®"4  as  certainly  conclude,  that  God  never  intended  that  they 
t“"'v  (hould  be  fo  ; for  the  counfei  of  the  Lord flandeth  fafi,  and 
}<  the  thought  of  hit  hearty  to  all  generation!. 

C*rftdied  We  conclude  upon  the  fame  principles,  that  al- 
«o  > if*  though  the  blefljngs  rcfulting  fVom  the  death  of  Chrift 
tkeied.  arf  0jfrrctJ  to  all,  yet  that  intentionally  and  actually  he 
only  died  for  thofe  whom  the  Father  had  cbofen  and 
given  to  him  to  be  fared  by  him.  That  Chrift  ihould 
have  died  in  vain  is  reprvfented  by  the  fepoftle  Paul  as  a 
great  abfurdity  (Gal.  ii.  21.):  but  if  he  died  for  all, 
he  mail  have  died  in  vain  with  regard  to  the  greater 
part  of  mankind  who  arc  not  to  be  faved  by  him.  Iu 
fo  far  as  fomc  inferior  blcffings  are  concerned,  which 
through  him  are  communicated,  if  not  to  all  men,  at 
lead  to  all  Chriflians,  l>e  may  perhaps  jullly  be  faid  to 
have  died  for  all ; but  with  regard  to  eternal  fid  vat  ion, 
Jiis  defign,  to  avoid  rendering  it  fruitless,  could  go  no 
farther  than  the  fccret  purpirfc  and  clcclion  of  God. 
This  is  implied  in  thefe  words,  all  that  are  given  me  of 
my  Father,  thine  they  were.  and  thou  gavejl  them  me. 
To  thefe  his  mterccffion  is  limited  $ / pray  not  for  the 
world,  hut  for  thefe  that  thou  bajl  given  me  f for  they  are 
thine , and  all  thme  are  mine , and  mine  are  thine  (Jo.  xvii. 
9,  to.)  Univerfal  words  are  indeed  ufed  with  regard 
to  the  death  of  Chrill : but  the  reafon  is  obvious,  the 
Jewifh  religion  was  confined  to  the  family  and  defen- 
dants of  Abraham.  In  contradiction  to  this,  the  gof- 
pcl  is  (aid  to  be  preached  to  every  creature,  and  to  all 
tie  world  t becaufe  it  is  not  limited  to  any  one  race  or 
nation,  and  becaufe  the  apoftlcs  received  a general  com- 
nuifiion  to  teach  it  unto  all  who  (hould  be  willing  to 
receive  it.  Thefe  extenfive  expredions  can  only  be  un- 
der-flood in  this  manner,  becaufe  in  their  drift  accepta- 
tion they  have  never  been  verified.  Nor  can  their  mean- 
ing be  carried  farther  without  an  imputation  upon  the 
juftice  of  God  : for  if  he  has  received  a fufficient  falis- 
faftion  for  the  fins  of  the  whole  world,  it  is  not  juil 
that  all  (hould  not  be  faved  by  it,  or  at  lead  have  the 
offer  of  falvation  made  to  them,  that  they  may  accept 
of  it  if  they  pleafe. 

But  to  return  to  the  divine  purpofes  and  attributes 
in  general:  it  is  in  vain  to  affert  drat  God  is  partial  and 
unjuft  while  he  prefers  without  merit,  and  prcdellinatcs 
lo  puniftunnt  thofe  who  have  not  yet  offended.  The 
fame  error  mifleads  men  here  that  has  fo  often  fcduccd 
them  from  the  true  path  of  fcientific  refearch.  Inftead 
of  fubmitting  to  the  patient  and  humble  obfervntion  of 
nature,  they  boldly  form  fome  plaufible  hypothefis  of 
tbeirown,and  vainly  attempt  to  reconcile  every  appear- 
ance to  their  favourite  fyftfm.  This  mode  of  procedure 
never  has  proved,  and  never  will  prove,  fuccefsful  in  any 
lwanch  of  true  philofophy.  Wc  arc  not  entitled  to 
frame  to  ourfclves  certain  notions  of  the  jufticc  of  God, 
and  from  thefe  to  decide  that  thus  he  mull  aft  and  in 
no  other  manner.  He  takes  no  counfcl  from  us  concern- 
*ig  his  conduct,  and  we  have  no  right  to  rejudge  his 
judgments.  What  he  regards  as  juft  or  unjuft  between 
himfclf  and  his  creatures,  is  a queftion  of  fact  not  to  be 
known  by  ingenious  conjectures,  but  by  the  cautious 
obfervations  of  the  manner  in  which  he  afts  in  the  courfe 
of  his  providence,  and  by  attending  to  w hat  he  has  de- 
clared concerning  himfeif  in  the  lac  red  fetiptures.  If 
from  thefe  it  (hall  appear  that  he  docs  prefer  where  there 
is  no  merit,  and  re  i eft  where  there  is  no  crime ; it  will 
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be  in  vain  thereafter  to  adert  that  fuch  conduft  is  tin*  Pre£eftjna« 
juft:  the  fact  will  be  on  our  fide  of  the  queftion,  and  we  t>u11,  . 

(hall  leave  thofe  to  account  for  it  who  infill  that  their  * 

limited  realbu  is  capable  of  comprehending  all  the  myf- 
tcrious  ways  of  an  Infinite  Being.  r j 

In  the  courfe  of  providence,  then,  wc  fee  the  great- Great  «ne- 
ell  inequalities  take  place,  and  fuch  as  appear  alto-^ua,*',c' 111 
gether  contradiftory  to  our  ideas  of  juftice.  We  fee  .ury°e'.ufft- 
the  fins  of  the  fathers  punifhed  in  the  perfons  of  the  t,f  provi- 
children,  who  often  derive  debilitated  bodies  from  the  in-  Jcnce. 
temperance  of  their  parents,  and  corrupted  manners  from 
the  example  of  their  vices.  God  frequently  afflifts 
good  men  in  this  life  for  a great  length  of  time,  as  in 
tire  cafe  of  Job,  only  for  the  manifeftation  of  his  own 
glory,  that  their  faith  and  patience  may  be  made  mani- 
feft.  Some  fins  are  punilhcd  with  other  fins,  and  often 
with  a courfe  of  fevere  miferies  in  the  perfons  of  tluffe 
who  never  committed  them.  We  may  transfer  this 
from  time  to  eternity ; for  if  God  may  do  for  a little 
time  what  is  inconfillent  with  our  notions,  and  with 
our  rules  of  juftice,  he  may  do  it  for  a longer  duration: 
fince  it  is  as  impofliblc  that  he  can  be  unjuft  for  a day 
as  for  all  etcinity  : and  the  fame  inequality  of  manage- 
ment appears  in  tlie  great  as  in  the  private  affaire  of  this 
world.  During  many  ages  alinort  the  whole  human 
race  were  loft  in  the  darknefs  of  idolatry:  even  fince  the 
Chriftian  religion  came  into  the  world,  how  few  nations 
have  received  it ; and  of  thefe  few,  the  number  is  dill 
fmallorof  thofe  who  liave  enjoyed  it  in  tolerable  purity. 

If  we  confider  how  many  great  nations  remain  under 
the  dclufion  contrived  by  Mahomet ; if  we  refleft  upon 
the  idolatry  of  the  Indies  and  of  China,  and  the  fu- 
perftition  of  the  Greek  church,  and  of  the  church  of 
Rome — wc  (hall  find  that  very  few  nations  have  poffcffed 
the  mod  ordinary  means  of  grace.  Even  the  bieffings 
of  civilization,  of  fcience,  and  of  liberty,  are  fo  rarely 
fcatterrd  over  the  face  of  the  earth,  that  it  is  to  be  re- 
garded as  a melancholy  truth,  that  with  a very  few  fa- 
voured exceptions  the  whole  human  race  have  hitherto 
been  funk  in  the  depth  of  bar! larifm,  ignorance,  flavcry, 
and  idolatry.  When  the  Arnuniaus  think  fit  to  affert, 
then,  that  the  doftiiue  of  abfolute  decrees  is  contrary 
to  their  ideas  of  the  impartiality  and  juftice  of  God,  we 
can  only  anfiver  that  we  are  furry  for  them  if  they  have 
formed  ideas  of  the  charafter  of  God  which  are  contrary 
to  the  truth.  We  prefume  not  % like  them  to  call  his*  Calvin! 
attributes  before  the  tribunal  of  our  undcrftandii.gs;  wc 
only  obferve  the  ways  of  his  providence,  and  declare 
that  thus  Hands  the  faft.  If  he  leaves  whole  nations 
in  dnrkncf*  and  corruption,  and  freely  clmofcs  others  to 
communicate  the  knowledge  of  himfeif  to  them,  we  need 
not  be  furprifed  if  he  aft  m the  fame  maimer  with  indi- 
viduals. For  furcly  the  rejefting  immenl'e  empires  for 
fo  many  ages  » much  more  unaccoa.i tabic  than  the  fe- 
lcftion  of  a few  individuals,  and  the  leaving  ollicrs  in 
ignorance  and  depravity.  It  is  in  vain  to  allege  that 
he  extends  his  mercy  to  thofe  who  make  the  bell  ufe  of 
the  dim  light  which  they  have.  This  does  not  remove 
the  difficulty  of  a choice  and  a preference ; as  it  cannot 
be  denied  that  their  condition  is  very  deplorable,  and 
that  the  condition  of  others  is  much  mote  hopeful : fo 
that  the  myfterious  doftrine  of  eleftion  and  reproba: -on  is 
an  unquestionable  truth  under  the  government  of  God, 
feeing  that  great  numb  • -s  of  men  arc  born  in  fuch  circum- 
itances  that  it  is  morally  ur.pofliblc  they  Ihou'd  not  pe- 
3 Q ri(h 
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FreJeflir*.  rift  ft  them  ; whereat  other!  are  more  happily  fituated 

^ tK'D  , and  enlightened. 

Nor  are  we  left  to  common  obfervation  upon  tbit 
The  tan-  point.  The  language  of  the  farred  feriptures  it  pofitive 
f ngc  of  and  dear.  The  whole  reafoning  in  the  ninth  chapter 
^TicfUna-  t0  ^OTran*  the  ads  of  God’s  juftice  and 

Tian*  ,D*  tncrc7»  his  hardening  as  well  an  his  pardoning,  into  an  ab- 
folutc  freedom  and  an  unfcarchablc  depth.  More  pointed 
exprcflioRs  for  this  purpofe  can  fcarcely  he  conceived 
tlian  thofe  aHually  made  ufc  of.  For  the  children  be- 
ing not  yet  bom • neither  having  done  any  good  or  evil,  that 
the  purpofe  of  God  according  to  t left  ion  might  fiand,  not 
of  worlx,  but  of  him  that  ealleth , it  was  faid , The  elder 
/hall  fert*e  the  younger,  jit  it  it  •written , Jacob  have  I 
loved , but  Kfau  have  / hated.  IV hat Jhall  we  fay  then ? Is 
there  unrighteoufnefs  with  God  ? God  for  lad.  For  he  faith 
to  Mrfet,  / will  have  merry  on  whom  / will  have  mercy , 
and  / will  have  compaffim  on  whom  / will  have  eompajjion . 
So  then  it  is  not  of  him  that  wiiletb,  nor  of  him  that  runneth , 
hut  of  God  that  Jhoweth  mercy  ; for  the  ftripture  faith  unto 
Pharaoh , Even  for  thit  fame  purpofe  have  / ra'tftd  thee  up, 
that  / might  Jhow  my  power  in  thee , and  that  my  name 
might  be  declared  throughout  all  th»  earth.  Therefore  hath 
he  mercy  on  whom  he  will  have  mercy,  and  w/tem  he 
An  objrc*  ^ hardeneth.  If  any  man  fhall  (till  be  fnflicicntly 
tion  an*  hold  to  declare  that  all  this  is  contrary  to  what  he  is 
fwered.  pleafed  to  confider  as  juft  and  impartial,  we  can  only 
reply  to  him  in  the  words  of  the  celebrated  John  Calvin 
f UK f*pra.°i  Geneva  f.  Tibi  molejlum  ejl  ac  odiofum,  Drum  plux 
poffe  et  facere,  quam  mens  tua  capiat  ; etquali  autrm  tuo  in- 
ter dum  concedes,  ut  fuo  ju ditto  frvatut.  Et  tu  in  tanto  fu- 
rore, Dei  mentionem  ullam  facere  exudes  ? “ Is  it  painful  to 
thee  that  the  power  and  the  works  of  God  exceed  thy 
limited  capacity  ? Thou  fometimes  fuffereft  thine  equal 
to  judge  of  his  own  conduit  for  himfelf,  and  dareft  thou 
ft  thy  folly  to  cenfure  the  ways  of  God?”  Or  rather  we 
may  reply  in  thofe  words  of  the  apoftle  Paul  which  im- 
mediately follow  the  paflage  already  quoted.  Thou  will 
fay  then  to  me,  Why  doth  he  yet  find  fault  ? for  who  hath 
rtfijltd  h'u  will  ? Nay  but,  0 man,  who  art  thou  that  re - 
phrjl  againjl  God ? Shall  the  thing  formed  fay  to  him  that 
formed  it.  Why  hajl  thou  marie  me  thus?  Hath  not  the  potter 
power  over  the  clay  ; of  the fame  lump  to  mate  one  vejfei  unto 
honour,  and  another  unto  djhmour  ? Let  thefe  paflagr*, 
and  even  the  whole  of  the  chapter  now  alluded  to,  be  ex- 
plained in  any  manner  that  is  judged  proper.  Rill  their 
import  with  regard  to  the  prefect  argument  will  remain 
the  fame.  If  God  loved  Jacob  fo  as  to  chufe  his  poile- 
rity  to  be  his  people,  and  rcje&cd  or  hated  Efau  And 
hi*  polteritv,  and  this  without  regard  to  them  or  their 
future  conduit,  but  merely  in  confcqucnce  of  the  purpofe 
and  defigu  of  his  ele&ion  ; if  by  the  fame  purpofe  the 
Gentiles  were  to  be  grafted  upon  that  flock  from  which 
the  once  favoured  Jews  were  cut  off;  it  will  follow,  not 
only  that  the  great  and  mytlerious  decree  of  final  elec- 
tion is  unfcarchably  free  and  abfolute,  hut  alfo  that  all 
the  means  of  grace  arc  granted  or  withheld  in  the  fame 
unlimited  and  free  manner  according  to  the  fbveretgn 
will  and  good  pleafurc  of  God,  independent  of  any  fore- 
fight of  merit  on  our  part.  The  words  of  our  Saviour 
exprefs  this  : I thank  thee  0 Father , Ford  of  heaven  and 
earth,  becau  se  thou  baft  hid  t/ufe  things  from  the  wife  and 
* fruder.t,  aud  haji  revealed  them  unto  babes  : The  rcafon  of 
which  is  given  in  the  following  words.  Even  fo.  Father , 
Jor  fo  it  feemed  good  tn  thy  fight,  (Mat.  xL  26).  The  paf- 
fage  immediate!)-  preceding  this,  /hows  clceuiy  thit  the 


means  of  grace  arc  not  bellowed  upon  thofe  who,  it  is  ftcdrftma* 
forefeen,  will  make  a good  ufc  of  them  ; nor  denied  to  tlup* 
thofe  who  will  make  a bad  ufc  of  them.  Wo  unto  thee  w— v‘"—/ 
Chorazin,  wo  unto  thee  Bethfaida  : for  if  the  mighty  works 
which  were  done  in  you  had  been  done  in  Tyre  and  Sidoa , 
they  would  have  repented  long  ago  in  fackcloth  and  ajhes. 

But  the  paflagrs  in  feripture  are  innumerable,  which  dc- 
.clare  that  the  whole  charaUcr  and  deftmy  of  every  man 
is  the  rcfult  of  the  counfcl  and  uncontroultd  determina- 
tion of  God.  The  expreflion  is  often  repeated  in  the 
book  of  Exodus ; God  hardened  the  heart  of  Pharaoh , 
fo  that  he  would  not  let  h'u  people  go,  (Exod.  iv.  2 1 ),  &c# 

It  is  faid,  that  God  has  made  the  wicked  man  for  the  day 
of  evil,  (Prov.  xvi.  4).  On  the  other  hand,  it  is  faid,  at 
many  believed  the  go f pel  at  were  appointed  to  eternal  life » 

(Alls  1.  48. ) Some  are  faid  to  be  written  in  the  book  of 
life, of  the  Lamb flasn  from  the  foundation  of the  world  i Rev. 
xiii  8. ) Every  prayer  that  is  ufed,  or  direllcd  to  be  ufedr 
in  feripture,  is  for  a grace  that  opens  our  eyes,  that  turns 
the  heart,  that  makes  us  to  go,  that  leads  us  not  into 
temptation,  but  delivers  us  from  evil.  All  thefe  cx. 
preflions  denote  that  we  defire  more  than  a power  or 
capacity  to  all,  fuch  as  is  given  to  all  men.  Indeed  we 
do  not,  and  wc  cannot,  pray  eameftly  for  that  which  wc 
know  all  men  as  well  as  ourfclvcs  poflefs  at  all  times.  |S 

The  grace  of  God  is  the  medium  by  which  his  fove-  -Si* 
reign  will  and  abfolute  decrees  are  accomplished.  Ac-  cacy  »f 
cordingly,  it  is  fet  forth  in  feripture  by  fuch  cxpreffionsi;**c‘ 
as  clearly  denote  its  fure  efficacy  ; and  that  it  does  not 
depend  upon  us  to  ufc  it  or  not  at  our  pleafure.  It  is 
(aid  to  be  a creation  ; we  are  created  unto  good  works,  and 
we  become  new  creatures  : It  is  called  a regeneration,  or 
a new  birth ; it  is  called  a quickening  and  a rcfurrec* 
tion,  as  our  former  Rate  is  compared  to  a feeblcncfs,  a 
blindnefs,  and  a death.  God  is  faid  to  <work  in  us  both 
to  will  and  to  do  : His  people  Jhall  be  witling  in  the  day  of 
hit  power : He  will  write  his  laws  in  their  hearts , and 
make  them  to  walk  in  them.  In  a paflage  already  quoted, 
the  human  race  are  compared  to  a mafs  of  c/ay  in  the 
hands  of  the  potter,  who  of  the  fame  lump  makes  at  his 
pleafurc  vefftts  of  honour  and  dif honour.  'I*hcfe  paflage:, 
and  this  Eft  more  particularly*  prove  that  there  is  an 
abfolute  and  a conquering  power  in  divine  grace  ; and 
that  the  love  of  God  conltrains  us,  as  i>t  Paul  expreffes 
himfelf.  Our  Saviour  compares  the  union  and  influence 
that  he  communicates  to  believers  to  the  union  of  an 
head  with  the  members,  and  of  a root  with  the  branch- 
es, which  imparts  an  internal,  a vital,  and  an  efficacion? 
influence.  The  outward  means  may  indeed  be  rejcHerf, 
but  thin  overcoming  grace  never  returns  empty  : thefe 
outward  means  coming  from  God,  the  refiftfog  of  them 
is  faid  to  be  the  refijling  of  God,  the  grieving  or  quench- 
ing of  his  fprritt  and  in  that  fenfe  wc  may  refill  the  grace 
or  favour  of  God;  but  wc  can  never  wilhftaud  him  when 
he  intends  to  overcome  us ; For  the  foundation  of  God 
Jhmdeth  Jure,  having  this  feat.  The  Lord  knoweth  them  that 
are  hit,  (2  Tim.  ii.  19.  )•  Haxing  prtdejhnated  ns  unto 
the  adoption  of  children  by  Jefus  Chri/l  himfelf,  according 
to  the  good  pleafure  of  his  will,  (Epli.  i.  5.  J 

Trial  the  taints  fhall  certainly  perfevere  unto  the  Prrirvr- 
end  is  a ncceflary  confequencc  oi  abfolute  decrees  and  ©foo*e_  ' 
efficacious  grace  : all  depends  on  God.  He  of  his  enm'hc  Uitu* 
will  begot  us  i anti  with  him  there  is  no  voriablmeft  nor 
fbadow  of  turning:  whom  he  loves,  he  loves  to  the  end : 
and  he  has  promifed  that  he  will  never  leave  nor  for- 
fake  thofe  to  whom  he  becomes  a God.  Our  Lord 
j hath 
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faid,  I g ive  unto  them  eternal  life,  and  they  Jboll  never 
u;b.  per  fb  ; neither  Jhall  any  pluck  them  out  of  my  hand,  (Jo.  x. 

Lj  v_ ' i8v)  Hence  we  mull  conclude,  that  the  purpoft  and  coi- 
fing of  God  it  without  repentance , ( Ht'b.  xiii.  5.)  And 
therefore,  although  good  men  may  fall  into  great  fins, 
yet  of  all  thofe  who  arc  given  by  the  Father  to  the  Son 
to  be  faved  by  him,  none  are  loft : The  conclufton  from 
the  whole  is,  tliat  God  did  in  himfclf,  and  for  his  own 
glory,  foreknow  a determinate  number  in  whom  he  would 
be  both  fan&ified  and  glorified.  Thefe  he  predejltn  tied 
to  be  holy,  conformable  to  the  image  of  his  fon  : they 
are  to  be  called,  not  by  a general  calling  in  the  fenfe  of 
thefe  words,  many  art  called , but  few  are  chtfen  ; but  to 
be  called  according  to  hit  purpoft.  He  jufiifiea  them  upon 
their  obeying  that  calling,  and  in  the  conclufton  he  will 
glorify  them  ; for  nothing  can  feparate  us  from  the  love 
of  God  in  Chrift,  ( Root.  ix.  1 9. ) And  he  is  not  lefs  ab- 
solute in  his  decree  of  reprobation  than  he  is  in  his  elec- 
tion : for  ungodly  men  arc  faid  to  be  of  old  ordained  to 
condemnation , and  to  be  given  up  by  God  unto  vile  a/ftliiont, 
and  to  be  given  over  by  bin  to  a reprobate  mind. 

Arguments  Thus  far  we  have  defended  the  doftrine  of  predefti- 
nation  ; we  proceed  next  to  (late  the  arguments  ufuaily 
adduced  in  favour  of  the  Arminian  fyftcm. 

God  is  juft,  holy,  and  merciful.  In  fpeaking  of 

«f  o*L  himfclf  in  feripturet  he  is  plcafcd  to  make  appeals  to  the 
human  underftanding,  and  to  call  upon  men  to  rcafon 
with  him  concerning  his  ways*  The  meaning  of  this 
is,  that  men  may  examine  his  actions  and  his  attri- 
butes with  that  meafure  of  intelligence  which  they 
poffcfs,  and  they  will  be  forced  to  approve  of  them  ; 
nay,  he  propofea  himfclf  to  us  as  a pattern  for  our  imi- 
tation. We  ore  required  to  be  holy  as  he  is  holy,  and 
merciful  as  he  is  merciful : which  is  a proof  that  he 
accounts  us  not  incapable  of  forming  juft  notions  at 
kaft  of  thefe  attributes.  What  then  can  we  think  of 
a jufticc  tliat  (hall  condemn  uv  for  a fatt  that  we  ne- 
ver committed  ? that  defigns  firft  of  all  to  be  glorified 
by  our  being  eternally  mifcrahle,  and  which  afterwards 
decrees  that  we  fhall  commit  fins  to  juftify  this  previous 
decree  of  our  reprobation  ? For  if  God  originally  de- 
figns and  determines  all  things,  and  if  all  his  decrees 
are  certainly  effected,  it  is  inconceivable  how  there 
fhould  be  a juftice  in  punifhing  that  which  he  himfclf, 
by  an  antecedent  and  irrevcrfiblc  decree,  appointed  to 
be  done.  Or,  fetting  juftice  afide,  is  it  poflible  that 
a being  of  infinite  holinefe,  and  who  is  of  purer  eytt  titan 
to  behold  iniquity,  would  by  an  antecedent  decree  fix  our 
committing  fo  many  fins,  in  fuch  a manner  that  it  is 
not  poflible  to  avoid  them  ? He  reprefents  himfclf  in 
the  fcripturcs  as  gracious,  merciful . flow  to  anger,  and 
abundant  in  goodnefi  and  truth.  It  w often  faid,  that  Ac 
defiret  that  no  man  fhould  ptri/h,  but  that  all  Jhould  come 
to  the  knowledge  of  the  truth  : this  is  even  faid  with  the 
folemnity  of  an  oath,  dt  1 five,  faith  the  lord , I take 
uo  plea jure  in  the  death  of  /inner t.  What  fenfe  can  thefe 
words  bear  if  we  believe  that  God  did  by  an  abfolute 
decree  doom  fo  many  of  them  to  evcrlafting  mifery  ? 
If  all  things  that  happen  a rife  out  of  the  abfolute  de- 
cree of  God  as  their  firft  caufc,  then  we  null  believe 
that  God  takes  pleafure  both  in  his  own  decrees  and 
in  the  execution  of  them,  confequently  tliat  he  doth  take 
pleafure  in  the  death  of  Jtnners  ; and  this  in  exprtfs 
contradiction  to  the  ir.oft  pofitive  language  of  (crip. 


turc.  Bcfides  all  this,  what  are  we  to  think  of  the  I’redefttna. 
truth  of  God,  and  of  the  fincerity  of  thofe  offers  of  t*“n‘  , 
grace  and  mercy,  with  the  exhortations  and  expoftu-  ’ 
rations  upon  them  that  occur  fo  frequently  in  ferip- 
turc,  if  we  can  imagine  that  by  antecedent  a&s  he  de- 
termined that  .til  thefe  Aiould  be  incffc&ual } In  one 
word,  arc  we  to  regard  our  cxifteirce  as  a bleffing,  and 
to  look  up  with  gratitude  to  that  paternal  goodnefs 
which  has  placed  us  in  a land  of  hope,  which  formed 
our  nature,  weak  indeed  and  txpofed  to  many  imper- 
fections, but  capable  of  rifing  by  virtuous  efforts  and 
by  a patient  continuance  in  well-doing  to  excellence 
and  to  high  and  immortal  felicity  l or,  are  we  to  curfe 
the  hour  in  which  we  were  born  under  the  dominion  of 
a matter,  who  is  out  only  fcvcrc,  but  abfurd,  and  even 
adds  infult  to  cruelty  ; w ho,  after  placing  us  in  a good- 
ly habitation,  binds  us  hand  and  foot,  locks  the  door, 
btocks  up  the  windows,  fets  fire  to  the  fabric,  and 
then  very  mercifully  calls  upon  us  to  come  forth  left  wc 
perifh  ? 

It  is  not  true  that  rational  beings  are  nothing  in 
the  light  of  their  Maker.  Compared  to  his  Almighty 
ftrength  and  uncreated  cxiftcncc,  our  powers  do  indeed 
dimiu iih  into  wcaknefs,  and  our  years  into  a moment : 
yet  although  our  istcrefts  may  be  unimportant  in  tliem- 
folvcs,  the  attributes  of  God  with  which  they  are  con- 
nected are  far  from  bciug  fo.  There  was  no  ncccflity 
for  his  calling  us  into  cxiftcncc;  but  the  inllaut  lie  be- 
llowed upon  us  that  gift,  and  conferred  upon  us  facul- 
ties capable  of  rifing  to  happinefs  by  the  contempla- 
tion of  himfclf  and  of  his  works,  he  became  our  parent, 
and  granted  to  us  a right  to  look  up  to  him  for  protec- 
tion and  mercy,  and  to  hope  that  our  cxiftcncc  and 
our  faculties  were  not  bellowed  in  vain.  Nor  will  he 
trample  upon  the  juft  and  rcafonable  hopes  of  the  mean- 
eft  of  his  creatures.  He  is  watchful  over  our  intcrefts  j 
he  hath  font  his  Son  to  die  for  us ; his  providence  has 
been  exerted  for  no  other  purpofc  but  to  promote  our 
welfare  ; and  there  is  joy  in  heaven  eveu  over  one  (inner 
that  repenteth.  Let  it  be  allowed,  that  the  univerfe 
was  formed  for  no  other  purpofc  but  to  promote  the 
glory  of  God ; that  glory  can  finely  be  little  promoted 
by  the  exertion  of  undiflingui  thing  and  blind  at\s  of 
power,  in  the  arbitrary  appointment  to  eternal  repro- 
bation of  millions  of  unrdillmg  and  undeforving  wretch- 
es *.  Is  it  not  more  honourable  to  the  Deity  to^.n-  * Cerrrfpm. 
ccivc  of  him  as  the  parent,  guide,  governor,  and  judge  *"*•'  * . 
of  free  beings,  formed  after  the  likenefs  of  himficlf.  with  fa* 
powers  of  rcafon  and  (ell-determination,  tlun  to  con- 4^, 
ccivc  of  him,  as  the  former  and  conductor  of  a fyftem 
of  confcioih  machinery,  or  the  mover  and  conti  oulcr 
of  au  univerfe  of  puppet*,  many  of  whom  he  is  plcafcd 
to  make  completely  miforablc  ? The  moll  important 
aud  fundamental  point  of  religion,  confide  ted  as  a fpe- 
cuLtUe  foience,  confiJU  in  our  forming  high  aud  juft 
ideas  of  God  and  of  hi*  attributes,  that  from  them  we 
may  undcriland  the  maxims  of  true  and  pcrfoCt  mora- 
lity. But  were  we  to  attempt  to  form  our  own  na- 
tures upon  the  idea  of  the  divine  character  that  is 
given  u.  by  thcdoftrinc  of  abfolute  decrees,  wc  vtould 
certainly  become  imperious,  partial,  and  cruel  ; at  kail 
wc  fhould  not  readily  learn  the  virtues  of  kiudnefs,  mer- 
cy, and  compaftion.  si 

It  is  true  that,  fottiug  afide  prcdcftiiuiioo,  it  is  ^e 
not  cafy  to  (how  how  future  contingencies  (hould  be  ‘ ^ ^ "|;C 
3 O 2 certainly  iMvtd. 


Digitized  by  Google 


n 

Feripture 
cannot  MS< 
trad  i3  the 
clear  c?»<- 
tare,  bf 
XttfLs. 


p R E C 47 

certainly  forefeen  ; hut  it  is  obvious  tint  fuch  fore  fight 
involves  no  contradiction,  (fee  Metaphysics,  n°  308) ; 
and  if  the  actions  of  men  be  free,  we  know  from  the 
train  of  prophecies,  which  in  the  facred  feriptures  ap- 
pear to  have  been  made  in  one  age  and  fulfilled  in  ano- 
ther, that  contingencies  are  forefeen  by  that  infinite 
Being  who'  inhabiteth  eternity,  and  to  whom  a thou- 
fard  years  arc  but  as  one  day.  The  prophecies  concerning 
the  death  and  fufferings  of  Chrift  were  fulfilled  by  the 
free  a£ts  of  the  Jcwjfh  prices  and  people  : Thefe  men 
finned  in  accomplishing  that  event,  which  proves  that 
they  acted  with  their  natural  liberty.  From  thefe  and 
ail  the  other  prophecies  both  in  the  old  and  new  Tefta- 
ment,  it  mud  he  confefied  that  future  contingencies  were 
certainly  foreknown,  but  where  to  found  that  certainty 
cannot  be  e Hilly  refolvrd.  We  doubt  not,  however,  that 
vre  may  fafely  refer  it  to  the  infinite  perfection  of  the 
Divine  mind.  And  it  ought  to  be  obferved  that  this 
difficulty  is  of  a very  different  nature  from  that  to 
which  our  anlagonifts  are  redded  on  their  fide  of  the 
argument.  They  are  compelled  to  confcfs  that  they 
caunot  reconcile  their  doctrine  with  the  juflice  of  God, 
an  attribute  the  nature  of  which  we  clearly  underftand, 
and  which  is  held  forth  to  our  imitation  ; whereas  we 
are  only  at  a lofs  how  to  explain  the  mode  in  which  the 
divine  preference  is  exerted  ; an  attribute  which  God 
claims  as  peculiar  ly  his  own,  and  which  it  is  not  to  be 
expickd  that  we  fhould  be  able  in  the  (mailed  degree 
to  comprehend.  We  can  go  farther  than  this.  Hea- 
ven hath  given  to  man  two  revelation*  of  itfclf.  The 
one  confiiu  in  the  knowledge  which  we  procure  by 
the  right  ufe  of  our  rational  faculties ; and  the  other 
is  bedowed  by  means  of  the  fat  red  feriptures.  With- 
out intending  to  derogate  from  the  authority  of  in- 
spiration, it  is  fair  to  affert,  that  we  arc  more  certain 
that  God  is  the  author  and  bellower  of  our  rcafon, 
than  that  he  is  the  author  of  the  feriptures ; at  lead 
h is  certain  that  the  lad  cannot  contradict  the  fird,  bc- 
caufe  God  cannot  contradict  Imnfelf.  By  the  primary 
revelation  from  heaven  then,  that  is,  by  our  reaibn,  we 
are  informed  tliat  God  is  true,  and  juft,  and  good.  If 
an  angel  from  heaven  (hould  preach  a doCtrine  contrary 
to  this,  we  are  entitled  to  fay  with  the  apodle,  If*  him 
be  a* turfed.  If  our  antagonifts  then  fttould  fuccccd  in 
proving  that  the  doClrine  of  abfolute  decrees,  which 
rrpattcnU  the  Deity  as  cruel  and  nnjuft,  is  contained  in 
feripture,  the  confcqucnce  would  be,  not  that  wc  would 
believe  it,  for  that  is  impoffible,  but  that  we  ihould  be 
reduced  to  the  ncccfiity  of  rcje&ing  the  authority  of 
the  feriptures,  becaufe  they  oontradiA  the  previous  jure 
revelation  of  God,  our  reafonl  We  believe  that  the 
doctrines  contained  in  the  feriptures  arc  certainly  true, 
bccaufc  they  were  taught  by  thofe  who  wrought  mi- 
racles and  foretold  future  events  in  proof  of  their  be- 
ing infpired  by  the  God  of  truth.  But  miracles  and 
prophecy  are  dirett  evidences  of  nothing  but  the  power 
and  wifdom  of  their  Author  ; and  unlcfs  we  know  by 
other  evidence,  that  this  powerful  and  wife  Being  is 
likewife  the  father  of  truth  and  juftice,  wc  cannot  be 
fare  that  the  feriptures,  not  with  Handing  their  fource,  are 
any  thing  better  than  a tiffuc  of  falfchoods.  The  very  ar- 
guments therefore  by  which  predefti nation  is  fupported, 
tend  to  fap  the  foundation  of  that  revelation  from  which 
its  advocates  pretend  to  draw  them.  The  cafe  is  very 
different  when  do  doctrine  is  afferted  that  is  not  con- 


6 ] P R E 

tradiflery  to  our  neafon,but  only  above  it.  For  example,  Pr«*rfe  t*. 
when  wc  arc  told  tliat  God  can  create  rational  beings,  t’nT*- 
that  h«  attends  without  diftra&ion  to  the  minutift  af-  _l  T J 
fairs  that  paft  in  a thoufand  worlds,  that  he  knows  all 
things,  the  pall,  the  prefent,  amt  the  future,  we  do 
not  prefume  that  we  comprehend  how  he  can  do  all 
this : but  there  is  nothing  in  it  that  coutradi&s  our 
rcafon  ; we  ourfelves  poffcfs  a certain  deg  ice  of  power, 
can  attend  at  once  to  a certain  number  of  objects,  can 
in  fomc  cafes  form  tcry  furc  conjectures  about  futurity, 
and  we  refolve  all  the  reft  into  the  infinite  nature  aiul 
perfections  of  God. 

It  is  farther  to  be  obfenred,  that  prefcience  does 
not  make  effects  certain  bccauie  they  arc  forefeen  ; but 
they  arc  torefeyn  bccaufc  they  arc  to  be  : fo  that  the 
certainty  of  the  prefcience  is  not  the  caufc,  but  the 
confcqucnce  of  the  certainty  of  the  event.  The  Ro- 
man republic  has  fallen  ; but  our  knowledge  or  igno- 
rance of  that  event  does  not  render  it  more  or  lefs  true 
and  certain.  That  it  was  to  fall,  was  as  furely  true  be. 
fore  it  happened  as  it  is  uow  ; and  had  we  known  it 
beforehand,  as  many  men  of  fenfc  probably*  did,  it 
would  neither  have  fallen  foouer  nor  later  on  that  ac- 
count. This  (hows  that  the  knowledge  which  an  in- 
telligent being  has  of  a pail  or  future  event  need  not 
have  any  influence  upon  the  circumftanccs  tliat  produce 
that  event.  ^ 

On  fomc  occafions  the  feripture  takes  notice  of  a con-  Condition*! 
ditional  prefcience*.  God  an  f we  red  David,  tliat  Saul  f-refc  em«. 
would  come  to  Keilah,  and  that  the  men  of  Kcilah  * 1 ,SA3U 
would  deliver  him  up  : yet  both  the  one  and  the  other*11  L lI* 
relied  upon  the  condition  of  his  (laying  there  ; and  he 
going  horn  thence,  neither  of  them  ever  happened. 

Such  aifo  was  the  f prophecy  of  Jonah,  at  the  failure  f Chap.  ii. 
of  which  he  was  fo  abfurdly  offended : and  fuch  wa*4> 

Ch rift’s  faying.  That  thofe  of  Tyre  and  Sidon,  Sodom 
and  Gomorrah  would  have  turned  to  him,  if  they  had 
feen  the  miracles  that  he  wrought  in  the  towns  of  Ga- 
lilee. Since,  then,  this  prefcience  may  be  fb  certain  that 
it  can  never  err  nor  miflead  the  exertions  of  providence, 
and  fince  by  this,  both  the  attributes  of  God  are  vindi- 
cated, and  the  due  freedom  of  man  is  afferted,  all  diffi- 
culties feem  to  be  thus  eafily  removed. 

With  regard  to  the  purpofe  of  Chrift’s  death,  he  is  cbrift 
faid  to  be  the  propitiation  for  the  fine  of  the  whole  world , for  the 
and  the  wicked  arc  faid  to  deny  the  Lord  that  bought  them.  '*ho  e 
His  death,  as  to  its  extent,  is  fet  in  oppofition  to  the  fin«*unA' 
of  Adorn ; fo  that  as  by  the  offence  of  one  judgment 
came  upon  all  men  to  condemnation,  fo  by  the  right  e- 
oufnefs  of  one  the  free  gift  came  upon  all  men  to  jolli- 
fication of  life,(Rom,  ▼.  18.)  The  all  on  the  one  fide 
mull  be  as  extenfivc  as  the  all  on  the  other:  fo,  fince  ail 
are  concerned  in  Adam’s  fin,  ail  tnuft  likewife  be  con- 
cerned in  the  death  of  Chrift.  To  this  we  may  add, 
that  all  men  arc  commanded  and  required  to  believe 
that  Chrift  died  for  their  fins  ; but  do  mao  can  be  obli- 
ged to  believe  what  is  not  true : he  muft  therefore 
have  died  for  all.  The  following  paffages  exprefs  clearly 
the  univerfality  of  the  object  of  Chrift’s  death.  If 
any  mm  Jn,  we  have  an  advocate  with  the  Father , Jrfus 
Chrijl  the  righteous  .♦  and  he  is  the  propitiation  for  our  jins  s 
and  not  for  ours  only , but  aifo  for  the  Jins  of  the  whole 
world,  ( I Jo.  ii.  I,  2.)  The  love  of  ChriJ  cenfratarth  usf 
becaufe  we  thus  judge,  that  if  one  died  for  all , then  were 
all  dead : and  that  he  died  for  all \ that  they  which  hr* 
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PredHura-  JUuU  not  btnee forth  Avt  unto  thtmfth»i%  ( 2 Cor.  v.  14.)  eviL  This  conchiHon  is  confirmed  by  tlic  whole  ftyle  Prede^ina,, 

uor-  CoJ Jo  Im'tti  tot  *ut>r/J  that  It  gave  hit  only  begotten  Son,  of  feripture,  which  upon  any  other  fuppefition  becomes 

L ’ that  vohofbtvcr  lelieveth  in  him  m'%hl  nA  ferijht  but  might  a foie  in  ri  and  unworthy  mockery.  It  is  full  of  perfua-  * • 

have  ever  lifting  fife,  (Jo.  iii.  16.)  'lions,  exhortations,  reproofs,  expoftulatioiu,  cncotsrage- 

F-rcd  m But  a proper  attention  to  the  nature  of  man  will  ^ment*,  and  terrors.  But  to  what  purpofc  is  it  to  (peak 
fffin  a!  ro  fo  the  juft  ice  of  our  argument  in  a ftill  ftronger  point  to  dead  men,  to  perfuade  the  blind  to  fee,  or  the  lame 

**  of  view.  It  is  obvious,  that  fuch  an  inward  freedom  as  to  run  ? If  we  arc  under  impotence  till  the  irrduh'blc 

renders  a man  the  maftcr  of  his  own  conduit,  and  able  to  grace  comes,  and  if,  when  it  comes,  nothing  can  wit  li- 
do or  wot  do  what  lie  plcafrs,  is  £0  ncccflary  to  the  mo-  Hand  it,  what  occasion  is  there  for  thefe  fokmn  dif- 


rality  of  our  altinns,  that  without  it  they  are  neither 
ood  nor  evil,nciihercapablc  of  rewards  nor  punilhmcnts. 
ladmcn,  or  men  aft  cep,  arc  not  to  be  charged  with  the 
good  or  evil  of  what  they  do ; therefore  at  lead  fomc 
linall  degree  of  liberty  mu  ft  be  left  us,  otheywife  why 
arc  wc  praifed  or  blamed  for  our  conduit  ? All  virtue 
and  religion,  all  difcipline  and  induftry,  arii'e  out  of  this 
as  their  firft  principle,  that  theTc  is  a power  in  us  to 
govern  our  own  thoughts  and  altioas,  and  to  raife  and 
improve  our  faculties.  If  this  is  denied,  all  efforts,  all 
education,  all  attention  bellowed  upon  ourfclves  or 
others,  become  fruitlcfs  and  vain.  If  a man  accounts 
lumfclf  under  an  inevitable  decree,  as  be  will  have  little 
remorfe  for  the  evil  he  docs  while  he  imputes  it  to  that 
inevitable  force  that  conftrains  hint,  fo  be  will  naturally 
conclude  that  it  is  to  no  purpofe  for  him  to  druggie 
with  impoffrbilities.  Men  arc  fuffieiently  inclined  to 
throw  all  cenfure  off  from  ihcmfelves,  and  to  indulge  in 
indolence* ; and  upon  the  doltrinc  of  abfolutc  predefti- 
nation  who  can  blame  them,  feeing  that  their  efforts  can 
be  of  no  value  ? 

Matter  is  ina&ivc  of  itfclf,  and  only  moves  in  con- 
fcquence  of  its  being  ailed  upon  by  fome  other  being. 
Man  is  poffcffcd  of  a power  to  begin  motion,  and  to 
determine  it  in  any  direction  that  he  may  jud^e  proper. 
This  power  and  tbit  intelligence  conft.it ute  liis  liberty, 
.g  and  form  that  image  of  God  that  is  damped  upon  his 
Liberty  or  nature.  Whether  man  poffcffts  this  power  of  a&iug 
r«*Siy  » originally  and  of  himfclf,  or  whether  he  is  incapable  of 
Maefloa  fonftjng  any  refolution,  or  making  any  effort,  without 
being  acted  upon  by  a foreign  caufe,  is  not  a point  to  be 
reafoned  on  or  difputcd  about  : it  is  a queftion  of  fa&, . 
which,  as  far  as  it  can  poflihly  be  known,  every  man 
has  it  iu  his  power  to  determine  by  the  evidence  of  his 
own  confcioufncfs.  Wc  douver,  then,  that  every  man 
is  conscious  that  he  is  a free  agent,  and  that  it  is  not 
pofiible  for  the  molt  ftauach  predeftinarian  that  has  ever 
yet  appeared  ferioufly  ar.d  practically  to  convince  him- 
fclf of  the  contrary.  It  i 4 not  pofiible  for  a man  in  his 
(cafes  to  believe,  that  in  all  thufe  crimes  which  men 
charge  themfehxt  with,  and  reproach  themjilvti  for,  God 
is  the  agent ; and  that,  properly  fpeaking,  they  arc  no 
more  agents  than  a fword  is  when  employed  to  commit 
murder.  Wc  do  indeed,  on  fome  occasions,  feel  our- 
fclves hurried  on  fo  impetuoufly  by  violent  paflions, 
that  wc  feem  for  an  inllaut  to  have  loft  our  freedom  ; 
but  on  cool  reflection  we  find,  that  we  both  might  and 
ought  to  have  restrained  that  heat  in  itsiirll  commence- 
ment. Wc  feel  that  wc  can  divert  our  thoughts,  and 
overcome  ourfclves  in  rooft  in  fiances,  if  wc  fet  ferioufly 
about  it.  Wc  feel  that  knowledge,  reflection,  and  pro- 
per fociety,  improve  the  temper  and  difpolition ; and 
that  ignorance,  negligence,  and  the  focicty  of  the 
worthlefs  and  abandoned,  corrupt  and  degrade  the  mind. 
From  all  tiki*  we  conclude,  that  man  is  free,  aud  not 
under  inevitable  fate,  or  urdliliblc  motions  to  good  or 


courfca  w hich  can  have  no  effect  ? They  cannot  render 
us  inexcufablc,  unlcfs  it  were  in  our  power  to  be  im- 
proved by  them  ; and  to  imagine  that  God  gives  light 
and  bkftjngs,  which  can  do  no  good*  to  thofe  whom  Ire  • 

before  intended  to  damn,  only  to  make  them  more  in- 
excufablc,  and  for  the  purpofc  of  aggravating  their 
condemnation,  gives  fo  ft  range  an  idea  of  his  charalter 
as  it  is  not  fit  to  exprefs  In  the  language  that  naturally 
strifes  out  of  it. 

Our  antagouifls  feem  to  have  formed  ideas  of  the  Si>rr.e  irf 
divine  pcrfeltion  and  fovercignty  that  arc  altogetlier'be  of 
falfe.  There  is  no  imperfection  implied  in  the  luppo- 
fition  that  fome  of  the  ads  of  God  may  depend  upon  con({ll£ 
the  conduit  of  his  creatures.  Perfection  confifts  inn(h»  oca- 
funning  tlie  wifeft  defigns,  and  in  executing  them  byture>. 
the  molt  fuitablc  means.  The  author  of  nature  con- 
duits the  planets  in  their  orbits  with  immutable  prcci- 
fton  according  to  fixed  rules  : but  it  would  be  abfurd 
to  pretend  to  manage  free  agents,  or  their  affairs,  iu 
tlie  fame  manner  by  mathematical  or  mechanical  prin- 
ciples. The  providence  that  is  exerted  over  material 
objelts  is  fixed  and  ftcady  in  its  operations,  becaufe  it 
is  tit  that  material  objects  which  cannot  move  of  therr.- 
felves  (hould  be  moved  in  a regular  manner : hut  free 
and  intelligent  beings  enjoy  a wider  range#  and  ought 
not  to  be  confined  to  a prescribed  train  of  exertions ; it 
may  therefore  be  ncoeffary  that  the  providence  winch 
fu  per  in  tends  them  fhould  accommodate  itfclf  to  circum- 
fiances*  This,  however,  is  net  injurious  to  the  divine 
fovercignty  \ for  God  himfclf  is  the  author  of  that  free- 
dom of  agency  which  he  is  plcafcd  to  watch  over.  He 
is  not  Ids  the  .Lord  of  the  univerfe  ; and  furcty  his 
wifdom  and  benevolence  are  more  confpicuous  when  he 
brings  good  out  of  evil,  and  renders  die  perverfe  wan- 
derings of  the  human  heart  fubfervient  to  purpofe:  of 
mercy,  than  w hen  he  hurls  into  the  imrr-entity  of  fpacc 
tlie  moll  enormous  mafs  of  dead  and  paftivc  matter  tub- 
jelled  to  unerring  laws.  ao 

As  for  the  inequalities  of  moral  fituation  that  arc  to  The  ine- 
be  obferved  in  the  world,  and  tlie  giving  to  fome  na-<P3h,ip«  of 
t ions  and  perfons  the  means  of  improvement,  and  the  * ^ 
denying  them  to  others,  the  fcripturcs  do  indeed  af-for.  * 
cribe  thefc  wholly  to  the  riches  and  freedom  of  God's 
grace.  And,  wc  conftfs,  tliat  the  ways  of  Providence 
arc  often  dark  and  ntyftcnous.  In  this  world  there  are 
many  things  which  are  hard  to  be*  undei  ftood,  and  many 
which  appear  altogether  unaccountable* ; we  fee  the 
wicked  man  profpering  in  his  wiekednefs,  though  it 
iropofc  mifery  upon  thoufands ; wc  fee  truth  hiding  its 
head,  and  the  world  governed  by  fraud  and  abfurdtty. 

Still#  however,  we  can  venture  to  aflert,  that  God  br- 
flowi  upon  all  what  is  neceffary  to  enable  them  to  ful- 
fil the  obligations  expelled  from  the  ftate  in  which  the y 
arc  placed  ; and  it  is  clfcwherc  ft.owtt,  that  phylical  evil 
is  among  r.,cn  the  parent  of  moral  good.  (S-c  Pro- 
TJDtNCt).  God  winkcthat  the  times  of  ignorance  * 

much 
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much  is  reqiiired  of  them  to  whom  much  is  given  ; and  time  when  the  Eptftles  were  written  : fo  that  it  was 
it  iludl  be  more  tolerable  in  the  day  of  judgment  for  the  ncccflary  for  them  to  clear  up  this  point  very  fully,  and 
inhabitants  of  Sodom  and  Gomonah  than  for  the  en-  to  mention  it  frequently.  But  in  the  beginning  of  * 

lightened  cities  of  Galilee.  Thus  God  will  be  jufU  Chritlianity  there  was  no  need  of  amufing  men  with 
when  he  judges;  none  will  meet  with  condemnation  ex*  high  and  unfcarchablc  (peculations  concerning  the  de- 
~ ‘ * " crccs  of  God ; the  apoftles  therefore  take  up  the  point 

in  difputc,  the  calling  of  the  Gentiles  in  a general  man* 
They  (how,  that  Abraham  at  firft,  and  Jfaac  and 


19 
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cepting  thofe  who  arc  inexcufable.  For  although  he 
grants  more  to  fome  than  may  be  abfolutdy  neceflary, 
yet  he  grants  lefs  to  none ; and  where  he  grants  little, 
he  will  fuit  his  judgments  to  the  little  which  he  gave. 
There  is  no  injuflicc  in  this.  If  it  was  the  intention 
of  the  great  Creator  that  his  creation  fhould  contain 
within  its  ample  bofom  every  poflible  variety  of  intelli- 
gent nature*,  it  was  ncccflary  that  there  fhould  be  fome- 
whcrc  fuch  a being  as  man  ; and,  in  forming  all  poflible 
varieties  of  human  minds  and  fituations,  it  was  ncccflary 
that  every  particular  individual  fhould  exift.  Hence  a 
man  may  as  well  complain  that  he  was  not  formed  one 
of  the  flaming  feraphims  that  (unround  the  throne  of  the 
Eternal,  as  that  he  is  not  placed  in  other  ciicumftancet 
in  life  than  thofe  which  he  now  occupies ; for  if  little 
is  given,  little  will  be  required  from  him.  Thus  the 
defigns  of  Providence  go  on  according  to  the  goodnefs 
and  mercy  of  God.  None  can  complain,  though  fome 
have  more  caufc  for  joy  than  others.  What  happens 
to  individuals  may  happen  to  nations  in  a' body  ; fome 
may  have  higher  privileges,  and  be  placed  in  happier 
circumflances  than  others ; but  none  can  complain  of 
the  wile  and  jufl  difpofer  of  all,  who  has  given  enough, 
although  we  may  have  good  rcafon  to  complain  of  our- 
fclv  -s,  for  not  ufing  what  was  fufficient. 

As  to  the  cafe  of  thofe  who  are  not  bleflcd  with 
the  light  of  the  gofpcl,  we  may  confidcr,  that  if  they 
have  fewer  and  Ids  advantages  than  others,  their  nature 
and  capacities  mull  like  wife  be  inferior  ; to  which  their 
future  Hate  may  be  proportioned.  God  is  not  obliged 
to  make  all  men  equally  perfect  in  the  next  world  any 
more  than  in  this  ; and  if  their  capacity  be  rendered  Ids 
than  that  of  an  ordinary  Chrijhan,  a lower  degree  of 
happinefs  may  fill  it.  However,  we  need  not  be  ex- 
tremely folicitous  about  their  (late,  much  lefs  cail  any 
ungrateful  imputations  on  the  Governor  of  the  world 
for  not  having  dealt  fo  bountifully  with  them  as  lie  has 
with  ourftlves  ; fince  we  know  that  Chriil  died  for  the 
whole  race  of  mankind  ; that  every  one  will  at  length 
be  ‘ accepted  according  to  that  he  has,  and  not  accord- 
ing to  that  ho  has  not ; and  that  to  whomfoever  much 
is  given,  of  him  lhail  much  be  required  (b). 

Upon  thefe  principles,  we  can  cafily  explain  all  the 
paflages  in  the  New  Tcftament  concerning  the  purpofe , 
the  e it  3 ton,  the  foreknowledge,  and  the  predejiination  of 
God.  They  relate  to  the  ddign  of  calling  the  Gen- 
tile world  to  the  knowledge  of  the  Mcflias  : This  was 
kept  fee  ret,  though  hints  had  been  given  of  it  by  feve- 
ral  of  the  prophets,  fo  that  it  was  a myftery  ; but  it  was 
revealed  when  the  apoftlo,  in  confcquencc  of  Chrift's 
commiflion,  to  go  ami  teach  alt  nai.otu,  went  about 
preaching  the  gofpcl  to  the  Gentile*.  This  was  a 
flumbting-block  to  the  Jew's,  and  it  was  the  chief  fub- 
jcdl  of  difpute  betwixt  them  and  the  apofllcs  at  the 


ner. 

Jacob  afterwards,  were  chofen  by  a di (criminating  fa- 
vour, that  they  and  their  poftcrity  fhould  be  in  cove* 
nant  with  God  ; but  that,  neverthelefs,  it  always  wa* 
the  intention  of  Providence  to  call  in  the  Gentiles,  tho’ 
it  was  not  executed  till  thefe  later  times. 

With  this  key  \vc  can  explain  coherently  the  whole 
of  St  Paul’s  difeourfes  upon  this  fubjcA,  without  affert- 
ing  antecedent  and  fpccial  decrees  as  to  particular  per- 
fons.  Things  that  happen  under  a perm  i (live  and  direct- 
ing Providence,  may,  by  a largencfs  of  expreffion,  be  a- 
feribed  to  the  will  and  counfcl  of  God  ; for  a permiffive 
will  is  really  a will,  though  it  is  not  the  agent  or  caufe 
of  the  effect.  The  hardening  of  Pharaoh*!  heart  may  be 
nferibed  to  God,  tltough  it  is  (aid  that  his  heart  har- 
dened itftlj \ becaufe  he  took  advantage  of  the  rrfpttet 
which  God  granted  him  from  the  plagues,  to  encou- 
rage himfclf  to  longer  refiftaner.  Bcfides  tin's,  he  was 
a cruel  and  bloody  tyrant,  and  deferred  fuch  judgments 
for  his  other  fins  ; fo  that  he  may  be  confidcrcd  as  at  that 
time  under  final  condemnation,  and  only  preferved  from 
the  firil  plagues,  to  afford  a finking  inft.tncc  of  the 
avenging  juflice  of  God.  That  this  is  the  meaning  of 
the  paffage,  appears  extremely  pTobable  from  the  man- 
ner in  which  Kxod.  ix.  16.  is  rendered  in  the  Vatican 
and  Aldus’s  edit,  of  the  LXX.  Inflcad  of  fa)  ing,  as  in 
our  tranflation,  u And  in  very  deed  for  this  caufe  have 
I raifed  thee  up,  for  to  fhow  in  thee  my  power,  &c.” 

G*k1  is  reprefented  in  tliat  verfion  as  faying,  “ And  in 
very  deed  for  this  caufe  have  I kept  thee  alive  til!  notv, 
for  to  fhow,”  &c.  Whom  he  will  he  hardtnetk , is  an  ex- 
prrffion  that  can  only  be  applied  to  fuch  perfons  as 
this  tyrant  was.  It  is  obvious  that  the  words  of  our 
Saviour  concerning  thofe  whom  hit  Father  had  grven 
him,  arc  only  meant  of  a difpenfation  of  Providence, 
and  not  of  a decree  ; fince  he  adds,  And  1 have  loft 
none  of  them  except  the  fon  9f  perdition  : for  it  cannot  be1 
fa  d that  fudat  Jfcariot  was  in  the  decree,  and  vet 
was  loft.  And  in  the  fame  paflage  m which  God  is  (aid 
to  work  in  tu  both  to  tvill  and  to  do,  we  are  required  to 
work  out  our  own  fa/vation  with  fear  and  trrml/tng. 

The  word  ordained  to  eternal  life  alfo  fignifies  fitted  and 
difpofed  to  eternal  life.  The  queftion,  Who  mode  thee 
to  differ  f (1  Cor.  iv.  7.)  refers  to  thofe  extraordinary 
gifts  which,  in  different  degrees  and  meafurrt,  were  be- 
llowed upon  the  firft  Chriiliaus,  in  which  they  were  un- 
qurftionably  pa  dive.  ^ 

If  the  decrees  of  God  arc  not  abfolutc,  neither  canGrarm* 
his  grace  be  fo  efficacious  as  abfolutdy  and  ncccffarily  inetihbk. 
to  determine  our  conduct,  rife  why  are  we  required 
net  to  grieve  God*t  fpirit  ? why  is  it  faid,  ye  do  alwayt 
refiji  the  Holy  Cho/i  ; at  your  father, t did,  fo  do  ye  ? He  w 

often 


(a)  See  Blfliop  Law’s  Conjiderationt  on  the  Tlteory  of  Religion,  where  this  queftion  is  treated  in  a very  mi* 
flnly  manner.  The  woik,  though  lef#  known  than  it  ought  to  be,  has  great  merit,  and  of  the  author  wc  have 
given  a biographical  {ketch  in  our  ninth  volume. 
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Pr<Jcf  fn-  often  would  I hart  gathered  you  wider  my  wingr,  and  ye 
lion.  mould  not  ? What  tovld  I have  done  in  my  vineyard  that 
~ T ' has  not  been  done  in  it?  Thefe  expreffions  indicate  a 
power  in  us,  by  which  wc  not  only  can,  but  often  do, 
rrfift  the  motion*  of  grace.  But  if  the  determining 
efficacy  of  grace  is  not  acknowledged,  it  will  be  much 
harder  to  believe  that  we  arc  cfficacioufly  determined  to 
fin.  This  fuppofttion  is  fo  contrary  both  to  the  holi- 
npfi  of  God,  and  to  the  whole  ftyle  of  the  facrcd  wri- 
tings, that  it  is  unnecefTary  to  accumulate  proofs  of  it. 
0 Ifrarlj  thou  hojl  dejiroyed  thyfelf.  but  in  me  it  thy  help  : 
ye  will  not  tome  unto  me  that  ye  may  have  life  ; Why  will 
you  die , 0 houfe  of  Ifrael  ? 

■ne  west-  for  P^pfcvcmnce,  wc  may  remark,  that  the  ma- 

rt fait  on  ny  promifes  made  in  the  facred  feripture*  to  them 
nrth  stay  that  overcome , that  continue  Jlcdfijl  and faithful  to  the 
deaths  do  certainly  infinuatc  tnat  a man  may  fall  from 
a'good  Hate.  The  word*  of  theapollle  to  the  Hebrews 
arc  very  clear  and  pointed  : For  it  is  impffible  for  tkofe 
who  wre  once  enlightened,  and  have  tafled  of  the  heaven * 
ly  gift,  and  were  made  pa*  takers  of  the  Holy  Ghoft,  and 
have  t fed  the  good  word  of  God , and  the • powers  of  the 
world  to  come , if  they  jhaH  fall  away,  to  renew  tlxm  again 
unto  repentance  (Heb.  vi.  4.)  It  is  alfo  faid,  The  jujljhall 
five  by  faith  : but  if  he  draw  (c)  back , mf  Jou! flail  have 
no  p/eafure  in  him , (Heb.  x.  38.)  And  it  is  faid  by  the 
prophet.  When  the  righteous  turneth  away  from  bit  righ - 
teoufnefs , and  eemmittith  iniquity,  all  his  righteoufneft  that 
he  hath  done  /hall  not  be  mentioned ; in  his  fin  that  he  hath 
finned Jhatl he  die,  (Ezek.  viii.  24.)  Thcfe  paffages,  with 
many  others,  give  us  every  rcafon  to  believe  that  a 
good  man  may  fall  from  a good  date,  as  well  as  that  a 
5,  wicked  man  may  turn  from  a had  one. 

Al-ifi.  We  conclude  the  whole  by  obferving,  that  the  on* 
Jy  difficulty  which  attends  the  queftion  arii’es  from  the 
*.|u4*y  nyfterious,  and  apparently  partial  and  unequal,  courfe 
°*  the  divine  government  in  our  prefent  date;  but 
there  is  an  important  day  approaching,  when  God  w ill 
condcfcend  to  remove  thcfe  obfcuriticB,  and  to  vindicate 
the  ways  of  his  providence  to  man.  On  that  great  day, 
wc  arc  well  allured,  that  the  queftion  will  he  decided 
in  our  favour;  for  we  know  that  judgment  will  be  gi- 
ven, not  according  to  any  abfolute  decree,  but  accord- 
ing to  the  deeds  which  wc  ourfclvts  Ihall  have  freely 
done  in  the  body,  whether  they  have  been  good,  or  whe- 
ther they  have  been  evil. 

Tli us  have  we  fluted,  we  hope  with  fairnefc  and  im- 
partiality, a fummary  of  the  arguments  on  both  fidcs  of 
this  long  agitated  queftion.  We  need  hardly  add,  that 
it  is  a queftion  involved  in  confiderablc  difficulties.— 
Milton,  who  was  an  eminent  phflefopher  and  divine, 
a*  well  as  the  firft  of  poets,  when  he  wilhed  to  exhibit 
the  fallen  angels  themfiivcs  as  perplexed  by  quell  ions 
above  their  comprehenfion,  fet  them  to  diipute  about 
predefti  nation. 

They  reafonM  high,  of  knowledge,  will,  and  fate, 

Fixed  fate,  free-will,  fore-knowledge  abfolute ; 

And  found  no  end,  iu  wand 'ring  mazes  loft. 

Paradife  LoJI. 


The  weak  fide  of  the  Calviniftic  do&rine  con  fills  mfliedeftioa* 
the  impoflibility  of  reconciling  the  abfolute  and  uncoa-  ti°n 
ditionij  decree  of  reprobation  with  our  ideas  of  the  predimL 

juftice  and  goodnefs  of  God.  The  weak  fide  of  the -1 

Agninian  feheme  confifts  in  the  difficulty  of  account-  33 
ing  for  the  certainty  of  the  divine  foreknowledge,  upoo^e  * 
the  fuppofition  of  a contingency  of  events,  or  an  abfo-j^.^ 
lute  freedom  of  wtU  in  man. 

To  elude  the  former  of  thcfe  difficulties,  fome  of  the 
late  writers  upon  philofophical  neceflity,  and  Dr  Prieft- 
ly  is  among  the  number,  have  given  up  the  doctrine  of 
reprobation,  and  afferted,  that  this  world  is  only  a Hate 
of  preparation  for  another,  in  which  "all  men,  of  every 
defeription  and  character,  Ihall  attain  to  final  and  ever- 
lafting  happinefs,  when  God  JhaU  be  all ’,  and  in  all .— 

O11  the  other  fide,  fomc  of  the  fupporters  of  free  agen- 
cy, and  Montefquicu  * is  among  the  number,  have  « Letter* 
been  djjpofcd  to  deny  the  divine  attribute  of  prefei-  P<*f 
cuce. 

Whatever  may  be  thought  of  the  pra&ical  tendency 
of  the  two  opinions,  there  is  one  remark  which  we  think 
ourfelvcs  bound  iu  juftice  to  make,  although  it  ap- 
pears to  us  to  be  fomewhat  lingular.  Iwis  this,  th:*r 
from  the  earlieft  ages  down  to  our  own  days,  if  wecon- 
lidcr  the  charafter  of  the  ancient  Stoics,  the  Jcwilh  Ef- 
fenes,  the  modern  Calvinitis,  and  Janfentfts,  when  com- 
pared with  that  of  their  antagonift*  the  Epicureans,  the 
Saducecs,  Arminians,  and  the  Jefuits,  we  lhaD  find  that 
they  have  excelled  in  no  fmall  degree  in  the  pnftice  of 
the  moll  rigid  and  refpcdlahle  virtues,  and  have  been  the 
highefl  honour  of  their  own  ages?  and  the  bell  mode  ls 
for  imitation  to  every  age  fucceeding.  At  the  fame  time, 
it  mull  be  confcficd,  that  their  virtues  have  in  general 
been  rendered  unamiable  by  a tinge  of  gloomy  and  fe- 
verc  aufterity. 

‘ So  far  as  the  fpeculative  foundation  of  their  princi- 
ples is  confidcred,  however,  neither  party  fee  ms  liable  to 
cenfure  in  a moral  point  of  view.  Each  of  them  willic# 
to  fupport,  though  in  a different  manner  from  the  other,, 
the  honour  of  the  divine  charafter.  The  Calvinifts  be- 
gin their  argument  with  the  notion  of  infinite  perfec- 
tion, independency,  and  abfolute  fovereignty,  and  thence 
deduce  their  opinions ; making  every  difficulty  yield  to- 
thcfe  firft  and  leading  ideas.  Their  opponents  are  for- 
more  jealous  of  the  refpe&  due  to  the  divine  attributes  France 
of  juftice,  truth,  holinefs,  and  mercy,  and  deduce  their  rt  com- 
fentiments  from  the  idea  which  they  have  formed  of roended- 
thcfe.  Each  party  lays  down  general  maxims  that  are 
admitted  by  the  other,  and  both  argue  plaufibly  from 
their  firft  principles.  Dr  Burnet,  whom  we  have 
here  followed  very  clofcly,  juftly  obferves  f,  that  ^ r.*.pft:tm 
“ thcfe  arc  great  grounds  for  mutual  charity  and  for-,y t*<\y 
bearance.*’  Artistes . # 

PREDETERMINATION,  in  phflofophy  and  the 
ology,  is  that  concurrence  of  God  which  makes  men  act, 
and  determines  them  in  all  their  actions,  both  good  and 
evil,  and  is  called  by  the  fchoolmen  phyfical  predetermi- 
nation or  pr; motion.  See  Metaphysics,  Part  III. 

Chap.  v.  and  Predestination. 

PREDIAL  slav-£ a.  See  Predial-Slams. 

Pis- 
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(c)  In  our  tranftation  we  read,  41  If  any  man  draw  back,*4  See. ; but  the  words  any  man  are  not  in  the  origi- 
nal ; and  ii  they  do  not  make  ngnlcnfc  of  the  text,  they  mull  at  kail  be  acknowledged  to  obfeure  iu  meaning. 
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-V  cKaX  Pktfit '.l-Y  In,  are  thofc  that  arc  paid  of  things 
rrc-lstift  *r*f,n£  *n‘^  growing  ^njm  ground  only  j as  com, 
a.M>  hay,  fruit,  K.c. 

t— • PREDICABLE,  among  logicians,  denotes  a ge- 
neral quality  which  may  be  predicated,  or  affevtet^  of 
fcvcral  things  : thus  animal  is  predicablc  of  mankind, 
beads,  birds,  fifliet,  &c. 

PREDICAMENT,  among  logicians,  the  fame  with 
category.  See  Category  and  Philosophy, 

PREDICATE,  in  logic,  tlut  which,  in  a propo- 
rtion, ri  affirmed  or  denied  of  the  fuh]c&.  In  thefe 
propofitioRI)  fnoiv  tr  while , ini  it  not  white;  whitenefs 
is  the  predicate  which  is  affirmed  of  fnow,  and  denied 
of  ink. 

PRE-EMPTION,  a privilege  anciently  allowed  the 
king's  purveyor,  of  haring  the  choice  and  firft  buying 
of  corn  and  otlier  provifionti  for  the  king’s  horde  j but 
taken  away  by  the  ftatute  19  Car.  II. 

PREENING,  in  natural  hi  do  nr,  the  aciion  of 
birds  cleaning,  comjxifing,  and  dieffing  their  feathers, 
to  enable  them  to  glide  more  cafily  through  the  air. 
For  this  purpofe  they  have  two  peculiar  glands  on 
their  rump^  which  fecrctc  an  un&uous  matter  into  a 
bag  that  is  perforated,  out  of  which  the  bird  occafion- 
silly  draws  it  with  its  bill, 

PRE-EXISTENCE,  a priority  of  being,  or  the 
bcinjr  of  one  thing  before  another.  Thus  a caufe,  if 
not  in  time,  is  yet  in  nature  pre-ex iftent  to  its  effect. 

1 Thus  God  is  prc<x  iftent  to  the  univerfc.  Thus  a hu- 
The  Peri-  man  faljicr  pre-ex  iftent  to  his  fon.  The  Peripatc- 
tnamuLerl  tie*,  though  they  maintained  the  eternity  of  the  world, 
tlectoni-)  were  like  wifi:  dogmatical  in  their  opinion,  that  the  uni- 
the  terfc  was  formed,  actuated,  and  governed,  by  a fove- 
wctld.  jigjgn  intelligence.  See  slrifiotl r on  the  Sou/,  and  our 
articles  Creation  and  Earth.  See  alio  the  Phi/ofo- 
fhual  Rjfajt  of  Dr  Jfaac  IVstti,  and  the  Prmeipla  of 
natural  >wd  revealed  Religion,  by  the  Chevalier  Ramfay, 
where  the  fubjeA  of  the  world’s  eternity  is  difeufied. 
Mr  Hutr.c’s  (peculations  alfo,  on  this  abllrufe  and  ardu- 
ous fubjedt,  had  a greater  tendency  to  diffipate  its  gloom 
^ than  that  philofopncr  himfelf  could  imagine. 

Pre-exffi-  The  prc-exifteiice  of  tl»e  human  foul  to  its  corpo- 
ci  <e  of  'he  real  vehicle  had  been  from  time  immemorial  a prcvail- 
tanj|l.c  injr  opinion  among  the  Afiatic  fages,  and  from  tliem 
cl'es/***  xv:r8  P<^UPI  transferred  by  Pytliagoras  to  the  philo- 
fophy  of  the  Greeks  *,  but  his  metempfyehofis,  or  tranf- 
migration  of  fouls,  is  too  trivial  either  to  be  fcrioufly 
ptopofed  or  related.  Ncverthclcf*,  from  the  fentiments 
of  Socrates  concerning  the  immortality  of  the  foul,  de- 
livered in  his  lad  interview  with  hit  friends,  it  is  ob- 
vious that  the  tenet  of  prc-cxiiUncc  was  a doctrine  of 
the  Platonic  fchool.  If  at  any  period  of  life,  fay  thefe 
* philofophcrg,  you  (hould  examine  a boy,  of  how  many 

ideas,  of  what  a number  of  principles,  of  what  an  ex- 
tent of  knowledge,  will  you  Hud  him  po defied : thefe 
without  doubt  could  neither  be  1 elf-derived  nor  re- 
cently squired.  With  what  avidity  and  promptitude 
does  he  attain  tbs  iBiowlcdge  of  a*!*  and  fciences,  which 
appear  entirely  new  to  him ! thefe  rapid  and  fucccfs- 
ful  advances  in  knowledge  can  only  be  the  effects  of 
rcminifccncc,  or  of  a lainter  and  more  indiftinft  fpe- 
_ * cies  ot  recoUvCtkm.  But  in  all  the  other  operations  of 

ar^.ini  mi  memory,  we  find  retrolpective  impreffions  attending 
lor  1 u ex-  every  objt&  or  idea  which  emerges  to  her  view;  nor  does 
cs  *c  Ihc  ever  fuggeft  any  thought,  w'ortl,*or  a&ion,  without 


1 ] P It  E 

informing  us,  in  a manner  equally  clear  and  evident, 
that  thole  impreffions  have  been  made  Upon  our  ferries,  en«- 
mind,  or  intellect,  on  fume  former  occafion.  Whoever  * s 
contemplates  her  progrefs,  will  cafily  difeover,  that  af- 
ibdltXW  is  licr  mofi  faithful  and  efficacious  auxiliary; 
and  tliat  by  joining  imprelfion  with  imprefiiou,  idea 
with  idea,  circumltance  with  circumilancc,  in  the  or- 
der of  time,  of  place,  of  fimilarity  or  difiimiiarity,  (he 
is  capacitated  to  accumulate  her  treafures  and  enlarge 
her  province  even  to  an  indefinite  extent.  But  when 
intuitive  principles,  or  fimple  concluiions,  are  elicited 
from  the  puerile  utidcril  adding  by  a train  of  cafy  qje- 
(lions  properly  arranged,  where  is  the  retrofpc&ivc  act 
of  memory,  by  which  the  boy  recojrmfes  thofc  truths  as 
having  formerly  been  perceived  in  his  mind  i Where  are 
tlie  crowds  of  concomitant,  antecedent,  or  fubfequent 
ideas,  with  which  thofc  recoiled  ions  ought  naturally 
to  have  been  attended  ? In  a word,  where  is  the  fenfe 
of  perfonal  identity,  which  feems  absolutely  infcparablc 
from  every  act  of  memory  l T'lais  hv pot  hefts,  there- 
fore, will  not  fupport  pre-cxi(lence.  After  the  Chri- 
(tian  religion  had  been  eonfidcrably  diffiufcd,  aiul  warm- 
ly combated  by  its  philoiophical  antagoniils,  the  fame 
doCtrine  was  refumed  and  taught  at  Alexandria,  by  4 
Platonic  profdytes,  not  only  as  a topic  conftituent  of®*'**1'®* 
their  mailer’s  philofophy,  but  as  an  anfwer  to  thofie?*^^' 
formidable  objections  which  had  been  deduced  from  >j;>fni,Lii>( 
the  doctrine  of  original  fin,  and  from  the  vices  which 
(tain,  and  from  the  calamities  which  diilurb,  human 
life  : hence  they  llrcnuoufiy  aflerted,  that  all  the  hu- 
man race  were  cither  introduced  to  being  prior  to 
Adam,  or  prc-cxiilent  in  his  perfim  ; tlut  they  were 
not,  therefore,  reprefented  by  our  firit  parents,  but  ac- 
tually concurred  in  their  crime,  and  participated  their 
ruin. 

The  followers  of  Origen,  and  fueh  as  entertained  the 
notion  of  Pre-adamites  *,  might  argue  from  the  doc-  • prt* 
trine  of  pre-ex  iftenee  w ith  Ibme  degree  of  plaulibility. 

For  the  human  beings  introduced  by  them  to  the  theatre  f 5 f 
of  probation  had  already  attained  the  capacity  or  dig- 
nity  of  moral  agents;  as  their  crime  therefore  was  'O-onguuifia. 
luntary,  their  puoiftiment  might  be  juft.  But  thofc  who 
believe  the  whole  human  race  created  in  Adam  to  be 
only  pre-ex  iftent  in  their  germs  or  (lamina,  were  even 
deprived  of  this  mifcrable  fubterfugc  ; for  in  thefe  ho- 
munculi we  can  neither  fuppofc  the  moral  nor  rational 
conftitution  unfolded.  Since,  therefore,  their  degene- 
racy was  not  fpontancous,  neither  could  their  fuffier- 
iiigs  be  equitable.  Should  it  be  faid  that  the  evil  of 
original  fin  was  penal,  as  it  extended  to  our  firft  pa- 
rents alone,  and  merely  consequential  as  felt  by  their 
pofterity,  it  will  be  admitted  that  the  diftintlion  he- 
tween  penal  and  conicquential  evil  may  be  intelligible 
in  human  affairs,  where  other  laws,  afiortments,  and 
combinations  than  thofc  which  arc  limply  and  purely 
moral,  take  place.  But  that  a moral  government,  at  one 
of  the  moft  catdinal  periods  of  its  adminiilration,  (hould 
admit  gratuitous  or  conicquential  evil,  feems  to  us  ir- 
reconcilcable  with  the  attributes  and  conduct  of  a wife 
and  juft  legifiltor.  Conicquential  evil,  taken  as  fueh, 
is  mifery  fuftained  without  demerit ; and  cannot  relult 
from  tiie  procedure  of  wifdom,  benignity,  and  jufticc  ; 
but  rauft  flow’  from  neccffity,  from  ignorance,  from 
cruelty,  or  bum  caprice,  as  its  only  puffiblc  fourccs. 

But  even  upon  the  luppofitioii  of  thole  who  pretend 
6 that 
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ffr-nilk  that  man  m mature  in  all  his  faculties  before  the  nizancc  of  all  crimei  committed  therein  and  within  loo  TttrcA  ^ 

“**  commiflton  of  original  fin,  the  objections  againft  it  will  miles.  He  judged  capitally  aifd  finally,  and  even  pre-  H . ' 

PrrfedL  remain  in  full  force  : for  it  ia  admitted  by  all  ex-  fided  in  the  fenate.  He  had' the  fuperintciidance  of  the  t>fchmtc,J 

U)-‘  cept  the  Samian  fagv,  tliat  the  confcioufuefa  of  per-  provifions,  building,  and  navigation. 

fonal  identity  which  was  felt  in  pre-exiitence,  is  obli-  The  prefed  of  modem  Rome  differs  little  from  the 
te rated  in  a fubfcqueut  Hate  of  being.  ancient  praftSust  his  authority  only  extending  to  40 

Now  it  may  be  demanded,  whether  agents  thus  refuf-  miles  round  the  city, 
citated  for  puniftiment  have  not  the  fame  right  to  mur-  Pmsffct  of  the  Premium,  the  leader  of  the  pretonan 
mur  and  complain  as  if  they  had  been  perfectly  innocent,  bands  dertinrd  for  the  emperor’s  guards,  confining,  ac- 
and  only  created  for  tliat  dreadful  catsiftrophe  ? It  is  cording  to  Diou,  of  10,000  men.  This  officer,  accord- 
upon  tlais  principle  alone  that  the  rffedU  of  punilhment  ing  to  Suetonius,  was  militated  by  Auguflus,  and  ufu- 
can  be  cither  exemplary  or  difeiplinary  { for  how  is  it  ally  taken  from  among  the  knights, 
poflible,  tliat  the  punishment  of  beings  unconfeious  of  a By  the  favour  of  the  emperors  his  power  grew  very 
crime  fhould  ever  be  reconciled  either  to  the  juftice  or  confidcrable  ; to  reduce  which,  Conftantine  divided  the 
beneficence  of  that  intention  with  which  their  fufferings  prefecture  of  the  praetorium  into  four  prefectures,  and 
are  infltftcd  ? Or  how  can  others  be  fuppofed  to  become  each  of  thefe  again  he  fubdivided  into  civil  and  military 
wife  and  virtuous  by  the  example  of  thofe  who  are  nci-  departments,  though  the  name  was  only  referved  to  him 
ther  acquainted  with  the  origin  nor  the  tendency  of  who  was  inverted  with  the  civil  authority,  and  that  of 
their  mitcries,  but  have  every  rcafon  to  think  thcmfclvcs  comet  belli  given  him  who  commanded  the  cohorts, 
aflli&cd  merely  for  the  fake  of  afflidling  ? To  us  it  PREGADI,  in  hiflory,  a denomination  given  to  the 
(eons  clear,  that  the  nature  and  rationale  of  original  fin  fenate  of  Venicw,  in  which  reffdes  the  whole  authority 
lie  iufcrutahly  retired  in  the  bofom  of  Providence  ; nor  of  the  republic.  At  its  firft  inftitution  it  was  compo- 
can  we,  without  unpardonable  prrfumption  and  airo-  fed  of  60  fenators,  to  whom  60  more  have  been  added, 
gance,  form  the  moil  fimple  conclufion,  or  attempt  the  See  Venice. 

minutell  difeovrr)',  either  different  from  or  extraneous  PREGNANCY,  the  Hate  of  a woman  who  ha*  con. 
to  the  clear  and  obvious  fenfe  of  revelation.  This  fenfe  ceivcd,  or  is  w’ith  child.  See  Midwifery. 
indeed  may  with  propriety  be  extruded  from  the  whole,  PREHNITE,  a Hone  fo  named  by  Mr  Werner,  in- 
ur  from  one  pallage  collated  with  another  j but  indc-  fpe&or  of  the  mines  of  Freyburg,  brought  by  Colonel 
pendent  of  it,  as  reafon  has  no  premiffes,  fhe  can  form  Prehn  from  the  Cape  of  Good  Hope.  In  the  firil  to- 
do  deductions.  The  boldncfs  and  temerity  of  philofo-  lume  of  Chemical  jfnnalt  there  is  a chemical  analyfis  of 


phy,  not  (atisfied  with  contemplating  prc-exiftence  as 
merely  relative  to  human  nature,  has  dared  to  try  how 
far  it  was  compatible  with  the  glorious  Perfons  of  the 
(acred  Trinity.  The  Arians,  who  allowed  the  fubor- 
dinate  divinity  of  our  Saviour,  believed  him  pre-exiftent 
to  all  time,  and  before  all  worlds;  but  the  Socinians, 
who  eftermed  his  nature  as  well  as  his  perfon  merely 
human,  infirted,  that  before  his  incarnation  he  was  only 
prc-cxitlent  in  the  divine  idea,  not  in  nature  or  perfon. 
But  when  it  is  confidered,  that  cliHdren  do  not  begin 
to  deduce  inrtru&ions  from  nature  and  experience,  at  a 
period  fo  late  as  we  are  apt  to  imagine  ; when  it  is  ad- 
mitted, that  their  progrefs,  though  infenfible,  may  be 
much  more  rapid  than  we  apprehend  ; when  the  op- 
portunities of  fenfe,  the  ardour  of  curiofity,  the  avidity 
of  memory,  and  the  activity  of  underftanding,  are  re- 
marked— we  need  not  have  rccourfe  to  a pre-exi(lent 
flate  for  our  account  of  the  knowledge  which  young 
minds  difeover.  It  may  likewife  be  added,  that  moral 
agents  can  only  be  improved  and  cultivated  by  moral 
dlfciplmc.  Such  cffe&s  thertforcof  any  ftatc,  whether 
happy  or  miferable,  as  are  merely  mechanical,  may  he 
noxious  xtr  falutary  to  the  patient,  but  can  never  enter 
into  any  moral  economy  as  parts  of  its  own  admin Hlra- 
tion.  Pro-exiftence,  therefore,  whether  rewarded  or 
jrunilhed,  without  the  continued  impreffion  of  perfonal 
identity,  affords  no  folution  of  original  fin. 

PREFACE,  fomething  introdu&nry  to  a book,  to 
inform  the  reader  of  the  dertgn,  method,  dec.  obfervrd 
therein,  and  generally  whatever  is  neceflary  to  the  \m- 
derilandiog  of  a book. 

PREFECT,  in  ancient  Rome,  one  of  the  chief  ma- 
gi ft  rates  who  governed  in  the  sbfmce  of  the  kings, 
confuls,  and  emperors. 

This  power  was  greatefl  under  the  emperors.  His 
chief  care  was  the  government  of  the  city,  taking  cog- 
V01..XV.  Pan  II. 


this  (lone  extracted  from  the  elBa  Nature  Curioforvn , 
Berlin,  tom.  viii.  p.  211.  an.  1788,  part  2.  by  Klatv 
ruth  ; from  which  it  appears,  that  1 03  parts  of  pren- 
nite  contain  filler  - - 43  grains* 

Alumine  - - 3of 

Lime  **  - - i8f 

Oxyd  of  iron  ■ - • 5 j- 

Water  and  air  * • t £ 

Total  • 1 00 

Colonel  Prehn  gave  it  the  name  of  emerald,  and  Mr 
Bmckmann  adopted  tliat  denomination,  but  changed  his' 
opinion  on  Confidcring  that  it  had  neither  the  hardnefs, 
the  briglit  gTcen  colour,  nor  the  property  of  cry  ft  alii* 
xing  in  hexagonal  prifms  like  the  emerald.  The  Hutch' 
dealers  call  it  •chr^foprafut  of  the  Cape  ; but  chryfopra- 
fus  is  nothing  but  quartz  tinged  gtren  by  the  oxvd  of 
nickel.  Profcffor  Haquct,  in  the  4th  volume  of  the 
Berlin  Tranfa&ions,  has  named  it  cryfialA%ed  prnfut. 
In  the  8th  volume,  however,  Mr  Bmckmann  confider* 
it  as  a cryftalli/.ed  felt-fpar.  Mr  Sage  call*  it  ehrjfolhe. 
Mr  Rone  dc  lTflc  claffcsit  among  the  fchocrl*.  To  this 
claffification  Mr  Klaproth  objects,  and  is  rather  difj>ofed‘ 
wdth  MrWemer  to  confidcr  it  as  a zeolite ; on  tlic  whole, 
he  thinks  it  may  be  conveniently  ranked  between  zeo- 
lite and  fchoerl*  Mr  Haflenfratz  publifhed  in  the  'Jour- 
nal de  Phjftque  for  February  1788  an  analyfis  of  the 
fame  (lone,  under  the  title  of J Pierre  Si  lire,  eahairr , ala~ 
miruuje,  ( 'fc.  life,  de  com/eur  tvr/r,  life.  And  according 
to  his  ref ults,  which  are  fomrwhnt  different  from  thofe 
of  Mr  Klaproth,  and  obtained  by  a different  procefs,  it' 
contain^  filiee  50,  lime  23.4,  aluininc  20.4,  oxyd  of 
iron  4.9,  water  c.9,  magnella  c.y=  IOO.  The  fpcciiic 
gravity  of  this  Prone,  according  to  the  experiments  of 
Mr  Brifton,  is  2.9423.  The  diffeAion  of  its  cryftals, 
made  by  Abbe  Haiiy  and  Mr  Haffcnfralz,  difcoYcrcd 
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definition. 


Origin  of 
prejudice 


Pfe’jodiee.  one  angle  of  60  degrees,  at  in  fchoerls ; bttt  it  ha*  hi- 
"v  therto  been  impoflible  to  determine  the  others.  The 
Abbe  Hairy  has  convinced  liimfclf,  that  it  bears  no  re- 
femblance  to  zeobte  in  its  cry  flak.  This  ttone  fcraiches 
ghfs,  and  is  itfclf  fcratched  by  rock  cry  ft  ah 

PREJUDICE,  or  Pkejudgmekt,  from  pra  and 
judicium  % mean*  a judgment  formed  beforehand,  without 
examination  ; the  preposition  pru  esprtffing  an  antici- 
pation, not  fo  much  of  time  at  of  knowledge  and  due 
attention : hence  the  fehoolrr.cn  have  called  it  antuipa- 
tiira  and  a preconceived  (pinion. 

Prejudice  arifes  from  the  afTociating  principle,  which 
we  have  explained  at  large  in  another  article  (fee  Me- 
taphysics, Part  I.  chap.  5.),  and  it  is  a weaknefs 
from  which  no  human  mind  can  be  wholly  free.  Sonic 
are  indeed  much  more  than  othcTS  under  its  influence; 
but  there  is  no  .man  who  does  not  occaiionalty  aft  upon 
principles,  the  propriety  of  w hich  he  never  inveftigated; 
or  who  does  not  huld  fpeculativc  opinions,  into  the 
truth  of  which  he  never  ferioufty  inquired.  Our  pa- 
rents and  tutors,  yea  our  very  nurfes,  determine  a mul- 
titude of  our  fentimcnt8  : bur  friends,  our  neighliours, 
the  cuftom  of  the  country  where  we  dw  cM,  and  the  efta- 
blithed  opinions  of  mankind,  form  our  belief;  the  great, 
the  pioua,  the  learned,  and  the  ancient,  the  king,  the 
prieft,  and  the  philofopher,  are  charafters  of  mighty 
efficacy  to  prifuade  us  to  regulate  our  conduit  by  their 
practice,  and  to  receive  as  truth  whatever  they  may 
dictate. 

The  cafe  cannot  indeed  be  otherwife.  The  occa- 
sions of  afting  arc  4*o  frequent,  and  the  principle*  of  ac- 
tion are  fb  variou*,  that  were  a man  to  inveiligate  accu- 
rately the  value  of  every  tingle  motive  which  jrrefents 
itfelf  to  his  mind,  and  to  balance  them  fairly  agaiuft 
each  oilier,  the  lime  of  acting  would  in  moll  ullanccs 
pafs  away  long  before  ’he  could  determine  what  ought 
to  be  done  ; and  life  would  be  wafted  in  ufelefs  fpecula- 
tion.  The  great  laws  of  religion  and  morality*  wlu’eh 
ought  to  be  the  general  and  leading  principles  of  action, 
no  man  of  feieoce  will  take  upon  tmit ; but  in  the 
courfe  of  a bufy  life  a thoufand  cireumilanccs  will  oc- 
cur in  which  wc  rouft  aft  with  fuch  rapidity,  that,  after 
being  fatisficd  of  the  lawfulnef*  of  wliat  we  arc  about 
to  do,  we  muit,  for  the  prudence  of  it,  confide  entirely 
in  the  general  cuftoais  of  our  country,  or  in  the  praftice 
•f  other  individuals  placed  in  circumftanccs  fimilar  to 
ours.  In  all  fuch  cafes,  though  we  may  aft  properly* 
we  aft  from  prjudtce. 

But  the  dominion  of  prejudice  is  not  confined  to  the 
aftions  of  the  man  of  bufinefs:  it  extends  over  the  fpe- 
culations  of  the  philofopher  himielf,  one  half  of  whofe 
knowledge  reds  upon  no  other  foundation.  AD  hu- 
man fcicncci  are  related  to  each  other  (fee  1'milo- 
sophy,  n“  a.],  and  there  is  hardly  one  of  them  in 
which  a man  can  become  eminent  unlcfs  he  has  fome 
general  acquaintance  with  tlie  whole  circle  ; but  uo  man 
could  ever  yet  inveitigate  for  himfelf  all  thofc  propor- 
tions which  conftitute  the  circle  of  the  fdences,  or  even 
comprehend  the  evidence  upon  which  they  reft,  tiiough 
he  admits  them  perhaps  as  truths  incontrovertible.  He 
mufl  therefore  receive  many  of  them  upon  the  autho- 
rity of  others,  or,  which  is  the  fame  thing,  admit  them 
by  prejudice. 

To  this  reafoning  it  may  be  objefted,  that  when  a 
mao  admits  as  true  abftraft  proportions,  which,  though 


Iti  eitrn- 
ive  doaii- 


not  felf-evident,  be  cannot  demonftrate,  he  admits  them  fttjadfok 
not  by  prejudice,  but  upon  teftimony,  which  has  been  » Lj 
elfcwhcre  I hewn  to  be  a fufficient  foundation  for  human 
belief  (fee  Metaphysics,  b 138.)  The  objeftion  is 
plaufible,  but  it  is  aofi  foHd ; for  tcilimony  command* 
belief  only  concerning  events  which,  falling  under  the 
cognisance  of  the  fenfes,  preclude  all  pofiibility  of  mif- 
takc  ; whereas  abflraft  propofilio&s,  not  fclf-evident* 
cati  lie  proved  true  ooly  by  a proceft  of  reafoning  or  by 
a feries  1 f experiment*  ; and  in  conduftfng  both  thefe, 
the  moft  vigorous  mind  is  liable  to  nuftakc.  When  Sir 
Ilaac  Newton  told  the  world  that  it  was  the  fall  of  an 
apple  which  iirll  fuggcllrd  to  him  the  general  law  of 
gravitation,  he  bore  teftimony  to  a faft  concerning 
which  he  could  aot  be  mitlakcn  ; and  wc  receive  hi* 
tcilimony  for  the  reofnns  aftigued  in  the  article  referred 
to.  When  he  lays  down  the  method  of  obtaining  the 
fluxion  or  momentum  of  the  rcftnnglc  or  produft  of  two 
indeterminate  quantities,  which  is  the  main  point  iti  his 
do&riue  of  fluxions,  he  labours  to.  eftablilh  tii.it  method 
on  the  baft*  of  dcmonitralion  ; and  whoever  makes  ule 
of  it  in  praftice,  without  under  Handing  that  demonftra- 
tion,  receives  the  whole  doftriue  of  the  modern  geome- 
trical analytic,  not  as  a matter  of  fad  upon  the  credit 
of  Sir  Ilaac’*  irfUmonj,  bat  as  a fyftcm  of  ab ll raft  truth 
on  the  credit  of  hid  underfunding  : in  other  words,  lie  is 
a flux  ion  ill  by  prejudice. 

In  vain  will  it  be  Rid,  that  in  mathematical  demon- 
ft  rat  ion  there  is  no  room  for  millake  ; and  that  there- 
fore the  man  who  implicitly  adepts  the  method  of 
fluxions  may  be  confidcred  a*  relying  upon  the  veracity 
of  its  author,  who  had  no  inducement  to  deceive  him*, 
and  whofe  comprthenfion  was  confcfTcdly  £1  cater  than 
his.  In  fltixiouary  mathematics,  which  treat  of  matters 
of  which  it  is  extremely  difficult,  if  not  impofLhlc,  to* 
have  adequate  uud  ft  early  conceptions,  the  moil  comp  re- 
henfive  mind  is  liable  to  millake  : and  it  is  well  known? 
that  the  celebrated  biihop  of  Clovnc  wrote  hi*  stn  iiy/t 
to  prove  that  the  incomparable  author  of  the  method  of 
fluxions  had  committed  teuo  tuij/aiet  in  his  fundamental 
proportion,  which  balancing  one  another,  produced  a 
true  cooclufios  by  falfe  reafoning.  Ose  or  other  of 
thefe  great  men,  of  whom  the  Icaik  was  an  eminent  no. 
tbcmaiician,  mud  have  been  bew  ildcrc d in  his  reafoning*. 
and  have  fallen  into  error ; and  therefore  whoever  fol- 
lows either  of  them  implicitly  without  perceiving  the 
error  of  tlie  other,  is  unqui  HionabW  under  the  influence 
of  prejudice.  This  is  the  cafe  with  the  writer  of  the 
prrfrnt  article.  He  petceivrs  not  the  error  of  Btftiop. 
Berkeley's  reafoning,  and  yet  he  admhs  the  doftrinc  of 
fluxions  on  the  authority  of  Sir  lfaac’s  dcmonltratkm*. 

That  demon fl  rat  ion,  however,  he.  pretends  not  to  un- 
deriland  ; and  therefore  he  admits  the  doftrine  through 
prejudice.  4 

We  have  made  thefe  observations  to  point  out  the  Imyoifibte 
abfurdity  of  tlie  faftuonablc  cry  agaii.il  the  harbouring^’ 
of  any  prejudices.  To  eradicate  all  prejudices 
the  human  mind  is  impoflible  ; and  if  it  were  pofliblc,  it  the  wind; 
would  be  very  unwife:  for  we  fee  that  prejudice  may 
exift  on  the  fide  of  truth  as  well  a»  on  that  of  tftfehood  ; 
and  that  principles  profeffed  and  believed  by  any  indi- 
vidual may  be  ufcful  and  true,  though  he  wan  brought 
to  them  not  by  a train  of  fair  and  candid  reafoning*. 
but  through  the  medium  of  prepoflcHion  or  authority- 
Indccd  fuch  is  our  nature,  and  fuch  arc  the  laws  of  af- 
J . fociaiioD) 
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?r<fa4ice*.4beiatioft,  that  many  of  our  belt  principle*,  and  our  ob- 
<L  > ligation  to  perform  many  of  the  moft  amiable  of  our 
duties  in  common  life,  mud  evidently  be  acquired  in 
thii  way.  From  endearing  affociations,  and  authorita- 
tive inftruXion,  we  acquire  a knowledge  of  our  duty  to 
our  parents,  and  a facility  in  performing  it,  together 
with  the  firft  principle!  of  religion,  without  a Angle  ef- 
fort of  our  own  reaion.  Even  when  rcafon  has  begun 
%o  aflert  it*  power,  and  (how*  us  the  propriety  of  fuch 
duties,  we  are  wonderfully  a (Tided  in  performing  them 
by  the  amiable  prejudice*  which  we  had  before  acquired, 
and  which  now  appear  to  be  natural  to  us.  He  who 
hai  never  had  the  advantage  of  fuch  afTociations,  and 
who  acquires  a knowledge  of  the  duties  fuggefted  by 
them  after  he  has  come  to  year*  of  difcrction,  and 
chiefly  by  the  effort*  of  hi*  own  rrafon,  will  fcldom, 
ccirrit  fmnbut,  perform  thofe  duties  with  an  energy  and 
delight  equal  to  that  of  the  perfon  who  hag.  Thin  re- 
mark appears  to  be  confirmed  by  experience  } for  it  is 
often  found,  that  the  children  of  the  great,  who  have 
been  given  out  to  nurfc  in  their  infancy,  and  who  have 
fcldom  been  in  the  company  of  their  parents  till  their 
rvafoning  faculties  have  been  far  advanced,  are  much 
lefs  dutiful  and  afftfConatc  than  thofe  in  the  middle  or 
lower  ft  at  ions  of  life,  who  have  fcarcely  ever  been  out 
j of  their  parent*  company. 

Vkich  Would  it  then  be  wife,  even  if  it  were  practicable,  to 
WrteiT  *11  thofe  afiocintions  which  tend  fo  powerfully 

It  mt-c  14  iucreafe  the  mutual  affection*  of  parent*  and  chil- 

f«&hte.  dren  ? We  cannot  think  that  it  would;  as  we  believe  it 
might  be  eafily  (hown  that  public  fpirit  fp rings  out  of 
private  affcXion.  Plato  indeed  held  an  opinion  very 
different  from  ours ; for  in  order  to  extend  that  affec- 
tion which  i*  ufually  lavished  at  home  to  the  whole 
date,  he  propofed  that  children  (hould  be  educated  at 
the  public  expence,  and  never  be  permitted  to  know 
•he  authors  of  their  being.  But  this  is  only  one  of 
the  many  vifionary  projeth  of  that  great  man,  of  which 
daily  experience  (hows  the  abfurdity.  In  modem  times, 
we  arc  certain  that  lefs  dependence  is  to  be  had  upon 
tht  patriot j'm  of  the  man  who,  for  the  love  which  he 
pretends  to  his  country,  can  overlook  or  forget  his  own 
partial  connexions  in  it,  than  on  him  who,  at  the  fame 
time  that  he  wilhcs  his  country  well,  is  feelingly  alive 
to  all  the  endearments  of  kindred  affection. 

Such  affcXion  may  be  called  parting  and  very  pro- 
bably has  it*  foundation  in  that  which  is  the  fource  of 
all  our  prejudices  : but  if  it  be  properly  trained  in  early 
life,  it  will  gradually  extend  from  our  neareft  rela- 
tions to  the  perfons  with  whom  we  affociate,  nml  to 
•be  place  which  not  only  gave  us  birth,  but  alfo  fur- 
nifhed  our  youthful  and  moll  innocent  enjoyments. 
It  is  thus  that  the  amor  petri*  r$  generated  (foe  Passion 
and  Pataioti5m),  whirh  in  minds  unfoduccd  by  falfe 
principle*  is  exceedingly  ftrong;  and  tliough  a partial  af- 
fcXion, is  of  the  moft  general  utility.  It  is  this  pre- 
judice which  reconciles  the  Laplander  to  his  free  ring 
fnows,  and  the  African  to  his  burning  fun  ; which  at- 
taches the  native  of  the  Highlands  or  of  Wales  w>  much 
to  hi*  mountains  and  rocks,  as  the  apparently  happier 
inhabitant  of  the  foutheru  counties  oi  England  is  to 
.•  the  more  fertile  and  delightful  fput  where  he  drew  his 
firft  breath.  And  wc  find  in  fad,  that  when  a native 
kart  °f  Kent  and  a Scotch  Highlander  have  in  fome  diftant 
r'Vwlca,  corner  of  the  world  gained  a competent  fortune  without 


being  corrupted  by  luxury,  they  return,  the  one  to  his  Prejudice, 
hop-gardens,  and  the  other  to  his  mountain*.  Were  l,Lli 
this  prejudice,  for  fuch  it  furcly  is,  wholly  eradicated 
from  the  human  mind,  it  is  obvious  that  Urge  tract*  of 
country  which  arc  now  bill  of  inhabitants  would  be  to- 
tally deferted;  and  that  the  hungry  barbarians,  to  make 
room  for  themfclves,  would  exterminate  the  proprietor* 
of  more  favourable  dimes.  From  an  affcXion  to  our 
friends  and  to  our  country,  wc  naturally  contraX  an  af- 
fcXion  for  that  mode  of  government  under  which  we 
live ; and  uniefs  it  be  particularly  opprcffive  to  our- 
fdves  or  any  order  of  citizens,  wc  come  as  naturally  to 
prefer  it  to  all  other  modes,  whether  it  deferve  that  pre- 
ference dr  not.  This  no  doubt  is  prejudice,  but  it  is  a 
beneficial  prejudice ; for  were  the  multitude,  who  arc 
wholly  incapable  of  eftinaating  the  excellencies  and  de- 
fers of  the  various  modes  of  government,  to  become 
diffatisfied  with  their  own,  and  rife  in  a mafs  to  change 
it  for  tlie  better,  the  moft  horrible  coafequcncei  might 
juftly  be  dreaded.  Of  this  truth  the  prdent  (late  of 
Europe  affords  too  melancholy  and  convincing  a proof. 

The  man  therefore  who,  under  the  pretence  of  enlight- 
ening the  public  mind  and  extirpating  prejudices,  paints 
to  the  illiterate  vulgar,  in  aggravated  colour*,  th.-  abufe 
of  that  government  which  has  hitherto  protected  them 
from  the  ferocity  of  each  other,  is  one  of  the  greateft 
criminal*  if  his  views  be  felfiftt,  and  one  of  the  word 
reafoners  if  they  be  difiaterefted,  that  human  imagina- 
tion can  eafily  conceive. 

With  the  lclfifh  patriot  we  have  at  prefent  no  con“n»m*rof 
cern  ; but  we  may  with  propriety  a/k  the  dilintcrcftcdj n jiryet 
lover  of  truth,  whether  he  think*  it  poffible,  that  in  a-ttcmpt*ta 
large  community,  of  wluch  nine-tenths  of  the  members remotc 
are  ncceffarily  incapable  of  taking  comprchcafive  views  hettt* 
of  things,  or  feeling  the  force  of  political  rcafonings,  any 
form  of  government  can  be  acceptable  to  the  people  at 
large,  which  docs  not  gain  their  affcXiona  through  the 
medium  of  prejudice  ? It  has  been  (hown  by  Mr  Home 
with  great  ftrength  of  argument,  that  government  is 
founded  on  opinion , which  is  of  two  kinds,  viz.  opinion 
of  intcrcft,  and  opinion  of  right.  By  opinion  of  intereft, 
he  underftands  the  fenfe  of  the  general  advantage 
which  is  reaped  from  government,  together  with  the 
perfuafion  that  the  particular  government  which  i* 
ellabliihcd  is  equally  advantageous  with  any  other  that 
could  eafily  be  fettled.  The  opinion  entertained  of  the 
right  of  any  government  I*  always  founded  in  its  anti- 
quity; and  hence  arifes  the  pafiionatc  regard  which 
under  ancient  monarchies  the  people  have  for  the  true 
heir  of  their  royal  family.  Thefc  opinion*,  as  held  by 
the  pliilolbphcr  convcrfant  with  the  hiftory  of  nations, 
are  founded  upon  reafouing  more  or  lefs  conclufive;  but 
it  is  obvious,  that  in  the  minds  of  the  multitude  they 
can  have  no  other  foundation  than  prejudice.  An  illi- 
terate clown  or  mechanic  does  not  fee  bow  one  form  of 
government  promotes  the  general  • intereft  more  than 
another;  but  he  may  believe  that  it  docs,  upon  fio  other 
evidence  than  the  declamation  of  a demagogue,  who,  for 
fclfith  purpofes,  contrive*  to  flatter  his  pride.  The  fame 
is  the  c*fe  with  refpcX  to  the  rights  of  hereditary  monar- 
chy. The  anatomift  find*  nothing  more  in  the  greateft 
monarch  than  in  the  mtaricft  pealant,  stnd  the  moralift 
may  perhaps  frequently  find  lefs;  but  the  true  pfeilofopber 
acknowledges  his  right  to  the  foversighty : and  though  he 
be  weak  in  uodcrllamdiag,  or  infirm  in  years,  would,  for 
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Prejudice,  the  Cake  of  public  peace  and  the  liability  of  govern- 
^ v^~  ment,  maintain  him  in  Ills  throne  agabdl  every  compe- 

titor of  the  moil  fhinitifr  talents  The  vulgar,  however, 
who  would  ad  with  tlua  philofophcr,  are  influenced  by 
no  ftich  view,  but  merely  by  their  prejudices  in  favour 
of  birth  and  family ; and  therefore  it  is  ridiculous  to 
think  *ot  changing  the  public  mind  with  refpeft  to  any 
form  of  government  by  pint  rcafoning.  In  France  a 
total  change  in  the  minds  of  the  people  has  indot d been 
effected,  and  From  the  moil  violent  prejudices  in  favour 
of  royalty,  they  have  now  become  more  violently  preju- 
diced iu  favour  of  republicanifnu  Bad  as  their  govern- 
ment unquestionably  was,  the  change  that  has  now  taken 
place  it  not  the  clfcft  of  calm  reafoning  and  accurate  in- 
quiry (for  of  that  the  bulk  of  mankind  appears  to  be  in- 
capable), nor  are  their  prejudices  left,  violent  than  they 
were  before.  They  are  changed  indeed ; but  no  one  will 
deny  that  prejudice,  and  that  of  the  moll  violent  kind, 
leads  them  on  at  prefent ; nor  can  any  one  aflert  that 
their  new  prejudices  have  rendered  them  mote  happy, 
or  their  country  more  Aourifliing,  than  their  former  ones, 
which  made  them  cry  V'tvtU  Red  under  the  tyrannic  go- 
vernment of  Louis  XIV. 

The  influence  of  prejudice  is  not  more  powerful  iu 
fixing  the  political  opinions  of  men,  than  iu  di&atmg 
their  religious  creed.  Every  child  of  a religious  father 
receives  his  faith  by  inheritance  long  before  he  be  capa- 
ble of  judging  whether  it  be  agreeable  01  difagrccahle  fo 
the  word  of  God  and  the  light  of  reafon.  This  experi- 
ence ihows  to  be  the  fail ; and  found  philofophy  declares 
ihr.t  it  cannot  be  otherwife.  Parents  are  appointed  to 
judge  for  their  children  in  their  younger  yeans,  and  to 
initruft  them  in  what  they  Ihould  believe,  and  what 
they  fhouid  prqftife  in  the  civil  and  religious  life.  This 
is  a dictate  of  nature,  and  doubtless  would  have  been 
fo  in  a (late  of  perfect  innocence.  It  is  impoflible  that 
children  ihould  be  capable  of  judging  for  themfehes  be- 
fore their  minds  are  furnifhed  with  a competent  number 
of  ideas,  and  before  they  are  acquainted  with  any  prin- 
aplet  and  ru!et  of  jull  reafoning;  and  therefore  they  can 
do  notiiing  better  than  run  to  their  parents,  and  receive 
their  direftions  what  they  fhould  believe  and  what 
they  fhould  praftife. 

This  mode  of  tutoring  thr  infant  mind,  and  giving 
to  our  initru&ions  the  force  of  prejudice,  before  reafon 
can  operate  with  much  eflefi,  will,  we  know,  be  high- 
difplcaflng  to  many  who  challenge  to  tbcmfclves  alone 
e epithet  of  liberal.  With  them  it  will  be  cramping 
• p the  genius  and  perverting  the  judgment;  but  wc  cannot 
ofkeelr^  tk'nk^g  *kat  ftich  an  objection,  if  it  fhould  be 

children  Jg.  made*  would  be  the  offspring  of  ignorance  ; for  it  re- 
Borxnt  of  quires  but  vety  little  knowledge  of  human  nature  to  be 
rd-‘gion  able  to  fee,  that  if  children  be  net  rcltrained  by  authority, 
Crespo f *1°  not  infinuate  a love  of  good  principles  in- 

prtjudke  to  bad  ones  will  inflnuatc  themfclves,  and 

a little  time  will  give  them  the  force  of  inveterate  preju- 
dice, which  all  the  future  efforts  of  reafon  and  piiilolo- 
phy  will  find  it  difficult  to  eradicate.  The  idea  of  keep- 
ing a child  ignorant  of  the  heing  of  a God,  and  the 
grand  duties  of  morality  and  religion,  till  he  (half  come 
to  years  of  diferetion,  and  then  allowing  him  to  tcafon 
them  out  for  himfclf,  is  an  abliird  chimera  ; it  is  au  ex- 
periment which  never  has  been  tried,  which  to  us  it  ap- 
pears iropofObk  to  try,  aud  which,  if  it  could  be  tried, 
could  not  poflibly  produce  any  good  clkcL  Foe  fup- 


pofe  we  had  a youth  iuft  arrived  at  yean  of  dlfcmkia, 
totally  ignorant  of  all  tlidfe  things,  and  unbiased  to  — v— 
any  fyilem  of  opinions,  or  rather  poflellcd  of  no  opi- 
nions at  all— it  would,  in  the  firfl  place,  wc  fufpeft,  be 
abfolutcly  neceflary  to  direct  his  thoughts  into  a parti- 
cular train,  aud  for  fome  perfon  to  liyid  him  on  from 
one  idea  to  another,  till  he  fhould  arrive  at  fome  correla- 
tion : but  in  all  this  there  is  the  influence  of  audio* 
rity,  a floe  tat  ion,  and  of  prejudice.  • ^ 

It  heing  therefore  abfolutcly  neceflary  that  fentimentsOne^iof 
of  religion  be  inftilled  into  the  minds  of  children  before 
they  be  capable  of  difeovering  by  rive  ufc  of  their  neafoii 
whether  thofe  fentiments  be  juil  or  not,  it  need  not 
excite  wonder,  nor  is  it  any  reik&ion  upon  religion, 
that  molt  men  adhere  with  bigotry  to  the  creed  of 
their  fathers,  and  fupport  that  creed  by  argument* 
which  could  carry  conviction  to  no  minds  but  their 
own.  The  love  and  veneration  which  they  bear  to  the 
memory  of  thofe  from  whom  .they  imbibed  their 
earlier  I!  opinions,  do  not  permit  tliem  to  perceive  cithe^ 
the  falfebood  of  thofe  opinions,  or  their  little  importance, 
fuppoling  them  true.  Hrnce  the  many  frivolous  dis- 
putes which  have  been  carried  on  among  Cltrifliatu  ; 
and  hence  the  at-al  with  which  fome  of  them  maintain 
tenets  which  arc  at  once  contrary  to  feripture,  to  reafon, 
and  to  common  fenfe.  A due  reflection,  however,  00 
the  fourceof  all  prejudices  ought  to  moderate  this  teal* 
for  no  nun  is  wholly  free  from  that  bias  which  he 
is  fo  ready  to  condemn  in  Others : and  indeed  a mat* 
totally  free  from  prejudi  r,  would  be  a more  unhappy  be- 
ing than  the  moil  violent  bigot  on  earth.  Iu  fciencc,  he 
would  admit  nothing  which  he  could  not  himfclf  de- 
mo nitrate  1 in  bu(inef«s  he  would  be  perpetually  at  & 

Hand  lor  want  of  motives  to  influence  his  coodud  : he 
could  have  no  attachment  to  a particular  country ; and 
therefore  mult  be  without  patriotism,  and  without  the 
folaccs  of  friendlhip  ; and  his  religion,  wc  arc  afraid, 
would  be  cold  and  lifelcfs. 

What,  it  will  be  faid,  are  the  authors  of  a Wdtfc,^ 
which  profefles  to  enlighten  the  public  mind  by  laying- ion  si. 
before  it  a general  view  of  fcicoce  and  literature,  Uecoracf'vere4 
at  lail  the  advxates  of  prejudice,  which  is  the  tone  of 
fcienct.  and  the  prop  of  fuperfl'ttim  f No,  wc  are  advo- 
cates for  no  prejudice  which  is  cither  inimical  to  fcicnce 
or  friendly  to  abfurdity ; but  wc  do  not  dunk  that  the 
moraliil  would  aft  wifely  who  ihould  ddert  his  proper 
bulinefs  to  make  himfclf  mailer  of  the  higher  mathema- 
tics, merely  that  be  might  not  be  obliged  to  trull  occa- 
fionally  to  the  demonllrations  of  others.  The  writer  o£ 
this  article  is  not  (killed  in  trade  ; but  it  is  not  lus  opi- 
nion that  the  merchant  would  foon  grow  rich,  wh* 
fliould  never  make  a bargain  till  he  had  previously  cal- 
culated with  mathematical  exaftuefi  all  the  probabili- 
ties ot  his  gain  or  lofs.  That  to  diflblve  all  the  aflocia- 
rions  which  are  the  fource  of  partial  attachments  of 
kindred,  afieftiun,  and  private  ft iendihip,  would  tend  to 
promote  the  public  happinefs,  we  cannot  poflihly  believe- 
And  wc  think,  that  the  experience  of  the  prefent  event- 
ful day  abundantly  confirms  Mr  Hume’s  opinion,  that 
far  from  endeavouring  to  extirpate  the  people’s  prejudi- 
ces in  favour  of  birth  and  family,  wc  Ihould  cherilh  luck 
fentiments,  as  being  abfolutely  requifttc  to  preferve  a due 
fubordinatioa  in  ibciety.  That  tneu  would  be  better 
Chi  idiani  if  they  were  to  receive  no  religious  injtruftioa 
till  they  Ihould  be  able  by  their  own  reaioa  to  judge  of 
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it*  trull* , dnfly  observation  does  not  warrant  u«  to  con-  and  indeed  to  give  them  their  nature*  and  rh«-’r  P m*«mCh. 

dude ; for  lire  fee  thole  who  have  feldom  heard  of  God  powers  : perhaps  it  may  be  very  hard  to  convince  thefe  —— N '** 
when  children,  “ live  wi.hout  him  in  the  world"  when  perfon  1 by  argument*,  and  conftraio  them  to  yield  up 
tiny  arc  men.  thofe  fancies.  Well  then,  let  the  one  believe  his  ttm-  * 

Pernicious  prejudices  we  have  traced  to  their  foiirce  wfal  ft  gf,  and  the  other  go  on  with  his  notion  of  fib-, 
elsewhere,  and  fhown  how  they  maybe  bctl  prevented  flantial forms , and  at  the  fame  "line  teach  them  how  by 
by  proper  attention  in  the  education  of  children,  (dee  certain  original  laws  of  motion,  and  the  various  f17.es, 

Metap  hvsics,  n:9&).  We  (hall  only  add  here,  that  fliapes,  and  fituations  of  the  parts  of  matter,  allow- 
the  earlier  fuch  attention  is  paid,  the  more  effect  ./il  it  ing  a continued  divine  concourfc  in  and  with  all,  the 
will  be  found}  and  that  it  is  much  ealter  to  keep  pre-  feveral  appearances  in  nature  may  be  fnlvcd,  and  the 
judices  out  of  the  miud  than  to  remove  them  after  variety  of  effects  produced,  according  to  the  corpuicu* 
they  have  been  admitted,  This  however  mull  be  fume-  lar  phQofophy,  improved  by  Defcarirs , Mr  Boy/e , and  Sir 
times  attempted  ; and  where  prejudices  are  ilrong,  fc-  Ij'aac  ACrwftn  ; and  when  they  have  attained  a degree 
vcral  methods  have  been  recommended  for  rendering  the  of  flrill  in  this  fcicoce,  they  will  fee  thefe  airy  notions 
attempt  fucccfsful.  The  following  are  tajeen  mo  illy  from  of  theirs,  thefe  imaginary  powers,  to  be  fo  ufuefs  nnd 
**  Dr  Watts’s  improvement  of  the  mind,  unoeceflary,  that  they  will  drop  tliem  of  their  own  ac- 

1.  Never  attack  the  prejudice  dirrfl/y,  but  lead  the  per-  cord.  The  Peripatetic  forms  will  vanifh  from  the  mind 
rcr  ofi^j  fon  w^°  **  under  its  influence  ftep  by  ftep  to  the  truth,  like  a dream,  and  the  Platonic  foul  of  the  world  will  r*- 

Perhaps  your  neighbour  is  under  the  influence  offafer.  fire. 

Jlit ion  and  bigotry  in  the  flmfficity  of  b'u  foul ; you  mull  We  may  give  another  inftancf  of  the  fame  practice, 
rot  immediately  run  upon  him  with  violence,  and  (how  where  there  is  a prijudicate  fomluefs  of  particular  words 
him  the  abfurdity  or  folly  of  his  own  opinions,  though  and  phraics.  Suppoicaman  is  educated  in  an  unhappy  form 
you  might  be  able  to  fet  them  in  a glaring  light ; hut  of  J fetch , whereby  he  explains  fome  great  doflrin*  of the 
you  mud  rather  begin  at  a diiUnoe,  and  efbiblifh  his  gofpelt  and  by  the  means  of  this  phrafe  he  has  imbibed 
a dent  to  fome  familiar  and  cafy  prupolitiont,  which  a very  falfe  idea  of  that  doctrine  ; yet  he  is  fo  bigot- 
have  a tendency  to  refute  lu4  miilakes,  and  to  confirm  ted  to  his  form  of  words,  that  he  imagines  if  thole 
the  truth ; and  then  filently  obferve  what  iroprcflion  words  are  omitted  tlic  form  is  loft.  Now,  if  we  cap- 
this  makes  upon  hint,  and  proceed  by  flow  degrees  as  not  poGibly  pertuade  him  to  part  with  his  improper 
he  is  able  to  bear,  and  you  mull  carry  00  the  work  per-  terms,  we  will  indulge  them  a little,  and  try  to  explain 
haps  at  diihuit  feafons  of  convcrfation.  'I 'he  tender  them  in  a feripturai  fenfe,  rather  than  let  him  go  on  i& 
or  difeafed  eye  cannot  bear  a deluge  of  light  at  once.  his  miftaken  ideas.  A perfon  who  has  been  bred  a Pa- 

Qverhaflineft  and  vehemence  in  arguing  is  oftentimes  fifl,  know*  but  little  of  religion,  yet  be  refolvcs  never 
the  effect  of  pride  / it  blunts  the  poignancy  of  the  ar-  to  part  from  the  Roman  Catholic  faith,  and  is  obftinatcly 
gument,  breaks  its  force,  and  diiappointu  the  end.  If  bent  againft  a change.  Now  it  cannot  be  unlawful  to 
you  were  to  convince  a perfon  of  the  falsehood  of  the  teach  lueh  aa  one  the  true  Chriftian,  i.  e.  the  Prate • ' 

dhdr  ine  of  treinfuhftmiiatton , and  you  take  up  the  con-  fan/  religiont  out  of  the  Efrflk  to  the  Romani 9 and  (how 
fee  raxed  bread  before  him  and  Cay,  u You  may  fee,  and  him  that  the  fame  do&rine  is  contained  in  the  CathoRc 
tafte,  and  fed,  this  is  nothing  but  bread ; therefore  whilft  EpiflUs  of  St  Peter , James,  and  Jude ; and  thus  let  him 
you  after?  that  Gcd  commands  you  to  believe  it  it  not  live  and  die  a good  Chriftian  in  the  belief  of  the  rdi* 
treat1,  you  inoft  wickedly  accufe  God  of  commanding  gion  taught  him  out  of  the  New  Teft ament,  while  he 
you  to  tell  a lie."  Thia  fort  of  language  would  only  imagines  he  is  a Roman  Catholic  flill,  bccaufc  he  find* 
raife  the  indignation  of  the  perfon  agoiuft  you,  inftead  the  doctrine  he  i*  taught  in  the  Catholic  Epifllc*  and 
of  making  any  impreffions  upon  him.  He  will  not  fo  in  that  to  the  Romans.  Sometime?  wc  may  make  ufe 
much  as  think  at  all  on  the  argument  you  have  brought,  of  the  very  prejudices  under  which  a perfon  labours, 
tut  he  rages  at  you  as  a profane  wretch , fetting  up  in  order  to  convince  him  of  fome  particular  truth,  and 
your  own  fenfe  and  rtaion  above  facrcd  authority  ; fo  argue  with  him  upon  his  own  profeffed  principles  ns 
that  though  what  you  affirm  is  a truth  of  great  evi-  though  they  were  true.  Suppofe  a Jew  lies  tick  of  a fe- 
dencc,  yet  you  lofe  the  benefit  of  yuur  whole  argil-  ver,  ami  is  forbid  fldh  by  his  phyfician ; but  hearing 
merit  by  an  ill  management,  and ‘the  unreafonablc  ufe  that  rabbits  were  provided  for  the  dinner  of  the  family, 
of  it.  defired  carncftly  to  cat  of  them  ; and  fuppofc  he  became 

2.  \v  here  tbe  prejudices  of  mankind  cannot  be  con-  impatient,  bccaufc  his  phylician  did  not  permit  him,  and 
spurred  at  once,  but  will  rife  up  in  arms  againft  the  be  infilled  upon  it  that  it  could  do  him  no  hurt — furely 
evidence  of  truth,  there  we  mull  make  fome  allow-  rather  than  let  him  pertift  in  that  fancy  ard  that  dcfire,  to 
ances,  and  yield  to  them  tor  the  preterit,  as  far  as  the  danger  of  his  life,  we  might  tell  him  that  thefe  aufmalt 
we  can  lafcly  do  it  without  real  injury  to  truth;  and  were  ftranglcd,  a fort  of  food  forbidden  by  the  Jewilh  law, 
if  we  would  have  any  fuccefs  in  our  endeavours  to  though  we  ourfelvcs  might  believe  that  law  tube  abolilhed. 
convince  the  world,  wc  mull  pradtife  this  complaifance  Where  wc  find  any  perfon  obftinatcly  perfiiling  in  a 
for  the  benefit  of  mankind.  Take  a iludcnt  who  has  miftakc  in  oppofition  to  all  rrafon,  cfpecndly  if  tho 
deeply  imbibed  the  principles  of  the  Peripatetics , and  miftakc  be  veiy  injurious  or  pernicious,  and*  we  know 
imagines  certain  immaterial  beings,  called  fvfantiat  forms,  this  perfon  will  hearken  to  the  fentimeut  or  authority 
to  inhabit  every  herb,  flower,  mineral,  metal,  fire,  wa-  of  fome  favourite  name;  it  is  needful  fometiroes  to  urge 
ter,  drc.  and  to  be  the  fpring  of  all  its  properties  and  the  opinion  and  authority  of  that  favourite  perfon,  finccthat 
operation  k ; or  take  a Platon  ill,  who  believes  an  anima  is  likely  to  be  regarded  much  more  than  reetfon.  Vfe 
mandt,  44  an  univerfal  foul  of  the  world,"  to  pervade  all  arc  almoft  afhamed  indeed  to  fpeak  of  ufing  any  influent* 
bodies,  to  a & in  and  by  them  according  to  their  nature,  of  authority  in  icafoning  or  argument ; but  iu  fome 

4 cafes 
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Frrjaiice  cafes  it  is  better  that  poor,  filly,  perverfe,  obftinate 
Prewoo-  crcatur0®»  Should  be  perfuaded  to  judge  and  a 6t  right, 
ftratue*.  ky  * veneration  for  the  fenfe  of  others,  than  to  be 
V"  - v Ja*  to  wander  in  pernicious  errors,  and  continue  deaf 

to  all  argument,  and  blind  to  all  evidence.  They  are 
but  children  of  a largfl  fixe  ; and  frace  they  perfift  all 
their  lives  in  their  minority,  and  rejeA  all  true  rcafon- 
ing,  furcly  we  may  try  to  perfuade  them  to  pradife 
what  is  for  their  own  mtereft  by  fuch  chfidiih  reafons 
as  r hey  wiH  hearken  to.  We  may  overawe  them  from 
purfuing  their  own  ruin  by  the  terrors  of  a folemn  fha- 
dow,  or  allure  them  by  a fugar  plum  to  their  own  happi- 
refs.  But  after  all,  we  mull  conclude,  that  wherefo- 
cver  it  can  be  done,  it  is  bcfl  to  re  mow  and  root  out 
thofe  prejudice t which  oljfiruCl  the  entrance  of  truth  ia- 
to  tlie  mind,  rather  than  to  palliate,  humour,  or  in- 
dulge them ; and  fount  imes  this  mufl  nocefihrily  be 
done,  before  you  can  make  a perfon  part  with  fome  be- 
M loved  error,  and  lead  him  into  better  fcntiinent*. 

Mutual  On  the  whole,  wc  would  recommend  more  mutual 
larbearanec forbearance  and  left  acrimony  than  is  commonly  found 
among  writers  on  difputcd  febjc£ls,  as  the  only  means 
nendM.  by  differences  in  religion,  politics,  and  fcience, 

ever  can  tic  healed,  and  tmth  certainly  difeovered.  If 
men  were  Ids  violent  in  defending  their  particular 
opinions,  they  would  always  gain  a more  patient  hear- 
ing, they  would  be  Ids  fulpctlcd  of,  and  lets  liable  to, 
prejudice,  and  of  courfe  more  apt  cither  to  convince 
or  to  he  convinced.  'I*hey  would  like  wife  by  fb  doing 
ihow,  in  the  moft  unequivocal  manner,  their  attention 
to  found  philofophy,  and  above  all  to  genuine  Chri- 
Hum  it  v ; which,  though  it  is  far  from  encouraging  feep- 
ticiim,  or  a temporizing  fpirit,  recommends,  in  the 
ftrongeft  terms,  among  all  its  profeffurt,  usurer faJ  cha- 
rity ami  mutual forbearance.  Bee  Probability,  Truth, 
and  SueeAstitio*. 


hence  the  order  itfdf  derived  its  name ; though  as  to  the  P»e*5«* 
occafion  of  that  name,  the  writers  of  that  order  are  di- 
vided.  At  firft  the  religious  of'  this  order  were  fo  very  p j|f. 
poor,  that  they  had  only  a fingle  afs,  which  ferved  to  1 ° 
carry  the  wood  they  cut  down  every  morning,  and  fent 
to  Latin  in  order  to  purchafc  bread.  But  they  foon  re- 
ceived fo  many  donations,  and  built  fo  many  monafle- 
ties,  that  in  30  years  after  the  foundation  of  the  o*dcf„ 
they  had  above  ico  abbeys  in  France  and  Germany  : 
and  in  procefs  of  time  the  order  fo  increafed,  that  it  had 
rnonaftcries  in  all  parts  of  Christendom,  amounting  to 
1000  abbeys,  300  provoft/hips,  a vail  number  of  prio- 
ries, and  500  nunneries.  But  they  nro  now  greatly  di- 
mi  nifhed.  The  rule  they  followed  was  that  of  St  A o- 
guftine,  with  fome  fliglu  alterations,  and  an  addition  of 
certain  fcvcrc  laws,  whole  authority ,did  not  long  (arrive 
their  founder. 

The  order  was  approved  by  Honorius  IL  in  r r 26, 
and  again  by  fcvcral Succeeding  popes.  At  firft  the 
abftincnce  from  flefh  was  rigidly  obferved.  In  1 245 
Innocent  IV.  complained  of  its  being  neglefled  to  a 
general  chapter.  In  1288,  their  general,  William,  pro- 
cured leave  of  pope  Nicholas  IV.  for  thofe  of  the  order 
to  cat  flelh  on  journeys.  In  146?,  Pins  II.  granted 
them  a general  permifuon  to  eat  meat,  excepting  from 
Scptuagcfiroa  to  Eallcr.  The  drefs  of  the  religions  of 
this  order  is  white,  with  a fcapulary  before  the  cafibck. 

Out  of  doors  they  wear  a white  cloak  and  white  hat  % 
within,  a little  ciunail ; ami  at  church,  a furplice,  &c. 

in  the  firfi  muuaflcries  built  by  Norbcrt,  there  was 
one  for  men  and  another  for  women,  only  feparated  by 
a walL  In  1137,  by  a decree  of  a general  chapter, 
this  pra&icc  was  prohibited,  and  the  women  removed 
out  of  thofe  already  built,  to  a greater  difiance  from 
thofe  of  the  men. 

Hie  Pracmonilratenfcs,  or  monks  of  Premcmtre,  vuL 


PRELATE,  an  eeclefiaflic  railed  to  fome  eminent 
Bad  fuperior  dignity  in  the  church  j as  biihops,  archbi- 
, /hops,  patriarchs  See. 

PRELIMINARY,  io  general,  denotes  fomething 
to  be  examined  and  determined  before  an  affair  can  be 
treated  of  to  the  purpofe. 

PRELUDE*  iu  inulic,  is  ufually  a flourilh  or  irre- 
gular air,  which  a mufician  plays  off  hand,  to  try  if  his 
inffrumcnt  be  io  time,  aud  fo  lend  him  into  the  piece 
to  lie  played. 

. PREMISSES,  in  logic,  an  appellation  given  to  the 
two  firfi  propoli i ions  of  a fyllogiim.  See  Logic. 

Prkmjssf.s,  in  law,  properly  figiulies  the  land,  &c. 

• mentioned  in  the  beginning  of  a deed. 

PREMIUM,  or  Fr/emium,  properly  fignifiet  a re- 
ward or  rtcompeulr  : but  it  is  chiefly  ufed  in  a mer- 
cantile fenfe  for  the  fiim  of  money  given  to  an  infurcr* 
whether  of  ftups,  houfes,  lives,  &c.  See  Insurance. 

PREMNA,  in  botany  ; a genus  of  the  angiofper- 
mla  order,  belonging  to  the  didynamia  dafs  of  plants. 
The  calyx  is  bilobed  ; the  corolla  quadrifid ; the  berry 
quadri  locular  ; the  feeds  folitary. 

PR EMONSTR ANTES,  or  Pkjrmonstraten- 
Sis,  a religious  order  of  regular  canons  inftituted  in 
ilic,  by  h.  Norbcit  | and  thence  alio  called  NorUr- 
tints . 

The  firft  monafte/y  of  this  order  was  built  by  Nor- 
bcrt in  the  Iflc  of  France,  three  leagues  to  the  weft  of 
Laon  ; which  he  called  Prcmonflrct  Pramonjlraium,  and 


garly  called  white  canons,  came  firft  into  England,  A.  D. 
1146  Their  firft  monaftery,  called  NrtvJxmfe,  was 
ere  died  in  Lincolnshire,  by  Peter  de  Saulia,  and  dedi- 
cated to  St  Martial.  In  the  reign  of  Edward  I.  this 
order  had  27  monad  eric*  in  England. 

PRKNANTHES,  in  botany : A genus  of  the 
polygamia  sequalis  order,  belonging  to  the  fyngenefia 
clafs  of  plants  ; and  in  the  natural  method  ranking  un- 
der the  49th  order,  6W  fit*.  The  receptacle  is  na- 
ked ; the  calyx  calculated  ; the  pappus  is  iimple,  and 
almoft  fefiile  ; the  florets  are  placed  in  a fingle  ferics. 

PRENOMEN,  Pa anomev, among  the  ancient  Ro- 
mans, a uainc  prefixed  to  their  family  name,  and  an- 
f wiring  to  our  Chrillian  name;  fuch  are  Caius,  +.uciu% 
Marcus,  See. 

PRENOTION,  Prxnotio,  or  Pr*cognsth,  is  a 
notice  or  piece  of  knowledge  preceding  fome  other  in 
rcfpcfl  of  time.  Such  is  the  knowledge  of  the  antece- 
dent, which  mull  precede  that  of  the  conclufion.  It  is 
ufed  by  Lord  Bacon  for  breaking  of  an  cndlcl's  fearch, 
which  lie  obferves  to  be  one  of  the  principal  parts  of 
the  art  of  memory.  For  when  one  endeavours  to  call 
any  tiling  to  mind,  without  Jomc  previous  notion  or 
perception  of  what  is  fougbt  for,  the  mind  exerts  itfelf 
ami  llrivcs  in  an  endlcfs  manner : but  if  it  hath  any 
(hort  notion  before-hand,  the  infinity  of  the  fearch  it 
presently  cut  off,  and  the  mind  huots  nearer  home,  3* 
in  an  inckffure.  Thus  verfe  is  cafier  remembered  than 
prole  ; became  if  we  Hick  at  any  word  in  a verfe,  wc 


have 
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ftfprt*  have  a previous  notion  that  it  it  fuch  a word  as  muft 
,r0rt*  ftand  in  a vofe.  Hence  alfo,  order  is  a manifeft  help 
to  memory ; for  here  is  a previous  notion,  that  the 
thine  fought  for  muil  be  agreeable  to  order.  Bacon’s 
Works  Abr.  voL  i.  p.  1 36.  and  vol.  ii.  p.  473. 

PREPARATION,  in  a general  (cafe,  the  a A of 
difpofing  things  in  fnch  a manner  as  to  render  any  fore- 
seen event  more  advantageous  or  Id's  hurtful  according 
to  its  nature. 

Preparation  of  DijTonances , in  mufic,  is  their  dif- 
pofitkm  in  harmony  in  fuch  a manner,  that,  by  fome- 
thing  congenial  in  what  precedes,  they  may  be  ren- 
dered lefs  Irarih  to  the  ear  than  they  would  he  without 
that  precaution : according  to  this  definition,  every 
difconl  ought  to  he  prepared.  But  when,  in  order  to 
prepare  a diffonauce,  it  is  exacted  that  the  found  which 
forms  it  (hould  before  have  formed  a cotifonance,  then 
there  is  fundamentally  but  one  finglc  diflonancc  which 
k prepared,  vis.  the  feventh.  Nor  is  even  this  prepa- 
ration neceffary  in  the  chord  which  contains  the  fen- 
fiblc  note,  becaufe  then  the  difiononce  being  chara&e- 
ri  focal,  both  in  its  chord  and  in  its  mode,  the  ear  has 
fofilcknt  rcafon  to  exped  it : it  aecordinglpdocs  ex- 
pud  it,  and  recognife  it ; nor  is  either  deceived  with  re- 
foed  to  its  chord  nor  its  natural  pregrefs.  But  when 
the  feventh  is  heard  upon  a fundamental  found  wliich 
is  not  effential  to  the  mode,  it  ought  then  to  be  prepa- 
red, in  order  to  prevent  all  ambiguity  ; to  prevent  the 
ear,  whilft  liflcning  to  this  note,  from  loitng  its  train  j 
and  as  this  chord  of  the  feveuth  may  be  inverted  and 
combined  in  ftveral  different  manners,  from  this  arife 
likewife  a number  of  different  ways  by  which  it  may 
icem  to  be  prepared,  which,  in  the  main,  always  iffue 
howtxer  in  the  fame  thing. 

In  making  ufe  of  diflonance-x,  three  things  are  to  be 
cot  ltdered  ; \ ir.  the  chord  which  precedes  the  diffo- 
naocc,  that  in  which  it  is  found,  and  that  which  is  im- 
mediately fubfequeut  to  it.  Preparation  only  refpcCts 
the  two  firft  ; for  the  third,  fee  Resolution. 

When  we  would  regularly  prepare  a difeord  in  or- 
der to  arrive  at  its  chord,  we  muil  choofc  fuch  a ca- 
reer of  the  fundamental  bafs,  that  the  found  which 
forms  the  diffonauce  may  be  a p rot rad  ion  into  the 
perfect  time  of  the  fame  note  which  formed  a eonfo- 
nance  formerly  (truck  in  the  imperfect  in  the  preceding 
chord  ; this  is  what  we  call  Jtoco^al'ton.  See  Sin  co- 
nation. 

From  this  preparation  two  advantages  rcfult ; via. 
I.  That  there  is  ueceflarily  an  harmonica!  connection 
between  the  two  chords,  finer  that  connection  is  form- 
ed by  the  diffonauce  itfelf ; and,  2.  That  this  diffo- 
aancr,  as  it  is  nothing  elfe  but  the  continuation  of  the 
£tme  found  which  bad  formed  a cotifonance,  becomes 
much  let*  harih  to  tlie  ear  than  it  would  have  been 
with  any  found  recently  ftruck.  Now  this  is  all  that 
we  expert  to  gain  by  preparation.  See  Cadence, 
Discord,  and  Harmony. 

By  what  has  been  jull  laid,  it  will  appear  that  there 
is  no  other  part  peculiarly  deftined  for  preparing  the 
diffonancci  except  that  in  which  it  ir  beard  y fo  that  if 
the  trehlc  fhall  exhibit  a diflu  nance,  that  muff  be  fin* 
ccpated  ; but  if  the  diffonauce  is  in  the  bafs,  the  bafs 
muft  be  fincopatcd.  Thoagii  there  is  nothing  here 
but  what  is  quite  fimple,  yet  have  mailers  of  mulic  mi- 
fcrably  embroiled  the  whole  matter. 


Some  diffetnnees  may  be  found  which  are  never  pre-  Prepsrs- 
pared  : fuch  is  the  fixth  fuperadded  : fome  which  are  tion  _ 
very  unfrequently  prepared ; fuch  is  the  diminilhed  fc-  ” ' * 

venth. 

Preparations  in  pharmacy,  the  medicines  when 
mixed  together  in  fuch  a manner  as  to  be  fit  for  the 
ufe  of  the  patient.  Sec  Pharmacy,  Part  II. 

Preparations,  in  anatomy,  the  parts  of  animal 
bodies  prepared  and  preferved  for  anatomical  ufes. 

The  manner  of  preferring  anatomical  preparations 
is  either  by  drying  them  thoroughly  in  the  air,  or 
putting  them  into  a proper  liquor. 

In  drying  parts  which  arc  thick,  when  the  weather 
Is  warm,  care  muft  be  taken  to  prevent  putnfadion, 
fly-blows,  infc&s,  flee.  This  is  cafily  done  by  the  ufe |. 
of  a folution  of  corro^ve  fublimatc  in  fpirit  of  wrine, 
in  the  proportion  of  two  drams  of  fublimatc  to  a 
pound  of  fpirit  : the  part  fhould  !>e  moiilcned  with 
this  liquor  as  it  dries,  and  by  this  method  the  body  of 
a child  may  be  kept  fafe  even  in  fummer.  Dried  pre- 
parations are  apt  to  crack  and  moulder  away  in  keep- 
ing ; to  prevent  this,  their  furtace  (hould  he  covered 
with  a thick  vamifh,  repeated  as  often  as  occafion  re- 
quires. I 

Though  feveral  parts  prepared  dry  nic  ufcful,  vet 
others  muft  be  fu  managed,  as  to  be  always  flexible*- 
and  nearer  a natural  date.  The  difficulty  has  been  to 
find  a proper  liquor  for  this  purpofe.  Dr  Monro  fay** 
the  bell  he  knows  is  a well  rectified  colon  riels  fpirit  of 
wine,  to  which  is  added  a fmall  quantity  of  the  fpirit 
of  vitriol  or  nitre.  When  thefe  are  properly  mixed, 
they  neither  change  their  colour  nor  the  confidence  of 
the  parts,  except  where  there  are  fcTous  or  mucous 
liquors  contained  in  them.  The  brain,  even  of  a 
young  child,  in  this  mixture  grows  f»  firm  at  to  admit 
of  gentle  handling,  as  do  alio  the  vitreous  and  cry- 
ftallinc  hnmours  of  the  eye.  The  liquor  of  the  feba- 
c tous  glands  and  the  femtn  are  coagulated  by  this 
fpirit  nous  mixture  ; and  it  heightens  the  red  colour  of 
the  injection  of  the  blood- veffrls,  fo  tliat  after  the  part 
has  been  in  it  a little  time,  fcveral  veffels  appear  which 
were  befor  invifible.  If  you  will  compare  thefe  effeds 
with  what  Rnyfch  has  laid  of  Us  balfatu,  you  will  find 
the  liquor  above-mentioned  to  come  very  near  to  it. 

The  proportion  of  the  two  fpirit*  muft  be  changed 
according  to  the  part  prepared.  For  the  brain  and 
humours  of  the  eye,  you  muft  put  two  drams  of  fpirit 
of  nitre  to  one  pound  of  fpirit  oi  wine.  In  preferring 
other  parts  which  are  hinder,  30  or  40  drops  of  the 
acid  will  be  fuificicnt ; a larger  quantity  will  make 
bones  flexible,  and  even  diffolve  them.  The  part  thus 
preferved  (hould  be  always  kept  covered  with  the 
liquor : therefore  great  care  (hould  be  taken  to  ftoj* 
the  mouth  of  the  glafs  with  a waxed  cork  and  a blad- 
der tied  over  it,  to  prevent  the  evaporation  of  the 
fpirit  ; fome  of  which,  notwithftanding  all  this  care, 
will  fly  off ; therefore  freth  muft  *be  added  as  there  is 
occafion.  When  the  fpirits  change  to  a dark  tin&ure* 
which  will  fometimes  happen,  they  (hould  be  poured 
off,  and  ft  cfh  put  in  their  room;  but  with- fome  what 
lefs  acid  than  at  firft. 

The  glaffcs  which  contain  the  preparations  (hould 
be  of  the  fined  fort,  and  pretty  thick  j for  through 
fuch  the  part*  may  be  feen  very  diftindly,  and  of  3 
true  colour,  and  the  objed  will  be  fo  magnified  as  t* 

foovr 
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done  by  Httle  flicks  fuitably  placed,  or  by  fufpending  crown,  to  tliofo  general  rule*  that  arc  eftablifhed  for 
it  by  a thread  in  a proper  fituation.  The  operator  the  reft  of  the  community ; fuch  as,  that  no  coils  fhall 
ftiould  be  cautious  of  putting  his  finger*  in  this  liquor  be  recovered  againft  the  king  ; that  the  king  can  rw. 
oftener  than  in  ubfolutely  occdTary  ; becaufc  it  bring*  ver  be  a joint  tenant ; and  that  his  debt  Audi  be  prt- 
■ on  a nuir.hnefa  on  the  fkin,  which  makes  the  fingers  unfit  forred  before  a debt  to  any  of  his  fubjeft*. 

for  any  nice  operation.  The  bell  remedy  for  this  is  to  Thefe  fubftantive  or  direct  prerogatives  may  again 
f waih  them  in  water  mixed  with  a few  drop«  of  od  of  be  divided  into  three  kinds : being  fuch  as  regard, 
tartar  per  dcliquium.  firft,  the  king's  royal  charaBtr  or  dignity  ; fccoodly, 

Dr  Chrift.  Jac.  Trevr  prefers  the  reftified  fpirit  of  his  royal  authority  or  potvtr  ; and,  lailiy,  his  royal  in- 
grain for  preferving  anatomical  preparations  to  fpirit  of  come,  Thcfc  are  nccdTary,  to  fecure  reverence  to  his 
winr,  or  to  compofitions  of  alcohol,  amber,  camphor,  perfon,  obedience  to  his  commands,  and  an  affluent 
&c.  becaufe  thefe  foon  change  into  a brown  colour,  fupply  for  the  ordinary  expences  of  government ; with- 
w hervas  the  fpirit  from  malt  preferves  its  limpid  ap-  out  all  of  which  it  is  imputable  to  maintain  the  cxc- 
pittance.  When  any  part  is  to  be  prefeTvcd  wet,  tive  power  in  due  independence  and  vigour.  Yet,  ia 
waft)  it  with  water  till  it  is  no  more  tinfturcd.  The  every  branch  of  this  large  and  extenfive  dominion,  our 
water  is  next  to  be  wafticd  away  with  fpirits,  and  then  fire  canftittttkm  lias  interpofed  fuch  fcafonablc  checks 
tlic  preparation  is  to  be  put  among  fpirits  in  a glafs,  and  icftaftiona,  as  may  curb  it  from  trampling  on  tbofe 
the  mouth  of  which  is  to  be  cloiely  covered  with  a hbcrticxa^ich  it  was  meant  to  fecure  and  eftablifh. 
glafs  head,  over  which  a wet  bladder  and  leaf-tin  arc  The  enmrnoui  weight  of  prerogative,  if  left  to  itfelf, 
t*»  he  tied.  Com.  Lit.  Norimh.  1 7 3 1 , femeft.  r . fptchn.  9.  (as  in  arbitrary  governments  it  is),  fp reads  havock  and 
&<c  alfo  Anatomical  InflnuSor,  and  America m dcftniettou  among  all  the  inferior  movements:  but,  wlica 

^Tranfuttions^x ol.  ii.  p.  366.  balanced  and  bridled  (as  with  us)  by  its  proper  ooun- 

PREPENSED,  in  law,  denotes  fore-thought.  In  leipotfe,  timely  and  judiciouily  applied,  its  operation* 
which  fenfe  we  fay  prtpenfed  malice  % See.  If,  when  a are  then  equable  and  regular  ; it  invigorates  the  whole 
maiy's  (lain  upon  a hidden  quarrel,  there  were  malice  machine,  and  enables  every  part  to  anfwer  the  end  of 
prepenfed  formerly  between  them,  it  makes  it  mur-  its  conflntftion. 

der  ; and,  as  it  is  called  in  fome  ftatutes,  prepenfed  mur ■ I.  Of  the  royal  dignity.  Under  every  monarchical 
ihtr.  eftablilhmcnt,  it  is  ncccflary  to  diftinguilh  the  prince 

PREPOSITION,  in  grammar,  one  of  the  parts  of  from  his  fubjefts,  not  only  by  the  outward  pomp  and 
(pc cch,  being  an  indeclinable  particle  which  yet  femes  decorations  of  majefty,  but  alfo  by  aferibing  to  him 
U>  govern  the  nouns  that  follow  it ; fuch  as  per , pro , certain  qualities  as  inherent  in  his  royal  capacity,  di- 
propfer  { and  through,  for,. with,  Ac.  ftinft  from^  an^  fuprrior  to,  thofe  of  any  other  indivi- 

F.  Buffier  allows  it  to  be  only  a modificarive  of  a dual  in  the  nation.  For  though  a philofophical  mind 
part  of  fpcech,  ferviug  to  circumftantiate  a noun.  will  (fays  Sir  William  Blackllone)  confider  the  royal 

PREPUCE,  hi  anatomy,  the  foreikm,  being  a pro-  perfon  merely  as  one  roan  appointed  by  mutual  confeot 
longation  of  the  cutis  of  the  penis,  covering  the  glans.  to  prefide  over  many  others,  and  will  pay  him  that  rr- 
iSec  Anatomy,  n*  107.  vercnc?  and  duty-  which  the  principles  of  foeiety  de** 

PREROGATIVE,  an  exdufire  or  peculiar  privi-  mand  ; yet  the  mafs  of  mankind  will  be  apt  to  grow  io- 
lcgc»  folcot  and  refraftory,  If  taught  to  confider  their  prince 

Royal  PtBROGATtrRi  that  fpecial  pre-eminence  which  as  a man  of  no  greater  perfrittion  than  thcmfelvcs.  -The 
the  king  hath  over  and  above  all  other  perfous,  and  law  therefore  afcribes  to  the  king,  in  his  high  politi- 
out  of  the  oidinary  courfe  of  the  common  law,  in  cal  character,  not  only  large  powers  and  emolument*, 
right  of  his  regal  dignity.  It  fignifics  in  its  etyraolo-  which  form  his  prerogative  and  revenue,  but  likewife 
gy  (from  free  and  rogo)  fometlung  that  ia  required  or  certain  attribute*  of  a great  and  tranfeendent  nature  ; 
demanded  before,  or  in  preference  to,  all  others.  And  by  which  the  people  arc  kd  to  confider  him  in  the  light 
hence  it  follows,  that  it  mull  be  in  its  nature  fingnlar  of  a fupcrioi  being,  and  to  pay  him  that  awful  refpeft 
and  eccentrical ; that  it  can  only  be  applied  to  thole  which  may  enable  him  with  greater  eafe  to  carry  on  the 
rights  and  capacities  which  the  king  enjoys  alone  in  bufsoefs  of  government.  This  is  what  we  amierftsmd 
contradiftin&ion  to  others,  anJ  not  to  thofe  which  he  by  the  royal  dignity;  the  feveral  branches  of  which  we 
enjoys  in  common  with  any  of  his  fubjefts  : for  if  once  fiidlnow  proceed  to  enumerate. 

any  one  prerogative  of  the  crown  could  be  held  in  com-  I*  And,  firft,  the  law  afcribe*  to  rhe  king  the  af* 

mon  with  the  fubjeft*,  it  would  ccafe  to  be  prerogative  tribute  of  Jbvenignty , or  pre-emioency.  See  Soyk- 

any  longer.  And  therefore  Finch  lays  it  down  as  a reigkty. 

ipaxim,  that  the  prerogative  is  that  law  in  cafe  of  die  7%  u The  law  alfo  (according  to  Sir  William 

king,  which  is  law  in  no  cafe  of  the  fubjeft.  Blackftonc)  afcribes  to  the  king,  in  h»  political  css* 

Prerogatives  arc  either  cftrtfi  or  incidental.  The  d*.  pacity,  absolute  perfettiem , ‘ The  king  can  do  no 

rttl  are  fuch  pofitive  fubflantial  part*  of  the  royal  cha-  wrong.'  Which  ancient  and  fundamental  maxim  (tty* 
rafter  and  authority,  as  are  rooted  in,  and  fpring  he)  is  not  to  be  underlined  as  if  every  thing  tranf- 
froin,  the  king’s  political  perfon,  confidered  merely  aftrd  by  the  government  was  of  courfe  juft  and  law- 
by  itfelf,  without  reference  to  any  other  cairinfic  cuv  fulj  but  means  only  turn  things.  Firft,  that  whatever 
* *9 
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TiWft-  it  exceptionable  in  the  conduA  of  public  affairs,  is 
Jjr**  not  to  be  imputed  to  the  king,  nor  is  he  anfwerablc 
J_  T for  it  pcrfonally  to  his  people  : for  this  doftrine  would 
totally  deftroy  that  conditutional  indcjjender.ee  of  the 
crown,  which  is  ncCcffary  for  the  balance  of  power,  in 
our  fire  and  active,  and  therefore  compounded,  con- 
flitution.  And,  fecondly,  it  means  that  the  preroga- 
• tive  of  the  Crown  extends  not  to  do  any  injury ; it  is 
created  for  the  beneht  of  the  people*  and  thereftme 
cannot  be  exerted  to  their  prejudice. — 44  The  kiflg, 
moreover,  (lie  obferves),  is  not  only  incapable  of  do* 
tng  wrong,  but  even  of  thinking  wrong : he  can  never 
mean  to  00  an  improper  thing : in  him  i*  no  folly  or 
weaknefs.  And,  therefore,  if  the  crown  fhould  be 
induced  to  grant  any  franchifc  or  privilege  to  a fubjed 
contrary  to  reafon,  or  in  anywtie  prejudicial  to  the 
commonwealth  or  a private  perfon,  the  law  will  not 
fuppofe  the  king  to  have  meant  either  an  unwife  or  an 
injurious  aft  ion,  but  declares  that  the  king  was  de- 
ceived in  his  grant ; and  thereupon  fuch  grant  is  ren- 
dered void,  merely  upon  the  foundation  of  fraud  and 
deception,  either  by  or  upon  thofe  agents  whom  the 
crown  has  thought  proper  to  employ.  For  the  law 
will  not  call  an  imputation  on  that  magi il rate  whom 
it  entrufts  with  the  executive  power,  as  if  he  was  ca- 
pable of  intentionally  difregarding  his  trull : but  attri- 
butes to  mere  impolition  (to  which  the  mod  perfect 
of  fublunaiy  beings  mud  dill  continue  liable)  thofe 
little  inadvertencies,  which,  if  charged  on  the  will 
of  the  prince,  might  lcflcn  him  nn  the  eyes  of  his  fub- 
jefts.” 

But  this  dodfcrine  has  been  expofed  as  ridiculous 
and  abfuol,  by  Lord  Abingdon,  in  bis  Dedication  to 
the  colleft'tve  Body  of  the  People  of  England . 44  Let  us 

fee  (fays  he)  how  thefe  maxims  and  their  comments 
agree  with  the  conditution,  with  nature,  with  reafon, 
with  common  fenfe,  with  experience,  with  fafl,  with 
precedent,  and  with  Sir  William  Blackdone  himfelf ; 
and  whether,  by  the  application  of  thefe  rules  of  evi- 
dence thereto,  it  wfll  not  be  found,  that  (from  the 
want  of  attention  to  that  important  line  of  diilin&ion 
which  the  conditution  has  draw^  between  the  ting  of 
England  and  the  crown  of  England)  what  was  attri- 
buted to  the  monarchy  has  not  been  given  to  the  mo- 
narch,  what  meant  for  the  kingfbip  conveyed  to  the 
ling,  what  dtfigned  for  the  thing  transferred  to  the 
ferfon,  what  intended  for  theory  applied  to  pratiice  ; 
and  fo  in  confequence,  that  vvhild  the  premiffes  (of  the 
perfection  of  the  monarchy)  be  true,  the  condition 
(that  the  king  can  do  no  wrong)  he  not  falfe. 

“ And,  firfl,  in  reference  to  the  conditution  : to  which 
if  this  matter  be  applied  (meaning  what  it  expreffes,  ar.d 
if  it  do  not  it  is  unworthy  of  notice),  it  is  fubverfivc  of 
a principle  in  the  conditution,  upon  which  the  prefer- . 
ration  of  the  conditution  depends ; I mean  the  prin- 
ciple of  refinance  ; a principle  which,  whilit  no  man  will 
cow  venture  to  gaitifay,  Sir  William  Blackdane  him- 
felf admits,  4 is  juMifahle  to  the  perfon  of  the  prince, 
when  the  being  of  the  date  is  endangered,  and  the 
public  voice  proclaims  fuch  rcfiftancc  necdlary and 
thus,  by  fuch  admidion,  both  difproves  the  maxim, 
and'  overfets  his  own  comment  thereupon : for  to  fay 
that  4 the  king  can  do  no  wrong,*  and  that  4 he  is 
incapable  even  of  thinking  wrong,*  and  then  to  admit 
that  4 rcfidancc  to  his  perfon  is  juilifiablc,’  are  fuch 
V*>t.  XV.  Part  II, 


jarring  contradictions  in  thcmfdves,  that,  until  reconci-  P'-ewiga- 
Icd,  the  ncceflity  of  argument  is  fufpended.  bve. 

44  With  refped  then,  in  the  next  place,  to,  the  agree-  ” 1 

ment  of  this  maxim,  and  its  comment,  with  nature,  with 
reafon,  and  with  common  fenfe,  I fhould  have  thought 
myfelf  fufficiently  juftified  in  appealing  to  every  man’s 
own  reflexion  for  decifion,  it  I had  not  been  mule 
to  underdand  that  nature,  reafon,  and  common  fenfe, 
had  had  nothing  to  do  with  either.  Sir  William  Black- 
done  (ays,  4 That  though  a philofophical  mind  will  con- 
fider  the  royal  perfon  merely  a.s  one  man  appointed 
by  mutual  confent  to  prrfiae  over  others,  and  will  # 
pay  him  that  reverence  and  duty  which  the  principles 
of  fociety  demand,. yet  the  mafs  of  mankind  will  be 
apt  to  grow  infolcnt  and  refractory  if  taught  to  confi- 
der  their  prince  as  a man  of  no  greater  perfection  than 
themfelves  ; y J therefore  the  law  aferibes  to  the 
king,  in  his  high  political  ehara&er,  certain  attributes 
of  a great  and  tranfeendent  nature,  by  which  the 
people  are  led  to  conGdcr  him  in  the  light  of  a fu- 
perior  being,  and  to  pay  him  that  awful  refpeft  which 
may  enable  him  with  greater  cafe  to  carry  on  the  bu- 
linefs  of  government.*  So  that,  in  order  to  govern 
with  greater  eafe  (which  by  the  bye  is  mere  aflertion 
without  any  proof),  it  is  noccffary  to  deceive  the  mafs 
of  mankind,  by  making  them  believe,  not  only  what 
a philofophical  mind  cannot  believe,  but  what  it  ts  im- 
poffible  for  any  mind  to  believe ; and  therefore,  in  the 
invert  igatipn  of  this  fubjedt,  according  to  Sir  William, 
neither  nature,  reafon,  nor  common  fenfe,  can  have  any 
concern. 

44  It  remains  to  examine  In  how  much  this  maxim  and 
its  comment  agree  with  experience,  with  fail,  with  pre- 
cedent,  and  with  Sir  William  Blackdonc  himfelf.  And  • 
here  it  is  matter  of  mod  curious  fpcculatitm,  to  obferve 
a maxim  laid  down,  and  which  is  intended  for  a rule  . 
of  government,  not  only  without  a fingle  cafe  in  fup- 
port  of  it,  but  with  a driug  of  cafes,  that  may  be  car- 
ried back  to  Egbert  the  fird  monarch  of  England,  in 
diretl  oppofition  to  the  drdtrine.  Who  is  th-  man, 
that,  reading  the  pad  hi  dory  of  this  country,  will  (how 
us  any  king  that  has  done  no  wrong  ? Who  is  the  read- 
er that  will  not  ftnd,  that  all  the  wrongs  and  injuries 
which  the  free  conditution  of  this  country  has  hitherto 
differed,  have  been  folcly  derived  from  the  arbitrary 
meafurcs  of  our  kings  ? And  yet  the  mafs  of  mankind 
are  to  look  upon  the  king  as  a fuperior  being ; and 
the  maxim,  that  4 the  king  can  do  no  wrong,*  is  to 
remain  as  an  article  of  belief.  But,  without  pufhing 
this  inquiry  any  farther,  let  us  fee  what  encourage- 
ment Sir  William  Bhrkdone  himfelf  has  given  us  For 
our  credulity.  After  Hating  the  maxim,  and  prefent- 
ing  us  with  a mod  lively  picture,  4 of  our  foverrign 
lord  thus  all  perfrft  and  immortal,*  what  docs  he  make 
this  all-perfcAion  and  immortality  in  the  end  to  come 
to  ? His  words  are  thefe  : * For  when  king  Charles** 
deluded  brother  attempted  to  enfhtve  the  nation,*  (09 
wrong  this,  to  he  fure ),  * he  found  it  was  beyond  his 
power : the  people  both  could,  and  did,  refill  him  ; and 
in  confequence  of  fuch  refidance,  obliged  him  to  quit 
his  enterprife  and  his  throne  together  *.**  m _ 

The  him  of  ail  is  this : That  the  brown  of  England vot  "/ 

and  the  king  of  England  are  diftinguilhablc,  and  T.otp, 
■fynonymoiiB  terms  : that  allegiance  is  due  to  the  crown, 
and  through  the  crown  to  the  king  r that  the  attributes 
3 <4  »f 
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P*  em**-  0f  the  crown  arc  fovereigntr,  perfeftion,  and  perpetuity ; 
. t,fC  but  that  it  docs  not  therefore  follow  that  the  king  can 

” ' do  no  wrong.  It  is  indeed  to  he  admitted,  that  in 

high  refpeft  for  the  crown,  high  refpeft  is  alfo  due  to 
the  wearer  of  that  crown  ; that  is,  to  the  king  : but 
the  crown  is  to  he  preferred  to  the  king,  for  the  firit 
veneration  is  due  to  the  conftitution.  It  is  likewife  to 
be  fuppofd  that  the  king  will  do  no  wrong  : and  as,  to 
prevent  this,  a privy  council  is  appointed  by  the  con- 
Aitutkm  to  afllft  the  king  in  the  execution  of  the  go- 
vernment ; fo  if  any  wrong  be  done,  ‘ thefe  men,* 
ns  Montefquicu  exprdfes  it,  4 may  be  examined  and 
puntdied  (a).* 

**  Hut  if  any  future  king  (hall  think  to  fcrccn  thefe 
evil  counfellors  from  the  juft  vengeance  of  the  poople, 
by  becoming  bis  ctv n nttnijler  ; and,  in  fo  doing,  (hall 
take  for  hib  function  (be  attribute  cf  perfeQ\m,  (hall  trull 
to  the  deception  of  his  being  a fvperior  being,  and  cloak 
liimfclf  under  the  maxim  that  the  ling  can  da  no  ft 'ft mg; 
I fay,  in  flick  a.  cafe,  let  the  appeal  already  made  to 
the  conftitution,  to  nature,  to  reafon,  to  common  fenfe, 
to  experience,  to  faft,  to  precedent,  and  to  Sir  Wil- 
liam Black  A one  himfeif,  fuffice ; and  preclude  the  nc- 
ceflity  of  any  further  remarks  from  me  (b).” 

To  proceed  now  to  other  particulars  : The  law  de- 
termines, that  in  the  king  can  be  no  negligence,  or 
laches;  and  therefore  no  delay  will  bar  his  right. 
Nullum  tempos  occur rit  regi , is  the  (landing  maxim  upon 
all  occaftons  : for  the  law  intends  that  the  king  is  al- 
ways bulled  for  the  public  good,  and  therefore  has  not 
Icmire  to  aflert  his  right  within  the  times  limited  to 
JBljtlfi.  fubjefts.  In  the  king  alfo  can  be  no  ftain  or  corrup- 
l •mwnnt.  tJon  Qf  ; for  Jf  the  heir  to  the  crown  were  at- 
tainted of  treafon  or  felony,  and  afterwards  the  crown 
fhould  defeend  to  him,  this  would  purge  the  attainder 
ip/)  fafto.  And  therefore,  when  Henry  VII.  who  as 
earl  of  Richmond  flood  attainted,  came  to  the  crown, 
it  was  not  thought  neceflary  to  pafs  an  aft  of  parliament 
to  reverfc  this  attainder ; bccaufc,  as  Lord  Bacon  in 
liis  hiftory  of  that  prince  informs  us,  it  was  agreed  that 
the  aflumption  of  the  crown  had  at  once  purged  all  at- 
tainders. Neither  can  the  king,  in  judgment  of  law, 
as  king,  ever  be  a minor  or  under  age ; and  therefore 
his  royal  grants  and  afTents  to  afts  of  parliament  are 
good,  though  he  has  not  in  his  natural  capacity  at- 
tained the  legal  age  of  2 1 . By  a ftatute,  indeed,  2 8 


Hen.  VIII.  e.  17.  power  waa  given  to  future  king*  to  Pr#***. 
refeind  and  revoke  ah  afts  of  parliament  that  fhould  be  *k«* 
made  while  they  were  under  the  age  af  24.:  but  this  ‘ ’ J 
%/as  repealed  by  the  ftatote  1 Edward  VI.  c.  1 1.  £0  far 
as  related  to  that  prince,  and  both  ftatutes  are  declare  1 
to  be  determined  by  24.  Geo.  II.  c.  24.  It  hath  alfo 
been  ufually  thought  prudent,  when  the  heir-apparent 
lias  been  very  young,  to  appoint  a proteftor,  gui^diac,  , 
or  regent,  for  a limited  time : but  the  very  neccfitty  of 
fuclf  extraordinary  provilion  is  futficicnt  to  demouftrate 
the  truth  of  that  maxim  of  common  law,  that  in  the 
king  is  no  minority  ; and  therefore  he  hath  no  legal 
guardian.  See  Reoent. 

3.  A third  attribute  of  the  king’s  majefty  is  his  per. 
petuity.  The  law  aferibes  to  him,  in  his  political  capa- 
city, an  abfolute  immortality.  The  king  nrver  dies. 

Henry,  Edward,  or  George,  may  die  ; but  the  king  fur- 
virej  them  all.  For,  immediately  upon  the  dcceafe  of 
the  reigning  prince  in  his  natural  capacity,  his  kingfhip 
or  imperial  dignity,  by  aft  of  Law,  without  any  interrtg. 
rum  or  interval,  is  veiled  at  once  in  his  heir  ; who  is,  to 
king  to  all  intents  and  purpofe*.  And  fo  ten* 
der  is  the  law  of  fuppofing  even  a poflibility  of  his  death, 
that  his  natural  dillolution  is  generally  called  his  dem'tfe  ; 
dtmi  fio  regie  vel  corona  .*  an  ex  predion  which  fignifies 
merely  a transfer  of  property  ; for,  as  is  obferved  ia  Plow* 
den,  when  we  fay  the  deraife  of  the  crown,  we  mean 
only,  that,  in  confcquence  of  the  difunion  of  the  king's 
body-natural  from  his  body-politic,  the  kingdom  is  tranf- 
1 erred  or  demifed  to  hisrihceefTor,  and  fo  the  royal  dig- 
nity remains  perpetual.  Thus,  too,  when  Edward  the 
fourth,  in  the  tenth  year  of  his  reign,  was  driven  from 
his  throne  for  a few  months  by  the  houfc  of  Lancaftfcr, 
this  temporary  transfer  of  his  dignity  was  denominated 
his  demiji  ; and  all  procefs  was  held  to  be  difeontinued* 
as  upon  a natural  death  of  the  king. 

II.  We  are  next  to  confider  thofe  branches  of  the 
royal  prerogative  which  invell  this  our  fovereign  lord- 
with  a number  of  authorities  and  powers  ; in  the  exertion 
whereof  confills  the  executive  part  of  government.  This 
is  wifely  placed  in  a Angle  hand  by  the  Britifh  conftitti- 
tion,  for  the  fake  of  uijinimity,  ftnength,  and  difpatch. 

Were  it  placed  in  many  funds,  it  would  be  fubjeft  to 
many  wills : many  will*,  if  difunited  and  drawing  differ- 
ent ways,  create  weaknefs  in  a government ; and  to  unite 
thofe  feveral  wills,  and  reduce  them  to  one,  is  a work  of 

more 


(a)  Except  the  parliament,  which  is  the  great  council  of  the  nation,  the  judges,  and  the  peers,  who,  being 
the  hereditary  counfellon*  of  the  crown,  have  not  only  a right,  but  arc  bound  m foro  confiientio  to  advife  the 
king  for  the  public  good,  the  conftitution  knows  of  no  other  counfel  than  the  privy  council.  Any  other  coun- 
fel,  like  Clifford,  Arlington,  Buckingham,  Alhlcy,  Lauderdale,  and,  as  the  initial  letters  of  theic  names  cx- 
prefs,  is  a CABAL,  and  as  fuch  fhould  be  fupprelted.  Nat.  Bacon,  fpcaking  of  the  lofs  of  power  in  the  grand 
council  of  lords,  fays,  M The  fenfe  of  flate  once  contracted  into  a privv-council,  is  foon  rccontrafted  into  a 
cabinet-council,  and  laft  of  all  into  a favourite  or  two;  which  many  times  brings  damage  to  the  public,  and 
both  ibem/elves  and  kings  into  extreme  precipices ; partly  for  want  of  maturity,  but  principally  through  the  pro- 
vidence of  God  over-ruling  irregular  courfcs  to  the  hurt  of  fuch  as  walk  in  them.”  Pol.  Di/c.  part  2.  p.  aoi. 

(b)  For  experience,  faft,  and  precedent,  fee  tire  reigns  of  king  John,  Henry  III.  Edward.  II.  Richard  II. 
Charles  I.  ar.d  James  II.  See  alfo  Mirror  of  JuJlices  ; where  it  is  faid,  “ that  this  grand  affembly  (meaning 
the  now  parliament,  or  then  Wittena-gemotte)  is  to  confer  the  government  of  God's  people,  how  thev  mav 
be  kept  from  fin,  live  in  quiet,  and  have  right  done  them,  according  to  the  cultoms  and  laws;  and  more 
rfpccialiy  of  wrong  done  by  the  king,  queen,  or  their  children  :**  to  which  Nat.  Bacon  adds  this  note  : 44  At  this 
time  the  king  might  do  wrong,  Sic.  aud  fo  fay  Braftca  and  Flcta  of  the  kings  in  their  time.”  Di/c.  part  I.  p.  37^ 
JLmd.  !7}y. 
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Tnrwy  more  time  and  delay  than  the  exigencies  of  ftate  will  xf- 
***•  ford.  The  king  of  England  is  therefore  not  only  the 
11  chief*  but  properly  the  foie*  magiftrate  of  the  nation  ; 
all  others  afting  by  ccmmiflion  from,  and  in  due  fubor- 
dination  to*  him  : in  like  manner  a«,  upon  the  great  re- 
volution in  the  Roman  Hate*  all  the  power*  of  the  an- 
cient mxgiftracy  of  the  commonwealth  were  concentered 
in  the  new  emperor  ; fo  that,  as  Gravina  expreffc.*  it,  in 
• tjui  uniut  ptrfona  vtteris  rti  public*  or/  a tqvr  mujtjias  per 
cvrru'uin:  magi/lratuvm  pot  rtf  at  u exfrimebatur. 

In  the  exertion  of  lawful  prerogative  the  king  is  held 
to  be  abfolute;  that  is,  fo  far  abfolute,  that  there  is  no 
legal  authority  that  can  either  delay  or  refill  him.  He 
may  rtjeft  what  bills,  may  make  what  treaties,  may  coin 
what  money,  may  create  what  peers,  may  pardon  what 
offences,  he  pleafcs  : unlefs  where  the  conilitution  hath 
exprefdy,  or  by  evident  confcqucnce,  laid  down  fome 
exception  or  boundary  ; declaring,  that  thus  far  the  pre- 
rogative fhall  go  and  no  farther.  For  otherwife  the 
power  of  the  crow*  would  indeed  be  but  a name  and  a 
lhadow,  infuflicient  fortheerdsof  government,  if,  where 
its  jurifidiftion  is  clearly  eihabJifhed  and  allowed,  any 
man  or  body  of  men  were  permitted  to  difobey  it,  in 
the  ordinary  courfe  of  law : we  do  not  now  fpcak  of 
thefe  extraordinary  recourfcs  to  the  firft  principles,  which 
are  ntetflary  when  the  emtrafts  of  fociety  arc  in  danger 
of  diflolution,  and  the  law  proves  too  weak  a defence 
againft  the  violence  of  fraud  or  oppreffion.  And  yet 
the  want  of  attending  to  this  obvious  diftinftion  has  nc- 
cafioned  thefe  doflrines,  of  abfolute  power  in  the  prince 
and  of  national  reftilancc  by  the  people,  to  be  much 
mifnndcrftood  and  perverted,  by  the  advocates  for  flavc- 
ty  on  the  one  hand,  and  the  demagogues  of  faftiun  on  the 
other.  The  former,  obferving  the  abfolute  fevercignty 
and  tranfeerdent  dominion  of  the  crown  laid  down  (as 
it  certainly  is)  mo£l  ftroilgly  and  emphatically  in  our 
law-books  as  well  as  our  homilies,  have  denied  that  any 
rafe  can  be  excepted  from  fo  general  and  pofitivc  a rule  ; 
forgetting  how  impofljble  it  in,  in  any  praftical  fyflem 
of  laws,  to  point  out  beforehand  thofe  eccentrical  re- 
medies. which  the  fudden  emergence  of  national  dillreft 
may  dictate,  and  which  that  alone  can  juftify  Ou  the 
other  hand,  over-zealous  republicans,  feeling  the  abfurd- 
ity  of  unlimited  paflive  obedience,  have  fancifully  (or 
fomeiimes  faftioufly)  gone  over  to  the  other  extreme  : 
and,  Lccaufc  refill ance  is  jutlifiable  to  the  perfon  of  the 
prince  when  the  being  of  the  ftate  is  endangered,  and 
the  public  voice  proclaims  fuch  refinance  ncceffary,  they 
have  therefore  allowed  to  every  individual  the  right  of 
dete; mining  this  expedience,  act!  of  employing  private 
force  to  refill  even  private  opprefiiou.  A doftrine  pro- 
ductive of  anarchy,  and  (in  confcqucnce)  equally  fatal 
to  civil  liberty  as  tyranny  itfelf.  For  civil  liberty,  right- 
ly undei  flood,  confifts  in  protecting  the  rights  of  indi- 
viduals by  the  united  force  of  lucicty  : focicty  cannot 
be  maintained,  and  of  courfe  can  exert  no  prote&ion, 
without  obedience  to  feme  fpvctcign  power  ; and  obedi- 
ence is  an  empty  name  , if  every  individual  haa  a right 
to  decide  how  far  he  himfclf  (hall  obey.  • 

In  thc  exertion,  therefore,  of  thofe  prerogatives  which 
the  law  has  given  him,  the  king  is  irrcfi&ble  and  ab- 
folute, according  to  the  forms  of  the  conftitution.  And 
yet,  if  the  ctibftquince  of  that  exertion  be  manifrftly  to 
the  grievance  or  difhonour  of  the  kingdom,  the  parlia- 
ment will  call  his  advifers  to  a juft  and  ft \ ere  account. 
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For  prerogative  confiiling  (as  Mr  Locke  has  well  defined  Preter- 
it) in  the  diferetionaty  power  of  afting  for  the  public . t,vc  , 
good  where  the  pofitivc  laws 'arc  filent,  if  that  difere-  * 
t:onary  power  be  abided  to  the  public  detriment,  fuch 
prerogative  is  exerted  in  an  unconftitulional  manner. 

Thus  the  king  may  make  a treaty  with  a foreign  Hate, 
which  fhall  irrevocably  bind  the  nation  ; and  yet,  when 
fuch  treaties  have  been  judged  pernicious,  impeachment* 
have  purl ucd  thofe  miniftera  by  whofe  agency  or  advice 
they  were  concluded. 

The  prerogatives  of  the  crown  (in  the  fenfe.  under 
which  wc  are  now  confidcring  them)  refpeft  either  this 
nation’s  intcrcourfe  with  foreign  nations,  or  its  own  do- 
mcftic  government  and  civil  polity. 

With  regard  to  foreign  concerns,  the  king  is  the  dele- 
gate or  reprefentative  of  his  people.  It  is  impofliblc 
that  the  individuals  of  a (late,  in  their  collective  capaci- 
ty, can  tranfaft  the  affair*  of  that  ftatc  with  another 
community  equally  numerous  as  themfelves.  Unanimi- 
ty muft  be  wanting  to  their  mcafurcs,  and  ftrength  to 
the  execution  of  tbeir  counfels.  In  the  king  therefore, 
as  in  a centre,  all  the  rays  of  his  people  are  united,  and 
form  by  that  union  a coidiftency,  fplcndor,  and  power* 
that  make  him  feared  and  refpefted  by  foreign  poten- 
tates ; who  would  fcruple  to  enter  into  any  engagement* 
that  muft  afterwards  be  revifed  and  ratified  by  a popular 
affemhly.  What  is  done  by  the  royal  authority,  with 
regard  to  foreign  powers,  is  the  aft  of  the  whole  nation : 
what  is  done  without  the  king’s  concurrence,  is  the  aft 
only  of  private  men.  And  lo  far  is  this  point  carried 
by  our  law,  that  it  hath  been  hi  Id,  that  fhouid  all  the 
fubjefts  of  England  make  war  with  a king  in  league 
with  the  king  of  England,  without  the  royal  affent,  fuels 
war  it  no  breach  of  the  league.  And,  by  the  ftatute 
2 Hen.  V.  c.  6.  any  fubjeft  committing  afts  of  hofti- 
lity  upon  any  nation  in  league  with  the  king*  was  de- 
clared to  be  guilty  of  high  treafon  : and,  though  that 
aft  was  repealed  by  the  ftatutc  20  Hen.  VI.  c.  11. 
fo  far  as  relates  to  the  making  this  offence  high  trei- 
fon,  yet  dill  it  remains  a very  great  offence  againft  the 
law  of  natiooa,  and  punifhable  by  our  taws,  either  ca- 
pitally or  otherwise,  according  to  the  circumftances  of 
the  cafe. 

1.  The  king  therefore,  confidered  as  the  reprefen- 
tative  of  hi*  people,  has  the  folc  power  of  fending  am- 
ba  Ha  dors  to  foreign  Halts,  and  receiving  ambalfadoi* 
at  home. 

2.  It  is  alfo  the  king's  prerogative  to  make  treaties, 
leagues,  ar.d  alliances,  with  foreign  Hates  and  princes. 

For  it  is,  by  the  law  of  nations,  effential  to  the  gocducU 
of  a league,  that  it  be  made  by  the  fovereign  power ; 
and  thin  it  is  binding  upon  the  whole  community:  and 
in  Britain  the  fovereign  power,  quoad  hoc,  is  veiled  in 
the  perfon  of  the  king.  Whatever  contracts  therefore 
he  engages  in,  no  other  powcT  in  the  kingdom  can  le- 
gally delay,  rcfiA,  or  annul.  And  yet,  lift  this  pleni- 
tude of  authority  fhouid  be  abufed  to  the  detriment  of 
the  public,  the  conftitution  (as  was  hinted  before)  hath 
here  inttrpofed  a check,  by  the  means  of  parliamentary 
impeachment,  for  the  puniiliment  of  fuch  minifters  as 
from  criminal  motives  xlvifc  or  conclude  any  treaty, 
which  fhall  afterward*  be  judged  to  derogate  from  the 
honour  and  intereft  of  the  nation. 

3.  Upon  the  fame  principle  the  king  has  alfo  the 
folc  prerogative  of  making  war  and  peace.  For  it  is 
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held  by  all  the  writer?  on  the  law  of  nature  and  nations, 
that  the  right  of  making  war,  which  by  nature  fubfiil- 
ed  in  every  individual,  is  given  up  by  ail  private  perfons 
that  enter  into  focicty,  and  is  veiled  in  the  fovercign 
power : and  this  right  is  given  up,  not  only  by  indi- 
•vijuals,  but  even  by  the  entire  body  of  people  that  are 
under  the  dominion  of  a fovervign.  It  would  indeed  he 
extremely  improper,  that  ary  number  of  fubjrdts  Ihould 
have  the  power  of  binding  the  fupreme  magiftratc,  and 
putting  him  againft  his  will  in  a A ate  of  war.  Whatever 
lioflilif.es,  therefore,  may  be  committed  by  private  ci- 
tizens, the  Hate  ought  not  to  be  affected  thereby  \ un- 
lefs  that  ihould  juftify  their  proceedings,  and  thereby 
become  partner  in  the  guilt.  And  the  rcafon  which 
i„  given  by  Grotius,  why,  according  to  the  taw  of  na- 
tions, a denunciation  of  war  ought  always  to  precede 
the  attual  commencement  of  hoftilities,  is  not  fo  much 
that  the  enemy  may  be  pnt  upon  his  guard  (which  is 
matter  rather  of  magnanimity  than  right),  but  that  it 
may  be  certainly  clear  that  the  war  is  not  undertaken 
by  private  perfons,  but  by  the  will  of  the  whole  com- 
munity { whofe  right  of  willing  is  in  this  cafe  transfer- 
red to  the  fupreme  magiftratc  by  the  fundamental  laws 
of  focicty.  So  that,  in  order  to  make  a war  completely  ef- 
fectual, it  is  neccfTary  with  us  in  Britain  that  it  be  pub- 
licly declared  and  ’duly  proclaimed  by  the  king’s  autho- 
rity; and  then,  all  parts  of  both  the  contending  nations, 
from  the  highell  to  the  loweft,  are  bound  by  it.  And 
wherever  Ac  right  refides  of  beginning  a national  war, 
there  alfo  mult  refide  the  right  of  ending  it,  or  the 
power  of  making  peace.  And  the  fame  check  of  par- 
liamentary impeachment,  for  improper  or  inglorious 
conduct,  in  beginning,  conducing,  or  concluding  a na- 
tional war,  is  in  general  fufficient  tu  reftrain  the  mmiflers 
of  the  crown  from  a wanton  or  injurious  exertion  of  this 
great  preiogative. 

4.  But,  as  the  delay  of  making  war  may  fometimes 
be  detrimental  to  individuals  who  have  fuffered  by  de- 
predations from  foreign  potentates,  our  laws  have  in 
fome  refpedli  armed  the  fubjeft  with  powers  to  impel 
the  prerogative ; by  directing  the  minifters  of  the  crow  n 
to  ilfoe  letters  of  marque  and  reprifal  upon  due  demand: 
the  prerogative  of  granting  which  is  nearly  related  to, 
and  plainly  derived  from,  that  other  of  m ikiug  war ; 
this  being  indeed  only  an  incomplete  ftatc  of  liouditics, 
and  generally  ending  in  a formal  denunciation  of  war. 
TUeie  letters  arc  grantablc,  by  the  law  of  nations,  when- 
ever the  fubjcdl  of  one  (late  are  opprefled  and  injured 
by  thofe  of  another,  and  juflice  is  denied  by  that  ftate 
to  which  the  opprclfor  belongs.  In  this  calc,  letters  of 
marque  and  reprifal  (words  in  thcmfelvcs  fynonymous, 
and  fignifying  a taking  in  return)  may  be  obtained,  in 
order  to  fcisc  the  bodies  or  goods  of  the  fuhje&s  of  the 
offending  flate,  until  fatisfadion  be  made,  wherever  they 
happen  to  be  found.  And  indeed  this  cullora  of  repn- 
ials  teems  dictated  by  nature  bcrfelf ; for  which  reafon 
w e find  in  the  moft  ancient  times  very  notable  inilanccs 
of  it.  But  here  the  neceffity  is  obvious  of  calling  in  the 
fovereign  power,  to  determine  when  reprisals  may  be 
made;  elfe  every  private  fufTerer  would  be  a judge  in  bis 
own  caufe.  In  purfuancc  of  which  principle,  it  is 
with  us  declared  by  the  flatute  4 Hen.  V.  c.  7.  that 
if  any  fubjefts  of  the  realm  are  opprefled  in  time  of 
truce  by  any  foreigners,  the  king  will  grant  marque 


in  due  form  to  all  that  fed  thcmfdve*  grieved.  See  P 

Marquk. 

5.  Upon  exactly  the  fame  rcafon  Hands  the  preroga- 
tive of  granting  fafc-condufts ; without  which,  by  the 
law  of  nations,  no  member  of  one  focicty  has  a right  to 
intrude  into  another.  And  therefore  Puffendorf  very 
juftly  rcfulves,  that  it  is  left  in  the  power  of  all  Rates 
to  tike  fuch  meafures  about  the  admiilion  of  ftrangers 
as  they  think  convenient ; thofe  being  ever  excepted 
who  are  driven  on  the  coafts  by  neceffity,  or  by  any 
caufe  tliai  deferves  pity  or  compaifion.  Great  tcndcr- 
nefs  is  Ihown  by  our  laws,  not  only  to  foreigners  in 
diftrefs  (fee  Wreck),  but  with  regard  alfo  to  the  ad- 
milfion  of  ftrangers  who  come  fpoutancoufty  : for  fo 
long  as  their  natioa  continues  at  peace  with  ours,  and 
they  themfclves  behave  peaceably,  they  are  under  the 
king's  protection  ; though  liable  to  be  lent  home  when- 
ever the  king  fees  occasion.  But  no  fubjeit  of  a na- 
tion at  war  with  us  can,  by  the  law  of  nations,  come 
into  the  realm,  nor  can  travel  himfclP upon  the  high  feas, 
or  fend  his  goods  and  merchandize  from  one  place  to 
another,  without  danger  of  being  fci/.cd  by  our  lubjefti, 
lutlrfs  he  has  letters  of  fafe -conduit ; which,  by  divers 
ancient  ilatutcs,  mull  be  gi anted  under  the  king’s  great 
fcal  and  inrotled  in  chancery,  or  elfe  they  arc  of  no  effeit; 
the  king  being  fuppofcd  the  belt  judge  of  fuch  emer- 
gencies, as  may  deferve  exception  from  the  general  law 
of  arms.  But  paflports  under  the  king’s  fign-mauual, 
or  licences  from  his  ambaffadors  abroad,  are  now*  more 
ufually  obtained,  and  are  allowed  to  be  of  equal  validity. 

Thefc  arc  the  principal  prerogative*  of  the  king  re- 
fpc&ing  this  nation’s  intcrcourfc  with  foreign  nations ; 
in  all  of  which  he  is  confidered  as  the  delegate  or  re- 
presentative of  his  people.  But  in  domcilic  affairs  he 
is  confidered  in  a great  variety  of  characters,  and  from 
thence  there  arifes  an  abundant  number  of  other  pre- 
rogatives. 

1.  He  is  a conflituent  part  of  the  fupreme  legiila- 
tive  power ; and,  as  fuch,  has  the  prerogative  of  re- 
jecting fuch  provisions  in  parliament  as  he  judges  im- 
proper to  be  oafled.  The  expediency  of  which  confli- 
tution  has  before  been  evinced  at  large  under  the  article 
Parliament.  We  Ihall  only  farther  remark,  that  the 
king  is  net  bound  by  any  adt  of  parliament,  unlcfs  he 
be  named  therein  by  fpccial  and  particular  words.  The 
moft  general  words  that  can  be  devifed  (any  perfon  or 
peifons,  bodies  politic,  or  corporate,  &c.)  affedt  not 
him  in  the  leaft,  if  they  may  tend  to  reftrain  or  dimmith 
any  of  his  rights  or  intrrefts.  For  it  would  be  of  moft 
mifehievous  cor.fcqucnce  to  the  public,  if  the  ftrength 
of  the  executive  power  were’  liable  to  be  curtailed, 
without  its  own  exprefs  confent,  by  couftruftions  and 
implications  of  the  fubject.  Vet,  where  an  adt  of  par- 
liament is  cxprcfsly  made  for  the  prefervalion  of  public 
right*  and  the  fuppreflion  of  public  wrongs,  and  does 
not  interfere  with  the  cftnblilhed  rights  of  the  crown, 
it  is  faid  tu  be  binding  as  well  upon  the  king  as  upon 
the  fubiedf  : and,  likewife,  the  king  may  take  the  be- 
nefit or  any  particular  aft,  though  be  be  not  cfpecially 
named. 

2.  The  king  is  confidered,  in  the  next  place,  as  the 
gcncraliflimo,  or  the  firft  in  military  command,  within 
the  kingdom.  The  great  end  of  focicty  % to  protect 
the  weaknefs  of  individuals  by  the  united  llrcngth  of 

the 
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the  community ; and  the  principal  ufe  of  government 
*»**  n to  dir«&  that  united  ftrength  in  the  beft  and  moil  cf- 

l~  T icftual  manner,  to  anfwer  the  end  propoferi.  Monar- 

chical government  is  allowed  to  be  the  fitteft  of  any  for 
thr*  purpofe  : it  follows  therefore,  from  the  very  end  of 
iti  inftitution,  that  in  a monarchy  the  military  power 
muft  be  trailed  in  the  hands  of  the  prince. 

In  this  capacity,  therefore,  of  general  of  the  king- 
dom, the  king  has  the  foh  power  of  railing  and  regula- 
ting fleets  and  armies.  The  manner  in  which  they  arc 
railed  and  regulated  is  explained  under  the  article  Mt- 
iirjkT  Stair.  We  are  now  only  to  confider  the  prero- 
gative of  enlifting  and  of  governing  them : which  in- 
deed was  difputed  and  claimed,  contrary  to  all  rrafon 
and  precedent,  by  the  long  parliament  of  king  Cha.  1.; 
but,  upon  the  reftoration  of  his  fon,  was  foicmnly  de- 
clared by  the  ftatutc  13  Charles  II.  c.  6.  to  be  in  the 
king  done  : for  tlut  the  foie  fuprrmc  government  and 
command  of  the  militia  within  all  his  majdly’s  realms 
and  dominions,  and  of  all  forces  by  h a and  land,  and 
of  all  forts  and  places  of  ftrength,  ^ver  wus  and  is  the 
undoubted  right  of  his  icaicfty*  and  hi#  roval  prcdcctf- 
fors,  king#  and  queens  of  England ; and  that  both  or 
either  houfc  of  parliament  cannot,  nor  ought  to,  pretend 
to  the  fame. 

This  ftatutc,  it  i»  obvious  to  obferve,  extends  not 
only  to  fleets  and  armies,  hut  alln  to  furts  and  other 
places  of  ftrength  within  the  realm ; the  foie  preroga- 
tive, as  well  of  erecting,  as  manning  and  governing  of 
which,  belongs  to  the  king  in  his  capacity  of  general 
of  the  kingdom  : and  all  lands  were  formerly  fubjdft  to 
a tax,  for  building  of  t allies  wherever  thr  king  thought 
proper.  This  was  one  of  the  three  tilings,  from  con- 
tributing to  the  performance  of  which  no  lands  were' 
exempted,  and  therefore  called  by  tlsc  Anglo-Saxons 
the  trinoda  neujfitcu  ; fc.  poniu  reparatio , arcit  tonjlrutiic, 
a expeJiiio  contra  hoflem.  And  this  tln-y  were  called 
upon  to  do  fo  often,  that,  as  Sir  Edward  Coke  from  M. 
Paris  allures  us,  there  were  in  the  tunc  of  Henry  II. 

1 1 15  caftlcs  fybfilting  in  England.  The  inconvenien- 
ties  of  which,  when  granted  out  to  private  fubjc&s,  the 
lordly  barons  of  thole  times,  were  fevercly  felt  by  the 
whole  kingdom  ; for,  as  William  of  Newburgh  remarks 
in  the  reign  of  king  Stephen,  erant  ia  A r. glut  quodammo- 
do  let  regie,  v tl  point  tyranni , quot  do  mini  caJ/eUorvm  ; 
but  it  was  felt  by  none  mure  feniibly  than  by  two  fuo 
ceeding  princes,  king  John  and  king  Henry  III.  And 
therefore,  the  greateil  part  of  them  being  demob Ihed 
in  the  baron's  wars,  the  kings  of  after  times  have  been 
very  cautious  of  fuffering  them  to  be  rebuilt  in  a forti- 
fied manner : and  Sir  Edward  Coke  lays  it  down,  that 
no  fuhjccl  can  build  a calUe,  or  houfe  of  ftrength  im~ 
battled,  or  other  fortrefs  defenfible,  without  the  licence 
of  the  king  { for  the  danger  which  might  eafue,  if  every 
man  at  bis  plcafurc  might  do  it* 

It  it  partly  upon  the  fame,  and  partly  upon  a fifeal 
foundation,  to  fecure  his  marine  revenue,  tliat  the  king 
ha#  the  prerogative  of  apjK>mtmg  ports  and  battens,  or 
fuch  places  only,  for  perions  and  merchandise  to  pals 
into  and  out  of  the  realm,  a*  he  in  his  wifdom  foes  pro- 
per. . By  the  feudal  law',  all  navigable  rivers  and  havens 
were  computed  among  the  regalia,  and  were  fubject  to 
the  Invert ign  of  the  llate.  Arid  in  England  it  hath  al- 
ways been  held,  that  the  king  ii  lord  of  the  whole  ihore, 
and  particularly  ia  the  guardrail  of  the  pons  and  havens* 


which  arc  the  inlets  ar.d  gates  of  the  reiHm  : and  there-  Peerage* 
fore,  fo  early  as  the  reign  of*  king  John,  we  find  fhips  , 

frized  by  the  king’s  officers  for  putting  in  at  a place  ~ ’ ™ 
that  was  not  a legal  port.  Thefe  legal  ports  were  un- 
doubtedly at  firft  alfigncd  by  the  crown  ; fince  to  each 
of  them  a court  of  portmote  is  incident,  the  jurifdi&ion 
of  which  mull  flow  from  the  royal  authority  : the  great 
port j of  tike  ft  a are  alio  referred  to,  as  well  known  and 
cftablithcd,  by  ftatutc  4 Hen.  IV.  c.  20.  which  prohi- 
bits the  lauding  ellewhere  under  pain  of  confifeation  : 
and  the  ftatutc  1 Eli?,  c.  It.  recites,  that  the  frattchife 
of  lading  and  ilifcharging  had  been  frequently  granted- 
by  the  crown.  ^ 

But  though  the  king  had  a power  of  granting  the- 
franchifeof  havens  and  ports,  yet  he  had  not  the  power 
of  refumption,  or  of  narrowing  and  confining  their  li- 
mits when  or\cc  eftahlifhed ; but  any  perfon  had  a right- 
to  load  or  dilchargc  his  mercliandife  m any  part  of  the 
haven  : whereby  the  revenue  of  the  cuftom  was  much 
impaired  and  diminifiied,  by  fraudulent  landings  in  ob- 
fcuie  and  private  cornera  Thi j occafloncd  the  ftatute# 
of  1 Eli/.,  c.  11.  and  13  and  14  Car.  If.  c.  tt.  $ 14. 
which  enable  the  crown  by  commiffion,  to  afeertain  the 
limits  of  all  ports,  and  to  affign  proper  wharfs  and 
quays  in  each  port,  for  the  cxclufivc  landing  and  loading 
of  merchandife. 

The  creation  of  beacons,  light-houfes,  and  fen-marks, 
is  alfo  a branch  of  the  royal  prerogative ; whereof  tho 
firft  wa#  anciently  ufed  in  order  to  alarm  the  country, 
iti  cafe  of  the  approach  of  an  enemy  1 and  all  of  them 
arc  fignally  ufchii  in  guiding  and  preferring  rcflel#  at 
fea  by  night  as  well  as  by  day.  Sec  Beacon. 

3.  Another  capacity  in  which  the  king'is  confidrrcd 
in  domeftic  affairs,  is  as  the  fountain  of  juitice  and  gene- 
ral confervator  of  the  peace  of  the  kingdom.  See  the 
article  Fountain  of  Tvittcn* 

4.  The  king  is  likewife  the  fountain  of  honoar,  of 
office,  and  of  privilege  ; and  this  in  a different  fej.lt* 
from  that  wherein  he  is  ftyled  the  fountain  of  juflke;  for  " 

here  he  is  really  the  parent  of  them.  See  the  articles  * 

Fountain  of  JutriCE  and  Fount  am  of  Honqok. 

y.  Another  light,  in  which  the  laws  of  England 
couiidcr  the  king  with  regard  to  domeftic  concerns,  is  as 
the  arbiter  of  commerce.  By  commerce,  we  at  prefent  * 
menu  domeftic  commerce  only  ; for  the  king’s  preroga- 
tive with  regard  to  which,  fee  Regulation  of  IFhohts 
and  Me  of  arts , Mon  tv,  &c. 

6.  The  king  is,  laftlyv  confidcred  by  the  laws  of 
England  as  the  head  and  fupreme  governor  of  the  na^ 
tional  church. 

To  enter  into  the  irafons  upon  which  this  prerogative 
is  founded  is  matter  rather  of  divinity  than  of  law.  We 
lhall  therefore  only  obferve,  that  by  ftatuto  26  Hera 
VIII.  c.  I.  (reciting  that  the  king’s  majaity  juftly  and 
rightfully  is  and  ought  to  be  the  fupreme  head  of  the 
church  of  England ; and  fo  had  been  ropognifetl  by  the 
clergy  of  tliat  kingdom  in  their  convocation)  it  is  enact- 
ed, th^t  the  king  lhall  be  reputed  the  ouly  fupreme 
head  in  earth  of  the  church  of  England  ; and  iHsftl  haves* 
annexed  to  the  imperial  crown  of  this  realm,  as  well  the 
title  and  ftyle  thereof,  as  all  jurifdi&ions,  authorities, 
and  commodities,  to  the  faid  dignity  of  fupreme  head 
of  the  church  appertaining.  And  another  ftatute  to 
the  lame  purport  was  made,  I Eli/.,  c.  t. 

In  virtue  of  this  authority  the  king  convenes,  pro 
5 rogue#*. 
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f'm-r;*-  fond,  retrain*,  regulates,  and  diffolves,  all  ecclefixfti- 
**T*  ' cal  fynods  or  convocations.  This  wrai  an  inherent  pre- 
Preibun;  Wgative  of  the  crown  long  before  the  time  of  Henry 
» i - y VIII;  os  appe.tr*  by  the  ftatute  8 Hen.  VI.  c.  i.  and 
the  many  author*,  both  lawyer*  and  hiftorians,  vouched 
by  Sir  Edward  Coke.  So  that  the  ilatute  25  Hen. 
VIII.  c.  !<;.  which  reftrain*  the  convocation  from  ma- 
king or  putting  in  execution  any  canons  repugnant  to 
the  king’s  prerogative,  or  the  laws,  cuftoms,  and  fta- 
ttitei  of  the  realm,  was  merely  declaratory  of  the  old 
common  law : that  part  of  it  only  being  new,  which 
makes  the  king’*  royal  affent  a&ually  neceflary  to  the 
validity  of  every  canon.  The  convocation  or  ccclefialti- 
c.il  fynod,  in  England,  differs  considerably  in  its  confti- 
tution  from  the  fynod*  of  other  Chriilian  kingdoms : 
thofe  confiding  wholly  of  biihops  j whereas  in  England 
the  convocation  is  the  miniature  of  a parliament,  where* 
in  the  archbilhop  p re  Tides  with  regal  ftate ; the  upper 
houfe  of  biihops  reprefents  the  houfo  of  lord*  ; and  the 
lower  houfe,  compofcd  of  reprefentative*  of  the  fcvcral 
dioccK's  at  large,  and  of  each  particular  chapter  therein, 
refcmhlc*  the  houfe  of  commons  with  its  knight*  of  the 
(hire  and  burgefles.  This  conftitution  is  faid  to  be  ow- 
ing to  the  policy  of  Edward  1.  who  thereby  at  one  and 
the  fame  time  let  in  the  inferior  clergy  to  the  privilege* 
of  forming  ecdefiaftical  canons  (which  before  they  had 
not),  and  alio  introduced  a method  cf  taxing  cccicfiaili- 
cal  benefices,  by  confcnt  of  convocation. 

From,  this  prerogative  alfo,  of  being  the  head  of  the 
church,  arifes  the  king’s  right  of  nomination  to  vacant 
biihoprics,  and  certain  other  ecdefiaftical  preferments. 

As  head  of  the  church,  the  king  is  like  wife  the  tkr» 
tuer  rtfort  in  all  ecdefiaftical  caules ; an  appeal  lying 
ultimately  to  him  in  chancery  from  the  fentence  of  every 
ecdefiaftical  judge:  which  right  was  reftored  to  the 
crown  by  ftatute  25  Hen.  VIII.  c.  9. 


dinal  point*,  intimating,  that  be  will  defend  his  country  Preform 
againft  all  it*  enemies.  Brfides  the  citbcdral,  there  are  Jj 
fcvcral  other  Popilh  and  one  Lutheran  church,  with  a *f,‘ 
Jcfuits  college,  three  convents,  and  two  hofpitals.  It  _-y — 
give*  name  to  a county ; and  is  die  rcfidence  of  the 
archbilhop  of  Gran,  who  is  primate,  chief  fccretary,  and 
chancellor  of  the  kingdom,  irgatut  notm  of  the  Papal 
fee,  and  prince  of  the  holy  Roman  empire.  E.  Long. 

17.  40.  N.  Lat.  48.  20. 

PRESDYT..E,  perfon*  whofe  eyes  are  too  flat  to  re- 
fract the  rays  fufficiently,  fo  that  uulcfs  the  object  is  at 
feme  diftance,  the  rays  coming  from  it  will  pafs  through 
the  retina  before  their  union,  confcquently  vifion  is  con- 
fufed ; old  people  are  ufually  the  fubjed*  of  this  dif- 
cafc.  In  order  to  remedy,  or  at  leaf!  to  palliate,  this 
defed,  the  perfon  (hould  firft  ufe  glades  which  do  not 
magnify,  and  from  them  pafs  gradually  to  more  convex 
fpcdaclrs,  which  fhorten  the  focus. 

PRES  BY  TER,  in  the  primitive  Chriftian  church, 
an  cider,  one  of  the  fccond  order  of  eceletiaftics  ; the 
other  two  being  hifliops  and  deacon*.  Sec  the  article* 

Bishop  and  Deacon. 

Prtfbyter  or  elder  is  a word  borrowed  from  the 
Greek  tran HatioD  of  the  Old  Tcflamcnt,  where  it  com- 
monly fignifics  ruler  or  governor;  it  being  a note  of  of- 
fice and  dignity,  not  of  age  ; and  in  this  fenfe  biihops 
are  fo  me  times  called  prejb.tn  / in  the  New  TeftamcnL 
The  prdbyters  might  baptize,  preach,  confecratc,  and 
adminiftcr  the  eucharift  in  the  bilhop’s  abfence,  or  in 
his  prefence  if  be  authorifed  and  deputed  them  ; and 
the  bifhops  did  fcarce  any  thing  in  the  government  of 
the  church  without  their  advice,  confcnt,  and  amicable 
concurrence. 

The  grand  difpute  between  the  followers  of  the  Ge- 
neva and  Roman  difeipline,  is  about  the  famenefs  and 
difference  of  prclbyters  and  bifhups  at  the  time  of  the 


III.  The  king’s  fifeal  prerogative, or  fuch  as  regard  apofUcs.  Sec  Episcopacy,  Independents,  and  the 
his  revenue.  See  the  article  Revenue.  following  article.  1 

PasKoc^rm-Courtf  an  Englifh  court  eftablifhed  for  PRESBYTERIANS,  Protefbmts,  fo  called  from  tfcfcnnu. 
the  trial  of  all  te (lament ary  cauks,  Where  the  deceafed  their  maintaining  that  the  government  of  the  church0^*  nj- 
hath  left  Iona  nctahiiia  within  two  different  dioccfcs.  appointed  in  the  New  Tcllamcnt  was  by  prribyteries,  ^ j prtfoj* 
In  which  cafe  the  probate  of  wills  belongs  to  the  arch-  that  is,  by  aiTociaticn*  of  minifter*  and  ruling  elders,  lerua*. 
hilhop  of  the  province,  by  way  of  fpecial  prerogative,  poffeficd  all  of  equal  powers,  without  any  fuperiority 
And  all  eauies  relating  to  the  wills,  adminiftrations,  or  among  thrm  either  in  office  or  in  order, 
legacies  of  fuch  perfon*,  are  originally  cognizable  here-  The  Prelbyterians  believe,  thatthe  authority  of  their 
in,  bdhcc  a judge  appointed  by  the  arebbi/hop,  called  minifter*  to  preach  the  gofpel,  to  adminifter  the  facra- 
the  judge  cf  the  prerogative-court ; from  whom  an  appeal  meats  of  baptifrn  and  the  lord’s  fupper,  and  to  feed  the 
lies  by  ftatute  25  Hen.  VIII.  c.  19.  to  the  kiug  in  flock  of  Chriit,  is  derived  from  the  Holy  Ghoft  by  the 
chancery,  inftead  of  the  pope  as  formerly.  impofition  of  the  hands  of  the  prefbytery  ; and  they 

PRESAGE,  in  antiquity,  denotes  an  augury,  or fign  oppofe  the  independent  fcheme  of  the  common  rights 
©f  fomc  future  event;  which  was  chiefly  taken  from  the  of  Chriftians  by  the  fume  arguments  which  are  ufed  for 
flight  of  birds,  the  entrails  of  victims,  Icc.  See  Auou-  that  purpofc  by  the  Episcopalian*  (fee  Episcopacy), 
ay  and  Asus nets.  They  affirm,  however,  that  there  is  no  order  in  the 

PRESBURG,  the  capital  of  the  kingdom  of  Low-  church  as  cftablilbcd  by  Chrift  and  hi*  apoftles  fuperior 


er  Hungary,  called  by  the  inhabitant*  Pofmy  and  /Vr- 
fponr,  fituated.on  the  Danube,  about  46  miles  eaft  from 
Vienna,  and  75  frem  Buda.  Th£  caftle,  in  which  the 
regalia  lire  kept,'ftands  on  a hill  above  the  town.  Here 
the  dates  affcmble  ; and  in  the  cathedra],  dedicated  to 
St  Martin,  the  king  is  crowned.  The  town  is  not  very 
large,  nor  well  built;  but  is  very  ancient,  pleafantly  fit u- 
ated,  and  enjoys  a good  air.  Its  fortifications  art  only 
a double  wall  and  ditch.  In  the  lower  f jburbs  is  a hill, 
where  the  king,  after  his  coronation,  goes  on  horfeback, 
and  braudiihet  Stephen’s  fword  towards  the  four  car- 


to  that  of  pivfbytcis  ; that  all  minifter*  being  ambaila- 
dors  of  Chrift,  are  equal  by  their  commiiiion  ; that 


dor*  of  Chrift,  are  equal  by  their  commiiiion  ; that 
prrjlyter  and  Ijbop,  though  different  words,  are  of  the 
fame  import  ; and  that  prelacy  was  gradually  rftabliihed 
upon  the  primitive  practice  of  making  the  moderator  or 
fpeaker  of  the  prefoytery  a permanent  officer.  a 

Thrfe  pofitiona  they  maintain  againft  the  Epi£copx-Ser'jr«fii 


liana  by  the  following  leriptund  arguments.  1 hey  ob-*  '* 
forv*.  that  thf  aneilllcji  nlanted  churchem  hr  ordmnin<r  *- * 1 ' 


(erve,  that  the  apottlcs  planted  churches  by  ordaining  J£_i 
bifhops  and  deacons  in  every  city ; that  the  minifter*1^'  ‘ 
which  in  one  vtrfc  arc  called  bdheps  arc  in  the  next 

perhaps 
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Prrftrt  perhaps  denominated  prefbyten  j that  we  nowhere  read 
*“**•  m the  New  Teftament  of  bifhops,  prefbyters,  and  dea- 
' coni,  in  any  one  church;  and  that  therefore  we  are  un- 
der the  neceffity  of  concluding  bijbop  and  prrjhytcr  to 
be  two  names  for  the  fame  church  officer.  This  is  ap- 
parent from  Peter's  exhortation  to  the  elder  1 or  prejby- 
trrs  who  were  among  the  Jcwifti  Chtiftians.  *•  The 
tldtrt  (prefbyters)  which  art- among  you  I exhort,  who 
am  alfo  an  elder t and  a witncfs  of  the  fuffirrings  of 
Chrifl,  and  atfo  a partaker  of  the  glory  that  fhall  he  re- 
scaled : Feed  the  flock  of  God  which  is  among  you, 
taking  the  ovetjight  thereof  (»»•#«*»**»?({  afting  as  bt- 
Jhopt  thereof),  not  by  conftraint,  but  willingly  ; not  for 
filthy  lucre,  but  of.  a ready  mind ; neither  at  being 
lords  over  God's  heritage,  but  being  enfamplea  to  the 
•i.  Peter  flock*."  From  this  paflage  it  in  evident,  that  the 
T,1»  *»  y prefbyters  not  only  fed  the  flock  of  God,  but  alfo  go- 
verned that  flock  with  epifcopal  powers  ; and  that  the 
apoflle  hrmfclf,  as  a church  officer,  was  nothing  more 
• than  a prefbyter  or  elder.  'Hie  identity  of  the  of- 
fice of  hifliop  and  prefbyter  is  ftill  more  apparent  from 
Heb.  xiii.  7.  17.  and  l Theff.  v.  12.  j for  the  bifhops 
art  there  reprefented  as  governing  the  flock,  fpcaking 
to  them  the  wrord  of  God,  watching  for  their  fouls,  and 
difeharging  various  offices,  which  it  is  impoffibk  for 
3 any  man  to  perform  to  more  than  one  congregation, 
ftnfatfor  From  the  lafl  cited  text  it  is  evident,  that  the  bifhops 
l ^ wuid  ' of  the  Thcflalonian  churches  had  the  paf- 

gtft.ieri  tora^  °f  no  n»orc  fouls  than  they  could  hold  perfo- 
«f  The  fuut  nal  communion  with  in  God’s  woHhip;  for  they  were 
«dcr.  fuch  as  all  the  people  were  to  know,  e/ieem , and  /etv, 
as  thofe  that  not  only  w ere  over  thtm%  but  alfo  *4  clofely 
laboured  among  them  and  admonifhed  them.”  But 
diocefan  bifhops,  whom  ordinarily  the  hundredth  part 
of  their  flock  never  bar  nor  fee,  cannot  be  thofe  bi- 
fhops  by  whom  that  flock  is  admonifhed,  nor  can  they 
be  what  Peter  requires  the  bifhops  of  the  Jcvrifh  con- 
verts to  be  enfampla  to  the  flock.  It  is  the  opinion  of 
Dr  Hammond,  who  was  a very  learned  divine,  and  a 
zealot  for  epifcopacy,  that  the  tldtrt  whom  the  apoflle 
♦ James  defires f the  lick  to  call  for,  were  of  the  higheft 

*4  permanent  order  of  ccelefiaftical  officers  ; but  it  is  felf- 
evident  that  thofe  elders  cannot  have  been  diocefan  bi- 
fhops, otherwife  the  fick  muft  have  been  often  without 
the  reach  of  the  remedy  propofed  to  them. 

There  is  nothing  in  Scripture  upon  which  the  F.pif- 
copalian  is  more  ready  to  rtft  his  caufe  than  the  alleged 
epifcopacy  of  Timothy  and  Titus  ; of  whom  the  former 
is  find  to  have  been  bifhop  of  Ephcfus,  nod  the  latter 
hifliop  of  Crete  ; yet  the  Prefbyterian  thinks  it  as  clear 
as  the  noon-day  fun,  that  the  prefbyters  of  Ephcfus  were 
fuprcrr.e  governors  under  ChriAof  the  Ephtfian  church- 
es, at  the  very  time  that  Timothy  is  pretended  to  have 
been  their  proper  diocefan. 

In  Afls  xx.  17,  &c.  wc  read,  that  **  from  Miletus 
Paul  fent  to  Ephefus,  and  called  the  elders  (prefbyters) 
of  the  church.  And  when  they  were  come  to  him,  he 
faid  unto  them.  Ye  know,  from  the  firft  day  that  I 
came  into  Afia,  after  what  manner  1 have  been  with 
you,  at  all  feafons.  And  now  I know*  that  ye  all, 
among  whom’I  have  gone  preaching  the  kingdom  of 
Cod,  fhall  fee  my  face  no  mure.  Wherefore  I take 
you  to  record  this  day,  that  I am  pure  from  the  blood 
tf  all  men.  For  I have  not  fhtmned  to  declare  unto 
you  all  the  counfd  of  God.  Take  heed  therefore  unto 


yoorfelves,  and  to  aQ  the  flock  over  which  the  Holy  Pi  tlbytt- 
Ghofl  bath  made  you  overfeers  (•  *wo**vf  bi/hopt Jf  to  r,*°* 
feed  the  rhureh  of  God,  which  he  hath  ptwebafed  with  T * 
his  own  blood.  For  I know  this,  that  sifter  my  depar- 
ture fhall  grievous  wolves  enter  in  among  you,  not  fpa- 
ring  the  flock.  Alfo  of  your  ownfclves  fhall  men  arife, 
fpeaking  perverfe  things,  to  draw  away  difciples  after 
them.  Therefore  watch,  and  remember,  that  by  the 
fpace  of  three  years,  1 ceafed  not  to  warn  every  one 
night  and  day  with  tears.  And  now,  brethren,  I re- 
commend you  to  God,  and  to  the  word  of  his  grace," 

&C*  . . . . 4 

From  this  paflage,  it  is  evident  that  there  waa  in  the  Th*  p»flor« 
city  of  Ephefus  a plurality  of  paftors  of  equal  authority 
without  any  fupcTior  paftor  or  bifhop  over  them;  for  the ^'hoVuy. 
apoflle  dire&s  his  difeourfe  to  them  all  in  common,  and 
gives  them  equal  power  over  the  whole  flock.  Dr  Ham- 
mond indeed  imagines,  that  the  elders  whom  Paul  called 
to  Miletus  were  the  hijbapi  of  AJny  and  that  he  fent 
for  them  to  Ephcfus,  bccaufe  that  city  waa  the  metro- 
polis of  the  province.  But  were  this  opinion  well- 
founded,  it  is  not  conceivable  that  the  facrcd  writer 
would  have  called  them  the  elders  of  the  church  of 
Ephefus  % but  the  elders  of  the  church  in  general%  or  the 
elders  of  the  churches  in  Afia.  Bcfides,  it  is  to  be  re- 
membered, that  the  apoflle  was  iu  fuch  liaftc  to  be  at 
Jerafalcm,  that  the  facred  hiftorian  meafures  his  time 
by  da yt  i whereas  it  rauft  have  required  fcvcral  months 
to  call  together  the  bifhop#  or  elders  of  all  the  cities  of 
Afia  ; and  he  might  certainly  have  gone  to  meet  them 
at  Ephefus  in  lefs  time  than  would  be  requifite  for  their 
meeting  in  that  city  and  proceeding  thence  to  him  at 
Miletus.  They  muft  therefore  have  been  either  the 
joint  paftors  of  one  congregation,  or  the  paftors  of  dif- 
ferent congregations  iu  one  city  : and  as  it  was  thus  in 
Ephefus,  fo  was  it  in  Philippi ; for  we  find  the  apoftle 
addrefling  his  epiftlc  “ to  all  the  faints  in  Chrifl  Jcfua 
which  are  at  Philippi,  with  the  bifhops  and  deacons.” 

From  the  paflagc  before  us  it  is  likewife  plain,  that  the 
prefbyters  of  Ephefus  had  not  only  the  name  but  the 
whole  pouter  oF  bifhops  given  to  them  by  the  Holy 
Ghofl  ; for  they  arc  enjoined  to  do  the  whole  work,  of 
bifhops— vm*.«.*ii»  »»*  'uiaw-mv  r«v  twin  which  figniiea, 
to  rule  as  well  as  feed  the  church  of  God.  Whence  we 
fee,  that  the  apoflle  makes  the  power  of  governing  infe- 
parahlc  from  that  of  preaching  and  watching  ; and  that 
according  to  him,  all  who  are  preachers  of  God’s  word, 
and  watchmen  of  fouls,  arc  ncccflariiy  rulers  or  gover- 
nors of  the  church,  without  being  accountable  for  their 
management  to  any  prelate,  but  only  to  their  .Lord 
Chrifl  from  whom  their  power  is  derived.  T 

It  appears  therefore,  that  the  apoftle  Paul  left  in  thcTSmn'hf 
church  of  Ephcfus,  which  he  had  planted,  no  other  fuc-no  biit&p, 
cdTors  to  himfelf  than  prjh)te*-li;topt  or  Pnfbyterian 
mtnilhera,  and  that  he  did  not  devolve  his  power  upon 
any  prelate.  Timothy,  whom  the  Epifcopalians  allege 
to  have  berm  the  firft  bifhop  of  Ephcfus,  was  prefeut 
when  this  frtdement  was  made* ; and  it  is  furdy  not  to  * Ads  xri 
be  fuppofed,  that,  had  he  been  their  bifhop,  die  apoflle  5- 
would  have  devolved  the  whole  epifcopal  power  upon 
the  prefbyters  before  his  face.  If  cv;r  there  was  a lea- 
fou  fitter  than  another  for  pointing  out  the  duty  of 
this  fuppofed  bifhop  to  liia  dioccfc,  and  his  prefbyters 
duty  to  him,  it  was  furely  when  Paul  was  taking  his- 
final  leave  of  them,  and  difcoyifing  fo  pathetically  ton- 
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Prslbyt*-  earning  the  duty  of  o« xrfteri,  the  coming  of  ravenous  any  fucccSbra.  In  the  apoftolic  office  there  were  n-  PrdW 

deed  fome  things  peculiar  and  extraordinary,  fuch  as 
their  immediate  call  by  Chrilt,  their  infallibility,  their  ”“nr"" 
being  witndTes  of  our  Lord’s  rcfurre&ion,  and  their 
unlimited  iurifdiftion  over  the  whole  world.  Tlicfe 
powers  and  privileges  could  not  be  conveyed  by  impofi- 


wolvcs,  and  the  confequcnt  hazard  of  the  flock.  In 
* this  farewd  difeourfe,  be  tells  them  that  “ he  had  not 
fh turned  to  declare  unto  them  all  the  counfcl  of  God." 
Hut  with  what  truth  could  this  have  been  laid,  if  obe- 
dience to  a diocefan  bi/hop  had  been  any  pan  of  their 


duty  either  at  the  time  of  the  apoftle’s  (peaking  or  at  tion  of  hands  to  any  fucceflors,  whether  called  prefby- 
an>  future  period  ? Me  forefaw  that  ravenous  woKea  ters  or  bifhops ; but  as  rulers  or  office-bearers  in  par- 
wjuld  enter  in  among  them,  and  that  even  fume  of  ticular  churches,  we  have  the  confclfion  of  44  the  very 
themfclvea  fhould  arife  (peaking  perverfe  things  j and  chicfcft  apofUcs,”  Peter  and  John,  that  they  were  no- 
if,  as  the  Epifcopalisuu  allege,  diocefan  epifcopacy  was  thing  more  tlian  prefbyters  or  parifh  minifters.  This 
the  remedy  provided  for  thofc  evils,  is  it  not  ftrangc,  being  the  cafe,  the  difpute,  which  in  the  early  part  of 
paffiitg  lltaugc,  that  the  infpired  preacher  did  not  fore-  t!ie  patting  century  was  fo  warmly  agitated  concerning 
ice  that  Timothy,  who  was  (landing  befide  him,  was  the  validity  of  Prdbyterian  ordination,  may  he  foon  de- 
deftined  to  fill  that  important  office  ; or  if  he  did  fore-  cided  i for  if  the  ceremony  of  ordination  be  at  all  eflen- 
iee  it,  that  he  omitted  to  recommend  him  to  his  future  tial,  it  is  obvious  that  fuch  a ceremony  performed  by 
charge,  and  to  give  him  proper  inilru&iona  for  the  dif-  prefbyters  muft  be  valid,  as  there  is  no  higher  order  of 
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charge  of  his  duty? 

But  if  Timothy  was  not  bifhop  of  Ephefus,  what,  it 
may  be  afked,  was  liis  office  in  that  city  ? for  that  he 
refuted  there  for  fome  time,  and  was  by  jke  apollle 
invefted  with  authority  to  ordain  and  rebuke  prefbyters, 
are  fafts  about  which  all  parties  arc  agreed,  and  which 


ccclcfiaftics  in  the  church  by  whom  it  can  be  performed. 
Accordingly  we  find,  that  Timothy  himfelf,  though 
raid  to  be  a bi/hop,  was  ordained  by  the  laying  on  of 
the  hands  of  a prefbytery.  At  that  ordination  indeed 
St  Paul  prdided,  but  he  could  prefide  only  as  pri- 
mui  in  paribus;  for  wc  have  feen  that,  as  permanent  of- 


indeed  cannot  be  controverted  by  any  reader  of  Paul’s  ficers  in  the  church  of  Chrifi,  the  apatites  thnnfelvcs 
epiilles.  To  this  the  Prcfbytcnan  replies  with  confi-  were  no  more  than  prclbyters.  If  the  apoAles  hands 
dcnce,  that  the  power  which  Timotliy  cxcrcifed  in  the  were  impofed  for  any  other  purpofc,  it  mtiA  have  been 
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church  of  Ephefus  was  that  of  an  evangelift  f,  and  not 
a fixed  prelate.  But,  according  to  Eufcbiiis,  the  work 
of  an  cvangelift  was,  “ to  lay  the  foundations  of  the 
faith  in  barbarous  nations,  and  to  confiitutc  amonj* 
them  pallors ; after  which  lie  palled  on  to  other  coun- 
tries.” Accordingly  we  find,  that  Timothy  was  refi- 
deut  for  a time  at  Philippi  and  Corinth  £ as  well  as 
at  Ephefus,  and  that  he  had  as  much  authority  over 
thofc  churches  as  oveT  that  of  which  he  is  faid  to  have 
been  the  fixed  bilhop.  44  Now,  if  Timotheus  come, 
fee  that  he  may  be  with  you  without  fear,  for  he  work- 
tth  the  work  of  the  Lord,  as  I alfo  do.  Let  no  man 
therefore  defpife  him.”  This  text  might  lead  us  to  fup- 
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to  communicate  thofc  t barifmata  or  miraculous  gifts  of 
the  Holy  Spirit,  which  were  then  fo  frequent ; but 
which  no  modern  prefbyter  or  bilhop  will  pretend  to 
£ive,  unlefs  his  understanding  be  clouded  by  the  grofleft 
ignorance,  or  perverted  by  the  molt  frantic  enthu* 
fiafm.  g 

But  if  the  office  of  bifliop  and  prefbyter  w as  origi-  RH*  ff  **■ 
nally  the  fame,  how,  it  will  be  afked,  came  dioccfan  e-  piteopwy. 
pifcopacy  to  prevail  fo  univerfaUy  as  it  is  confeflcd  to 
have  done  before  the  convcrfion  of  ConAantinc  and  the 
civil  cAablilhment  of  ChriAianity  in  the  Roman  em- 
pire ? To  give  a fatisfaitory  anfwcr  to  this  qucAion  is 
certainly  the  moil  arduous  talk  which  the  advocate  for 
pofe,  that  Timothy  was  biihop  of  Corinth  as  well  as  of  prefbytery  has  to  perform  ; but  it  is  a talk  not  infur- 
Kphefus ; for  it  is  ftrongcr  than  that  upon  which  his  mountable. 

epifcopacy  of  the  latter  church  is  chiefly  huilt.  The  From  many  pattages  in  the  New  TcAamcnt  *,  it  is*  Afhsi. 
apoille  fays,  “ I bcfouglit  thee*  to  abide  Aill  at  Ephc-  evident,  that  when  the  apoAles  planted  churches  in  dif- *7-  *UI  *• 
fus,  when  I went  into  Macedonia,  that  thou  mightrft  ferent  cities,  they  generally  fettled  more  than  one  pa-  **. 
charge  fome  that  they  teach  no  other  doftrioe.”  But  ilor  in  the  fame  church,  to  fetd  and  govern  it  with 
had  Timothy  been  the  fixed  bilhop  of  that  city,  there  joint  authority.  The  propriety  of  this  eonflitution  is 
would  furdy  have  been ,no  neccffity  for  beftttbing  him  to  obvious.  In  thofc  days,  when  the  difciples  of  Chrili 
abide  with  his  flock.  It  is  to  be  obferved,  too,  that  the  were  perfecuted  for  their  religion,  and  often  obliged 
firll  epiftle  to  Timothy,  which  alone  was  written  to  to  meet  in  the  44  night  for  fear  of  the  Jews,”  they 
Lim  during  his  refidencc  at  Ephefun,  was  of  a date  prior  could  not  with  any  degree  of  prudence  aficmblc  in 
to  Paul’s  meeting  with  the  eldeTB  of  that  church  at  Mi-  large  numbers;  and  therefore,  had  there  been  no  more 
Ictus  ; for  in  the  cpiAle  he  hopes  to  come  .to  him  (hort-  than  one  pallor  in  a city,  the  Chriftian  converts,  though, 
ly,  whcicus  he  tells  the  eldtrs  at  Miletus  that  they  when  aflemblcd,  they  might  have  amounted  to  but  a 
ihoqld  fee  his  face  no  more.  This  being  the  cafe,  it  is  fmall  congregation,  could  not  all  have  enjoyed  the  be- 
evident  that  Timothy  was  left  by  the  apolUc  at  Ephefus  nclit  of  public  worihip  on  the  fame  day;  at  lead  it 
only  to  fupply  bis  place  during  his  temporary  ablcucc  is  obvious  that  they  could  not  poflibly  have  aflemblcd 
at  Macedonia,  and  that  he  could  not  poliibly  have  been  for  this  purpofc  fo  often  as  their  want  of  inflruftion, 
conAitutcd  fixed  bilhop  of  that  church,  fincc  the  cpif-  and  the  duty  of  44  breaking  of  bread  and  of  prayer,’* 
copal  powers  were  afterwards  committed  to  the  prdby-  required  them  to  meet.  It  was  therefore  with  great 
ters  by  the  Holy  Ghoft  in  his  prefence*  wifdom  that  the  apoftlcs  ordained  fcveral  prefbyters  in 

The  identity  of  the  office  of  bilhop  and  prt/bytcr  he-  the  fame  church  ; but  as  thefe  prefbyters  would  have 
ing  thus  dearly  tflahlifiicd,  it  follows,  that  the  pnelby-  occatton  to  meet  frequently,  and  to  deliberate  on  the 
terate  is  the  highcll  permanent  office  in  the  church,  Aate  of  the  flock  which  it  was  their  duty  to  feed,  and 
and  that  every  faithful  pallor  of  a flock  is  fucceflbr  to  over  which  they  had  all  equal  authority,  they  would 
the  apofUcs  in  every  thing  in.wbich  they  were  to  have  be  under  the  neciffity  of  clc&ing  one  of  their  own 
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Prrfcrf*-  n timber  to  bf  parfident  or  moderator  of  the  prelbytery, 
* that  ordeT  might  be  preferred,  and  all  things  done  with 
decency.  At  firft  there  is  rrafoti  to  believe  that  thofe 
prelid  cuts  held  their  office  no  longer  than  while  the 
pnefbyterres  fat  in  which  they  were  elefted.  Among 
the  apoftles  themfelves  there  was  no  fixed  prefident. 
PctCT  indeed  appears  to  have  been  mofl  frequently  ad- 
mitted to  that  Honour ; blit  there  is  one  very  memo* 
f A&  it.  rable  occafion  on  record  f , when  James  the  Lord'* 
brother  prefided  in  an  afil-mbly  of  apoftles,  elders,  and 
brethren,  held  at  Jerufalem,  to  determine  the  queftion 
concerning  the  neceflity  of  ctrcumcifing  the  Gentiles, 
and  commanding  them  to  keep  the  law  of  Mofes. 

Upon  this  model  were  the  primitive  prclbyteries 
formed.  They  confided  of  fcvcral  prefbyters  pofieiTed 
•f  equal  powers,  who  at  their  meetings  appointed  one 
of  their  own  number  to  difeharge  the  office  of  mode- 
rator or  temporary  prefulent ; but  to  this  prefident  they 
gave  no  prelatical  powers  or  negative  voice  over  the 
9 deliberations  of  his  brethren  ; for,  as  Jerome  informs  us, 
Aci'rdig  church  was  then  governed  (omn-ani  prfhjterorum  am- 
I ome.  ^ «« ^ a common  council  of  prelbytcrs.”  It  appears, 
however,  that  when  an  apofile,  an  apoftolical  man,  or 
an  evangelift,  fixed  his  refidence  in  any  city,  and  took 
upon  himfclf  the  paftoral  care  of  part  of  the  dock, 
his  co-prefbytert,  from  refpeft  to  his  lingular  gifts, 
made  him  their  condant  and  fixed  moderator.  Hence 
Timothy,  during  his  abode  at  Ephcfus,  was  modera- 
tor of  the  prefbytery ; and  hence  too  Mark  the  evan- 
grlilt,  who  refided  many  years  in  Alexandria,  has  been 
called  the  fird  bilhop  of  that  church,  though  he  ap* 
pears  to  have  been  nothing  more  than  permanent  mo- 
derator. \V<^ advance  this  upon  the  authority  of  Je- 
rome, one  of  the  mofl  learned  fathers  of  the  Chriftian 
church,  who  informs  us,  that  upon  the  death  of  the 
evangcltft,  the  prefbyters  of  Alexandria,  for  more  than 
700  years,  chofc  their  bilhops  from  their  own  number, 
•nd  placed  them  in  the  cpifcopal  chair,  without  dream- 
ing tivat  they  ought  to  be  raifed  to  ^higher  order  bv 
a new  confecration  ; — Prtfhyteri  unvm  ex  fe  e/tdum  in 
txtelftori  gratfu  collorattm,  epjrvpvm  nominabant.  A a this 
practice  of  making  the  moderator  of  the  prefbytery  of 
Alexandria  a permanent  officer,  was  thought  a good 
expedient  to  guard  the  infant  churches  agaiuft  fchifms 
and  divifions,  thofe  churches  gradually  adopted  it.  For,  as 
Jerome  tells  us,  Pojlquam  vmtfjwfqvc  cos  qvot  Silptiza-vcrat, 
/not  pviabot  ejft,  non  Chrijii,  in  toto  orbe  aecretum  rfl, 
vi  un  us  dr  pnfbytrrit  tirdat , fvpcrfmtrclur  cm.ru,  ad 
rptem  onuiit  cccUfi*  turn  pertimret , et  fchifmatum  ftmina 
toUcrentur. 

The  advantages  which,  in  difplaying  his  talents  and 
authority,  the  perpetual  prefident  or  lpeaker  of  any 
ifTernlily  has  over  hit  colleague*  in  office,  are  fo  ob- 
vious, that  when  the  practice  of  clewing  their  mode- 
rators for  life  became  univcrfal  among  the  j>refbyteries 
of  the  primitive  church,  it  is  cafy  to  conceive  how  am- 
bitious men  might  fo  magnify  the  difficulties  and  im- 
portance of  their  fiat  ion,  as  to  introduce  the  cuftom 
of  filling  it  by  a new  confecration  of  the  bilhop  cleft. 
But  when  this  was  done,  diocefan  epifcopacy,  with  all 
its  powers  and  prerogatives,  would  follow  as  a thing  of 
courfe,  until  “ by  little  and  little  (as  Jerome  ctprcfTes 
himfclf)  the  whole  padoral  care  of  the  dock  was  de- 
volved upon  one  man." 

Our  limits  will  not  permit  us  to  trace  more  minutely 
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the  rife  and  pfogrefs  of  this  eeclcfiaftical  ufurpatlort,  Preffiyie* 
as  the  Prcfbyterian  calls  it ; but  the  reader  who  wiihet  rian<-  . 
for  fuller  information,  after  lludying  the  remains  of  the  " 

four  fird  centuries  of  ihe  Chriftian  church,  may  coufult 
An  Inquiry  info  the  C on  flit xtion,  Df ripline , and  tVorfhit, 
of  the  Primitive  Church , faid  to  have  been  written  by  Sir 
Peter  King,  afro  wards  lord  chancellor  of  England. 

As  an  impartial  lover  of  truth,  he  will  do  well  to  con- 
folt  alfo  a book  intitled  An  original  Draught  of  the  Pri - 
mitive  Church%  which  was  published  as  an  anfwer  to  the 
Inquiry;  and  he  may  read  with  much  advantage  to  himfclf 
A Letter  from  a parochial  bfhc.p  to  a prrlatnji  yrnttmum, 
with  An  Apology  for  the  church  of  Scotland,  both  writ- 
ten hy  Mr  WtUtfon  fome  time  miniilcr  in  Dundee,  and 
both  evincing  conliderablc  learning  and  great  ingenui- 
ty in  their  pious  author.  JO 

Of  the  churches  at  prefent  formed  upon  this  mo-TKcch'.rth 
del,  we  believe,  that  without  incurring  the  imputation^ Scotland 
of  national  prejudice,  we  may  iafely  affirm  the  church 
of  Scotland  to  be  by  much  the  moll  refpeftable.  Her 
mode  of  worlhip  ia  fimpkr  and  folcmn  ; her  cftablifhed 
faith  agreeable  to  the  confrflkms  of  mofl  other  Pro- 
teftant  churches ; her  judicatories  are  calculated  to 
maintain  the  rights  of  the  people  ; and  her  pallors  art 
confefiedly  men  of  liberal  and  enlightened  minds.  On 
thefe  accounts  it  appeius  to  us,  that  we  cannot  more 
properly  conclude  this  article  than  with  a Ihort  view  of 
herconllitution,  as  being  that  in  which  our  Prcfbyteriaa 
readers  arc  undoubtedly  moll  intcrciled. 

No  one  is  ignorant,  that  from  the  firft  dawn  of  re* 
formation  among  ns,  till  the  era  of  the  revolution, 
there  was  a perpetual  ftmggle  between  the  court  and 
the  people  for  the  eftablifhment  of  an  Epifcopal  or  a 
Prclbyteiian  form  of  church  government : The  former 
model  of  ecelefiitftical  polity  was  patrouifed  by  the  houfd 
of  Stuart  on  account  of  the  fupport  which  it  gave  to 
the  prerogatives  of  the  crown ; the  latter  was  the  fa- 
vourite of  the  minority  of  the  people,  perhaps  not  fo 
much  on  account  of  its  fuperior  claim  to  apoltolical  in- 
ftitution,  jh  bccaufcthc  laity  are  mixed  with  the  clergy 
in  church  judicatories,  and  the  two  orders,  which  un- 
der cpilcopacy  are  kept  fo  dillinft,  incorporated,  as 
it  were,  into  one  body.  In  the  Scottifh  church,  every 
regulation  of  public  worlhip,  ever)'  aft  of  difeipline, 
and  cvcTy  ccelcfiaftical  ccnfurr,  which  in  other  churches  ti 
Hows  from  the  authority  of  a diocefan  bilhop,  or  from  r11*^ 
a convocation  of  tlie  clergy,  is  the  joint  work  of  a cei-^j 
tain  number  of  clergymen  and  laymen  afting  together  laymen, 
with  equal  authority,  and  deciding  every  queftion  by  a 
plurality  of  voices.  1 he  laymen  who  thus  form  an 
itTrntial  part  of  the  ecclcfiaftical  courts  of  Scotland* 
are  called  ruling  ddert  ; and  hold  the  fame  office,  as  well 
as  the  fame  name,  with  thofe  brethren  * who  joined  * 
with  the  apoftles  and  elders  at  Jcrufalcm  in  determi- 
ning the  important  queftion  concemin  * the  nccefRty  of 
impofing  upon  the  Gentile  converts  tlic  ritual  ohfervan- 
ces  of  the  law  of  Mofes.  Thefe  lay-elders  Paul  en- 
joined Timothy  $ to  account  worthy  of  double  honour,  - f 
if  the)'  fhould  rule  well,  and  difeharge  the  duties  for  ,7, 
which  they  were  feparated  from  the  multitude  of  their 
brethren.  In  the  church  of  Scotland  every  parilh  has 
two  or  three  of  thofe  lay-elders,  who  are  grave  and  fe- 
rious  perfons  chofen  from  among  the  heads  of  families* 
of  known  orthodoxy  and  fteadv  adherence  to  the  wor- 
fhip,  difeipline,  and  government  of  tlie  church.  Be- 
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ing  folemnly  engaged  to  ufc  their  utmoft  endeavour* 
for  the  fuppreflion  of  vit*e  and  the  chcriftiing  of  piety 
and  virtue,  and  to  cxcrcife  difeiplinc  faithfully  and  dill- 
gently,  the  minifter,  in  the  prefence  of  the  congrega- 
tion, fet$  them  apart  to  their  office  by  folemn  prayer  ; 
and  concludes  the  ceremony,  which  i«  fometime*  called 
ordination,  with  exhorting  both  elder*  and  people  to 
their  refpeftivc  duties. 

The  kirk-fclfion,  which  is  the  lowed  ecclefiaftical  ju- 
dicatory, confilU  of  the  minifter  and  thofc  ciders  of  the 
congregation.  The  minifter  i*  ex  ojjitio  moderator,  but 
lias  no  negative  voice  over  the  decifion  of  the  feffion  ; 
nor  indeed  has  he  a right  to  vote  at  all,  unlcfs  when 
the  voice*  of  the  elder*  are  equal  and  oppofite.  He 
may  indeed  enter  hi*  proteft  againft  their  fcntcnce,  if  he 
think  it  improper,  anti  appeal  to  the  judgment  of  the 
prelbytcry  ; but  this  privilege  belongs  equally  to  every 
elder,  as  well  a*  to  every  perfon  who  may  believe  hira- 
felf  aggrieved  by  the  proceedings  of  the  feffion.  The 
deacons,  wliofe  proper  office  it  is  to  take  care  of  the 
poor,  may  be  prefent  in  every  feffion,  and  offer  their 
counfcl  on  all  quell  ions  that  come  before  it;  but  except 
in  what  relate*  to  the  diftribution  of  alms,  they  have  no 
dcciffve  vote  with  the  minifter  and  elders. 

The  next  judicatory  is  the  prejhyiery^  which  confifti  of 
all  the  pallors  within  a certain  dittrift,  and  one  ruling 
elder  from  each  parilh  commiflioncd  by  hi*  brethren 
to  reprefent,  in  conjunction  with  the  minifter,  the 
feffion  of  that  parifh.  The  prdbytery  treat*  of  fuch 
oiatters  as  concern  the  particular  churchc*  within 
its  limits;  as  the  examination,  adniiffion,  ordination, 
and  cenfuring  of  minifter* ; the  liccnfmg  of  probation- 
ers, rebuking  of  grofs  or  contumacious  finners,  the 
di reding  of  the  fcntcnce  of  excommunication,  the  de- 
ciding upon  references  and  appeals  from  kirk- feffion*, 
refolving  cafes  of  conscience,  explaining  difficulties  in 
doctrine  or  difeipline  ; and  cenfuring,  according  to  the 
word  of  God,  any  herefy  or  erroneous  doctrine  which 
hath  been  either  publicly  or  privately  maintained  with- 
in the  bounds  of  it*  jurifdiCtion.  Partial  as  we  may  be 
thought  to  our  own  church,  wc  frankly  acknowledge 
that  wc  cannot  altogether  approve  of  that  part  of  her 
con  ft  i tut  ion  which  gives  an  equal  vote,  in  quell  ions  of 
herefy,  to  an  illiterate  mechanic  and  his  enlightened 
pallor.  Wc  are  perfuaded  that  it  has  been  the  fource 
of  much  trouble  to  many  a pious  clergyman;  who,  from 
the  laudable  define  of  explaining  the  (captures  and  de- 
claring to  his  flock  all  the  counfcl  of  God,  has  employ- 
ed a variety  of  expreflions  of  the  fame  import,  to  illuf- 
tratc  thofc  articles  of  faith,  which  may  be  ohfcurcly  ex- 
prefled  in  the  eftablithcd  ftandards.  The  fa&  however 
is,  that,  in  prelbyteries,  the  only  prerogatives  which  the 
pallors  have  over  the  ruling  ciders,  are  the  power  of  or- 
dination by  impofition  of  hands,  and  the  privilege  of 
having  the  moderator  chofcn  from  their  body. 

From  the  judgment  of  the  prclbytery  there  lies  an 
appeal  to  the  provincial  fynod,  which  ordinarily  meets 
twice  in  the  year,  and  exercife*  over  the  prcfbytcrics 
within  the  province  a jurifdiCtion  fimilar  to  tliat  which 
is  veiled  in  each  prefbytery  over  the  fcvcral  kirk-feffions 
within  its  bounds.  Of  thefe  fynuds  there  are  in  the 
cnurch  of  Scotland  fifteen,  which  arc  corapofed  of  the 
member*  of  the  feverah  prelbyteries  within  the  rcfpc&ivc 
provinces  which  give  names  to  the  fynods. 

The  higheft  authority  in  the  church  of  Scotland  is 
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the  general  aflembty,  which  confifts  of  a certain  number  Pretty* 
of  minifters  and  ruling  elders  delegated  from  each  pref-  ri4n» 
bytery,  and  of  commiffioners  from  the  univerfitie*  and  . J* . 
royal  boroughs.  A prdbytery  in  which  there  are  feweT 
than  twelve  parifhea,  fends  to  the  general  aflcmbly  two  — -y— J 
minifters  and  one  ruling  elder : if  it  contain  between  *J 
I a and  18  minifters,  it  fends  three  of  thefe,  and  one 
ling  elder;  if  it  contain  between  18  and  24  minifters, 
it  fends  four  minifter*  and  two  ruling  elders ; and  of  24 
minifters,  when  it  contains  fo  many,  it  fends  five  with 
two  ruling  ciders.  Every  royal  borough  fends  one  ruling 
elder,  and  Edinburgh  two ; whofc  election  mull  be  at- 
tefted  by  the  kirk-feffions  of  their  refpe&ivc  borough*. 

Every  univerfity  fends  one  commiflioner  from  its  own 
body.  The  commiffioners  arc  chofcn  annually  fix  weeks 
before  the  meeting  of  the  aflcmbly;  and  the  ruling  elders 
are  often  men  of  the  firft  eminence  in  the  kingdom  for 
rank  and  talents.  In  this  aflcmbly,  which  meets  once 
a year,  the  king  prciidcs  by  hi*  conmuflionet , who  it 
always  a nobleman  ; but  he  ha*  no  voice  irt  their  delibe- 
rations. The  order  of  their  proceeding*  is  regular, 
though  fomrtimes  the  number  of  members  creates  a 
confufion,  which  the  moderator,  who  is  chofcn  from 
among  the  miniften  to  be,  as  it  were,  the  fpeaker  of 
the  houfe,  lias  not  fufficient  authority  to  prevent.  Ap- 
peal* arc  brought  from  all  the  other  cccleiiaftical  courts 
in  Scotland  to  the  general  aflcmbly  ; and  in  queilion* 
purely  religious  no  appeal  lies  from  its  determinations. 

— In  the  fubordination  of  thefe  affcmblacs,  parochial, 
prcfbvteriid,  provincial,  and  national,  the  lei's  unto  the 
greater,  confifts  the  external  order,  ftreogth,  and  Itcdfaft- 
nef*  of  the  ch’urch  of  Scotland. 

PRESCIENCE,  in  theology,  previfion,  or  fore- 
knowledge ; that  knowledge  which  God  has  of  things 
to  comc.-yTbe  dottrinc  of  predeftination  is  founded  on 
the  preference  of  God,  and  on  the  fwppofition  of  all  fu- 
turity’s being  prefent  to  him.  See  Predestination. 

PRESCRIPTION,  in  medicine,  is  the  affigning  a 
proper  and  adequate  remedy  to  the  difeafe,  from  an  ex- 
amination of  its  fymptams,  and  an  acquaintance  with 
tlie  virtues  and  effect*  of  the  materia  medica. 

Prescription,  in  law,  is  a title  acquired  by  ufe 
and  time,  and  allowed  by  law' ; as  when  a man  claims 
any  thing,  bccaufe  he,  his  anceftors,  or  they  whofe 
eftate  he  hath,  have  had  or  ufed  it  all  the  time  whereof 
no  memory'  is  to  the  contrary  : or  it  is  where  for  conti- 
nuance of  time,  ultra  mem  on  am  hominit , a particular  per- 
fon  hath,  a particular  right  againft  another. 

Theft  is  a difference  between  prefeription,  cuftooi* 
and  ufage.  Prefeription  hath  refpect  to  a certain  perfon, 
who  by  intendment  may  have  continuance  for  ever ; as  for 
inftancc,  he  and  all  they  whofe  ejiate  be  hath  in  fuch  a 
thing,  this  i*  a prefeription  : hut,  Cufiom  is  local,  and 
always  applied  to  a certain  place;  as,  time  out  of  mind 
there  bat  been  fuch  a cufiom  in  fuch  a place,  & c.  And 
prefeription  belungeth  to  one  or  a few  only;  but  cufiom  is 
common  to  all.  Ufage  differs  from  both,  for  it  may  be  4 
either  to  perfont  or  placet ; a*  to  inhabitants  of  a town  to 
have  a way,  &c. 

A cullom  and  prefeription  are  in  the  right  ; ufage  is 
in  the  poff-ffu/n ; and  a prefeription  that  is  good  for  the 
matter  -and  fubitance,  may  be  bad  by  the  manner  of  fet- 
ting  it  forth;  but  where  that  which  is  claimed  at  a cufiom% 
in  or  for  many,  will  be  good,  that  regularly  will  be  fo 
when  claimed  by  prefeription  for  one.  Prefeription  is  to 


P R E r 499  3 P R E 


Pif  'rip-  be  time  out  of  mind ; though  it  is  not  the  length  of  time 
that  begets  the  right  of  prefeription,  nothing  being  done 
prri’cnu.  ^7  t*®<»  although  every  thing  is  done%in  time  ; but  it  it 
t-oj.  a presumption  in  /axis,  that  a thing  cannot  continue  fo  long 
-V“"  qu  'ict%  if  it  x vat  againfi  right , or  injurious  to  another. 

Prescription,  in  Scotch  law.  See  Law,  p.  698, 
ami  725. 

Prescription,  in  theology,  was  a kind  of  argument 
pleaded  by  Tertullian  and  others  in  the  3d  century 
againll  erroneous  doctors.  This  mode  of  arguing  has 
been  defpifed  by  fome,  both  becaufe  it  has  been  ufed  by 
Papifts,  and  becaufc  they  think  that  truth  has  no  need 
of  fuch  R fupport.  But  furely  in  dilputed  point3,  if  it 
can  be  fiiown  that  any  particular  do&rine  of  Chriftiani- 
ty  was  held  in  the  rarlicft  agt»,  even  approaching  the 
apoftolic,  it  mull  have  very  coulidcrable  weight;  and  in- 
deed that  it  has  fo,  appears  from  the  univcrfal  appeals 
of  all  parties  to  thole  early  times  in  fupport  of  their 
particular  opinions.  Betides,  the  thing  is  in  itfclf  natu- 
ral; for  if  a man  finds  a variety  of  opinions  in  the  world 
upon  important  paflaget  in  tcripturc,  where  Dull  he  be 
fo  apt  to  get  the  true  fenfe  as  from  cotemporary  writers 
or  others  who  lived  vety  near  the  apoftolic  age  ? and  if 
fuels  a man  (hall  find  any  doctrine  or  interpretation  to 
liave  been  univerially  believed  in  the  firil  ages,  or  as 
Vincentius  Lirincnfis  words  it,  Jemfxr  ubique  1 1 ab  omni- 
bus t he  will  unqueftionably  be  difpofed  to  tliink  fuch 
early  and  univcrfal  conic nt,  or  fuch  prefeription,  of  very 
confiderablc  weight  in  determining  his  opinion. 

PRESENCE,  a term  of  relation,  ufed  in  oppofition 
to  abfcncc,  and  lignifying  the  exilic  nee  of  a perfon  in 
a certain  place. 

pKhSKNt  Tenfe , in  grammar,  the  firft  tenfc  of  a verb, 
exprefling  the  prefent  time,  or  that  fomething  is  now 
performing ; as  fcrtbot  1 write^  or  am  writing.  Sec 
Grammar. 

PRESENTATION,  in  ecclefiallical  law.  See  Pa- 
tronage. 

PnttsNTATioN  of  the  Virgin  y is  a feaft  of  the  Romifh 
church,  celebrated  on  the  2 1 11  of  November,  in  memo- 
ry of  the  Holy  Virgin's  being  prefented  by  hfr  parents 
in  the  temple,  to  he  there  educated.  Emanuel  Comne- 
»us,  who  began  to  reign  in  1143,  makes  mention  of 
this  fcail  in  his  Conilitution.  Some  imagine  it  to  have 
been  eibblifhcd  among  the  Greeks  in  the  1 ith century'; 
And  think  they  fee  evident  proofs  of  it  in  fome  homilies 
of  George  of  Nicomcjlia,  who  lived  in  the  time  of  PI10- 
tius.  Its  inilitution  in  the  Well  is  aferibed  to  Gregory 
XI.  in  1372.  Some  think  it  was  inilituted  in  memory 
of  the  ceremony  pra&ifcd  among  the  Jews  for  their  new- 
born females ; correfponding  to  the  circumciiion  on  the 
eighth  day  for  males. 

Pkssknt.ition  of  vur  Lady  alfo  gives  the  title  to  three 
orders  of  nuns.  The  firft,  projc&cd  in  1618,  by  a maid 
named  Joan  of  Cambrav.  The  habit  of  the  nuns,  ac- 
cording^ the  vifion  (he  pretended  to  have,  was  to  be 
a grey  gown  of  natural  wool,  dec.;  but  this  projeil  was 
sever  accompli Died.  The  fecond  was  cftablilhcd  in 
France,  about  the  year  1627,  by  Nicholas  Sanguin,  bi- 
(hop  of  Scnlis;  it  was  approved  by  Urban  VIII.  This 
order  never  made  any  great  progrefs.  The  third  was 
cftablilhcd  in  1664,  when  Frederic  Bovromeo,  being 
Apoftolical  vifitor  in  the  Vaheline,  was  intreated  by  fome 
devout  maids  at  Morbcgno  to  allow  them  to  live  in  com- 
munity in  a retired  place  ; which  lie  granted,  and  erec- 


ted them  into  a congregation,  under  the  title  of  cengre - PfriVrtt. 
gallon  of  our  Lady.  They  live  under  the  rule  of  St  ,u*nt 
Auguftine.  Ptefs. 

PRESENTMENT,  in  law'.  Sec  Prosecution,  — -y— — 

A prefentment,  generally  taken,  js  a very  compre* 
henfive  term  ; including  not  only  preferments  properly 
fo  called,  but  alfo  inquifitions  of  office,  and  indidtmenU 
by  a grand  jury.  A prefentment,  properly  fpcaking, 
is  the  notice  taken  by  a grand  jury  of  any  offence  from 
their  own  knowledge  or  obfervation,  without  any  bill 
of  indictment  laid  before  them  at  the  fuit  of  the  king  ; 

As  the  prefentment  of  a nuifance,  a libel,  and  the  like  ; 
upon  which  the  officer  of  the  court  muff  afterwardl 
frame  an  indictment,  before  the  party  prefented  can  be 
put  to  aofwcr  it.  An  inquifition  of  office  in  the  aCX  of 
a jury,  furmrioned  by  the  proper  officer  to  inquire  of 
matters  relating  to  the  crown,  upon  evidence  laid  be- 
fore them.  Some  of  thet'e  are  in  tnemfelves  convictions, 
and  cannot  afterwards  be  traverfed  or  denied ; and 
therefore  the  inqueft,  or  jury,  ought  to  hear  all  that 
can  be  alleged  on  both  (ides.  Of  this  nature  are  all 
inquifitions  of feh  de  fe  ; of  flight  in  porfons  accufcd  of 
felony  ; of  dcodands,  and  the  like ; and  prefettfments 
of  petty  offences  in  the  fhcrifTs  toum  or  court-lect, 
whereupon  the  preliding  officer  may  fet  a fine.  Other 
inquifitions  may  be  afterwards  traverfed  and  examined  ; 
as  particularly  the  coroner's  inquifition  of  the  death  of 
a man,  when  it  finds  any  one  guilty  of  homicide  ; for° 
in  fuch  cafes  the  offender  fo  prefented  mull  be  arraign- 
ed upon  this  inquifition,  and  faiay  difpute  the  truth  of 
it ; which  brings  it  to  a kind  of  indictment,  the  moll 
ofual  and  effectual  means  of  profccution.  Sec  Indict- 
ment. 

PRESIDENT,  Prases,  is  an  officer  created  or 
elected  to  prelidc  over  a company  or  aflcmbly  ; fo  called 
m contradillinClion  to  the  othei  members,  who  arc  term- 
ed rejuimit. 

Lord  Pmkswkht  of  the  Councils  is  a great  officer  of 
the  crown,  who  * has  precedence  next  after  the  lord 
chancellor  and  lord  treafurcr  ; as  ancient  as  the  time  of 
King  John,  when  he  was  fly  led  confiliarius  capita  fu. — 

His  office  is  to  attend  on  the  king,  to  propofe  bufinefs 
at  the  council-table,  and  to  report  to  the  king  the  feve- 
nd  tranfaCt ions  there.  See  Purr -Council. 

PRESIDIAL,  was  a tribunal,  or  bench  of  judges, 
eftablilhed  (before  the  Revolution)  in  the  feveral  coufi- 
dcrable  cities  of  France,  to  judge  ultimately,  or  in  the 
lalt  refort,  of  the  feveral  caufes  brought  before  them 
by  way  of  appeal  from  the  fiibaltem  judges.  The 
prefidials  made  one  company  with  the  officers  of  the 
bailliagesand  fenefe  ha  u flees,  where  they  were  cftablilhcd. 

PRESS  (Prelum),  in  the  mechanic  arts,  a machine 
made  of  iron  or  wood,  ferring  to  fquccZe  or  comprcfs 
any  body  very  clofe. 

The  ordinary  prcfTt*  confiil  of  fix  members,  or 
pieces  ; viz.  two  flat  finooth  planks ; between  which 
the  things  to  be  preffed  are  laid  ; two  ferews,  or 
worms,  fallcned  to  the  lower  plank,  and  palling  through 
two  holes  in  the  upper ; and  two  nuts,  in  form  of  an 
S,  ferring  to  drive  the  upper  plank,  which  is  move- 
able,  againll  the  lower,  which  is  liable,  and  without 
motion. 

Pkttsrs  ufed  for  exprefling  of  Liquors,  are  of  various 
kinds ; Dime,  in  mod  rcfpc&s,  the  fame  with  the  com- 
mon prefles,  excepting  that  the  under  plank  is  per- 
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Prtfi.  fo rated  with  a great  number  of  holes,  to  let  the  juice 

cxprcfictl  ntn  through  into  a tub,  or  receiver,  under- 
neath. 

A very  ufcful  machine  for  a prefs,  in  the  proeef#  of 
cyder<making,  has  been  lately  con  ft  rucked  by  Mr  An- 
fticc,  who,  with  his  well-known  zeal  for  the  improve- 
ment of  mechanics,  permits  u*  to  lay  before  #ur  readers 
the  follow  ing  dcfcription  of  it. 

Plate  A A,  a!  1.  two  pieces  of  timber,  2 1 feet  long,  1 2 by  6 

CCCC XV.  inches,  laid  fide  by  fide  at  the  diflancc  of  12  inches, 
and  fccurcd  in  that  fituation  by. blocks  placed  between 
and  bolts  palling  through  them  ; this  frame  forms  the 
bed  of  the  machine.  15 B,  two  uprights,  12  feet  long, 
0 by  S inches,  morticed  upon  them,  and  fccurcd  in  their 
pofition  by  pins  and  iron  fquare*.  CC.  two  uprights, 
live  feet  long,  fix  by  10  inches,  morticed  near  the  cud 
<*f  the  under  frame,  and  fccurcd  as  before.  D,  a lever, 
17  feet  long,  12  by  13  inches,  turning  on  a large  bolt 
which  pjfles  through  the  Ihort  uprights,  alfo  through 
iroa  llr.ips,  which  fecurr  them  to  the  bed  in  fide,  and  a 
Hirrup  of  iron  which  pxflcs  over  the  end  of  the  lever, 
and  which  makes  the  turning  point  in  the  line  of  its 
lower  fide,  and  not  through  its  middle.  E,  a lever  20 
fret  long,  fix  by  eight  inches  at  its  largeft  part,  and  ta- 
pering towards  the  other  end  : this  lever  turns  on  a bolt 
jn  the  uprights  BB.  F,  1,  2,  3,  4.  four  pieces  of  oak 
(which  he  calls  ne>d't 1,  10  feet  long),  four  by  two  and 
• an  half  incites,  morticed  loufely  into  the  upper  lever,  and 
hung  thereto  by  boh  a,  fo  as  to  fwing  perpendicularly, 
and  play  iu  a long  mortice  or  channel  cut  through  tlie 
larg  e lever  to  receive  them.  Thefe  needles  have  inch- 
holes  pretty  c'ofcly  boied  through  them  (in  a direc- 
tion eroding  the  machine),  from  the  lower  ends,  as  far 
upwards  as  the  great  lever  will  reach,  when  it  is  as  high 
as  it  can  go.  G,  a bed  to  receive  what  is  to  be  preff- 
ed.  H,  a frame  to  fupport  a winch  worked  by  a 
handle  at  I.  At  the  end  of  the  finall  lever  two  blocks 
•r  pulleys  arc  fixed,  one  above,  and  the  other  below  it  ; 

B a rope  of  about  half  an  inch  diameter  is  then  fattened  to 

the  ciding  (or  continuation  of  the  uprights  of  the 
winch  frame  if  nccctfary)  at  K ; then  patted  tlrruugh  the 
upper  block  on  the  lever,  from  thence  patted  through 
* a block  at  L,  and  then  goes  with  four  turns  round  the 
winch,  from  whence  it  is  carried  through  the  block  un- 
der the  lever,  and  fallens  to  the  machine  at  M ; by  this 
means,  if  the  winch  be  turned  one  way,  it  raifes  the 
end  of  the  finall  lever  if  the  other  deprefles  it. 

To  work  the  machine.  If  we  fuppofi:  the  great 
lever  bearing  on  the  matter  to  be  preffed,  an  iron  pin 
mutt  be  put  into  one  of  the  holes  in  the  needles  above 
the  great  lever  j and  when  the  finall  lever  is  worked  as 
far  as  it  will  go,  either  up  or  down,  another  bolt  is  to 
he  put  into  the  hole,  which  comes  nearett  above  tike 
great  lever  on  the  other  fide  of  the  uprights  BB,  and 
the  winch  then  turned  the  contrary  way,  by  which 
means  the  p retting  goes  on  whether  the  finall  lever  rifrs 
or  falls.  Before  the  rcfiftancc  is  very  great,  the  nendles 
fart  lie  tt  from  the  fulcrum  of  the  finall  lever  arc  ufed  j 
after  that  the  nearett  arc  employed,  which  doubles  the 
power  of  the  machine.  In  raifing  the  great  lever,  or 
lowciing  it  to  its  bearing,  the  needles  mutt  dittant  from 
the  fulcrum  of  the  final)  lever,  are  ufed  under  inttead 
of  civr  it.  As  the  rope  is  liable  to  flretch  and  get 
flack,  he  pafics  it,  after  taking  two  turns  on  the 
winch*  through  a pulley,  to  which  is  fufpcadsd  a weight 


of  half  a hundred,  and  then  take*  two  turns  more  be-  P 
fore  it  is  carried  through  the  other  block,  by  which ' ^ "T_ L 
means  the  flack  is  couttatiily  gathered  in,  and  the  weight 
holds  on  without  increattng  the  friction,  as  by  hanging 
under  the  winch  it  counteracts  the  preffure  upwards  oa 
its  axis. 

The  power  of  this  machine  is  very  £reat,  bctri£  as  1 
to  1136  nearly,  and  capable  by  a trifling  addition  of 
any  other  proportion.  It  is  applicable  to  many  pur. 
pofi-s  bclide  cyder-pretting,  and  is  more  Ample,  and  left 
liable  to  injury',  than  any  other  which  has  fallen  under 
our  obfervation.  Perhaps,  however,  it  would  be  an  im- 
provement to  ufe,  inttead  of  the  ropes  and  pulleys,  by 
which  the  lever  E is  moved,  a finall  wheel  or  pinion  of 
10  or  12  teeth,  on  the  axis  of  the  winch  W (n°  2.), 
and  a Uiff  beam  c n dowo  from  the  lever,  having  on  its 
lower  end  an  iron  rack,  of  which  the  teeth  take  into 
thofe  of  the  pinion.  The  a&ion  of  thefe  teeth  would, 
in  our  opinion,  be  lefs  diminiihed  by  fri&ton  and  obli- 
quity, than  the  pulleys  are  by  fridton  and  the  ftiffnefs 
of  the  rope  ; and  the  machine  would  retain  all  iu  other 
advantages. 

Pumi  ufed  by  Joiner  1,  to  keep  clofc  the  pieces  they 
have  glued,  cfpecially  panels,  &c.  of  wainfeot,  is  very 
fimpJe,  confiding  of  four  members ; via.  two  frrcwrs^ 
and  two  pieces  of  wood,  four  or  five  inches  fquare,  and 
two  or  three  fret  long  ; whereof  the  holes  at  the  two 
ends  ferve  for  nuts  to  the  fiJrews. 

Puns  ufed  by  Inlayert , refcmbles  the  joiner's  prefs, 
except  that  the  pieces  of  wood  are  thicker,  and  that 
only  one  of  them  is  moveable ; the  other,  which  is  in 
form  of  a t retted,  being  futtained  by  two  legs  or  pillars, 
jointed  into  it  at  each  end.  This  prefs  ferves  them  for 
fa  wing  and  cleaving  the  pieces  of  wood  required  in  mar- 
quetry  or  iulaid  work. 

Founder ’/  Pkfss,  is  a flrong  fquare  frame,  confiding 
of  four  pieces  of  wood,  firmly  joined  together  with  te- 
nons, See.  This  prefs  is  of  various  fixes,  according  to 
the  ftzes  of  the  moulds ; two  of  them  arc  required  to 
each  mould,  at  the  two  extremes  whereof  they  are  pla- 
ced ; fo  as  that,  by  driving  wooden  wedges  between  the 
mould  and  th  / fidcs  of  the  prefles,  the  two  parts  of  the 
mould  wherein  the  metal  is  to  be  run  may  be  prettied 
clofe  together. 

Printing- Pntxs.  See  PKIHTIKO-Prefi. 

Rof/ing-Ptxts,  is  a machine  ufed  for  the  taking  off 
prints  from  copper-plates.  It  is  much  lefs  complex  than 
that  of  tiie  letter-printers.  See  its  description  and  nfe 
under  the  article  RoUmg-prtft  Punting. 

Pxkss,  in  Coining,  is  one  of  the  machines  ufed  in  (hi- 
king of  money  ; differing  from  the  balance,  in  that  it 
has  only  one  iron  bar  to  give  it  motion,  and  prefa  the 
moulds  or  coins  ; is  not  charged  with  lead  at  its  ex- 
treme, nor  drawn  by  cordage.  See  Coiwimc. 

Binder ’/  Cutting-Putts,  is  a machine  ufed  equally  by 
book-binders,  ttationers,  ami  paftcboard-makcrgg  con- 
fiding of  two  large  pieces  of  wood,  in  form  of  checks, 
connected  by  two  flrong  wooden  ferew*}  which,  being 
turned  by  an  iron  bar,  draw  together,  or  fet  afunder, 
the  checks,  as  much  as  is  uecettary  for  the  putting  is 
tlic  books  or  paper  to  be  cut.  The  cheeks  are  placed 
lengthwifr  ou  a wooden  ttnnd,  in  the  form  of  a cheft, 
into  which  the  cuttings  fall.  Afide  of  the  checks  arc 
two  pieces  of  wood,  of  the  fame  length  with  the  ferews, 
ferving  to  dirtd  the  checks,  and  prevent  their  opening 
8 unequally. 
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Upon  the  cheek*  the  plough  moves,  to  This  manner  of  preflfog  was  only  invented  to  cover  the  Prrffi  g, 

- *-“rr-  1-  e-a 1 1 *- -1--*-*-  defers  of  the  ilufFs  : and,  accordingly,  it  has  been  fire-  B 
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Prrf*,  unequally.  ,f„  t 

Pr.ftnj*.  wjuC|,  the  cutting  knife  is  fattened  by  a ferew  $ which 
— ' has  its  key,  to  difmount  it,  on  occafion,  to  be  fturp- 
cncd. 

The  plough  con  (Ills  of  fcvcral  parts  ; among  the  reft 


quently  prohibited. 

Pressing,  or  Imprtffin y.  See  Imfrcssing 
PRESS  ION,  or  pressure,  in  the  Cartcfian  PhOo- 


a wooden  ferew  or  worm,  which,  catdiing  within  the  ' fophy,  is  a fuppofed  impulfivc  kind  of  motion,  or  rather 


nuts  of  the  two  feet  that  fuftain  it  on  the  checks,  brings 
the  knife  to  the  book  or  paper  which  is  fattened  in  the 
prefi  between  two  boards.  'Phis  ferew,  which  is  pretty 
long,  has  two  directories,  which  .refemblc  thofe  of  the 
fcrc ws  of  the  prefs.  T o make  the  plough  Hide  fquare 
and  even  on  the  cheeks,  fo  that  the  knife  may  make  an 
equal  paring,  that  foot  of  the  plough  where  the  knife  is 
pot  fixed,  Hides  in  a kind  of  groove,  fattened  along  one 
of  the  cheeks.  Laftly,  the  knife  is  a piece  of  ftcel,  fix 
or  (even  inches  long,  flat,  thin,  and  (harp,  terminating 
at  one  end  in  a point,  like  that  of  a fword,  and  at  the 
other  in  a fquare  form,  which  ferves  to  fatleu  it  to  the 
plough.  See  BoOK-Biruftwg, 

A»  the  long  knives  ufed  by  us  in  the  cutting  of  books 
or  papers,  are  apt  to  jump  in  the  cutting  thick  hooks, 
the  Dutch  are  faid  to  ufe  circular  knives,  with  an  edge 
alt  round  ; which  not  only  cut  more  tteadily,  but  lalt 
kmger  without  grinding. 

Press,  in  the  iVoollen  Manufa9oryy  is  a large  wooden 
machine,  ferving  to  prefs  cloths,  ferges,  rateens.  See. 
thereby  to  render  them  fmooth  ami  even,  and  to  give 
them  a gtofs. 

This  machine  eonfifts  of  fevcral  members  ; the  prin- 
cipal whereof  are  the*  cheeks,  the  nut,  and  the  worm 
•r  ficrcw,  accompanied  with  its  bar,  which  ferves  to 
turn  it  round,  and  make  it  defeend  perpendicularly  on 
the  middle  of  a thick  wooden  plank,  under  which  the 
fluffs  to  be  prettied  are  placed.  The  calender  is  alfo 
a kind  of  prefs,  ferving  toptefs  or  calender  linens,  filks, 
Ac. 

Liberty  of  the  P**t*.  See  Lntxnrr  of  the  Prrfi. 

PRESSING,  in  the  manufactures,  is  the  violently 
ftpicczing  a cloth,  ftuff,  & c.  to  render  it  fmooth  and 

1 here  are  two  methods  of  p retting,  vir.,  cold  and 
hot. 

As  to  tlie  former,  or  cold  prefling  : After  the  ftuff 
has  been  fcoured,  fulled,  and  (horn,  it  is  folded  fquare 
in  equal  plaits,  and  a (kin  of  vellum  or  potteboard  put 
between  each  plait.  Over  the  whole  is  laid  a fquare 
wooden  plank,  and  fo  put  into  the  prefs,  which  is  ferew- 
cd  down  tight  by  means  of  a lever.  After  it  has  lain 
a lufficicnt  time  in  the  prefs,  they  take  it  out,  remo- 
ving the  pafteboarda,  and  lay  it  up  to  keep.  Some 
only  lay  the  ftuff  on  a firm  table  after  plaiting  and 
patteboarding,  cover  the  whole  with  a wooden  plank, 
and  load  it  with  a proper  weight. 

The  method  of  prefiing  hot  is  this : When  the  ftuff 
has  received  the  above  preparations,  it  is  fprinkled  a 
little  with  water,  fometimes  gum-water  $ then  plaited 
equally,  and  between  each  two  plaits  are  put  leaves  of 
pafteboard  ; and  between  every  fixth  and  leventh  plait, 
as  well  as  over  the  whole,  an  iron  or  brafs  plate  well 
heated  in  a kind  of  furnace.  This  done,  it  is  laid  upon 
the  prefs,  and  forcibly  fere  wed  down.  Under  this  prefs 
are  laid  five,  fix,  &c.  pieces  at  the  fame  time,  all  fur- 
nished with  their  pafteboards  and  iron-plates.  When 
the  plates  are  well  cooled,  the  fluffs  am  taken  out  and 
fetched  a little  together  to  keep  them  fo  the  plaits. 


an  endeavour  to  move,  imp  retted  on  a fluid  medium,  and 
propagated  through  it. 

PRESSURE  or  air.  See  Pneumatics. 

PumuAs  of  FhuJt.  See  Hydrostatics  and  Pneu- 
matics. , 

PREST,  is  ufed  for  a duty  fo  moncY^  to  be  paid 
by  the  Iheriff  on  lues  account,  in  the  exchequer,  or  for 
money  left  or  remaining  in  his  hands  : a Sc  3 Edw.  VI. 
c.  4. 

F*itT-Afont\t  i»  fo  called  from  the  French  word  p*eB9 
that  is,  prompt u /,  fxpft/Uuj  ; for  that  it  binds  thofe  who 
receive  it,  to  be  ready  at  all  times  appointed,  being  com- 
monly meant  of  foldiers. 

PRESTA  i ION- money,  is  a futn  of  money  paiiT 
yearly  by  archdeacons  and  other  dignitaries  to  their 
bifhop,  pro  rxtgriori  jur  fdtli  'tone. 

Pre station  ( pr*faiie)t  was  anciently  ufed  for  other 
payments : Ft  qmeti  ft  mt  6e  prujlatione  muragii.  Chart. 
Hen.  VII.  Sometimes  alfo  for  pourveyance. 

PRESTEIGN  is  a town  in  RadnoHhire,  diftant 
149  miles  well -north-weft  from  London,*  in  the  direct 
road  to  AberyAwitb,  and  throughout  South  Wales,  in 
N.  Lat.  5 *°  12',  bounded  to  the  north  and  north-eaft 
by  Herefordffiire.  It  is  a neat  well  built  town,  with 
dean  and  regular  ftreets,  and  is  the  refideoce  of  many 
genteel  families.  The  neighbourhood  abounds  with  all- 
the  comforts  and  convctiicncies  of  life.  It  is  fcated  on 
a gravelly  foil  on  the  banks  of  the  river  Lug,  and  at  the 
head  of  a very  fertile  vale  : the  mountains  to  the  weft 
and  north-well  of  the  town  forming,  as  it  were,  an 
amphitheatre  round  it.  The  name  of  it  in  Wclih  it 
S/an-ytmirtu,  which  is  fuppofed  to  be  derived  from  the 
church,  which  is  dedicated  to  Saint  Andrew.  The 
town  is  divided  into  four  wards,  which  have  each  a fc- 
paratc  jurifditboh,  fcparate  officers,  levies,  &c.  The 
curfcw-bcll  of  William  the  Conqueror  (till  remains  in 
this  place,  and  is  rung  every  night-  It  is  a borough  by 
preferiptiou,  and  is  governed  by  a bailiff  annually  elec- 
ted, and  fwom  in  by  a fteward  appointed  by  the  crown. 
The  living  is  a rectory  and  vicarage  united,  and  report- 
ed to  be  worth  from  L.  500  to  L.  600  per  annum  ,•  the 
pariih  lying  in  two  counties.  Here  is  an  excellent  free 
lchool  well  endowed.  The  county  hall,  the  county  gaol, 
the  county  bridewell,  and  houfc  of  corrcttion,  are  Kept 
in  this  place.  The  markets  arc  held  on  Saturdays  ; and 
there  are  two  fairs  in  the  year.  About  a century  and- 
a half  ago  Preftergn  was  con  Adorably  larger ; had  a 
good  woollen  manufactory,  of  which  the  very  large 
buildings  uow  (landing  (formerly  belonging  to  clothiers) 
bear  ample  teftimony  j but  a fire,  luccccded  by  the 
plague,  m the  town  about  the  year  1636,  reduced  the 
fame,  and  with  it,  its  confequcnce  as  a manufa&uring 
town.  The  hcalthinefs  of  its  fituation  cannot  be  better 
afeertained  than  by  the  regifter  of  births  and  burials. 
The  parifh  embraces  at  Icait  a circle  of  19  miles  ; and 
the  average  of  buriala  for  the  laft  feven  years  was  only 
26  perfona  per  annum , and  that  of  births  foi  the  fame 
time  was  4*  ; and  of  the  former  upwardt  of  1 8 werti 
from  80  to  too  years  old.. 
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pftiVr  PR  ESTER  (John,  or  Jean),  mi  appellation  former. 
, ly  given  to  an  emperor  of  the  Tartars  who  was  over- 
i r come  and  killed  by  Jenghiz  Khan.  Since  that  time  it 

has  been  given  to  the  emperor  of  Abylfinia  or  Ethio- 
pia ; however,  in  Ethiopia  itfelf  this  name  is  utterly 
unknown,  the  emperor  being  there  called  the  grand  ne- 
gus. 

Prfster,  a meteor,  confiding  of  an  exhalation 
thrown  from  the  clouds  downwards  with  fuch  violence, 
as  that  by  the  collifion  it  is  fet  on  fire.  The  word  is 
Greek,  the  name  of  a kind  of  ferpent ; called 

alfo  dipj.ii  tf»  which  this  meteor  is  fuppofed  to  bear  a 
rrfcnihiance.  The  preflcr  dilfers  from  the  thunderbolt 
in  the  manner  of  its  inflammation  ; ami  in  its  burning 
and  breaking  every  thing  it  touches  with  greater  vio- 
lence. 

Pr ester,  a word  ufed  by  feme  to  exprefs  the  ex- 
ternal part  of  the  neck,  which  is  uiually  inflated  in  an- 

gcr. 

PRESTIMONY,  in  canon  law,  is  derived  a prajla~ 
ilone  <fuotiJiana  ; and  is,  by  fome,  defined  to  be  a kind 
of  benefice,  ferved  by  a linglc  priell.  Others  fay,  itjsthe 
incumbency  of  a chapel,  without  any  title  or  collation; 
fuch  as  are  molt  of  thofc  in  caiUcs,  what  prayers  ormafs 
arc  laid ; and  which  are  mere  unendowed  oratories. 
Whence  the  term  is  alfo  applied,  in  the  Romifh  church, 
to  certain  perpetual  offices  bellowed  on  canons,  religi- 
ous, or  others,  for  the  faying  of  mattes,  by  way  of  aug- 
mentation of  their  livings.  Others  think  it  is  a leak-, 
or  conccllion  of  any  ecclefiallical  fund  or  revenue,  be- 
longing to  a mouailery,  to  be  enjoyed  during  life.  Du 
Moulin  calls  it  a profane  btneji  e,  which,  however,  has  a 
perpetual  title,  and  an  ecclcliadicai  office,  with  certain 
revenues  attached  to  it  { which  the  incumbent  is  allow- 
ed to  fell,  and  which  may  be  poflefled  without  tonfure ; 
fuch  as  the  lay  church- wardens  of  Notre-damc.  He 
adds,  that,  in  propriety,  the  canonries  of  chapels  are 
benefices  of  this  nature.  The  moil  probable  opinion 
feems  to  be,  that  prcltimony  is  a fund,  or  revenue,  ap- 
propriated by  the  founder  for  the  fubfillcnccof  a priell, 
without  being  ere&cd  into  any  title  of  benefice,  chapel, 
prebend,  or  priory ; and  which  is  not  fubjett  either  to 
the  pope  or  to  the  ordinary,  but  whereof  the  patron, 
and  thofe  who  have  a right  from  him,  arc  tlic  collators, 
and  nominate  and  confer  plena  jure. 

PRESTO,  in  the  Italian  mafic,  intimates  to  perform 
quick  ; as  prcflijfimo  docs  extremely  ^uick. 

PRESTON,  a town  of  Lancaihiic  in  England,  fail- 
ed on  the  river  Ribhle,  over  which  there  is  a handfomc 
Rone  bridge.  Here  is  held  a court  of  chancery,  and  o- 
thcr  offices  of  juflicc  for  the  county  palatine  of  Lanca- 
flcr.  It  is  noted  for  the  defeat  of  the  rebels  here  in 
1715,  when  they  were  all  made  prifunerx,  and  feni  up 
to  London.  W.  .Long.  2.  26.  N.  Lat.  53.  45. 

PRES  I RE.  Sec  Vau  ban. 

PRETENSED  or  pretended  right,  in  law,  is 
when;  one  is  in  pottcffiori  of  lands  and  tenements,  which 
another,  who  is  out,  claims  and  files  for.  Here  the 
pretenfed  right  is  in  him  who  fo  claims  or  fues. 

PRETERITE,  in  grammar,  a tenfc  which  exprefTes 
the  time  pail,  or  an  adtion  completely  finiihed ; as, 
44  I hare  written.”  See  Perfect  aud  Gram- 
mar. 

PRETERIT  I ON,  or  pretermission,  in  rhetoric. 


a figure  whereby,  in  pretending  to  pafs  over  a thing  nn-  PnrteR 
touched,  we  make  a fummary  mention  thereof,  / W/  II 
not  Jay  he  is  valiant,  he  is  /earned,  he  b jufi,  tee.  The  , Pr'4tt,‘ 
moil  artful  praifes  arc  thofe  given  by  way  of  pretention.  * 
See  Oratory. 

PRETEXT,  a colour  or  motive,  whether  real  or 
feigned,  for  doing  foincthing. 

Toe  A PRETKXTA,  among  ihe  ancient  Romani, 
a long  white  gown,  with  a bonier  of  purple  round  the 
edges,  and  worn  by  children  of  quality  till  the  age  of 
puberty,  viz.  by  the  boys  till  17,  when  they  chan- 
ged it  for  the  toga  wri/u  : and  by  the  girls  till  mar- 
wage. 

PRETIUM  srruLCHRi,  in  old  law  books, .See.  thofe 
goods  accruing  to  the  church  wherein  a eorpfe  is  buri- 
ed. In  the  Iriih  canons,  lib.  xi*.  cap.  6.  it  is  ordered, 
that  along  with  every  body  that  is  buried,  there  go  hia 
cow,  horfe,  appaitl,  and  the  furniture  of  his  bed  ; none 
of  which  may  be  difpofed  of  other  wife  than  for  the  pay- 
ment of  debts,  &c.  as  being  familiars  and  aomcilics  of 
the  deceafed. 

PRETOR,  a magiftretc  among  the  ancient  Ro- 
mans, not  unlike  our  lord  chief  juiliccs,  or  lord  chan- 
cellor, or  both  in  one  ; as  being  veiled  with  the  power 
of  diftubuting  juflicc  among  the  citizens.  At  firfl  there 
was  only  one  pretor ; but  afterwards,  another  being 
created,  the  firil  or  chief  one  had  the  title  of  prat  or  ur- 
hantu,  or  the  44  city  pretor:”  the  other  was  called  pere- 
gnuvjt  •*  being  judge  in  all  matters  relating  to  foreign- 
ers. But,  befidca  tkefe,  there  were  afterwards  created 
many  provincial  pretors;  who  were  not  only  judges,  but 
alfo  affiflcd  the  confuls  in  the  government  of  llie  pro- 
vinces, and  even  were  imcflcd  with  the  government  of 
provinces  thcmfelves. 

PRETOR  IAN  guards,  in  Roman  antiquity,  were 
the  emperor’s  guards,  who  at  length  were  increased  to 
10,000:  they  had  this  denomination,  according  to  fome, 
from  their  being  ilationed  at  a place  called  Pratoriam  t 
their  commander  was  fly  led  pratfrStu  pratorii. 

PRETOR1UM,  or  Pr*:torm/m,  among  the  Ro- 
mans, denoted  the  hall  or  court  wherein  the  pretor  lived, 
and  wherein  he  adminiflered  juflicc. 

It  likewifc  denoted  the  tent  of  the  Roman  general, 
wherein  councils  of  war.  Sec.  were  held  : alfo  a place  in 
Rome  where  the  Pretori  an  guards  were  lodged. 

PREVARICATION,  in  the  civil  law,  is  where  the 
informer  colludes  with  the  defendants,  and  lo  makes  on- 
ly a Jham  profecution. 

Prevarication,  in  our  laws,  is  when  a man  falfcly 
feems  to  undertake  a thing,  with  intention  that  he  may 
dellruy  it ; where  a lawyer  pleads  booty,  or  acts  by  col- 
lufior,  See. 

It  alfo  denotes  a fecret  abufe  committed  in  the  exer- 
eife  of  a public  office,  or  of  a commifiion  given  by  a 
private  pctlon. 

PRIAM,  king  of  Troy,  was  the  fon  of  Laorwedon. 

He  was  carried  into  Greece  after  the  taking  of  that  city 
by  Hercules  ; but  was  afterwards  ranforned,  on  which 
he  obtained  the  name  of  Priam,  a Greek  word  ligmfy- 
ing  44  ranforned.”  At  his  return  he  rebuilt  Ilium,  and 
extended  the  hounds  of  the  kingdom  of  Troy,  which 
became  very  flourifhing  under  his  reign.  He  married 
Hecuba,  the  daughter  of  Citteus  king  of  Thrace,  by 
whom  he  hail  19  children;  and  among  the  rcll  Paris, 
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r/LafifouM  who  earned  off  Helen,  and  occasioned  the  ruin  of  Troy, 
P which  is  fnppofed  to  have  been  Sacked  by  the  Greeks 

L* 1 ^ about  1 1 84  ft.  C.  when  Priam  was  killed  by  Pyrrhus 
the  fon  of  Achilles  at  the  foot  of  an  altar  where  he  had 
taken  refuse,  after  a reign  of  52  yean.  See  Troy. 

PRIAPISMUS,  or  friafism,  is  an  erection  of  the 
penis  without  any  concomitant  pain,  or  the  confrnt  of 
other  parts.  It  is  thus  called,  bccaufe  the  perfon  in 
this  ftate  rcfcmblct  the  lewd  god  Priapus.  Ccelius  Au- 
rclianuii  fays  it  is  a palfy  of  the  feminai  vefleh,  and  other 
nerves  diftribuud  to  the  parts  about  the  penis,  by  the 
diftenfion  of  which  this  diforder  is  produced.  It  is  of 
the  fame  nature  as  the  fatyriafis.  .Sec  Medicine,  n“  372. 

PRIAPUS,  in  Pagan  worfhip,  the  fon  of  Bacchus 
and  Venus,  who  prefidcd  over  guldens  and  the  moft  in- 
decent actions,  i He  was  particularly  adored  at  Lampfa- 
cus,  a city  at  the  mouth  of  the  Hcllefpont,  faid  to  be  the 
place  of  his  birth  ; and  his  image  was  placed  in  gardens 
to  defend  them  from  thieves  and  birds  dcilructivc  to 
fruit.  He  was  ufually  reprefented  naked,  with  a Item 
countenance,  matted  hair,  and  holding  either  a wooden 
fword  or  licklc  in  his  hand,  and  with  a monftrous  pri- 
•vity  ; from  whence  downward  his  body  ended  in  a fhape- 
lcfs  trunk.  The’  facrifice  offered  to  this  obfccne  deity 
was  the  afs  ; cither  on  account  of  the  natural  uncorneli- 
nefs  of  this  animal,  and  its  propenfity  to  venery,  or  from 
the  difappointment  which  Priapus  met  with  on  his  at- 
tempting the  chaftity  of  Vella,  while  that  goddefi  was 
afleep,  when  Ihe  cfcaped  the  injury  defigned  her  by  her 
being  awaked  by  the  braving  of  old  Silenus’s  afs. 

PRICE  (Rev.  Richard),  D.  D.  L.  L.  D.  fellow  of 
the  Royal  Society  of  London,  and  of  the  Academy  of 
Sciences,  New  England,  was  born  at  Tynton  in  Gla- 
* jnorganfhire,  February  2 a.  I 72  ?.  His  father  was  a 
diflenting  miniftcr  at  Bridgend  in  that  county,  and 
died  in  1739.  At  eight  years  old  he  was  placed  under 
a Mr  Simmons  of  Neath ; and  in  four  years  removed 
to  Pentwyn  in  Caemiartherilhire  under  the  Rev.  Samuel 
Jones,  whom  he  reprefented  as  a man  of  a -cry  enlar- 
ged mind,  and  who  firft  inlpired  him  with  liberal  feuti- 
xnents  of  religion.  Having  lived  as  long  with  him  as 
with  Mr  Simmons,  he  was  fent  to  Mr  Griffith’s  acade- 
my at  Talgarth  in  Breconfhire.  In  1740  he  loft  hit 
mother;  and  on  this  he  quitted  the  academy  and  came 
to  London.  Here  he  was  fettled  at  that  academy,  of 
which  Mr  Eamcs  was  the  principal  tutor,  under  the  pa- 
tronage of  his  uncle  the  Rev.  S.  Price,  who  was  co- 
paftor  with  Dr  Watts  upwards  of  40  years.  At  the 
end  of  four  years  he  left  this  academy,  and  rcfided  with 
Mr  Strcatficld  of  Stoke  Newington  in  the  quality  of 
do'mcftic  chaplain,  while  at  the  fame  time  he  regularly 
affifted  Dr  Chandler  at  the  Old  Jewry,  and  occasionally 
affifted  others.  Having  lived  with  Mr  Streatficld  near 
13  years,  on  his  death  and  his  unclefs  he  was  induced 
to  change  his  iituation,  and  in  1757  married  Mifs  S. 
Blundell  of  Lciccftcrihirc.  He  then  fettled  at  Hack- 
ney, but  being  fhortly  after  chofcn  minifter  at  Newing- 
ton Green,  he  lived  there  uutil  tbe  death  of  his  wile, 
which  was  in  tyS6,  when  he  returned  to  Hack- 
ney. He  was  next  chufen  afternoon-preacher  at  the 
mccting-houfe  in  Poor  Jcwry-ftrect,  but  this  he  refin- 
ed on  being  eleded  pallor  of  the  Gravel-pit  meeting 
Hackney,  and  afternoon-preacher  at  Newington  Green. 
Thefe  he  refigned  with  a farewel-fcrmon  in  February 
1791.  Shortly  after  he  was  attacked  with  a nervous 


fever,  which  difappearing  was  fuccecded  by  a diforder  Price, 
in  his  bladder,  which  reduced  him  to  fuch  a degree 
that,  worn  out  with  agony  and  difeafe,  he  died  without 
a.  groan  on  the  19th  April  1791.  He  left  his  property 
to  a lifter  and  two  nephews. 

Dr  Kippis,  fpeakitig  of  his  learning  and  purfuits, 
obferves  * , that  “ his  chief  aim  wa*  to  lay  a foundation  • AMtrfk 
for  folid  knowledge,  by  an  application  to  fcicnces  of  the4*  Ai/ 
tiobleft  kind.  It  was  on  the  great  and  fundamental vral>  ®T0* 
principles  and  obligations  of  morality,  on  the  higher 
fpecies  of  mathematics,  on  the  fublirncr  parts  of  natu- 
ral philofophy,  on  the  true  balis  of  govern inent,  and  on 
the  quell  ions  which  relate  to  the  effential  welfare  and 
dignity  of  man,  tlwt  his  ftudies  were  employed  ; and  in 
the  profccution  of  thefe  ftudies  he  not  only  enriched 
his  own  mind,  but  was  enabled  to  become  of  eminent 
fervicc  to  his  country  and  to  the  world.  In  his  moral 
writings  he  has  laboured  with  diftinguifhed  ability  to 
build  the  fcience  of  ethics  on  an  immutable  bafts  ; and 
what  he  has  advanced  will  always  Hand  high  in  eftima- 
tion  a»  one  of  the  ftrongeft  efforts  of  human  reafon  in 
favour  of  the  fyftcm  he  has  adopted.  For  myfelf  (adds 
Dr  Kippis),  I lcruplc  not  to  fay,  tliat  I regard  the 
trentife  referred  to  as  a rich  treafure  of  valuable  infor- 
mation, and  as  deferving  to  be  ranked  among  the  firft 
productions  of  its  kind-  With  refped  to  his  other 
ethical  works,  every  one  muil  admire  the  zeal,  carncft- 
nefs,  and  ftrength,  with  which  he  endeavours  to  lead 
men  into  pious  views  of  God,  of  providence  and  prayer; 
and  to  promote  the  cxcrcifc  of  devout  and  amiable 
difpolitions.  In  confcquence  of  his  profound  know- 
ledge in  mathematical  calculations,  he  was  qualified  at 
a particular  crifts  for  being  of  fingular  utility  to  his 
fellow-eitirens.  A number  of  fehemes  for  infurance 
for  lives,  and  the  benefit  of  furvivnrfhip,  promiftng 
mighty  advantages,  were  riling  up  in  the  metropolis.. 

Thefe  ruinous  fehemes  would  have  been  carried  to  great 
exccfs  had  not  Dr  Price  ftepped  forward  and  difpclled 
the  dclufion.  Gratitude  will  not  allow  us  to  forget  the 
ability  and  fpirit  with  which  he  awakened  the  attention 
of  his  countrymen  to  the  redudion  of  the  national  debt. 

With  him  it  was  that  the  fcheme  of  the  prefent  rainifter- 
for  that  purpofc  is  underftood  to  have  originated.  What 
crowned  the  whole  of  his  charade r was,  its  being  an 
affcmblagc  of  the  moft  amiable  and  excellent  private  vir- 
tues. His  piety  was  finccrc,  humble,  and  fervent ; his 
foul  pure  and  elevated ; in  his  views  difinterefted  and 
noble ; and  in  his  manners'  mild  and  gentle : the  ap- 
plaufe  of  his  talents  and  virtues  will  be  tranftnitted  to- 
future  ages,  and  he  will  be  united  in  the  catalogue  with 
the  moft  eminent  benefadors  of  mankind.” 

This  is  the  panegyric  of  a friend;  but  with  few  abate- 
ments it  will  be  admitted  by  every  candid  reader.  In 
morals  Dr  Price’s  principles  were  tliofe  of  Cudworth 
and  Clarke;  and  by  many  who  have  themfclves  adopted 
a very  different  theory,  he  is  allowed  to  have  defended 
thofe  principles  with  greater  ability  than  any  other 
writer  in  the  Englifh  language  (fee  Mokal  Pk:!o/of>hy% 
n 14.)  In  metaphyfics  he  was  perhaps  too  great  an 
admirer  of  Plato,  from  whom  he  has  borrowed  a doc- 
trine concerning  ideas  which  weconfcfa  ourfclvcs  unable 
to  comprehend.  He  was  a firm  believer  in  the  imma- 
teriality of  the  foul ; but,  with  Dr  Law,  the  late  learn- 
ed bifhop  of  CarlLfle,  he  thought,  that  from  death  to 
the  refurred ion  of  the  body  it  remains  in  a dormant  or 
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quicfcent  Sate.  He  contended  for  its  indivifibility,  but 
maintained  at  the  fame  time  it*  extenfion  ; which  fur- 
nilhed  Dr  PridUey  with  fome  advantage*  in  their  ce- 
lebrated 'Controversy,  which  hi*  own  acutcncfs  would 
never  have  obtained.*  In  propagating  his  political  prin- 
ciples, which  were  republican,  he  Sometime*  exprefled 
him  Self  with  undue  vehemence  ; and  he  was  a zealous 
enemy  to  all  religious  cftablifhimtits  which,  in  his  opi- 
nion, encroach  upon  that  liberty  wherewith  Chrift  ha* 
made  us  free.  Hi*  faith  refpeAing  the  Son  of  God 
was  what  has  heen  called  fometimes  low  Arianij'm  and 
fometimes  Semi-irianifm.  From  a very  early  age  he 
claimed  the  privilege  of  thinking  for  himfelf  on  every 
fubjeA.  His  father  was  a rigid  Calrinift,  and  fpaftd 
no  pains  to  inftil  hii  own  theological  dogma*  into  the 
tender  mind  of  ltis  Ion  ; but  young  Richard  would 
often  dart  Us  doubts  and  difficulties,  and  fometimes 
incur  the  old  man's  difplrafure  by  arguing  againft  his 
favourite  fyilein  with  ati  ingenuity  that  perplexed,  and 
-a  folidity  that  could  not  be  cafily  overturned.  He  had 
once  the  misfortune  to  be  caught  reading  a volume  of 
Clarke*!  fermons,  which  his  father  in  great  wrath  fnatch- 
ed  from  hire  and  threw  into  the  fire.  Pi  j haps  he  could 
not  have  taken  a more  effectual  method  to  make  the 
book  a favourite,  or  to  excite  the  young  man’s  curiofity 
after  the  other  works  of  the  fame  author;  and  it  is  by 
no  means  improbable  that  this  orthodox  bigotry  con- 
tributed more  than  any  other  circuraftance  to  lay  the 
foundation  of  his  Ion's  Aruuitm. 

But  whatever  may  be  thought  of  Dr  Price’s  fpccu- 
lativc  opinions,  whether  political  or  religious,  his  vir- 
tues in  private  life  have  never  been  called  in  queftion. 
Of  his  praAical  religion  it  is  impoffiblc  to  fpcak  in 
terms  too  high.  There  was  a fervour  even  in  his 
public  prayers  which  indicated  the  ftrongeft  fcnlibili- 
ty  as  well  as  fioccrity  in  himfelf,  and  communicated 
its  warmth  to  thofe  who  joined  with  him.  But  in 
his  family  devotions  he  gave  (till  fuller  fcopc  to  the 
pious  emotions  of  his  foul,  and  proved  to  thofe  friends 
who  were  occaftonaDy  prefent  at  them  how  deeply  he 
felt  religious  impi\flk»n%  and  how  happily  he  blended 
in  this  as  well  as  in  other  things  the  cool  decilions  of 
the  ur.derila tiding  with  the  amiable  and  exalted  fallibi- 
lities a i the  heart. 

But  it  was  not  in  devotion  only  that  thefe  fenfibilr- 
ties  were  dif played.  He  was  a*  exemplary  in  affection 
to  his  relatives  as  in  k>vc  to  his  Maker.  Of  this  he 
gave  a drilling  though  private  inftanre  before  be  firft 
quitted  hi*  native  place  to  try  hi*  fortune  in  London. 
His  father  had  left  to  an  elder  brother  by  a former 
marriage  a very  con  fide  fable  fortune ; to  Richard  he 
left  a mere  trifle ; and  to  each  of  two  fill  era  ftOl  lefs. 
Our  author  divided  his  (hare  between  lus  lifters,  rvfcr- 
vuig  u/lumfdf  only  a few  pounds  to  defray  the  ex  pence s 
of  his  journey,  and  trading  for  his  future  fupport  to 
the  bkffing  of  God  upon  his  talents  and  his  induftry. 
As  in  early  life  he  was  an  affeAionatc  and  generous 
brother,  in  old  age  he  was  a loving  and  attentive  huf- 
hand.  His  wife,  who  for  a confuierable  time  before 
her  death  was  almuft  wholly  hclplcfs,  found  during  the 
Lift  years  of  her  life  hardly  any  enjoyment  except  in  a 
game  at  whtft  ; and  though  our  Doctor  dill  iked  cards 
an  a wade  of  time,  and  never  touched  them  on  any 
other  oocafion,  to  amufe  her  he  would  fit  down  every 
fveniog  to  the  card-table,  and  play  till  it  wa*  late,  with 


a ehcerfulaef*  and  good  humour  which  charmed  every 
period  who  had  the  happinefs  of  viewing  him  in  that  " 
endearing  fituation. 

Yet,  though  thus  attentive  to  the  obligations  of  do- 
mellic  life,  he  did  not  fuffer  hi*  private  affc&iom  to  en- 
croach upon  hi*  focial  duties.  His  talents  and  his  la- 
bour* were  ever  ready  at  the  call  of  friendihip  ; nay, 
fo  much  did  his  nature  abound  with  the  milk  of  human 
kuidncfs,  that  he  could  not  refill  without  extreme  reluc- 
tance even  troublefomc  and  unrea&mablc  felicitation*. 
His  hours  of  ftudy  and  retirement  were  frequently  bro- 
ken in  upon  by  applications  for  afliftancc  and  ad  rice, 
cfpccially  in  matters  relating  to  annuities  and  life-infu- 
ranccs ; and  in  this  way  he  facrificcd  much  of  his  per- 
tonal  convenience  to  individual*  of  whom  he  knew  but 
little,  and  from  whore  he  would  accept  of  no  pecuniary 
recompenfe.  HU  good  nature  in  this  rcfpeA  amounted 
almnft  to  a foible ; and  fubjeAed  him  to  importunities 
and  luf*  of  time,  of  which  he  would  fometimes  com- 
plain as  interfering  materially  with  more  important  and 
more  generally  ufcful  ftudics. 

Whilft  he  tli us  obliged  the  rich  by  his  mental  talents, 
he  fuccoured  the  poor  with  hU  earthly  fuhftancc.  A 
fifth  part  of  his  annual  income  was  regularly  devoted 
to  charitable  purpofes;  and  he  was  laudably  anxious  to 
diftribute  it  in  fucb  a way  as  might  produce  the  great- 
eft  good.  In  the  praAke  of  this,  and  indeed  uf  all  hit 
virtues,  he  was  utterly  devoid  of  oftentation.  Simpli- 
city and  humility  were  among  the  ftrong  features  of 
his  chr«i&er.  No  man  was  ever  left  fenfibk  of  his  own 
excellence,  or  lefs  elated  by  bis  own  celebrity  ; and  in 
no  mao  was  the  dignity  of  artkfs  manners  and  unaffected 
modcitv  more  happily  difphycd. 

Hi*  face  was  the  true  index  of  his  mind.  It  beam- 
ed with  philanthropy  ; and  when  lighted  up  in  convcr- 
fat  ion  with  his  friends,  adorned  an  afpeA  peculiarly 
pleating.  His  perfon  was  {lender,  and  rather  below 
the  common  fixe,  but  poffcftcd  of  £rcat  mufcuhtr  ftrength 
and  remarkable  aAivtty.  A habit  of  deep  thought  had 
given  a {loop  to  his  figure,  and  he  generally  walked  a 
briik  pace  with  his  eyes  on'thc  ground,  his  coat  button- 
ed, one  hand  in  his  pocket,  and  the  other  Twinging  by 
his  fide. 

It  is  natural  to  fuppofc  that  fuch  a man  as  Dr  Price, 
fome  of  whole  writings  were  translated  into  forcigw 
languages,  would  be  very  generally  refpeAed  in  the  re- 
public of  letters,  ai»d  liavc  many  correlpondenta.  The 
fuppofition  is  well  founded.  In  17 63  or  1764.  he  was 
chofen  a fellow  of  the  Royal  Society,  and  contributed 
largely  to  the  tranfaCtions  of  that  learned  body  ; in 
17*9  he  received  from  Aberdeen  a diploma  creating 
him  DD.;  and  in  1783  the  degree  of  LL.D.  was  con- 
ferred upon  him  by  the  college  of  Yale  in  Connecticut. 
A*  in  1770  he  had  refufed  an  American  degree  which 
had  been  conveyed  to  him  by  Dr  Franklin,  his  accep- 
tance of  one  13  years  afterward*  can  be  attributed  only 
to  his  extravagant  attachment  to  a republican  form  of 
government ; which  was  the  greateft  defcA  in  his  cha- 
raAer,  and  (hows  what  prejudices  the  mod  vigorous 
mind  will  imbibe  by  thinking  always  on  the  fame  fub* 
jrAs,  and  in  the  fame  track.  Among  his  conrfpon- 
dents,  the  molt  eminent  in  his  own  country  were  the 
late  Lord  Chatham,  Lord  Stanhope,  Lord  Lanfdowne, 
the  late  bllhop*  uf  Carliflc  and  St  Afiiplt,  and  the  pro 
fent  bilhop  of  Laudaff ; Mr  Hume,  Mr  Harris  of  S»- 

lifbury. 
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lifbury,  Dr  Gregory  of  Edinburgh,  *uui  the  celebrated 
Mr  Howard,  who  lived  with  him  on  terras  of  the  great- 
eft  intimacy  ; in  America  he  corrvfponded  with  Dr 
Fnnklitiy  Dr  Chauncey,  Mr  Adams,  and  others  ; and 
in  Fiance  with  the  celebrated  Turgot,  the  Duke  de 
Roche  foucault,  and  feveral  of  the  firft  national  affembly. 
One  of  bin  female  corrcfpondcnts  fk  itched  his  character 
■with  great  juftnefs  many  years  ago  under  the  fiftitious 
but  well  applied  name  of  Sm^'uiut  ; and  with  this  cha- 
racter wc  (hall  clofe  thefe  (hort  memoirs. 

While  the  vain  man  is  painfully  driving  to  owt- 
(hine  the  company  and  to  attrad  the  admiration  by 
lalfe  wit,  forced  compliments,  and  ftudied  graces,  he 
muft  furely  be  mortified  to  obferve  howconftantly  Sim- 
plicius engages  their  attention,  refpect,  and  complacen- 
cy, without  having  once  thought  of  himfclf  as  a perfon 
of  any  confluence  among  them.  Simplicius  imparts 
his  iuperior  knowledge,  when  called  upon,  as  cafily  and 
naturally  as  he  would  tell  you  what  it  is  o'clock  { and 
with  the  fame  rradinefs  and  good  will  informs  the  moft 
ignorant  or  confers  with  the  moft  learned.  He  is  as 
willing  to  receive  information  as  to  give  it,  and  to  join 
the  company,  as  far  an  he  is  able,  in  the  moll  trilling 
convocation  into  which  they  may  happen  to  fall  as  in 
the  moft  ferious  and  fublime.  If  he  difpates,  it  is  with 
as  much  candour  on  the  mod  important  and  intrrefting 
as  on  the  moft  infignifeant  fubje&s ; and  he  is  not  lefs  pa- 
tient in  hearing  than  in  anfwcring  his  antagonift.  If  you 
talk  to  him  of  hunfclf  or  his  works,  he  accepts  praife  or 
acknowledges  defeats  with  equal  mccknefs,  and  it  is  ira- 
pofflhle  to  fufpett  him  of  alleviation  in  either.  Wc  are 
more  obliged  by  the  plain  unexaggeraled  expreflions  of 
his  regard,  than  by  the  compliments  and  attentions  of 
the  moft  accompliihcd  pattern  of  high  breeding ; bc- 
caufe  his  benevolence  and  finccrity  arc  fo  ftrongly  mark* 
ed  in  every  look,  word,  and  action,  that  ice  are  convin- 
ced his  civilities  are  offered  for  our  fakes,  not  for  his 
own,  and  arc  the  natural  effects  of  real  kindnefs,  not 
the  fludied  ornaments  of  behaviour.  Every  one  is  de- 
sirous to  (how  him  kindnefs  in  return,  which  we  know 
will  be  accepted  juft  as  it  is  meant.  All  are  ready  to 
pay  him  that  deference  which  he  docs  not  defire,  and 
to  give  him  credit  for  more  than  he  a flumes,  or  even 
more  than  he  poffeffes.  With  a perfon  ungraceful,  and 
with  manners  unpolifhed  by  the  world,  his  behaviour  is 
always  proper,  eafy,  and  refpe&able;  as  free  fiom  con- 
ftraint  and  fertility  in  the  higheft  company,  as  from 
haughtinefs  and  infulence  in  the  lowed.  His  diguity 
arifes  from  his  humility  ; and  the  fweetnefs,  gcntlcncfs, 
and  franknefs  of  his  manners,  from  the  real  goodnefs 
and  rectitude  of  his  heart,  which  lies  open  to  iufpcclion 
in  all  the  fearleffnefs  of  truth,  without  any  need  of  dif- 
guife  or  ornament." 

Such  was  Dr  Price. — Of  his  public  principles  men 
will  think  differently ; of  his  private  worth  there  can 
be  but  one  opinion.  He  will  live  in  the  memory  of  his 
friends  till  memory  has  loft  her  power.  To  poflerity 
)iis  works  will  be  his  monument.  They  arc ; A Re- 
view of  the  principal  Qucftioni  and  Dimculties  in  Mo- 
tab,  8vo,  1758;  Diflertations  on  Providence,  &c.  8vo, 
1767  | Ohfcrvations  on  Revcrfionary  Payments,  dec* 
$vo,  1771  j Appeal  on  the  National  Debt,  &c.  8vo, 
I773J  Obfenrations  on  the  Nature  of  Civil  Liberty, 
1776;  oft  Materialifm  and  Ncccflky,  in  a corrcfyuu- 
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dencc  between  Dr  Price  and  Dr  Prieftfey,  *779* 
Annuities,  Affurances,  Population,  &c.  8vo,  1779  ; on 
the  Population  of  England,  1780;  on  the  Public  Debts 
Finances,  Loans  &c.  8vo,  1783  ; on  Revcrfionary 
Payments,  2 vols,  17835  on  the  importance  of  the  A- 
mcrican  Revolution,  1784:  befides  Sermons,  and  a va- 
riety of  papers  in  the  Philofophical  Transactions  on 
ailronomieal  and  other  philofuphical  fuhjrlts. 

PRIDE,  inordinate  and  unreafonable  fclf-cflcem,  at- 
tended with  infolcncc  and  rude  treatment  of  othera.— 
It  is  frequently  confounded  with  vanity,  and  fometimea 
with  dignity ; bat  to  the  former  paflion  it  has  no  re* 
femblancc,  and  in  many  circumftances  it  differs  from  the 
latter.  Vanity  is  the  parent  of  loquacious  boaftiug  5 
and  the  perfon  fubjeft  to  it,  if  his  pretences  be  admit- 
ted, has  uo  inclination  to  infult  the  company*  The 
proud  man,  ou  the  other  hand,  is  naturally  filent,  and, 
wrapt  up  in  his  own  importance,  he  feldom  (peaks  but 
to  make  his  audience  feel  their  inferiority.  It  is  this 
circumftance  which  dillinguiihes  pride  from  dignity, 
and  cooftitutcs  its  finfuluefs.  Every  man  poffcffed  of 
great  powers  of  mind  is  confcious  of  them,  and  fe#l* 
that  he  holds  a higher  rank  in  the  fcale  of  cxiftence  than 
he  whofe  powers  are  lefs.  If  he  recoiled,  at  the  fame 
time,  that  he  has  nothing  which  he  did  not  receive,  and 
that  his  fuperiority  is  owing  to  the  good  plcafure  of 
Him  who  forms  hit  creatures  differently,  as  the  potter 
forms  his  clay  ; he  will  he  fo  far  from  infulting  his  in- 
feriors, that  when  neccflarfly  in  company  with  them, 
he  will  hear  with  their  foibles,  and,  as  far  as  is  proper, 
make  thwn  lofc  fight  of  the  diftancc  which  the  laws  of 
God  and  man  have  for  ever  placed  between  them  and 
him.  This  condcfccnfion,  however,  if  he  be  a man  of 
dignity,  will  never  lead  him  to  join  with  them  in  any 
mean  or  dirty  action.  He  will  cycn  cxcufc  in  tliem 
many  things  which  he  would  condemn  in  himfclf,  and 
give  them  his  good  wifhes,  after  they  have  forfeited  his 
eileem.  Such  a character  is  amiable  and  rcfpc&able, 
and  what  every  man  fhould  labour  to  obtain.  From  the 
weakness  of  human  nature,  however,  it  is  too  apt  to  de- 
generate into  pride. 

To  a man  of  great  intdlc&ual  powers  and  various 
erudition,  the  conversation  of  ordinary  perfons  affords 
neither  inflru&ion  nor  amufement ; and  loch  convoca- 
tion, when  often  repeated,  muft,  from  the  nature  pf 
things,  become  tedious  and  irkfome.  But  it  requires 
great  command  of  temper  and  of  manners  to  prevent 
uncafincfj  long  felt  from  fume  times  betraying  itfclf  by 
external  fymptoms,  fuch  as  peevifh  exprefuons,  a for- 
bidding look,  or  abfence  of  mind  ; and  thefe  are  the  in- 
fallible indications  of  contempt  for  the  company,  the 
very  worft  ingredient  in  the  paflion  of  pride.  If  this 
contempt  be  often  excited,  it  will  be  formed  into  a ha- 
bit ; and  the  proud  man  will  be  fo  much  under  its  influ- 
ence, as  to  infult  his  inferiors,  and  foractimcs  his  equals, 
without  forming  the  refolution  to  infult  either  the  one 
or  the  other.  Such  a tliaracter  is  hateful  to  every 
company,  and  is  fo  far  from  indicating  true  dignity  of 
mind  in  him  to  whom  it  belongs,  that  it  is  obviuufly 
affoc iated  with  meanoefs,  and  indicates  a coufcioufncf* 
of  fame  radical  dcfeA.  He  who  poffeffcs  real  and  con- 
fpicuous  merit  has  no  occafion  to  dipref*  others  for  tlw* 
purpofc  of  raifmg  himfclf  j his  fupenority  will  be  cheer- 
fully acknowledged:  but  whea  a nt^u  of  undoubted 
3 S cmi- 
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*rul«  eminence  In  one  refpeft,  1*3  fo  fwotlen  with  pride  as  to 
Friene,  ma^c  him  w'fl*  aPPear  great  in  all  rcfpc£$,  he  has 
Y . 'V-  no  other  means  of  enforcing  his  ill-founded  claim,  than 
difp laying  his  acknowledged  fuperiority,  with  fuch  in- 
foknee  aa  may  drive  at  a diitancc  from  him  every  per- 
fon  by  whom  he  is  confciou*.  that  in  many  inftanees  he 
might  he  more  than  rivalled.  Whoever  is  proud  of 
knowledge,  would  do  well  to  confidcr  how  much  know* 
ledge  he  wants. 

The  fame  obfervations  which  we  have  made  on  pride 
of  parts  will  apply  to  every  other  fpccics  of  pride,  fuch 
as  pride  of  birth,  office,  or  riches,  &c.  The  peace  and 
order  of  fociety  require  difference  of  rank,  accompanied 
with  different  degrees  of  authority  ; and  he  who  inhe- 
rits a title  or  office  from  his  anccflors,  may  without 
pride  be  confcious  of  his  fuperiority,  provided  he  forget 
not  that  fuch  fuperiority  is  conferred  on  families  and 
individuals,  not  for  their  own  fakes,  but  for  the  good 
of  the  community.  The  peer,  who  keeps  this  circum- 
llancc  in  mind,  may  maintain  his  Hation,  and  reprefs 
the  forward  petulance  of  the  plebeian,  without  giving 
offence  to  any  thinking  man  ; but  if  he  dwell  upon  his 
rank  with  too  much  complacency,  lie  will  in  procefs  of 
time  be  apt  to  confidcr  himfclf  and  his  family  as  fupc- 
rior  by  nature  to  ihufe  upon  whom  no  title  has  been 
conferred,  and  then  his  pride  will  become  intolerable. 
If  we  could  trace  our  defeents,  fays  Seneca,  we  fliould 
find  all  Haves  to  come  from  princes,  and  all  princes  from 
Haves.  To  be  proud  of  knowledge,  is  to  be  blind  in 
the  light ; to  be  proud  of  virtue,  is  to  poifon  ourfelvcs 
with  the  antidote  ; to  be  proud  of  authority,  is  to  make 
our  rife  our  downfal.  The  beft  way  to  humble  a proud 
man  is  to  negleft  him. 

PRIDEAUX  (Humphry)  was  bom  at  Padftow  in 
Cornwall  in  1648,  and  was  honourably  defeended  by 
both  parents.  Three  years  he  iludied  at  Wcilminfter 
under  Dr  Bufby  ; and  then  was  removed  to  Chrifl- 
church,  Oxford.  Here  he  publillied,  in  1676,  his 
Marmora  Oxonienjta  ex  Arundehanti,  Seldrnianit,  afiif- 
qut  ( onjlata , cum  perfxtuo  Comment  ar  to,  This  introdu- 
ced him  to  the  lord  chancellor  Finch,  afterward  earl 
of  Nottingham,  who  in  1679  prefented  him  to  the  rec- 
tory of  St  Clements  near  Oxford,  and  in  1681  bellowed 
on  him  a prebend  of  Norwich.  Some  years  after  he  was 
engaged  in  a controverfy  with  the  Papiffs  at  Norwich, 
concerning  the  validity  of  the  orders  of  the  church  of 
England,  which  produced  his  book  upon  that  fubjccl. 
In  1688  he  was  inffalled  in  the  archdeaconry  of  Suf- 
folk j to  which  he  was  collated  by  Dr  Lloyd,  then  bi- 
fhop  of  Norwich.  In  1 69 1,  upon  the  death  of  Dr 
Edward  Pocockc,  the  Hebrew  profefforfilip  at  Oxfoid 
l»eing  vacant,  was  offered  to  Dr  Prideaux,  but  he  re- 
fufed  it.  In  1697,  he  publifhed  his  Life  of  Mahomet, 
and  in  1702  was  installed  dean  of  Norwich.  In  1710 
he  was  cut  for  the  Hone,  which  interrupted  his  Hudics 
for  more  than  a year.  Some  time  after  his  return  to 
Loudon,  he  proceeded  with  his  Connexion  of  the  Hi- 
ftory  of  the  Old  and  New  Teftament ; which  he  had 
begun  when  he  laid  afide  the  dcfign  of  writing  the 
Hiilorv  of  Appropriations.  He  died  in  1724. 
f FtfaJVrb  PRIENE,  an  ancient  town  of  Afia  Minor.  It  is 

*Trawt*  im  now  called  S/jmJuH,  and  Sa>nfun-lat(/i,  which  do  not 
Aft*  Mi-  however  appear  to  be  very  recent.  It  was  taken  in 
1391  by  Baja/.et,  who  fubdued  Ionia.  It  had  former- 
ly, without  including  the  citadel,  three  gateways  ; one 


bf  which  was  towards  Kclihefh,  an  adjoining  village  $ Prisft. 
and  without  it  are  vaults  of  fepulchres.  The  entrance  — - y— 
was  not  wide.  A part  of  the  arch,  confining  of  a 
fingle  row  of  maflive  Hones,  Hill  remains  ; but  thofc  on 
which  it  rcHs  arc  fo  corroded  by  age,  broken,  or  di- 
Horted,  as  to  feem  every  moment  ready  to  yield  and  let 
down  their  load.  A rugged  way  leads  to  a fccond 
opening  in  the  wall  oppofitc  to  this,  and  about  a mile 
from  it ; beyond  which  arc  likewife  vaults  of  fepulchres. 
Between  thefe  was  a gate  facing  to  the  plain  ; and  on 
the  left  hand  goiug  out  of  it  is  a hole,  rcfembling  the 
mouth  of  an  oven,  in  the  fide  of  a fquare  tower  ; and 
over  it  an  infeription  in  fmall  characters,  exceeding- 
ly difficult  to  be  read.  It  fignifies,  that  a certain 
Cyprian  in  his  fleep  had  beheld  Ceres  and  Prefer- 
pinc  arrayed  in  white;  and  that  in  three  vifions  they 
had  enjoined  the  worfhip  of  a hero,  the  guardian  of  the 
city,  and  pointed  out  toe  place  where,  in  obedience  to 
them,  he  had  ereCted  the  god.  This  was  probably 
fome  local  hero,  whofc  little  image  was  fet  in  the  wall, 
and  whofc  name  and  memory  have  perifhed. 

PRIEST,  a peTfon  fet  apart  for  the  pcformancc  of 
(acrifice,  and  other  offices  and  ceremonies  of  religion. 

Before  the  promulgation  of  the  law  of  Mofes,  the  firff- 
bom  of  every  family,  the  fathers,  the  princes,  and  the 
kings;  were  priefis.  Thus  Cain  and  Abel,  Noah,  A- 
braham,  Mclchizedec,  Job,  Ifaac,  and  Jacob,  offered 
thcmfclvcs  their  own  facrificcs.  Among  the  Ifraclitcs, 
after  their  exod  from  Egypt,  the  prieHhood  was  con- 
fined to  one  tribe,  and  it  confiffed  of  three  orders,  the 
AijpLpriefl,  prirjit,  and  Lrvttri.  The  prieHhood  was 
made  hereditary  in  the  family  of  Aaron,  and  the  firH- 
bom  of  the  oldeH  branch  of  that  family,  if  he  had  no 
legal  blemifh,  was  always  the  high-prieft.  This  divine 
appointment  was  obferved  with  confidcrable  accuracy 
till  the  Jews  fell  under  the  dominion  of  the  Romans, 
and  had  their  faith  corrupted  by  a falfe  philofopht. — 

Then,  indeed,  the  high-pricHhood  was  fomctiincs  fet 
up  to  fale,  and  inHead  of  continuing  for  life,  as  it  ought 
to  have  done,  it  Items,  from  fome  paffages  in  the  New 
TeHament,  to  have  been  nothing  more  than  an  annual 
office.  There  is  fufficicnt  reafon,  however,  to  believe, 
that  it  was  never  difpofed  of  but  to  fome  defeendant 
of  Aaron,  capable  of  filling  it,  had  the  older  branches 
been  extinCl.  (For  the  confecration  and  offices  of 
the  Jewifh  prieHhood,  we  refer  our  readers  to  the 
books  of  Mofes).  In  the  time  of  David,  the  inferior  t 
prieHs  were  divided  into  24  companies,  who  were  to 
ferve  in  rotation,  each  company  by  itfelf,  for  a week. 

The  order  in  which  the  feveral  courfes  were  to  ferve  was 
determined  by  lot  ; and  each  courfe  was  in  ail  fucceed- 
ing  ages  called  by  the  name  of  its  original  chief.— All 
nations  have  had  their  prietii.  The  Pagans  had  priejle  of 
Jupiter,  Mar?,  Bacchus,  Hercules,  Ofiris,  and  Ifis,  &c.  ; 
and  fome  deities  had  prujicjfet.  The  Mahometans  have 
prieHs  of  different  orders,  called  febitk,  and  mufti  g and 
the  Indians  and  Chinefe  have  their  bromine  and  bonxrt. 

It  has  been  much  difputcd,  whether,  ia  the  Chri- 
ffian  church,  there  be  any  fuch  officer  as  a pritj)>  in  the 
proper  fenfe  of  the  word.  The  church  of  Rome,  which 
holds  the  propitiatory  facriiice  of  the  maf,  has  of  courfe 
her  proper  prie/lbootk  In  the  church  of  England,  the 
word  prteji  is  retained  to  denote  the  fccond  order  in  licr 
hierarchy,  but  we  believe  with  verydiffcrentfignifications, 
according  to  the  different  opinions  entertained  of  the 

Lord's 
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P risut  Lord'*  flipper.  Some  few  of  her  divine#,  of  £reat  learn- 
w II  ing,  and  of  undoubted  Protedantifm,  maintain  that  the 
J*rteer.  fupper  is  a commemorative  and  mcbarijiiial facri - 

fier.  Tilde  confider  all  who  are  authorised  to  admini- 
fter  that  facramcnt  as  in  the  llriclcft  fenfe  pritjls. 
Other#  hold  the  Lord’s  fupper  to  be  a /call  upon  the 
ent  Sacrifice,  once  offered  on  the  crofs ; and  thefe  too 
mull  confider  themfclves  as  clothed  with  fomc  kind  of 
pricllhood.  Great  numbers,  however,  of  the  Englilh 
clergy,  perhaps  the  majority,  agree  with  the  church  of 
Scotland,  in  maintaining  that  the  Lord's  fupper  is  a 
nte  of  no  other  moral  import,  than  the  mere  comme- 
moration of  the  death  of  Chriil.  Thefe  cannot  conli- 
der  themfclves  as  priefis  in  the  rigid  fenfe  of  the  word, 
but  only  as  prejhyters , of  which  the  word  prirfi  is  a con- 
traction of  the  fame  import  with  elder.  See  Sum*,  of 
the  Lord, 

PRIMAL  vt*,  among  phyficians,  denote  the  whole 
alimentary  duCl ; including  the  cefopliagus,  llomach, 
and  inteflincs,  with  their  appendages. 

PRIMAGE,  in  commerce,  a fmall  duty  at  the 
water-fidc,  ufually  about  1 id.  per  ton,  or  6<L  per  bale, 
due  to  the  mailer  and  mariners  of  a fhip. 

PRIMARY,  firll  in  dignity,  chief,  or  principal. 

Pkimakt  Qualities  of  Bodies.  See  Metaphysics, 
n°  152. 

PRIMATE,  in  church-polity,  an  archbilhop,  who 
is  inverted  with  a jurisdiction  over  other  bilhops. 

PRIME,  primus,  an  appellation  given  to  whatever 
is  firll  in  order,  dcgTcc,  or  dignity,  among  fcvcral 
things  of  the  fame  or  like  kind  ; thus  we  fay,  the  prime 
miniiter,  prime  coll,  &c. 

Prime  is  fomc  times  ufed  to  denote  the  fame  with  de- 
cimal, or  the  tenth  part  of  an  unit. 

P suae*- Figure,  in  geometry,  one  which  cannot  be 
divided  into  any  other  figures  more  fimple  than  itfclf, 
as  a triangle  among  planes,  and  the  pyramid  among 
folids. 

For  prime  numbers,  in  arithmetic,  fee  the  article 
Number. 

Pkimm  of  the  Moon , is  the  new  moon  when  (he  firll 
appears,  which  is  about  three  days  after  the  change. 

Pmimm  Vertical , is  that  vertical  circle  which  paffes 
through  the  poles  of  the  meridian,  or  the  call  and  weft 
points  of  the  horizon j whence  dials  projected  on  the 
plane  of  this  circle  are  called  prime  vertical,  or  north- 
and-fouth  dials. 

Prime,  in  the  Romiih  church,  is  the  firll  of  the  ca- 
nonical hours,  luce  ceding  to  lauds. 

Prime,  in  fencing,  is  the  firll  of  the  chief  guards. 
See  Guard. 

PRIMER  seasin,  in  feodal  law,  was  a feudal 
burden,  only  incident  to  the  king’s  tenants  in  cafiite , 
and  not  to  thefe  who  held  of  inferior  or  mefne  lords. 
It  was  a right  which  the  king  had,  when  any  of  his 
tenants  in  capite  died  feized  ot  a knight’s  fee,  to  re- 
ceive of  the  heir  (provided  he  were  of  full  age^  one 
whole  year’s  profits  of  the  lands  if  they  were  in  im- 
mediate poffcliion,  and  half  a year’s  profits  if  the 
lands  were  in  reverfion  cxpc&ant  on  an  eftate  for  life. 
This  feems  to  be  little  more  than  an  additional  relief, 
(fee  Relief)  ; but  grounded  upon  this  feodal  reafou, 
That,  by  the  ancient  law  of  feods,  immediately  upon 
the  death  of  a vaffal  the  fuperior  was  entitled  to  enter  aud 


take  icifin  or  pofleflion  of  the  land,  by  way  of  pro-  Primiug 

tedion  again  rt  intruders,  till  the  heir  appeared  to  l! 

claim  it,  and  receive  invelliture  : and  for  the  time  the 

lord  fo  held  it,  he  was  entitled  to  tike  the  profits ; nit^rc'  Y 

and  unlefs  the  heir  claimed  within  a year  and  day,  it 

was  by  the  Uriel  law  a forfeiture.  Tins  pradice  how. 

ever  feems  not  to  have  long  obtained  in  England,  if 

ever,  with  regard  to  tenures  under  inferior  lords  ; but. 

as  to  the  king’s  tenures  in  capite,  this  prima  ftifina  was 

exprefsly  declared,  under  Hen.  III.  and  Ed.  II.  to 

belong  to  the  king  by  prerogative,  in  contradirtintlion 

to  other  lords.  And  the  king  was  entitled  to  enter 

and  receive  the  whole  profits  of  the  land,  till  livery 

was  fued  ; which  fuit  being  commonly  within  a year 

and  day  next  after  the  death  of  the  tenant,  therefore 

the  king  ufed  to  take  at  an  average  the firfi-fruiti,  that 

is  to  fay,  one  year’s  profits  of  die  land.  And  this 

afterwards  gave  a handle  to  the  popes,  who  claimed  to 

be  feodal  lords  of  the  church,  to  claim  in  like  manner 

from  every  clergyman  in  England  the  firll  year’s 

profits  of  his  benefice,  by  way  of  primitie,  or  firft- 

fruits. — All  the  charges  arifing  by  primer  feifin  were 

taken  away  by  12  Car.  II.  c.  24. 

PRIMING,  in  gunner)*,  the  train  of  powder  that 
is  laid,  from  the  opening  of  the  vent,  along  the  gutter 
or  channel  on  the  upper  part  of  the  breech  of  the 
gun  : which,  when  fired,  conveys  the  flame  to  the 
vent,  by  which  it  is  further  communicated  to  the 
charge,  in  order  to  fire  the  piece.  This  operation  is 
only  ufed  on  Ihipkoard  at  the  proof,  and  fometime9  in 
garrifon  ; for,  on  all  other  occafions,  tubes  are  ufed  for 
that  purpofe. 

PoibsiNG-lVire,  in  gunnery,  a fort  of  iron  needle 
employed  to  penetrate  the  vent  or  touch-hole  of  a piece 
of  ordnance,  when  it  is  loaded  : in  order  to  difeover 
whether  the  powder  contained  diercin  is  thoroughly 
dry  and  fit  for  immediate  fcrvicc ; as  like  wife  to  fearch 
the  vent  and  penetrate  the  cartridge,  when  the  guns  are 
not  loaded  with  the  loofc  powder. 

Priming,  among  painters,  fignifies  the  laying  on  of 
the  firll  colour. 

PRIMIP1LUS,  in  antiquity,  the  centurion  of  the 
firll  cohort  of  a legion,  who  had  the  charge  of  the  Ro- 
man eagle. 

PRIMITIVE,  the  firfl-fruits  gathered  of  the  earth, 
whereof  the  ancients  made  prefents  to  the  gods. 

PRIMITIVE,  in  grammar,  is  a root  or  original 
word  in  a language,  in  contradiftin&ion  to  derivative  ; 
thus,  God  is  a primitive ; godly,  a derivative  j and  god- 
like, a compound. 

PRIMOGENITURE,  the  right  of  the  firfl-born, 
has  among  mod  nations  been  very  confiderable.  The 
firll-bom  fon  in  the  patriarclial  ages  had  a fuperiority 
over  his  brethren,  and,  in  the  abfcnce  of  his  father,  was 
priell  to  the  family.  Among  the  Jews,  he  was  confe- 
cratcd  to  the  Lord,  had  a double  portion  of  the  inheri- 
tance, and  fuccecdcd  in  the  government  of  the  family  or 
kingdom.  It  is,  however,  remarkable,  and  unque- 
stionably fhows  the  connexion  between  this  inftitution 
and  the  birth  and  office  of  our  Saviour,  that  if  a wo- 
man’s firll  child  was  a girl,  neither  Ihc,  nor  the  children 
that  came  after  her,  were  confcc rated. 

In  every  nation  of  Europe,  the  right  of  primogeni- 
ture picvaits  in  fome  degree  at  prefent,  but  it  did  not 
3 S 2 . prevail 
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Primcrfe.  prevail  always.  Tlie  law  which  calls  the  elder-born  to 
, **'  'mu  x'  the  crown,  preferably  to  the  others,  was  not  introdu- 
ced into  France  till  very  late  ; it  was  unknown  to  tht 
firft  race  of  kings,  and  even  to  the  fccond.  The  four 
fons  of  Clovis  (hared  the  kingdom  equally  among 
themfclves  ; and  Louis  le  Debonnaire  did  the  fame  : it 
was  not  till  the  race  of  Hugh  Capet,  that  the  preroga- 
tive of  fucceffion  to  the  crown  was  appropriated  to  the 
firit-born. 

By  the  ancient  cuftom  of  Gave/-isruft  Hill  prvfeTved 
in  foiiK  parts  of  our  illand,  primogeniture  U of  no  ac- 
count ; the  paternal  eitaie  being  equally  (hared  by  all 
the  fons.  And  it  has  been  a matter  of  violent  and 
learned  difpute,  whether,  at  the  death  of  Alexander 
III.  Baliol  or  Bruce  wu;,  by  the  law  as  it  then  Hood, 
heir  to  the  crown  of  Scotland.  The  former  had  un- 
doubtedly the  right  of  primogeniture,  but  the  latter 
Hood  in  one  degree  of  nearer  relation  to  the  deceafcd 
forereign  ; and  the  Scott iJh  barons,  not  being  able  to 
determine  whofe  claim  was  beft  founded,  referred  the 
queftion  to  Edward  I.  of  England,  and  thereby  invol- 
ved their  country  in  a long  aud  ruinous  war.  Sec  Scot- 
land. 

PRIMORIE,  is  a name  given  by  the  Slavi  to  that 
tra&  of  fea-coaft  which  lies  between  the  two  riven  Cet- 
tina  and  Narenta,  the  firft  of  which  is  the  Neftus  and 
Tiltiras,  and  the  fecond  the  Narus,  of  the  ancients;  com- 
priftng  what  was  properly  called  Dalmatia  two  ages  be- 
fore our  era,  and  which  was  known  to  the  Greeks  of 
the  low  times  under  the  name  of  Parata/ajfio.  Appian 
informs  us,  that  the  Ardci  or  Vardci  poffdTcd  many  ci- 
ties there,  part  of  which  they  feized  before  the  invafion 
of  the  Romans,  and  part  they  built  themfclves.  We 
learn  alfo  from  the  Tdbttla  Pentingenana,  that  after  the 
conqueft  many  of  thofc  cities  remained,  and  were  inha- 
bited by  the  conquerprs,  who  alfo  founded  new  fcttle- 
ments.  And  indeed  were  thefe  proofs  wanting,  the 
numerous  inferiptions  found  near  the  fea,  and  fometirnes 
among  the  hills,  would  render  it  at  lead  probable.  The 
coatt  is  extremely  pleafaut,  the  foil  fertile,  and  the  fitu- 
0 ation  mod  convenient  for  commerce  with  the  inhnd 
provinces.  By  bad  management,  however,  much  ground 
haa  becu  loft  near  the  fea,  by  its  being  covered  with 
gravel,  and  by  imprudent  cultivation  of  the  hills,  the 
impetuous  fury  of  the  mountain  torrents  has  rendered 
a part  of  it  uninhabitable.  Macarlka  is  now  the  only 
town  in  the  territory,  and  it  appears  to  have  rifen  out 
of  the  ruins  of  the  ancient  Ratamxvm  of  Pliny.  It 
formed  a part  of  the  Narcotan  date  for  fcvcral  ages,  and 
afterwards,  together  with  the  reft  of  Primoric,  patted  Un- 
der the  obedience  of  various  Chriftiao  princes.  It  after- 
wards became  fubjedl  to  the  Ottoman  Porte,  and  at  laft 
voluntarily  fubjccted  itfclf  to  the  Venetian  republic. 
See  Dalmatia  and  Macaxska.  Sec  alfo  Fortis'a 
Travels  into  Dalmatia , p.  265— —318. 

PRIMULA,  the  PiuMXOsi : A genus  of  the  mono- 
■gynia  order,  belonging  to  the  pentandria  dafs  of  plants; 
and  in  the  natural  method  ranking  under  the  2 x ft  or- 
*dcr.  Precis.  The  involucrum  lies  under  a fj tuple  umbel ; 
‘the 'tube  of  the  corolla  cylindrical ; with  the  mouth  or 
limb  patulous.  This  genus,  including  alfo  the  polyan- 
thus and  auricula,  furni  (he*  an  excellent  collection  of  low, 
‘fibrous-rooted,  herbaceous  flowery  perennials. 

1.  The  primula  veris,  or  fpring  primrofe,  has  thick 
&fid  very  fibrous  roots,  crowned  by  a duller  of  huge 


oblong  indented  rough  leaves,  and  numerous  flower, 
ftalks,  from  about  three  or  four,  to  five  or  fix  inches  — 1 -y-— 
high  ; each  terminated  commonly  by  one  flower.— The 
Varieties  are,  common  yellow-flowered  primrofe  of  the 
woods  — white  primrofe — paper-white — red— double 
red — double  yellow,  and  double  white.  — AH  thefe 
flower  abundantly  in  March  and  April,  and  continue 
for  a month  or  fix  weeks. 

'Hie  cowflip  primrofe, ( or  cowfKp,  has  very  thick 
fibrous  roots,  crowned  by  a duller  of  oblong,  in- 
dented round  leaves,  fcnd  upright,  firm,  fluWvr-ftalks 
five  or  fix  inches  high,  terminated  each  by  a duller 
of  froall  flowers.  The  varieties  are,  Common  tingle 
yellow  cowflip  of  the  meadows — double  yellow  cowljtp 
— fcariet  cowflip — hofc-at»d-hofe  cow-flip  ; one  flower 
growing  out  of  the  bofom  of  another,  the  hrweimoft 
(erring  as  a calyx ; all  of  which  varieties  have  the 
flower-ttalks  crowned  by  many  flowers  in  branches. — 

They  flower  in  April  and  May',  continuing  in  fuc- 
ccJTion  a mouth  or  fix  weeks. 

2.  The  polyanthus,  has  thick  fibrous  roots,  incrcafing 
into  large  bunches,  crowned  with  a duller  of  large 
oblong  indented  rough  leaves  j amidft  them  upright 
flown -ftalks  fix  or  right  inches  high,  terminated  molt- 
ly  by  a duller  of  fcvcral  fp reading  flowers  of  many 
different  colours  in  the  varieties.  The  principal  are, 
purple,  red,  gold,  orangc-colourrd,  dec.  They  all 
flower  beautifully  in  April  and  May,  and  frequently 
again  in  autumn  ; and  fometimes  even  in  winter,  if  the 
feafon  is  mild.  The  polyanthus  is  one  of  the  noted 
prize-flowers  among  the  florifts ; many  of  whom  are 
remarkably  induftrious  in  railing  a con  fide  rable  variety 
of  different  forts,  as  well  as  in  ufing  every  art  to  blow 
them  with  all  rcqcrifite  perfection  ; for,  among  tin; 
virtuofi,  a polyanthus  muft  poffcfs  fcvcral  peculiar  pro- 
perties in  order  to  be  admitted  in  tlierr  collections. 

The  chief  properties  required  in  a florid's  polyanthus 
arc,  1.  The  ftem  or  flower-ftalk  (kail  be  upright, 
moderately  tall,  with  flrcngth  in  proportion,  and 
crowned  by  a good  regular  bunch  of  flowers  on  (hort 
pedicles,  ftrong  enough  to  fupport  them  nearly  in  an 
upright  pofition.  3.  The  florets  of  each  branch 
fhuuld  be  equally  large,  fpreading  open  flat,  Irith  the 
colours  exquifitc,  and  the  ftripes  and  variegations 
lively  and  regular.  3.  The  eye  in  the  centre  of  each 
floret  (hould  be  large,  regular,  and  bright ; and  the 
anther*,  by  the  florifts  called  the  thrum , (hould  rife 
high  enough  to  cover  the  mouth  of  the  tube  or  hollow 
part  in  the  middle  of  the  florets,  and  render  them 
what  they  call  tbnm-tjed  ; but  when  the  ftyle  elevates 
the  ftigma  above  the  anther*,  the  eye  of  the  tube  ge- 
nerally appeals  hollow,  (bowing  the  ftigma  in  the 
middle,  Idee  the  head  of  a pin,  and  is  rejected  as  an 
incomplete  flower,  though  its  other  properties  (hould 
be  ever  fo  period.  This  pin-cyed  polyanthus*  how- 
ever, though  rejected  by  the  florifts,  is  the  flower  in  ita 
molt  perfect  (late,  and  great  numbers  of  them  are  d£ 
as  beautiful  forms  and  colours  as  the  thrum-eyed  varie- 
ties. 

3.  The  auricula  has  a thick  fibrous  root,  erovroed 
by  a clutter  of  oblong,  flclhy,  broad,  ferrated,  'fmooth 
leaves,  refemhling  the  ihape  of  a bear's  car ; and 
amidft  them  upright  flower-ftalkg  from  about  three  or 
four  to  fix  or  eight  inches  high,  terminated  by  an  um- 
bellate duller  of  beautiful  flowers,  of  many  different 
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Priwsm,  coloun  in  the  varieties.  All  of  thefe  have  a circular 
,n  "“ddle  of  «»ch  flower,  and  of  which  their 
t—  ’ are  different  colours;  whence  the  auriculas  are  diltin- 
guilhcd  into  yellow-eyed,  white-eyed,  &c.  The  petals 
of  moft  of  the  kinds  arc  powdered  with  an  exceeding 
fine  farina  or  tncaly  powder,  which  contributes  greatly 
to  the  beauty  of  the  flower,  'I’hey  all  flower  in  Apnl 
or  May,  continuing  a month  or  iix  weeks  in  beauty, 
and  ripening  plenty  of  feeds  in  June. 

Culture.  All  the  varieties  of  the  common  fpring 
primrofe  multiply  fo  fall  by  the  roots,  that  it  is  fcarce 
worth  while  to  raife  them  from  feeds.  However,  though 
many  Angle  kinds  may  be  railed  from  feed,  yet  parting 
the  roots  is  the  only  method  by  which  the  double  kind 
can  be  preferred  ; and  the  fame  thiug  is  to  be  obferved 
of  all  the  red. 

PRIMUM  mobile,  in  the  Ptolemaic  ailronomy,  the 
ninth  or  higheft  fpherc  of  the  heavens,  whole  centre  is 
that  of  the  world,  and  in  companion  of  which  the 
earth  is  but  a point.  This  they  will  have  to  contain 
all  other  Inheres  within  it,  and  to  give  motion  to  them, 
turning  ittclf,  and  all  them,  quite  round  in  24  hours. 

PRINCE,  PaiNCiPS,  in  polity,  a perfon  inverted 
with  the  fupreme  command  of  a Hate,  independent  of 
any  fuperior. 

Pa  1 MCE  alio  denotes  a perfon  who  is  a fovcrcign  in 
his  own  territories,  yet  holds  of  fume  other  as  his  fu- 
perior ; fuch  arc  the  princes  of  Germany,  who,  though 
abfolute  in  their  rtfpeclive  principalities,  arc  bound  to 
the  emperor  in  certain  fervices. 

Pximce  alfo  denotes  the  iffuc  of  princes,  or  tbofc  of 
the  royal  family.  In  France,  before  the  revolution,  they 
were  called  prince  1 of  the  blood,  and  during  the  Ihort  conti- 
nuance of  the  conftitution  of  1 79 1 , French prirnet.  In  Eng- 
land the  king’s  children  are  called  font  and  daughters  of 
-England  i the  eldeft  fon  is  created  prince  of  Wales  ; the 
■cadets  are  created  dukes  or  earls  as  the  king  pleafes  ; 
and  the  title  of  all  the  children  is  royal  highnefs  : all 
{objects  are  to  kneel  when  admitted  to  kifs  their  hand, 
and  at  tabic  out  of  the  king’s  prcfencc  they  arc  ferved 
on  the  knee.  Set  Rotal  Family. 

Par  tec  a erf  the  Smote,  in  old  (Rome,  the  perfon  who 
was  called  over  firft  in  the  roll  of  fenaton,  whenever  it 
was  renewed  by  the  cenfors  : he  was  always  of  conlular 
and  cen&irian  dignity.  See  the  article  Senate. 

Pm  incm’s  Metal,  a mixture  of  copper  and  zinc,  in 
imitation  of  gold.  Sec  CHtmsTav,  n°  1 154. 

ParnciTowM.  See  New  JtMSfr. 

Pmiacm  of  Waled t Jjiand , or  PuloPenany,  is  fituated  in 
y /***’  the  entrance  of  the  ft  rails  of  Malacca,  in  100  degrees  of 
eaft  longitude,  and  in  free  degrees  of  north  latitude.  It  is 
hi.  about  foven  leagues  in  length  and  three  in  breadth.  Its 
northern  extremity  runs  nearly  parallel  with  the  main 
land  at  a dirtance  of  about  two  miles,  by  which  a fine 
channel  is  formed,  where  the  greateil  fleets  might  ride  in 


by  a new  fettleraent  In  an  uncleared  country.  T^m 
great  falubrity  is  perhaps  the  effc&  of  a conilant  ven-  — " v— ■ 
tihuion,  fupported  by  almoft  continued  but  gentle 
breezes,  added  to  the  drynef*  of  the  foil,  the  uniform 
but  gradual  elevation  from  the-  fca  to  the  foot  of  the 
hills  preventing  thofe  damnations  of  water  which,  in  tro- 
pical latitudes,  arc  fo  highly  prejudicial  to  the  health 
of  man. 

A ridge  of  beautiful  mountains,  deeply  indented 
with  valleys,  and  covered  with  evergreens,  divides  the 
Hand  longitudinally.  Innumerable  rivulets  receive  their 
origin  from  thefe  mountains  and  are  remarkable  for 
the  tranfparency  and  coolncfs  of  their  waters.  The 
foil,  which  is  light  and  farvdy  near  the  fea,  gradually 
changes  to  a rich  clay  as  it  approaches  to  the  high 
lands.  There  the  fugar-canc  grows  with  the  utmoft 
luxuriance,  and  the  moft  plentiful  crops  of  rice  are 
everywhere  produced.  1*hc  gardens  have  already  fur- 
nifhtd  the  inhabitants  with  cabbages  and  potatoes ; 
and  when  induftry  Ihall  have  reached  the  tops  of  the 
puruntains,  it  will  be  no  furprife  to  fee  in  the  planta- 
tions moft  of  the  productions  of  Europe  in  their  ut- 
moft  perfection.  In  decorating  the  landfcapes  of  this 
little  ifland,  nature  has  been  peculiarly  lavifti.  An  af- 
frmblage  of  flowering  trees  and  (hrubs  in  perpetual 
bloffom,  and  endlefs  in  the  variety  of  their  fpecies, 
form  tlie  firft  ihadc.  Thefe  arc  overtopped  by  foreft 
trees  of  an  immenfe  height,  which  fpread  their  vaft 
branches  on  every  fide,  and  are  covered  with  the  rich- 
eft  foliage.  Here  ftrangers  fed  with  rapture  the  ef- 
fect of  the  breezes,  which,  from  whatfoever  quarter 
they  blow,  are  flrotigly  impregnated  with  the  fragrance 
of  the  groves. 

The  original  animal  productions  of  this  ifland  are 
very  limited-  Of  quadrupeds,  the  wild  hog,  deer,  and 
iquirrcl,  nearly  comprehend  the  whole;  but  the  abfcnce 
of  the  tiger  and  leopard,  whofc  numbers  and  ferocity 
almoft  render  the  oppofilc  ftinres  uninhabitable,  amply 
compenfates  for  this  deficiency.  The  flying  fox  and 
iquirrcl  arc  natives  of  this  illand  ; the  former  a non- 
defeript,  and  a great  natural  curiofity.  Of  birds  there 
are  ailo  but  few,  and  only  one  which  is  remarkable  for  ^ 
the  melody  of  its  notes.  The  crow  and  fparrow,  the 
never-failing  attendants  on  population,  have  but  lately 
made  their  appearance.  They  are  now,  however,  ra- 
pidly increafing  and  multiplying.  All  the  domeftic 
animals  arrive  here  at  great  perfection. 

The  fea  which  -fnrrounds  the  ifland,  afford*  a vail 
variety  of  frfh  of  tlie  moft  delicious  flavour,  and  ita 
fliores  abundance  of  the  fined  turtle  and  oyfters.  In 
no  fitnation  indeed  are  the  conremenciev  and  luxuries 
of  life  enjoyed  in  greater  pvofufion.  The  advantages 
of  the  iflnnd  in  a political  and  commercial  view,  are  too1 
obvious  to  require  to  be  pointtd  out. 

Part/ctt  William’s  Sovml,  fituated  on  the  north-weft 


perfect  fafety,  the  height  of  the  furrounding  mountains  coaft  of  America,  and  fo  named  by  Captain  Cook  in 
(•ding  as  a barrier  againft  the  force  of  the  prevailing  177#.  The  mm,  women,  and  children  of  this  found 
winds.  The  climate,  confident^  ft*  vicinity  to  the  arc  all  clothed  in  the  fame  manner.  Their  ordinary 
equator,  is  remarkably  mild.  Eighty  degrees  is  about  drefs  is  a fort  of  clofe  frock,  or  rather  robe,  w hich 
the  mean  height  of  tlie  thermometer  at  noon,  which,  fomethnes  reaches  only  to  the  knees,  bin  generally 
during  the  night,  is  fcldom  above  70.  Its  healthful-  down  to  the  ancles.  Thefe  frocks  are  compofcdof  the 
'He is  is  certainly  not  furpaffed  by  that  of  any  European  {kins  of  various  animals,  and  are  commonly  worn  with 
let  dement  on  the  coaft.  Out  of  a garrifon  of  320  the  hairy  fide  outwards.  The  men  often  paint  their 
troops  (natives  of  Hindollan),  not  one  died  fur  the  faces  of  a black  colour,  and  of  a bright  red,  and  fomc- 
fpacc  of  14  months  ; a lingular  to  be  experienced  times  of  a bluilh  or  leaden  hue  j but  not  in  any  regu- 
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Pr'.rc*,  lar  figure.  The  women  punflure  or  (lain  the  chin 
J*ni,ci}iiL  black,  that  comes  to  a point  in  each  of  their 

checks.  Their  canoes  arc  of  two  forts  ; the  one  large 
and  open,  the  other  fmall  and  covered.  The  framing 
confide  of  flender  pieces  of  wood,  and  the  outfidc  is 
compofcd  of  the  /kins  of  feals,  or  other  fca  animals, 
ftrctchcd  over  the  wood.  Their  weapons,  and  imple- 
ments for  hunting  and  filhing,  arc  the  fame  as  thofe 
ufed  by  the  Greenlanders  and  Efquimaux.  Many  of 
their  fpcars  arc  headed  with  iron,  and  their  arrows  are 
generally  pointed  with  bone.  The  food  they  were  (ecu 
to  cat  was  the  fleft*  of  fome  animal,  either  roafted  or 
broiled,  and  dried  filh.  Some  of  the  former  that  was 
purchafed  had  the  appearance  of  bear's  flcfti.  They 
alfo  eat  a larger  fort  of  fern -root,  either  baked  or  dref- 
fed  in  fome  other  method.  Their  drink,  in  all  proba- 
bility, is  water  $ for,  in  their  canoes,  they  brought 
fnow  in  wooden  vefTcls,  which  they  fwallowcd  by  mouth* 
fids.  Our  knowledge  of  the  animals  of  tin’s  part  of  the 
American  continent  is  entirely  derived  from  the  flans 
that  were  brought  by  the  natives  for  fale.  Thefc  were 
principally  of  bears,  common  and  pine  martins,  fca-ot- 
ters,  feals,  racoons,  fmall  ermines,  foxes,  and  the  wliitifh 
cat  or  lynx.  The  birds  found  here  were  the  halcyon, 
or  great  king’s-fiftier,  which  had  fine  bright  colours ; 
the  white-headed  eagle,  and  the  humming-bird.  The 
fifh  that  were  principally  brought  to  market  for  (ale 
were  torfk  and  halibut.  The  rocks  were  almoft  defti- 
tute  of  fiiell-fifh ; and  the  only  other  animal  of  this  tribe 
that  was  obferved  was  a reddifh  crab,  covered  with 
very  large  fpincs.  Few  vegetables  of  any  kind  were 
obferved ; and  the  trees  that  chiefly  grew  about  this 
found  were  the  Canadian  fprucc  pine,  fome  of  which 
were  of  a confide rable  fize.  £.  Long.  115.  21.  N. 
L*t.  59.  33. 

PRINCIPAL,  the  chief  and  moil  neceflary  part  of 
a thing.  The  principal  of  a college  or  hall  is  the  ma- 
iler thereof. 

In  commerce,  principal  is  the  capital  of  a fum  due 
or  lent ; fo  called  in  oppofition  to  intcrcft.  Sec  Inte- 
rest. 

It  alfo  denotes  the  firfl  fund  put  by  partners  into  a 
* common  flock,  by  which  it  is  diftinguiftied  from  the 
calls  or  acccffions  afterwards  required. 

Principal,  in  raufic.  See  Fundamental,  in  raufic, 
and  Generator,  in  mufic. 

Principal,  in  law,  is  either  the  a&or  or  abfolute 
perpetrator  of  the  crime,  who  is  called  a principal,  in 
B/achp.  the  firfl  degree  ; or  he  who  is  prefent,  aiding  and  abet. 
Cimmsot.  ting  the  fu£t  to  be  done,  who  is  denominated  a princi- 
k.  »v.  c.  3.  pfi  ;n  fccon<j  degree.  The  prefcncc  of  a principal 
need  not  always  be  an  a&ual  immediate  Handing  by, 
within  fight  or  hearing  of  the  fa£l ; but  there  may  be 
alfo  a conllructive  prefcncc,  as  w*hen  one  commits  a 
robbery  or  murder,  and  another  keeps  watch  or  guard 
at  fome  convenient  dillancc.  And  this  rule  has  alfo 
other  exceptions  ; for,  in  cafe  of  murder  by  poifoning, 
a man  may  be  a principal  felon  by  preparing  and  laying 
the  poifon,  or  giving  it  to  another  (who  is  ignorant  of 
its  poifonous  quality)  for  that  purpofc  ; and  yet  not 
adminifter  it  himftlf,  nor  be  prefent  when  the  very 
deed  of  poifoning  is  committed.  And  the  fame  rea- 
foning  will  hold,  with  regard  to  other  murders  com- 
mitted in  the  abfcncc  of  the  murderer,  by  means  which 
be  had  prepared  before-hand,  and  which  probably  could 
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not  fail  of  their  mifehievous  effeft.  As  by  laying  a PiMyrt 
trap  or  pit-fall  for  another,  whereby  he  is  killed  j let-  I 
ting  out  a wild  bcail,  with  an  intent  to  do  mifehief ; 
or  exciting  a madman  to  commit  murder,  fo  tliat  death  ’ ~J 
thereupon  cnfucs : in  every  one  of  thefc  cafes  the  party 
ofTending  is  guilty  of  murder  as  a principal,  in  the 
firfl  degree.  For  he  cannot  be  called  an  accciToiy, 
that  neceflarily  pre-fuppofing  a principal ; and  the  poi- 
fon, the  pit-fall,  the  beail,  or  the  madman,  cannot  be 
held  principals,  being  only  the  infiruments  of  death. 

As  therefore  he  mull  be  certainly  guilty,  either  as 
principal  or  acccflbry,  and  cannot  be  fo  as  acccflbry,  it 
follows  that  he  muft  be  guilty  as  principal;  and  if  prin- 
cipal, then  in  the  firfl  degree ; for  there  is  no  other  cri- 
minal, much  kfs  a fuperiorin  the  guilt,  whom  he  could 
aid,  abet,  or  aflill* 

PmurctrjL  Point,  in  perfpeftive,  is  a point  in  the  per- 
fpc&ive  plane,  upon  which  a line  is  drawn  from  the  eve, 
perpendicular  to  the  plane  falls. 

This  point  is  in  the  interfe&ion  of  the  horizontal  and 
vertical  plane ; and  is  alfo  called  the  piint  of  fight , and 
point  of  the  eye . See  Perspective. 

Phincipal  Ray,  in  pcrfpc&ivc,  is  that  which  pafles 
perpendicularly  from  the  fpeclatoris  eye  to  the  pcrfpec- 
tivc  plane,  or  piclurc. 

Whence  the  point  where  this  ray  fells  on  the  plane, 
is  by  fome  alfo  called  the  principal  point,  which  other 
writers  call  the  centre  of  the  piSure , and  the  point  of  concur - 
rence. 

PRINCIPATO,  the  name  of  a province  of  Italy, 
in  the  kingdom  of  Naples,  which  is  divided  into  two 
parts,  called  by  the  Italians  the  Principato  Ultra  and 
the  Principato  Citra,  that  is,  the  Hither  and  Farther 
Principato.  The  Hither  Principato  is  bounded  on  the 
north  by  the  Farther  Principato  and  part  of  the  Terra- 
di-Lavoro,  on  the  weft  and  fouth  by  the  Tufean  Sea, 
and  on  the  call  by  the  Bafilicata.  It  is  about  60  miles 
in  length,  and  30  in  breadth ; the  foil  is  fertile  in 
wine,  corn,  oil,  and  faffron ; and  they  have  a gTtat 
deal  of  filk,  befides  fcvcral  mineral  fprings.  The  capi- 
tal town  is  Salerno.  The  Farther  Principato  is  bound- 
ed on  the  north  by  the  county  of  Motefe  and  the  Ter- 
ra-di-Lavoro,  on  the  weft  by  the  Tufean  Sea,  on  the 
fouth  by  the  Hither  Principato,  and  on  the  call  by  the 
Capitanata.  It  is  about  37  miles  in  length,  and  30 
in  breadth,  'lire  Apennine  mountains  render  the  air 
cold  ; and  the  foil  is  not  very  fertile  either  in  corn  or 
wine,  but  it  produces  chcfnuts,  and  pafturcs  in  great 
plenty.  Benevento  is  the  capital  town. 

PRINCIPLE,  principium,  in  general,  is  ufed  for 
the  caufe,  fourcc,  or  origin  of  any  thing. 

Principle,  in  human  nature.  See  Disposition. 

Principle,  in  fcicncc,  is  a truth,  admitted  without 
proof,  from  which  other  truths  arc  inferred  by  a chain 
of  reafoning.  Principles  are  of  two  kinds,  primary  and 
general  i and  to  the  laft  the  name  of  axiom 1 is  ufuaily 
given  on  account  of  their  importance  and  dignity.  An 
axiom  or  general  principle,  when  the  terms  in  which 
it  is  expreffed  arc  underftood,  mull  be  a fclf-evident 
truth  ; but  from  its  very  nature  it  cannot  be  a frf 
truth.  Our  firft  truths  are  all  particular.  A child  knows 
that  two  particular  lines,  each  an  inch  long,  are  equal 
to  one  another,  before  Jie  has  formed  any  general  no- 
tions of  length  and  equality.  M Things  equal  to  one 
aud  the  fame  thing  are  equal  to  one  another,"  is  the 
» firft 
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Ff  'flcip!#  flrft  of  Euclid'a  axioms  j and  an  axiom  it  undoubtedly 
is,  but  to  no  man  has  it  been  a jirjl  truth.  It  is,  if 
~y  we  may  ufc  the  expreffion,  a gcnvi  or  daft  of  truths 
comprehending  under  it  numbcrlcfs  individuals.  Were 
a full-grown  man  introduced  into  the  world,  without 
a (ingle  idea  in  his  mind,  as  we  may  fuppofe  Adam  to 
have  been,  he  would  inftantly  perceive,  upon  laying 
together  three  pieces  of  wood  each  a foot  long,  that 
they  were  all  equal  in  length ; and  if  he  were  to  cut 
another  to  the  fame  length  with  any  one  of  them,  he 
would  find  upon  trial,  that  it  was  of  the  fame  length 
with  them  all.  After  a few fimple  experiments  of  this 
kind,  he  would,  by  a law  of  human  thought,  infer  that 
alt  things  equal  in  length  or  in  any  other  dimenfion, 
to  any  one  thing,  arc  in  that  dimenfion  equal  to  one  ano- 
ther. 

It  was  not  therefore  with  fuch  weaknefs  as  fome 
have  imagined,  that  Hobbes  affirmed  thole  propofitions 
commonly  called  axioms,  not  to  be  primary'  but  fccon- 
dary  principles.  A primary  principle  defervea  not  the 
name  of  an  axiom,  as  it  is  only  a particular  truth  in- 
cluding in  it  no  other  truth.  There  is  not  one  of  Eu- 
clid’s axioms  which  has  not  been  the  rcfultof  induction, 
though  we  remember  not  the  time  at  which  the  induc- 
tion was  made.  That  the  whole  is  greater  than  any 
of  its  parts  is  a general  truth  which  no  man  of  com- 
mon fenfe  can  controvert ; but  every  one  difeovered 
that  truth  by  obferving  that  his  body  was  larger  than 
his  head,  his  foot,  or  his  hand ; that  a mountain  is 
larger  than  a mole-hill  in  the  middle  of  it ; and  that  a 
piece  of  timber  meafuring  what  is  called  a yard  is  longer 
than  any  one  of  the  divifions  marked  upon  it,  and 
termed  inches.  The  particular  obfervations  are  made 
through  the  fenfes  and  tveafured  up  in  the  memory ; 
and  the  intellect,  by  its  conftitution,  compares  them 
together,  marks  in  what  they  agree  and  difagrec,  and 
thence  draws  its  axioms  or  genera!  principles.  He,  there- 
fore, who  (hould  admit  the  truth  of  an  axiom,  and 
deny  the  evidence  of  fenfe  and  perception,  would  ad 
as  abfurdly  as  he  who  accepts  payment  in  a bank-bill, 
and  refiifes  it  in  the  individual  pieces  of  gold  or  filver 
which  that  bill  reprefents.  General  axioms  are  of 
infinite  ufe  in  the  purfuits  of  fcience ; but  it  is  not  be- 
caufe  they  create  new  truths ; they  only  (horten  the 
proerfa  in  the  difeovery  of  fuch  as  might  be  found,  w ith 
labour,  through  the  medium  of  particular  propofitions. 
See  Cample  its  Philofophy  of  Rhetoric  and  Tatbatn’t  Chart 
and  Stale  of  Truth. 

Pxikcim.es,  in  phyfics,  are  often  confounded  with 
elements,  or  the  firft  and  fimpleft  parts  whereof  natural 
bodies  are  compounded,  and  into  which  they  arc  again 
refolvablc  by  the  force  of  (ire. 

PRINGLE  (Sir  John),  an  eminent  phyfician  and 
pbilofophcr,  was  a younger  fon  of  Sir  John  Pringle  of 
Stitchel,  in  the  (hire  of  Roxburgh,  Baronet  ; took  the 
degree  of  M.  D.  at  Leyden,  173O}  and  published  there 
1 yffertatio  Inauguraht  de  Mar  core  Seni/i,  4to.  After 
having  been  fome  years  prolcflor  of  moral  philofophy 
at  Edinburgh,  he  was  in  June  1 745  appointed  phyfi- 
clan  to  the  duke  of  Cumberland,  and  phyfician-gcneral 
to  the  hofpital  of  the  foren  in  Flanders,  where  the 
earl  of  Stair  appears  to  have  been  his  patron.  In  Fe- 
bruary 1746,  Dr  Pringle,  Dr  Armilronp,  and  Dr 
Barker,  were  nominated  phyfieians  to  the  hofpital  for 
lame,  maimed,  and  lick  foldiers,  behind  Buckingham- 
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hoitfe  ; and  in  April  1749,  Dr  Pringle  was  appointed  Pringle, 
phyfician  in  ordinary  to  the  king.  In  1750  he  pub-  “ * 
lilhcd  41  Obfervations  on  the  Nature  and  Cure  of  Hof- 
pital and  Gao!  Fevers,  in  a Letter  to  Dr  Mead,”  8vo 
(reprinted  in  17 55 1 ; and  in  1751  he  favoured  the 
public  with  the  refutt  of  his  long  experience  in  an  ad- 
mirable treatife  under  the  title  of  44  Obfervations  on 
the  Diforders  of  the  Army  in  Camp  and  Garrifon,” 

8vo.  On  the  14th  of  April  1752,  he  married  Char- 
lotte,  fecond  daughter  of  Dr  Oliver,  an  eminent  phyfi. 
cian  at  Bath.  In  1756  he  was  appointed  jointly  with 
Dr  Wintringham  (now  Sir  Clifton  Wintringham,Bart.) 
phyfician  to  the  hofpital  for  the  fcrvice  of  tire  forces  of 
Great  Britain.  After  the  acccffion  of  hts  p refen t ma* 
jelly,  Dr  Pringle  was  appointed  phyfician  to  the  queen’s 
houfehold,  1761 ; phyfician  in  ordinary' to  the  queen  in 
1 763,  in  which  year  he  was  admitted  of  the  college  of 
phyfieians  in  London  ; and  on  the  5th  of  June  1 766, 
he  was  advanced  to  the  dignity  of  a baronet  of  Great 
Britain.  In  1772  he  was  eleclcd  prefident  of  the 
Royal  Society,  where  his  fpccches  for  five  fucccfiivc 
years,  on  delivering  the  prize-medal  of  Sir  Godfrey 
Copley,  gave  the  greateft  (atififa&ion.  Sir  John  Pringle 
in  1777  was  appointed  phyfician-extraordinary  to  the 
king.  He  was  alfo  a fellow  of  the  College  of  Phyfi- 
cian s at  Edinburgh,  and  of  the  Royal  Medical  Society 
at  Paris ; member  of  the  Royal  Academics  at  Paris, 
Stockholm,  Gottingen,  and  of  the  Philofophical  So- 
cieties at  Edinburgh  and  Haerlem ; and  continued  pre- 
fident of  the  Royal  Society  till  November  1778  ; after 
which  period  he  gradually  withdrew  from  the  world, 
and  in  1781  quitted  his  elegant  houfc  in  Pall  Mall 
(where  he  had  long  diftinguilhed  himfelf  as  the  wrirm 
friend  and  patron  of  literary  men  of  every  nation  and 
profeffion),  and  made  an  excuriion  to  hri  native  coun- 
try. He  returned  to  London  in  the  latter  end  of  that 
year ; died  greatly  beloved  and  refpe&ed  January  1 8. 

1782  ; and  having  no  children,  was  fncccedcd  in  eftate, 
and  alfo  (agreeably  to  the  limitation  of  the  patent)  in 
title,  by  his  nephew,  nowr  Sir  James  Pringle,  Bart.  A- 
mong  this  worthy  phyfichm*!  communications  to  the 
Royal  Society,  the  following  are  the  principal  : j, 

44  Some  Experiments  on  Si&ilanccs  refilling  Putre- 
faction,” Phil.  Tranf.  N°  497,  p.  5 Ho  ; and  N°  496, 
p.  52 j,  550;  reprinted,  with  additions,  in  Martin’s 
Abridgment,  vol.  xi.  p.  1363.  2.  44  Account  of  fome 

Perfons  fazed  with  the  Gaol  Fever  by  working  in 
Newgate,  and  of  the  mariner  by  which  the  Infection 
was  communicated  to  one  entire  Family,*’  vol.  xlvjjj. 
p.  42.  At  the  requeft  of  Dr  Hales,  a copy  of  this 
ufcful  paper  was  inferted  in  the  Gentleman’s  Magazine, 

1733,  p.  71,  before  its  appearance  in  the  Tranfa&ions. 

3.  “ A remarkable  Cafe  of  Fragility,  Flexibility,  and 
Diflblution  of  the  Bones,”  ib.  p.  297.  4.  44  Account 
of  the  Earthquakes  felt  nt  BrufleU,”  vol.  xlix.  p.  546, 

£.  44  Account  of  finking  of  a River  near  Pontypoo], 
in  Monmouthfhirc,”  ib.  p.  547.  6.  44  Account  of  an 
Earthquake  felt  Feb.  18.  17  36,  along  the  coaft  of 
England,  between  Margate  and  Dover,”  ib.  p.  579.  7.. 

44  Account  of  the  Earthquake  felt  at  Glafgow  and 
Dumbarton  ; alfo  of  a Shower  of  Dud  falling  on  a 
Ship  between  Shetland  and  Iceland,”  ib.  p.  3C9.  8. 

“ Several  Accounts  of  the  Fiery  Meteor  which  appeared 
on  Sunday,  November  26.  1 758,  between  eight  and  nino 
at  night,”  voLL  p.  a 18.  9.  44  Account  of  the  Vir- 
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tuesof  Soap  in  diflolving  the  Stone,  in  the  Cafe  of  cd  their  beneficial  influence,  if  typography  Had  flfllbetn  PrVitp 
the  Reverend  Mr  Matthew  Simfon^'  ih.  p.'iai.  10.  unknown.  By  that  art,  the  light,  which  ii  to  tllu*  — » ^ 

‘ * minute  a dark  world,  b«i  Ixrcn  placed  in  a fituatioft 


Account  of  the  EfTeflj  of  Elcftricity  in  Paralytic 
Cafes,”  ib.  p.  481.  And  fee  a letter  to  him  on  that 
fubjeft  from  Profeflbr  Winthorp.  *•  Some  Account 
of  the  Succcfs  «»f  tlie  Vvtmm  Cerntum  sfnlimoitti vras 
printed  in  tlie  Edinburgh  Medical  Eflbys,  vot  v. 

PRINOS,  in  botany  : A genua  of  the  monogynia 
order,  belonging  to  the  hexandria  clafs  of  plants  ; and 
in  the  natural  method  ranking  under  the  43d  order, 
Dumofe.  Tlie  calyx  ts  fexfid;  the  corolla  nionopeta. 
Ious,  and  rotaceoua  j the  belly  hexafpeimou*. 

PRINTER,  a perfon  who  compofm  and  tikes  im- 
prclTion#  from  moveable  charadcrs  ranges!  in  order,  by 
means  of  ink,  and  a prefs. 

PRINTING,  the  art  of  taking  imprcfGons  from 
characters  or  figures,  moveable  and  immoveable,  cm  pa- 
per, linen,  filk,  See.  There  are  three  kinds  of  prim- 
ing : the  one  from  moveable  letters,  for  books ; ano- 
ther from  copper-plates,  for  pi&ures  | and  the  Iaft  from 
blocks,  in  winch  the  reprrfentation  of  birds,  flower*, 
See.  are  cut,  for  printing  calicoes,  linen,  flee.  The  firfl 
is  called  common  or  IrUrr-frtfi  printing  j the  fecund, 
ro/Rng-prtfj  printing  ; and  the  lull,  calico.  See.  printing. 
The  principal  difference  lietween  the  three  conf.lls  in 
this,  that  the  firfl  is  caff  in  relievo,  in  diffind  pieces ; 
the  fecond  engraven  in  creux  j and  the  third  cut  in  tv 
tieve,  and  generally  Ihmped,  by  placing  live  block  up- 
on the  materials  to  be  printed,  and  (Inking  upon  the 
back  of  it. 

Of  the  above  branches,  LcTrat-aaf  ss  PRINT- 


I.cTcr. 

Jog.  1 ING  is  the  moft  curious,  and  deferves  the  moll  par- 
ticular notice : for  to  it  ate  owing  chiefly  our  de- 
liverance from  ignorance  and  error,  the  progref*  of 
learning,  the  revival  of  the  fciences,  and  numberleft 
improvements  in  arts,  which,  without  this  noble  inven- 
tion, would  have  been  either  loff  to  mankind,  or  cou- 
% fined  to  the  knowledge  of  a few.  “ To  the  art  of  print- 
Utility  of  jng  (fays  an  elegant  eflayiff  *),  it  is  acknowledged  we 
'•LrK*> * 0WC  l*ie  nf^jrTt1at'on-  It  l*51*  been  juiUy  remarked, 
' that  if  the  books  of  Luther  had  been  multiplied  only 
by  the  flow  proerfs  of  the  hand-writing,  they  muff  have 
been  few,  and  would  hair  been  cafily  lupprefled  by  the 
combination  of  wealth  and  power  : but,  poured  forth 
in  abundance  from  the  prefs,  they  fpread  over  the  land 
with  the  rapidity  of  an  inundation,  which  acquires 
# additional  force  from  the  efforts  ufed  to  nbftruct  its 

progrefs.  He  who  undertook  to  prevent  tlie  difper- 
lion  of  the  books  once  iffised  from  the  ptelis,  attempted 
a tafle  no  lefs  arduous  than  the  definition  of  the  hy- 
dra. Keftffance  was  vain,  and  religion  was  reformed:  and 
we  who  are  chiefly  iotcrcffcd  in  this  happy  revolution 
muff  remember,  amidft  the  praifes  bellowed  on  Luther, 
that  his  endeavours  had  been  incflctlual,  unafliiled  by 
^ the  invention  of  FauJtu*. 

Coo  l and  “ How  greatly  the  caufe  of  religion  has  been  protno- 

evu  rrfiiit.  ted  by  the  art,  muff  appear,  when  it  is  confidered,  that 
u>£  from  it. q ha*  placed  thofe  tacrcd  books  in  tlie  hand  of  every 
individual,  which,  betide*  that  they  were  once  locked 
up  in  a dead  language,  could  not  be  procured  without 
great  difficulty.  The  numerous  comments  on  them  of 
every  kind,  which  tend  to  promote  piety,  and  to  form 
the  Chrdlian  piidufopher,  would  probably  never  have 
been  compoted,  and  certainly  would  not  have  extend. 


more  advantageous  to  the  emiflion  of  its  rays  s but  if 
it  has  been  the  means  of  illuffrating  the  do&rinct,  and 
enforcing  the  prsfricc  of  religion,  it  has  alfo,  particu- 
larly in  the  prefcnt  age,  ftruck  at  the  root  of  piety  and 
n.cral  virtue,  by  propagating  opinion*  favourable  to  tb* 
feeptic  and  tlie  voluptuary.  It  has  enabled  modem  au- 
thors wantonly  to  gratify  their  avarice,  their  vanity, 
and  their  milantliropy,  in  difiem mating  novel  fyflema 
fubverfive  of  the  dignity  and  liappincfs  of  human  na- 
ture : but  though  the  pmrrrfion  of  the  art  is  Lamen- 
tably remarkable  in  thofe  volumes  which  tfliic,  with  of- 
fenfive  profufion,  from  the  vain,  the  wicked,  and  the 
hungry,  yet  this  good  rtfults  from  tlie  evil,  that  as 
truth  is  great  and  will  prevail,  (he  muff  derive  frefh 
luffre,  by  difplaying  the  fuperiority  of  her  (Length  in 
the  eonflid  with  fophiftry. 

“ '1  bus  the  art  of  printing,  in  wliatcver  light  it  is  view- 
ed, has  deferved  rclpctt  and  attention.  From  the  in- 
genuity of  the  contrivance,  it  has  ever  excited  mecha- 
nical curiofity  ; from  its  intimate  connection  with  learn- 
ing, it  has  juftly  claimed  hifl orical  notice  ; and  from  its 
extenfive  influence  on  morality,  politics,  and  religion, 
it  is  now  become  a fubjeCt  of  very  important  l ] < cubtion.  4 
14  But  however  we  may  felicitate  mankind  on  the  in-h*it©oJ 
vention,  there  are  perhaps  thofe  who  wifh,  that,  toge-'^T',., 
ther  with  its  compatriot  art  of  manufacturing  gum>ow-tfir  ^ 
tier,  it  had  not  vet  been  brought  to  light.  Of  itsefieds 
on  literature,  they  affert,  that  it  lias  incrcafcd  the  num- 
ber of  books,  till  they  diflrad  rather  tlian  improve  the 
mind  ; and  of  it*  malignant  influence  on  morals,  they 
complain,  that  it  has  often  introduced  a folic  refinement, 
incompatible  with  the  fimplicity  of  primitive  piety  and 
genuine  virtue.  With  relpctt  to  its  literary  ill  conic- 
qucnccs,  it  may  be  laid,  that  though  it  produces  to  the 
world  an  infinite  number  of  worthlcis  publications,  yet 
true  wit  and  fine  composition  will  llill  retain  their  value, 
and  it  will  be  an  cafy  talk  for  critical  difeemraent  to  fr- 
ied thefe  from  the  furrounding  mafs  of  abfurdity  s and 
though,  with  refpett  to  iu  moral  effects,  a regard  to 
truth  extorts  the  confrffion,  that  it  lias  diffufed  immo- 
rality and  irrvligion,  divulged  with  cruel  impertinence 
the  fccrcts  of  private  life,  and  fpread  the  talc  of  (caudal 
through  an  empire  \ yet  thefe  arc  evils  which  will  either 
(hnuk  away  unobferved  in  the  triumphs  of  time  and 
truth  over  talfchood,  or  which  may,  at  any  time,  be  fup- 
preffed  by  legifhuive  ratcrpofition-”  ^ 

Some  writers  have  aim  bed  the  origin  of  this  art  to  Hifl. % of 
the  Eafl,  and  affixed  a very  tariv  period  to  iu  inven-tf'c  ui*«- 
tion  ; particularly  P.  Jovius,  ( Hifl,  lib.  xiv.  p.  246.  cd.tlo°  ** 
Florcut.  1550),  from  whom  Oforius  and  many  othenl'ruX*** 
have  embraced  the  fame  opinion.  But  thefe  have  evi- 
dently confounded  the  European  mode  of  printing  with 
tlie  em proved  tablets  which  to  this  day  arc  ufed  in  Chi- 
na. The  invention  of  thefe  tablet*  has  been  aferibed  by 
many  writers  even  to  an  earlier  period  than  the  com- 
mencement of  the  Chriflian  era  ; but  is  with  more  pro- 
bability aligned,  by  tlie  very  accurate  Phil.  Couplet,  to 
the  year  930.  The  Hijloriq  Sinoifisot  AbdalJa,  written 
in  Trrfic  in  1317,  fpcaks  of  it  aa  an  art  in  very  common 
ufc.  Mata  mam,  vuLLp.  x 6.  at  8,  a 19,  vohii.  p.it>6.  N. 

Trigault  alien*  that  the  Chinefe  pradifrd  the  art  of 

printing 
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Prffleitf.  pitting  five  centuries  before.  Count  Ferre  Rmonlco 
— T‘ ' found  at  *Lvons  plate*  with  words  and  names  engraven 
by  a Nuremberger  1380. 

The  honour  of  having  given  rife  to  the  European  me- 
thod has  been  claimed  by  the  cities  of  Har/rm,  Mentt , 
and  Sira/burg.  And  to  each  of  thefc  it  may  be  aferibed 
in  a qualified  fenfe,  as  they  made  improvements  upon 
one  another. 

I.  The  firil  tedimony  of  the  inventor  is  that  recorded 
•by  Hadrian  Junius,  in  his  Batavia,  p.  253,  cd.  Lugd. 
Bat.  1588;  which,  though  it  hath  been  rejc&ed  by 
.many,  is  of  undoubted  authority.  Junius  had  the  re- 
lation from  two  reputable  men;  Nicolaus  Galius  (a), 
who  was  his  fchoolmailer ; and  Qmrimus  Talcfius,  his 
intimate  and  correfpondcnt.  He  aferibes  it  to  Lto- 
rentius,  the  fon  of  John  (A£dituus,  or  Cuftos,  of  the 
cathedral  at  HARLEM,  at  that  time  a refpe&ablc 
office),  upon  the  tedimony  of  Cornelius,  fome  time  a 
fcivant  to  Laurenrius,  and  afterwards  bookbinder  to  the 
cathedral,  an  office  which  had  before  been  performed  by 
Francifcan  briars.  His  narrative  was  thus:  *'  That, 
walking  in  a wood  near  the  city  (as  the  citizens  of  opu- 
lence ufc  to  do),  he  began  at  firil  to  cut  fome  letters 
vrpon  the  rind  of  a beech-tree  ; which,  for  fancy’s  fake, 
being  imprefled  on  paper,  he  printed  one  or  two  lines, 
as  a fpeetmen  for  hii  ^rand-children  (the  Tons  of  his 
daughter)  to  follow.  This  haring  happily  fucceeded, 
he  meditated  greater  things  (as  he  was  a man  of  inge- 
nuity and  judgment)  ; and  brft  of  all,  with  his  fon-in- 
law  Thomas  Peter  (who,  by  the  way,  left  three  Tons, 
who  all  attained  the  confular  dignity),  invented  a more 
•glutinous  writing-ink,  becaufe  he  found  the  common 
ink  funk  and  fpread  ; and  then  formed  whole  pages  of 
wood,  with  letters  cut  upon  them  ; of  which  fort  I 
have  fecn  fome  eflays,  in  an  anonymous  work,  printed 
only  on  one  fide,  intitled,  Speculum  nojlrjt  falutis  ; in 
which  it  is  remarkable,  that  in  the  infancy  of  printing 
(as  nothing  is  complete  at  its  firil  invention)  the  back 
fades  of  the  pages  were  palled  together,  tliat  they  might 
not  by  their  nakednefs  betray  tlicir  deformity.  Thefe 
becchen  letters  he  afterwards  changed  for  leaden  ones, 
and  thefe  again  for  a mixture  of  tin  and  lead  anneai"] 
as  a lefs  flexible  and  more  folid  and  durable  fubftanec. 
Of  the  remains  of  which  types,  when  they  were 
t imed  to  wafle  metal,  thofe  old  wine-pot*  were  call, 
that  are  dill  preferved  in  the  family-houfe,  which 
looks  into  the  market-place,  inhabited  afterwards  by  his 
great -grandftw  Gerard  Thomas,  a gentleman  of  reputa- 
tion ; whom  I mention  for  the  honour  of  the  family, 
and  who  died  old  a few  years  fincc.  A new  invention 
nevn  fails  to  engage  curiofity.  And  when  a commo- 
dity never  before  fecn  excited  purchaiers,  to  the  advan- 
tage of  the  inventor,  the  admiration  of  the  art  increal- 
ec, dependents  were  enlarged,  and  workmen  multiplied; 

* Vol.  XV.  Part  1L 


the  firfl  calamitous  incident ! Among  thefe  was  one  Primiag. 
John,  whether,  as  we  fufpedt,  he  had  ominoufiy  the  — 1 J 
name  of  Faufsn  (b),  unfaithful  and  unlucky  to  his 
maflcr,  or  whether  it  was  really  a perfon  of  that  name, 

I (hall  not  much  inquire  ; being  unwilling  to  -moled  the 
filent  {hades,  who  fuffer  from  a confcioufnd*  of  their 
ptft  a&ions  in  this  life.  This  man,  bound  by  oath  to 
keep  tire  fecrct  of  printing,  when  he  thought  he  had 
learned  the  art  of  joining  the  letters,  the  method  of 
calling  the  types,  and  other  things  of  that  nature* 
taking  the  mod  convenient  time  that  was  poffible,  on 
Chridmas  eve,  when  every  one  was  cudomarily  employ- 
ed in  ludnd  facrificcs,  feizet  the  colle&ion  of  types,  and 
all  the  implements  his  mailer  had  got  together,  and, 
with  one  accomplice,  marches  off  to  Amdcrdara,  thence 
to  Cologne,  and  at  lad  fettled  at  Mentr,  as  at  an  afylum 
of  fecurity,  where  he  might  go  to  work  with  the  tools 
he  had  ftolcn.  It  is  certain,  that  in  a year’s  time,  viz. 
in  1442,  the  Dotirinale  of  Alexander  Gal i us,  which  was 
a grammar  much  ufed  at  tliat  time,  together  with  the 
Trads  of  Peter  of  Spain,  came  forth  there,  from  the 
fame  types  as  Laurentius  had  made  ufe  of  at  Harlem.” 

Thus  far  the  narrative  of  Junius,  which  he  had  fre- 
quently heard  from  Nicolaus  G alius  ; to  whom  it  was 
related  by  Cornelius  himfelf,  who  lived  to  a great  age, 
and  ufed  to  burd  into  tears  upon  reflc&ing  on  the  lof* 
his  mailer  had  fudained,  not  only  in  his  fub dance,  but  in 
his  honour,  by  the  roguery  of  bis  fervant,  his  former 
affociate  and  bedfellow.  Cornelius,  as  appears  by  the 
regiders  of  Harlem  cathedral,  died  either  in  1515,  or 
the  beginning  of  the  following  year ; lb  that  he  might 
very  well  give  this  information  to  Nicolaus  Galius,  who 
was  fchoolmader  to  Hadrian  Junius. 

Though  thisoircumilancc  is  probable  as  to  the  main 
fa£t,  yet  we  mud  fet  afide  the  evidence  of  it  in  fome 
particulars.  1.  The  firil  obvious  difficulty  is  noticed 
by  Scrivcrius ; u that  the  types  are  faid  to  be  made  of 
the  rind  of  beach,  which  could  not  be  drong  enough  to 
bear  the  impreffion  of  the  prefs  though  this  is  re- 
moved, if,  itiilead  of  the  lark,  we  fubflitutc  a bough  of 
the  beach.  The  idea  of  the  lark , when  Junius  wrote  Bvwtr  **d 
this,  was  perhaps  drong  in  his  mind,  from  what  Virgil  q 
tells  us  ( EcL  v.  13.)  ol  its  being  ufual  to  cut  words  on 
the  lark  of  a bccch  ; and  thence  he  was  ealliy  led  to 
make  a wrong  application  of  it  here. 

2.  The  letters  were  at  firft  wWn,  and  arc  faid  to  be 
afterwards  exchanged  for  metal  types  ; from  which  the 
wine-pots  were  formed,  remaining  in  the  time  of  Junius. 

According  to  tradition,  printing  was  carried  on  in  the 
fame  borne  long  after  the  time  of  Laurentius : thefe 
pots  might  therefore  be  formed  from  the  wade  metal  of 
the  printing-houfc,  after  the  ufc  of  fafUe  types  became 
univcrfal.—  But  Laurentius  teems  to  have -carried  the 
art  no  farther  than  fe par  ate  wooden  types.  What  is  a 
3 T remarkable 


(a)  Galius  feems  to  be  the  fame  who  it  called  Claes  Lottynf s.  Gael,  Scabious  Harlcmi,  as  it  is  in  the  Fadi  of 

that  city,  in  the  years  153 1,  1333,  and  1535.  Quirinius  in  the  fame  Fadi  is  calk’d  Mr  Quiryn  Dir  If  zoom . 
He  was  many  years  amanuenfis  to  the  great  Erafmus,  as  appears  from  his  epifllc,  23d  July  15,29.  tom.  iii.  Opcr. 
p.  122  2.  He  was  aftcrwaids  Scabious  in  1537  Sc  feq.  and  Conftfl  in  1552  & fcq.  But  in  the  troubles  of 
Holland  he  was  cruelly  killed  by  the  Spanifti  foldieri.  May  23.  1573.  There  are  fome  letters  of  Hadrian  Junius 
to  this  Taletius,  m the  Epifiola  p.  198. 

(b)  John  Fattfi , or  Fiji,  is  by  many  fuppofed  to  have  derived  his  name  from  faajlus,  “ happy  and  Dr  Fauftus 
feems  to  carry  an  air  of  grandeur  in  the  appellation  : but  very  erroneoufly.  John  Faujl,  or  Fuji,  is  no  more 
than  John  Hand,  whence  our  name  Fiji, 


Digitized  by  Google 


P R I C5»4]  P R I 


Print rp.  renuikable  confirmation  of  this,  Henry  Spicchcl,  who 
'wrote,  in  the  16th  century,  a Dutch  poem  intitlcd 
Htrtfpiegeiy  cxprciTcs  himfclf  thus  : “ Thou  firft,  Lau- 
rentius,  to  iupply  the  dcfetl  of  wooden  tablets,  adaptedft 
wooden  types,  and  afterwards  didtl  Conned  them  with  a 
thread,  to  imitate  writing.  A treacherous  fervant  fur- 
jreptitiouffv  obtained  the  honour  of  the  difeuvery.  But 
truth  itfelf,  though  deflitutc  of  common  and  wide-fpread 
fame  ; truth,  I fay,  ftill  remains.”  No  mention  in  the 
poem  of  metal  types  ; a circtimflance  which,  had  he  been 
robbed  of  fnch,  as  well  as  of  wooden  ones,  would  fcarccly 
hate  been  pa ‘.Ted  over  in  filence. 

When  Laurent!  us  hr  ft  deviled  his  rough  fpecimen  of 
the  art,  can  only  be  guefied  at.  He  died  in  1440,  af- 
ter having  published  the  Speculum  Be/gicum,  and  two 
editions  of  Donating  all  with  different  wooden  types  { 
which  it  is  probable  (confidering  the  difficulties  he  had 
to  encounter,  and  the  many  artifts  whom  he  mult  neccf- 
farily  have  had  occafion  to  confiilt)  coll  him  fume  years 
to  execute ; fo  that  the  firit  day  might  be  about  1430, 
which  nearly  agrees  with  Petrus  Scrivcrius,  who  fays 
the  invention  was  about  10  or  12  years  before  1440. 
See  Laurentius. 

3.  What  was  the  fpecimen  be  firft  diverted  himfclf 
with  in  cutting,  at  the  diftancc  of  three  centimes,  one 
would  think  impofliblc  to  be  difeovered.  And  yet 
Joh.  Enfehedius,  a printer,  thinks  he  was  fo  happy  as 
to  find  it,  being  an  old  parchment  Herarium,  printed 
on  both  Tides,  to  eight  pages,  containing  the  Letters  of 
the  Alphabet,  the  Lord’s  Prayer,  the  Apoitlcs  Creed, 
ind  three  Ihort  prayers.  And  Mr  Mccrroan  luiving 


lhown  this  to  proper  artifts  who  were  judges  of  theft  Friwiiif. 
matters,  they  gave  it  as  their  opinion  that  it  agreed  » 1 

exactly  with  the  defcription  of  Junius.  It  is  conforma- 
ble to  the  firft  edition  of  the  Dutch  Speculum  Salvations/, 
and  the  fragments  of  both  Dotsatus't  of  Holland,  both 
which  arc  the  works  of  the  fame  Laurentius,  and  were 
preceded  by  this.  Iu  thefc  types,  which  are  certainly 
moveable,  cut,  and  uneven,  there  is  a rudenefs  which 
Mr  Meermau  has  not  obferved  in  any  other  inftanccs. 

There  arc  no  numbers  to  the  pages,  no  fignatures,  no 
dtredion-words,  no  diviiions  at  the  end  of  the  lines  ; on 
the  contrary,  a fy liable  divided  in  the  middle  is  fec% 
thus,  Sp  irui,  in  p.  8.  1.  2,  3.  There  arc  neither  dif. 
tinclions  nor  points,  which  are  fern  in  the  other  works 
of  Laurentius ; and  the  letter  ! is  not  marked  with  an 
accent,  but  with  a dot  at  the  top.  The  tines  through- 
out are  uneven.  'Hie  lhape  of  the  pages  not  always 
the  fame;  not  (as  they  mould  be)  rectangular,  but 
fometimes  rhomb-like,  fumetimes  an  Jofiele  trapezium  ; 
and  the  performance  fccras  to  be  left  as  a fpecimen  both 
of  his  piety,  and  of  lus  ingenuity  in  this  effay  of  a new 
invented  art.  Mr  Meermau  has  given  an  ex*&  engrav- 
ing of  this  lingular  curiojity. 

But,  whatever  clfe  may  appear  doubtful  in  the  nar- 
rative of  Junius  it  is  very  dear,  that  the  firft  effayi 
of  the  art  are  to  be  attributed  to  Laurentius,  who  uled 
only  feparate  wooden  types,  See  the  article  Lauren- 
tius.  7 

II.  .Some  of  Laurentius’s  types  were  ffolen  from  himCblmsf 
by  one  of  his  fervaiit*  (c),  join  Gkimshmum  fesxusr  ; Meu,t* 
who  fled  therewith  to  MENTZ.  Having  introduced 

the 


(c)  Authors  differ  as  to  the  perfon  who  committed  this  robbery.  It  » clear  from  all  accounts  that  his  name 
was  John  ; but  what  his  furnamc  was  is  the  difputcd  point.  Junius,  after  fome  hefitation,  aferibes  it  to  John 
Full ; but  with  injufticc : for  he  was  a wealthy  man,  who  affilicd  the  firft  printers  at  Mentz  with  money ; and 
though  he  afterwards  was  proprietor  of  a priuting-ofiure,  yet  he  never,  as  tor  as  appears,  performed  any  part  of 
the  buiinefs  with  his  own  hands,  and  confcquently  he  could  never  have  been  a fervant  to  Laurentius.  Nor  i» 
the  conjecture  of  Scrivcrius  better  founded,  which  fixes  it  upon  John  Gutenberg,  who  (as  appears  by  authentic 
tcftiinonics)  refided  at  Stmfburg  from  1436  to  1444,  and  during  all  tliat  period  employed  much  fruitlefs  labour 
and  cxpcnce  in  endeavouring  to  attain  this  art.  Mr  Meerman  once  thought,  “ it  might  be  cither  John  Mcidcu- 
bachius,  (who,  we  are  told  by  Seb.  Munfter  and  the  author  of  Cbronogrophia  Moguntinenfis,  was  an  aflsftant  to 
the  firft  Mentz  printers)  ; or  John  Pctcrlhcimius  (who  was  fome  time  a fervant  to  Full  and  Schocffer,  and  fet 
up  a pruiting-hou  fc  at  Franefort  in  1459)  : or»  hily(  fome  other  perfon,  who,  being  unable  through  poverty  t® 
carry  on  the  bufioefe,  difeovered  it  to  Geinsjieub  at  Mentz.”  But  more  authentic  intelligence  afterwards  con- 
vinced him  there  were  two  perfons  of  this  name ; and  that  John  Gcinsflcich 
fenior  * was  the  difhoneft  fervant,  who  was  born  aL  Mentz,  and  who  in  the  papers 
publifhed  by  Kulderus,  we  find  there  in  the  year  1441,  and  not  before:  fbr 
though  he  w as  of  a good  family,  yet  he  was  poor,  and  feems  to  have  been  obliged, 
as  well  as  his  brqthei,  to  feck  his  livelihood  in  a foreign  Country  ; and  perhaps 
was  content  to  be  under  Laurentius,  that,  when  he  had  learned  the  art,  he  might 
follow  it  in  his  own.  But,  to  leave  conjecture,  we  may  produce  fome  certain 
te  ft  i monies. 

1.  It  is  what  Junius  himfclf  toys,  that  the  perfon  who  ftolc  the  types  did  it  with 
a view  to  fet  up  elfcwhcrc  ; nor  Is  k likely  that  he  would  either  make  no  ufe  of  an 
art  he  had  feen  fo  profitable  to  Laurentius,  or  that  he  would  teach  it  to  another 
and  fubmit  to  be  again  a fervant. 

2.  The  I-ambeth  Record  (which  is  printed  below,  from  Mr  Atkyns)  tells  us, 
that  “ Mentz  gained  the  art  by  the  brother  of  011c  of  the  workmen  of  Harlem, 
who  learned  it  at  home  of  his  brother,  who  after  fet  up  for  himfclf  at  Mentz.”— 

By  the  ftricleft  examination  of  the  beft  authorities,  it  is  plain,  that  by  thele  two 
brothers  the  two  Gein&ficiclies  mud  be  meant.  But  as  the  younger  ( Gutenberg) 
was  never  a fervant  to  Laurentius,  it  muft  be  the  fenior  who  carried  off  the  types, 
and  inftro&cd  his  brother  in  the  art ; who  firft  applied  himfelf  to  the  bufmefs  at 
Strafburg,  and  aft c. wards  joined  his  elder  brother,  who  had  in  the  mean  time 
fettled  at  Mentz. 


• II*  mi  called  Gtimfltkb  )(rk 
the  «*fhci  dittirtRuiihrd 

bv  the  name  or  They 

w«rc  both  pour  1 of  * family 

SIKUifUilbcil  by  kAl^hOiouJ.  rticv 
were  Mth  married  men;  i-id  were 
nudt  probably  l*t>thi^>,  a.  it  «it 
not  uncommon  in  Out  >|;e  lor  two 
brorhrra  to  bare  the  tune  Chriftiai* 
name.  Thefeboth  appear  »n  a Jit  re  pu- 
table  lifht.  The  cktcft  rubbed  bit  ma- 
tter, with  man)  at? ra valine  urtum- 
C irtct.  The  yOOngcR  »»  remark  - 
ably  content  ton,.  aner  enter*  • 

1dic  into  a ror-tnrl  or  mai  nape  v ith 
Anna,  a noble  gill  of  1>:  Ik-m  Gmi , 
refu fed  t«>  tnartv  htr  till  compelled 
bv  a judicial  decree;  ami  alter  ward* 
eared  not  what  became  of  the  lady, 
but  left  her  behind  at  Slialburj;  when 
he  rctr-nved  to  Merit*,  lie  had  not 
only  lrr«;j»<-nt  ijuarlrU  vtirh  hi,  ante; 
but  with  AtiJ’rw  Dirldra,  r\n 
Mr r/«u*n,  anil  j-.ln  9 if,  all  of 
were  aAiciated  with  him  at  Stral* 
hatjj  in  hi,  ddfciitit  employment.  of 
matin*  of  tonkin*  clatter . puli*  in* 
of  preciima  Aorta,  and  endeavour - 
in;  to  attain  the  art  of  printing  i and 
with  thefe  lie  involved  himfclf  in 
three  Uw-fnin.  c>.e  Meermau,  utl.  u 

r*  »«j.  *c.  x. 
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Pnrtiaf.  thf  *»t  from  Harlem  into  this  hi*  native  city,  he  fet 
v with  all  diligence  to  carry  it  on  } and  published,  in  1442, 
Jlexj rant  Gaili  Dcii’tnale,  and  Pktmi  HurAsn  Tree- 
lotus  i two  work*,  which,  being  fmall,  bed  Anted  hit 
drcumftances  ; and  for  which,  being  much  ufed  in  the 
fchools,  he  might  reafonably  expert  a profitable  fde. 
They  were  executed  with  wooden  types,  cut  after  the 
model  of  thofc  he  had  ftolcn. 

In  1443  he  hired  the  houfe  Z-arn  langrn  ; and  was 
afiilUd  with  money  hy  Fust,  a wealthy  perfon,  who  in 
return  had  a fliarc  of  tire  buiinefs  : and  about  the  fame 
time  John  Meidenbochius  was  admitted  a partner,  aa  were 
feme  other*  wliofc  names  arc  not  transmitted  to  our 
times  ; and  in  1444  they  were  joined  hy  Gutenberg, 
who  for  that  purpofc  quitted  Strafburg.  Wooden 
type*  being  found  not  fufficieutly  durable,  and  not  an- 
fwering  expectation  in  other  refpeFts,  the  two  brothers 
firft  invented  cut  metal  types.  But  while  thefe  were  pre- 
paring, which  mu  ft  have  been  a work  of  time,  fevcral 
works  were  printed,  both  on  wooden  Jeparott  types  and 
on  wooden  blocks  ,•  which  were  well  adapted  to  ’ fmall 
books  of  frequent  ufe,  fuch  as  the  Tabula  Jilpbabetica , 
the  Catholkon,  Donats  Grammatua,  and  the  Confejjtossa - 
lia. 

From  the  above-mentioned  printers  in  conjunction,  af- 
ter many  Smaller  rftays,  the  Bible  was  publiftied  in  1450, 
with  large  cut  metal  types  (i>).  And  it  is  no  wonder, 
considering  the  immenfe  labour  this  work  coft,  that  it 
fhould  be  Seven  or  eight  years  in  completing.  In  this 
fame  year  the  partnership  was  diflolvcd,  and  a new  one 
entered  into,  in  Auguft,  between  Fuji  and  Gutenberg  / 
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the  former  Supplying  the  money,  die  latter  (kill,  for  Printing, 
their  common  benefit.  Various  difficulties  ariling,  « 
occaftoned  a law-fuit  for  the  money  which  Full  had  ad- 
vanced > which  was  determined  again  ft  Gutenberg.  A 
diiTolution  of  this  partncrftup  enlued  in  1455  ; and  in 
1457  a magnificent  edition  of  the  Plalter  was  publiftied 
by  Fuji  and  Scborfir,  with  a remarkable  commendation, 
in  which  they  affirmed  to  thcmfclvcs  the  merit  of  a ucw 
invention,  (viz  of  metal  types  ),  ad  inventionem  artifictofant 
tmprimendi  ac  cbaraBerinetndt.  This  book  was  uncom- 
monly elegant,  and  in  fome  mcafnre  the  work  of  Gu- 
tenberg ; as  it  was  four  years  in  the  prefs,  and  came 
Out  but  18  months  after  the  partnerftup  was  diflolvcd 
between  him  and  Full.  * 

’The  latter  continued  in  pofleffion  of  the  printing* 
office  : and  Gutenbergs  by  the  pecuniary  affiltancc  of 
Conrad  Htunery  fynrlic  of  Mentz  (e),  and  other*, 
opened  another  office  in  the  fame  city  ; whence  appear- 
ed, in  1 460,  without  the  printer's  name,  the  Cotbolieon 
Jo,  de  Januay  with  a pompous  colophon  in  praife  of  its 
bcautyr,  and  aferibing  the  honour  of  the  invention  to  the 
city  of  Mentz.  It  was  a very  handfomc  book,  though, 
inferior  to  the  Pfalter  which  had  been  publiftied  iu  1457 
by  l ull  and  Schocffcr.  Both  the  Pfalter  and  Catbolicm 
were  printed  on  cut  metal  types  (r).  It  may  not  be  im- 
proper to  ob Serve  here,  that  as  the  Pfalter  is  the  earlicil 
hook  which  is  known  to  have  a genuine  date,  it  be- 
came a common  practice,  after  that  publication,  for 
printers  to  claim  their  own  performances,  by  adding 
their  name*  to  them, 

III.  The  progTefs  of  the  art  lias  been  thus  traced 
3 T a through 
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What  is  ft  ill  Aronger,  two  chronologers  of  Stralburg,  the  one  named  Dan  Spek/uius,  the  other  anony- 
mous (in  Mt Oman's  Document*!,  n°  ixnv.  unvi.j,  tells  us  exprvfsly,  that  John  Geinsflcich  (viz.  the 
fenior,  whom  they  diftinguifhed  from  Gutenberg),  having  learned  the  art  by  being  fervant  to  its  jirji  inventor , 
carried  it  by  theft  into  Mentz  his  native  country.  They  arc  right  in  the  facl,  though  miftaken  in  the 
application  of  it ; for  they  make  Stralburg  the  place  of  the  invention,  and  Mentelius  the  inventor,  from 
whom  the  types  were  ftolcn.  But  this  is  plainly  an  error:  for  Geinsflcich  lived  at  Mentz  in  1441,  as  appears 
from  undoubted  tdlimonies;  and  could  not  be  a fervant  to  Mentelius,  to  whom  the  before  mentioned  writers, 
aferibe  the  invention  in  1440,  though  more  ancient  ones  do  not  attempt  to  prove  that  he  began  to  print  before 
X 444  or  1447.  Nor  will  the  narrative  agree  bet  ter  whh  Gutenberg,  who  was  an  earlier  printer  than  Mentelius  ; 
Alice,  among  the  evidence*  produced  by  him  in  his  law-fuit,  1439,  uo  Geinsflcich  fenior  appear*,  nor  any  other 
fervant  but  Laurcntius  Bcildek.  The  narration  therefore  of  the  theft  of  Geinsflcich,  being  fpread  hy  various  re- 
pons through  the  world,  and  fubfifting  in  the  time  of  thefe  chronologers,  was  applied  by  them  (to  ferve  the 
caufe  they  wrote  for)  to  Strafburg  j but  ferves  to  confirm  the  truth,  fince  no  writer  derives  the  printing  fpoils 
from  any  other  country  than  Holland  or  Alfatia.  Tbc  chronologers  have  likcwife,  inflead  of  Full,  called  Guten- 
berg the  wealthy  man  ; wfio,  from  all  circumftances,  appears  to  have  been  poor.  They  alfo  call  Scbocffer  the 
fon-in-btw  of  Mentelius  j when  it  is  clear  that  he  married  the  daughter  of  Full. 

(d)  Many  writers  have  fuppofed  that  this  was  the  edition  of  which  fome  copies  were  fold  in  France,  hy  Full,' 
as  manuscripts,  for  tbc  great  price  of  500  or  600  crowns,  which  he  afterwards  lowered  to  Ao,  and  at  lad  to  lefs 
than  40.  But  it  was  the  ferond  and  more  expenfive  edition  of  146a,  that  was  thus  difpofed  of,  when  Full 
went  to  Paiis  in  1466,  and  which  had  coft  4000  florins  before  the  third  quaternion  (or  quire  of  four  (heels)  was 
printed.  M kerman,  vol.  I.  p.  6.  151,  152. 

(1)  At  the  death  of  Gutenberg,  Conrad  Humery  took  poffirffion  of  all  his  printing  materials  ; and  engaged  to 
the  archbilhop  Adolphus,  that  he  never  would  fell  them  to  any  one  but  a citizen  of  Mentz.  They  were,  how- 
ever, foon  difpofed  of  to  Nicholas  Becbtcrmuntze  of  Altavilla,  who,  in  1469,  publiftied  Vocabuiariun  Latino*- 
Tentoeiicum , which  was  printed  with  the  fame  tjpes  which  had  been  ufed  in  the  Catholic  on.  This  very  curioiM- 
and  foarcc  Vocabulary  was  ffiown  to  Mr  Mecmian,  by  Mr  Bryant,  in  the  l>uke  of  Marlborough’s  valuable 
library  at  Blenheim.  It  is  in  quarto,  35  lines  long,  contains  many  extra&s  from  the  CaihoAim , and  is  called  Em 
quo,  from  the  preface  beginning  with  tliofe  words.  Mekiman,  voL  II.  p.  96. 

( f ) Gutenberg  never  ufed  any  other  than  either  wooden  or  cut  metal  types  till  the  year  1462.  In  1465  he  wa* 
admitted  inter  jltdicos  by  the  ekfctor  Adolphui,  with  an  annual  penlion  ; and  died  in  February  1468.  His  elder 
brother  Geinsflcich  died  in  1462.  Their  epitaphs  are  printed  by  Mr  Mecrnaan,  voL  ll.  p.  154,  295. 
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IVhitinjj.  through  Its  fecund period,  the  invention  of  cut  metal  types. 

But  the  honour  of  completing  the  dii'covery  is  due  to 
8 Pitlr  Sciioeffer  (c)  dc  OernftteinL 
Invention  A very  clear  account  of  this  final  completion  of  the 
of  call  types  is  preferred  by  Trithexnius  (m).  P»jl  hac  i riven  tis 
******  JuittJftrunt  fubt'dsora,  iriventruntque  msilum  fundrndi  fort 
mas  omnium  Katini  alphaleti  liter  arun,  quas  ipft  matrices 
ncminolant  : ex  quibus  rurfum  antes  Jive  Jianntos  tharac- 
Wet  futtdflanl,  ad  omnem  prrjfurum  f*jfUientu%  qt*»s  priuj 
mcniius  fsulpelant.  Et  reveres  Jicuti  ante  xx\  fcrmC  annus 
rx  ore  Petri  0‘ihonis  tic  Gern/b*i>n%  (his  Moguntini,  qoi 
gtntr  tral  (rim  atilt  inventor  is,  audivi , trulgnam  a frimo 
inveniionis  fun  hue  art  imprjftria  habuit  dffuu/tatnn.  — Pe- 
trus autem  meruit  ulus  Opiio.  tore  famuiui  p>fua  ft cut 

Jtximur,  inventoris  fri-ni.  Jthannh  Jkufi,  iotno  tngaaofus  el 
prudent , fat i/wrem  moats* > funds  udi  ebandirts  excogtsa 
•utt.  et  art  cm.  r*t  nunc  rft.  complevit. 

Another  ample  tertimony  in  favour  of  Schaeffer  is 
given  l»v  Jo.  Fiid.  Fundus  of  Afcluiffenburg,  from  pi- 
ers prcfcrvtd  in  Isis  family:  44  Peter  SchoeScr  of  Gcruf- 
cim,  perceiving  his  mailer  Full’s  defign,  and  being 
himklf  ardently  defirous  to  improve  the  art,  found  out 
(by  the  good  providence  of  God)  the  method  of  cut- 
ing  (imUemftJ  the  characters,  in  a matrix,  that  the  let- 
ters might  cafily  be  frugly  .trjl,  inftcad  of  being  cut. 
He  privately  art  matrices  for  the  whole  alphabet  ; and 
when  he  fhowrd  his  mailer  the  letters  call  from  thefe 
matrices,  Full  was  fo  plea  fed  with  the  contrivance,  that 
he  promifed  Peter  to  give  him  his  only  daughter,  ChriC.- 
tina,  in  marriage ; a promilc  which,  he  foon  after  per- 
formed. But  there  were  as  many  difficulties  at  full 
with  thefe  letters,  as  these  had  been  before  with  wooden 
t.r.es ; the  metal  being  too  foft  to  fupport  the  force  of 
the  impaefiion  : but  this  defeat  was  foon  remedied,  by 
mixing  the  metal  with  a fu  hi  la  nee  which  fiffficitntly 
hardened  it  ( I ).’* 

Full  and  Schoi-ffcr  concealed  this.  new  improvement, 
by  atiiniiiilUring  an  oath  of  fccrecy  to  all  whom  they 
intruded,  till  the  year  1462  ; when,  by  the-  difocrfion 
tj  their  ferv.uits  into  different  countries,  at  the  fucking 
uf  Mcntz  by  the  archbiffiop  Adolphus,  the  invention 
was  publicly  divulged. 

The  firft  book  printed  with  tliefc  improved  types  was 
Durcnii  Kahuna ic,  in  1459  ; at  which  time,  however, 


they  feem  to  have  had  only  one  fixe  of  cajl  letters,  all  Priatraf. 
the  larger  characters  which  occur  being  cut  types , as  — v * 
appear j plainly  by  :in  infpection  of  the  book.  Front 
this  time  to  1466,  Fuff  and  Schoeffrr  continued  to  print 
a confiderable  number  of  books ; particularly  two  fa- 
mous editiou*  ol  Tally's  Otfi.cj.  in  their  c.irlicit  books,  - 
they  printed  more  copies  on  vtUum  than  on  paper,  which 
was  the  cafe  bulb  of  their  Billet  wui  Tally's  Uftrer. 

This,  however,  vv;»  finn  inverted ; ana  paper  introdu- 
ced for  the  grvateil  jsirt  of  their  im  pi  cl  lions ; a few 
only  being  {united  on  vellum  for  curio  jit  ics,  a ad  for 
the  purpaic  of  being  iilummuted.  ) low  long  Fuff  lived, 
is  uncertain  ; but  in  1471  wo  find  Sehocffcr  was  in  part- 
neiiliip  With  Conrad  tienff  and  a kiuftr.au  of  hi,  naffer 
Fult.  He  publifhcd  many  books  after  the  death  of  h» 
father-in-law  ; the  kilt  of  which  that  can  be  diicovered 
is  a third  edition  of  the  P fader  i.i  149c,  in  which  the 
old  cut  types  of  the  firll  edition  w ere  ul’ed.  9 

IV.  With  regard  to  the  claim  of  STRASBURG : Claim  of 
It  lias  been  already  mentioned,  that  Gutenberg 
engaged  in  that  city  in  different  employments;  and, 
among  others,  in  endeavouring  to  attain  the  art  of  print- 
ing. That  thele  endeavours  were  unfuccefsful,  is  plain 
from  an  authentic  judicial  decree  of  the  ft  nate  of  Siraf- 
burg  in  1439,  after  the  death  of  Andrew  Dri/ehen  (a). 

But  there  are  many  other  proofs  that  Gutenberg 
and  his  partners  were  never  able  to  bring  the  art  tv- 
perfection. 

1.  Wimphclingiu**,  the  oldcff  writer  in  favour  of*  Bpkma 
Straiburg,  tclis  us,  that  Gutenberg  was  the  inventor 

41  a new  art  of  wining,”  an  imprejfvria,  which  might"* 
alfo  be  called  a di v:r.e  benefit,  and  which  he  happily , ,0.  t 
completed  at  Mcntz;  but  dots  not  meat  ion  one  book  Mccuua, 
cf  his  printing  : though  he  adds,  that  McuuUus  print- vt>*  *• 
cd  many  volumes  eorredtly  and  beautifully,  and  acquired 
great  wealth  ; whence  we  may  conclude  that  he  per-^.**  ^ 
retted  what  Gutenberg  lad  in  vain  effayed. 

2.  Wixrphclingius,  in  anotJicr  bcukt,  tells  us,  the 
art  of  printing  was  found  out  by  Gutenberg  aucmplete 
which  implies,  not  that  he  piatliltd  toe  art  in  an  iro-ijoS, 
perfetl  manner  (as  Laurent  jus  had  done  at  Harlem),  :>lrrrm**, 
but  rather  that  he  lad  uol  been  able  to  accumphlh-wnat Jt  h'^,44• 
he  aimed  at. 

3.  Guteubcrg,  wheu  he  left  Strafburg  in  1444  or 

v the 


(g)  In  German,  order  ; in  Latin,  Opilio  / in.  Englilh,  Shepherd*— —He  is  fuppofed  by  Mr  Mecrcian  to 
have  been  the  urjl  engraver  on  copperplate v 

(m)  Annales  Htr/uugienfes,  tom.  ii.  ad  ann.  145a — As  this  book  was  finiihcd  in  1514,  and  Tiithcmiua  tells 
he  had  the  narrative  from  Schocffcr  him  felt  about  30  years  before  ; this  will  bring  us  back  to  1484,  when 
Ik- hoc  flex  muff  have  bcea  advanced  in  years,  and  Tritbemiua  about  22  years  old,  who  died  in  1516.  See  P'off, 
Hill.  Lat.  Luc.  10.  Fubr,  Med.  & Lifun.  ALl.  L 9. 

(1)  See  Meerman , voL.  I.  9.  18.3.  who  copied  this,  teffimony  from  Wolfius,  Monument.  Trpograph.  vok  i p.  468. 

fcq-  . ... 

( k ) Their  firft  attempts  were  made  about  1436  with  •wooden  types.  Mr  Mecrmau  is  of  opinion  that  Gcinsfleich 
- junior  (who  was  of  an  eruerprifing  genius,  and  had  already  engaged  iu  a variety  of  projects)  gamed  fume  little 
laiight  into  the  bunnefs  by  viljting  his  brother  who  was  employed  by  Laurer.tius  at  Hacrlcim,  but  not  fufficicut 
to  enable  him  to  pra&ifc  it.  It  is  certain  that,  at  the  time  ot  the.  law-fuit  in  1439,  much  money  lad  been  ex- 
pended, without  any  profit  having  arifen  ; and  the  unfortuuatc  Driachen,  in  1438,  on  hit  death-bed,  lamented 
to  his  confeffor,  that  hr  had  been  at  great  cxpcncc,  without  having  been  reimburfed  a fiuglc  obolus.  Nor  did 
Gutenberg  (who  perfifted  in  his  fruitlefs  cndeavouis)  reap  any  advantage  from  them  ; lor,  when  he  quitted 
Strafburg,  be  was  overwhelmed  in  debt,  and  under  a neccffity  of  felling  every  thiug  he  was  iu  puffefliuu  of. 

vok  I.  p.  198—  202.3  All  the  clcppfitioRs  iu  the  law-fuit  above-mentioned  (with  the  judicial  dc- 
«ee)  are  printed  by  Mr  Meerman,  voL  11.  p.  58—88.  N. 
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the  following  year,  and  entered  into  partnerihip  with 
Geinifleich  feniurand  others,  had  occafion  for  his  bro- 
ther’s a fTi fiance  to  enable  him  to  complete  the  art ; 
which  Grows  that  his  former  attempts  at  Stralburg  had 
been  unfuccef&ful 

4.  Thcfe  particulars  are  remarkably  confirmed  by 
Trithrimus,  who  tells  us,  in  two  different  placet H,  that 
Gutenberg  fpent  all  his  fubftanec  in  t^ueft  of  tliis  art  ; 
and  met  with  fuch  i&fuperablc  difficulties,  that,  in  <h> 
fpair,  he  had  nearly  given  up  all  hopes  of  attaining  it, 
till  he  was  aililtcdhy  the  liberality  of  Fult,  aud  by  his 
brother's  (kill,  in  the  ci’y  of  Merit/. 

5.  UlrrcZell  fays  * the  art  was  completed  at  Merit*  ; 
but  that  fome  books  had  been  pubhlhed  in  H Hand 
earlier  than  in  that  city,  is  it  likely  that  Zell,  who 
w as  a German,  would  have  oink  ted  to  mention  Strui- 
burg,  if  it  had  preceded  Merit*  in  printing  ? 

Tuere  is  little  doubt  therefore  that  ;u*  Gutenberg's- 
labours  at  Stralburg  amounted  to  no  mote  th  in  1 uuit- 
lefs  attempt,  which  Ik  was  at  laJl  under  the  necilfity  of 
rcliuquifhmg  : aud  there  is  no  certain  proof  of  a Angle 
booh  having  been  printed  in  that  city  till  after  the  dil- 
periion  of  the  printers  in  1462,  winy  Mentclms  and 
Eggcftorius  fuccefifully  purfued  the  bufinefs. 

I11  fine,  the  pretenftons  of  Strojiurg  fall  evidently  to 
be  fet  afide.  Ami  as  to  the  stlrer  two  cities,  Harlem 
and  M cutty  the  dilputes  between  them  Item  cafily  clear- 
ed up,  fnm  the  twofold  i went  ion  of  printing  above- 
mentioned : the  firft  with  Separate  troonsiN  types  at 
Harlem,  by  Laurentius,  about  1 430,  and  after  conti- 
nued by  lira  family  ; the  other  with  types^  firft 

tut,  and  afterward*  rafi.  which  were  invented  at  Merit 7?, 
but  net  uied  in  H iRand  till  brought  thither  by  Thcodo- 
nc  Martens  at  Alott  about  1472. 

From  this  period  printing  made  a rapid  progrefs  in 
moft  of  the  print ip&l  town*  of  Europe.  In  1490,  it 
reached  Conftantinopk*  ; and,  according  to  Mr  Palmer, 
p.  ah  1,  &c.  it  was  e|teaded,  by  the  middle  of  the  next 
century,  to  Africa  and  America.  It  was  introduced 
into  Kuifia  about  2 560  : but,  from  motives  either  of 
policy  or  fupcrftilion,  it  was  fpeedily  fupprrfled  by  the 
Riling  powers  ; and,  even  under  the  prelent  enlightened 
empreJtj,  has  fcarcely  rtoergrd  from  itsobfeurity.  —That 
rt  was  early  prattifed  in  the  inhospitable  regions  of  Ice- 
land, we  have  the  refpeftuble  authority  of  Mr  Bryant  : 
" Amgrim  Jonas  was  born  amid  ft  the  fnowik  of  Ice- 
land ; ) ^S#r'  u.uch  prejudiced  in  favour  of  Ins  country 
a*  thole  wno  arc  natives  of  an  happier  climate.  This 
b viliblc  i*»  his  Crymogaa  ; but  more  particularly  in  his 
Anutome  Blefktniona.  1 have  in  my  poffcffion  this  cu- 
rious little  treatifs,  written  in  Latin  by  him  in  his  own 
country,  and  printed  7jpir  HoUnjslmi  in  IjlandiJ  Jit  reals, 
astno  i Clt.  Hota  is  placed  in  fome  maps  within  the 
Arctic  circle,  and  ia  certainly  not  far  removed  from  it. 

1 believe  it  is  the  fart  hell  north  of  any  place  where  arts 
and  fcicnce*  have  ever  rclided.”  Ob/ervations  and  Inqui- 
ries relating  to  various  parts  cf  Ancient Hjlory,  1767,  p. 
277. 

It  was  a conflant  opinion,  delivered  down  by  our  hiftori- 
am,  as  hath  been  obferved  by  Dr  Middleton,  tllat  the  Art 
of  Printing  was  introduced  a nd  firit  pradlifed  in  England 
by  IVilBam  Caxton,  a mercer  and  citizen  of  Loudun;  who, 
by  his  travels  abroad,  and  a rcfidcnce  of  many  years  in 
Holland,  Flanders,  and  Germany,  in  the  affairs  of  trade, 
had  an  opportunity  of  informing  hunfclf  of  the  whole 
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method  and  procefs  of  the  art ; and  by  the  encourage^  Printing, 
ment  of  the  great,  and  particularly  of  the  abbot  of  ““ ■ t 
Weftminftcr,  firft  fet  up  a prefs  in  that  abbey,  and  be- 
gan to  print  books  foon  after  the  year  1471. 

This  was  the  tradition  of  our  writers ; till  a book, 
which  bad  fcarce  been  obferved  before  the  Reft  oration, 
was  then  taken  notice  of  by  the  curious,  with  a date  of 
its  impreftton  from  Oxford,  arnro  1468,  and  was  confi- 
dered  immediately  a*  a clear  proof  and  monument  of 
the  cxercife  of  printing  in  that  univerlity  feveral  year* 
before  Caxton  began  to  drd  in  it. 

This  book,  which  is  in  the  public  library  at  Cam- 
bridge, is  a fmall  volume  of  41  leaves  in  4to,  with  this 
title:  Kxpofitio  SttoAi  'Jaoniuu  in-Simh/urti  Apofiolorum 
ad  Papons  Laurent'sum  : and  at  the  end,  Explicit  ex- 
p-Jtfto,  (Jfc#  Imprests  Oxonse,  & Jittita  Anno  Domini 
H.CCCCfLXVIU.  xv it  die  IJeeembrij . tr 

Th«  appearance  of  this  book  has  robbe<l  Caxton  of  l*hc  firft 
x glory  tliat  he  had  long  pofiefled,  of  being  the  author ; r 
of  printing  in  this  kingdom  ; and  Oxford  has  ever  ftnee  g u 
carried  the  honour  of  the  firlt  prefs.  i he  only  difficulty  w*»  at  Ox~ 
was,  to  account  for  tire  fdence  of  hiftory  in  an  event  fo  ford, 
mein arable,.  and  the  want  of  any  memorial  in  the  univer- 
lity  itfelf  concerning  the  elbiblilhment  of  a new  art  a- 
mongll  them  of  fuch  ufc  and  benefit  to  learning.  But 
this  like  wile  has  been  cleared  up  by  the  difeovery  of  a 
record,  which  had  lain  obfeure  and  unknown  at  Lanv 
bcth-palaoc,  in  tlic  Rcgiftcr  of  the  See  of  Canterbury' ; 
and  gives  asnarratsve  at  tire  wliole  tnini'aelion,  drawn  up 
at  the  very  time. 

An  account  of  this  record  was  firft  published  in  a 'thin 
quarto  volume,  in  Englilh  ; with  this  title:  “ The  O- 
rijinal  and  Growth  ot  Printing,  collected  out  of  Hi— 
fojiy  and  the  IL  cords  of  this  Kingdome : wherein  it 
alfo  d .moajl rated,  that  Printing  appertained  to  the  Pre- 
rogative Royal,  and  is  a Flower  of  the  Cro«rn  of  Eng- 
land. By  Richard  Atkyns,  efq.  — Whitehall,  April  the 
25.  1664.  By  order  and  appointment  of  the  right  ho- 
nourable Mr  Secretary  Morricc,  let  this  be  printed.. 

Tho.  Rycaut.  Londca  : Printed  by  John  Sweater,  for. 
the  Author.  1664^  4to. 

It  fets  forth  in  ihort,  u That  as  jbon  as  the  art  of- 
printing  made  fome  noife  in  Europe,  Thomas  Bour- 
chler,  archbdhop  of  Canterbury,  moved  the  then  king 
(Henry  VI.)  to  ufc  all  pof&ble  means. for  procuring  a 
printing- mould  (for  fo  it.  was  then  called)  to  be  brought 
into  this  kingdom.  The  king  (a  good  man,  and  much 
given  to  works  of  this  nature)  readily  hearkened  to  the 
motion;  and,  taking  private  advice  howto  effed  his 
defign,  concluded,  it  oould  not  be  brought  about  with- 
out great  fccrocy,  utid  a tonfiderablc  furn  of  money  gi- 
ven to  fuel*  perion  or  perfous  as  would  draw  off  feme 
of  the  workmen  of  Harlem  in  Holland,  where  John 
Gutenberg  had  newly  invented  it,  and  was  himfelf  per- 
funaily  at  work.  It  was  rrlolvcd,  that  Ids  than  1000 
tnrrks  would  not  produce  the  defired  effect ; towards 
which  fum  the  laid  archbifhop  ttfdnted  tlie  king  300 
tneiki.  The  money  being  now  prepared,  the  manage- 
ment of  the  defign  was  committed  to . Mr  Robert  Tur-  • 
nour ; who  then  was  mailer  of  the  robes  to  the  king,  and* 
a perfon  moil  in  favour  with  him  of  any  of  his  cogxbti  ju. 

Mr  Tumour  took  to  his  aififtance  Mr  Caxton,  a citizen 
of  good  abilities,  who  traded  much  into  Holland ; which 
was  a creditable  pretence,  as  well  for  his  going,  as  ftay 
in  the  Low  Countries.  Mr  Tumour  was  in  difguile 
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Friirtiwy-  (his  beard  and  hair  (haven  quite  off);  but  Mr  Caxton 
' appeared  known  and  public.  They,  having  received 
• the  faid  fum  of  IOOO  merks,  went  nrft  to  Aroltcrdam, 
then  to  Leyden,  not  daring  to  enter  Harlem  itfclf  j for 
the  town  wm  very  jealous,  having  imprifoned  and  ap- 
prehended divert  peribns  who  came  from  other  parts  for 
the  fame  purpofe.  They  Ikaid  till  they  had  fpent  the 
whole  thoufand  merks  in  gifts  and  cx pence* : fo  as  the 
king  was  fain  to  fend  500  merks  more,  Mr  Tumour 
having  written  to  the  king  that  he  had  almoil  done  his 
work  ; a bargain,  as  he  faid,  being  (truck  betwixt  him 
and  two  Hollander*,  for  bringing  off  one  of  the  under- 
workmen,  whofe  name  was  Frederick  Corfclls  (or  rather 
Corfrllts),  who  late  one  night  dole  from  his  fellows  in 
difguife  into  a vefftl  prepared  before  for  that  purpofe  •, 
and  fo#  the  wind  favouring  the  defign,  brought  him  fafe 
to  London.  It  was  not  thought  lo  pendent  to  fet  him 
on  work  at  London  : hat,  by  the  archbifhop’s  means 
(who  had  been  vice-chancellor  and  afterwards  chancellor 
of  tl»e  univeriity  of  Oxon)  Corfcllis  was  carried  with  a 
guard  to  Oxon  ; which  guard  conftantly  watched,  to 
prevent  Corfcllis  from  any  poflible  cfcape,  till  he  had 
made  good  his  promife  in  teaching  them  how  to  print. 
So  that  at  Oxford  printing  was  firll  fet  up  in  England, 
which  was  before  there  was  any  printing-prefs  or  prin- 
ter in  France,  Spain,  Italy,or  Germany  (except  the  ci- 
ty of  Mentz),  which  claims  fenioritr,  as  to  printing, 
even  of  Harlem  itfclf,  calling  her  city,  Urbem  Alogun- 
ttfurm  artu  typographic*  inventrieem  primam  ; though  it  is 
known  to  be  otherwife,  that  city  gaining  the  art  by 
the  brother  of  one  of  the  workmen  of  Harlem,  who 
had  Jeamt  it  at  home  of  His  brother,  and  after  fet  up  fur 
bimfclf  at  Mentz.  This  prefs  at  Oxon  was  at  lead  ten 
years  before  there  was  any  printing  in  Europe,  except 
at  Harlem  and  Mentz,  where  it  was  but  new-born.  This 
prefs  at  Oxford  was  afterwards  found  inconvenient  t® 
be  the  foie  printing-place  of  England  ; as  being  too  far 
from  London  and  the  fea.  Wherefore  the  king  fet  up  a 
prefs  at  St  Alban’s,  and  another  in  the  city  of  Weftmin- 
fler,  where  they  printed  feveral  bo«ks  of  divinity  and  pbgflct 
for  the  king  ( for  rcafons  bed  known  to  liimfelf  and  coun- 
cil) permitted  thru  no  law-books  to  be  printed ; nor  did  any 
printer  exercife  tliat  art,  but  only  fuch  as  were  the  king’s 
1 worn  fervants ; the  kmg  htmfelf  having  the  price  and  emo- 
lument for  printing  books. — liy  this  means  the  art  grew 
fo  famous,  that  anno  pruno  Richard  III.  c.  9.  when  an 
all  of  parb’ament  was  made  for  reftraint  of  aliens  for 
tiling  any  handicrafts  here  (except  as  fervants  to  na- 
tives), a fpecial  provifo  was  infected,  that  ftrangers 
might  bring  in  printed  or  written  books  to  fell  at  their 
plcafure,  and  exercife  the  art  of  printing  here,  not  with- 
(landing  that  : fo  that  in  the  fpace  of  40  or  50 
years,  by  the  indulgence  of  Edward  IV.  Edward  V. 
Richard  III.  Henry  VII.  and  Henry  VIII.  the  Eng- 
lifli  proved  fo  good  proficients  in  printing,  and  grew  la 
numerous,  as  to  ftirnifh  the  kingdom  with  books ; and 
fo  (kilful,  as  to  print  t^cm  as  well  as  any  beyond  the 
fcas  ; as  appears  by  the  a£t  25  Hen. VIII.  c.  15.  which 
abrogates  the  (aid  provifo  for  that  reafon.  Aad  it 
was  further  enacted  in  the  (aid  ftatute,  that  if  any  per- 
fon  bought  foreign  books  bound,  he  (hould  pay  6s.  8d. 
per  book.  And  it  was  further  provided  and  cna&cd, 
that  in  cafe  the  faid  printers  or  fellers  of  books  were 
uorcafonable  in  their  prices,  they  fhould  be  moderated 
by  the  lord  chancellor,  lord  treafurcr,  the  two  lords 
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chief  juftkei,  «r  any  two  of  them;  who  alfo  had  power  Pdafinf. 
to  fine  them  3s.  4-d.  for  every  book  whofe  price  (hould  ■'»  4 

be  enhanced.  — But  when  they  were  by  charter  corpo- 
rated  with  book  Hinder  t%  book  ft  iter  t%  and  founder  t of  letters , 

3 & 4 Philip  and  Mary,  and  called  The  Company  of 
Stationers — they  kick’d  againil  the  power  that  gave  than 
life,  See.  — Queen  Elifabcth,  the  firft  year  of  her  reign, 
grants  by  patent  the  privilege  of  foie  printing  all  hooks 
that  touch  or  concern  the  common  laws  of  England , to 
Tottcl  a fervant  to  her  majeity,  who  kept  it  entire  to 
his  death  ; after  him,  to  one  Yell  Weirt,  another  fer- 
vant to  her  majefty  ; after  him,  to  Weight  and  Norton; 
and  after  them,  king  James  grants  the  fame  privilege  to 
More,  one  of  the  fignet ; which  grant  continues  to  this 
day,  &c.”  • lt 

From  the  authority  of  this  record,  all  our  later  wri-  Whether 
ters  declare  Corfcllis  to  be  the  firft  printer  in  England  ; Caxton  at 
Mr  Anthony  Wood,  the  learned  Mr  Maittairc,  Palmer,  Coefclj, 
and  one  John  Bagford,  an  indultrious  man,  who  had 
publiihed  propofaU  for  an  Hidocy  of  Printing,  (PhiLtsr. 
Tranf.  for  April  1707).  But  Dr  Middleton  has  called 
in  qucltion  the  authenticity  of  this  account,  and  has  ur- 
ged feveral  objections  to  it,  with  the  view  of  fupport- 
mg  Caxton’s  title  to  the  precedency  with  refpect  to  the 
introduction  of  the  art  into  this  country  ; of  which  we 
dull  quote  one  or  two,  with  the  anfwers  that  have  been 
made  to  them. 

Objection  i . — u The  fdcncc  of  Caxton  concerning  a 
fa&  in  which  he  is  faid  to  be  a principal  attor,  is  a luf- 
ficicnt  confutation  of  it  : for  it  was  a condant  cuffom 
with  him,  in  the  prefaces  or  conclufions  of  .his  works, 
to  give  an  liiflorical  account  of  all  liis  labours  and  tranf- 
actions,  as  far  as  they  concerned  the  publishing  and 
printing  of  books.  And,  what  is  dill  ftrongcr,  in  the 
continuation  of  the  Polychronicon,  compiled  by  himfelf, 
and  carried  down  to  the  end  of  Henry  the  fixth’s  reign,  . 
he  makes  no  mention  of  the  expedition  in  queft  of  a 
printer  : which  he  could  not  have  omitted,  had  it  been 
true;  whillt  in  the  fame  book  lie  takes  noticcof  the  inven- 
tion and  beginning  of  printing  in  the  city  of  Mentz.” 

Anfwcr.—  As  Caxton  makes  no  mention  in  his  Poly* 
chrouicon  of  his  expeJxtion  in  quejl  of  a printer ; fo  nei- 
ther does  he  of  his  bringing  tin  art  into  England , which 
it  is  as  much  a wonder  he  (hould  omit  as  the  other.. 

And  as  to  his  faying  that  the  invention  of  printing  was 
at  Ment%t  he  means,  of  printing  on  fujtic  feparate  types. 

In  this  he  copies,  as  manv  others  have,  fro^thr  Faf- 
cicu/us  Temporum  / a work  written  in  1470^*^  Wcr- 
nertis  Rolcvinch  dc  Lacr,  a Cart  Indian  numb,  a MS* 
copy  of  which  was  in  the  library  of  Gerard  Jo.  Voflius 
(fee  lib.  iii.  de  Htjlor.  Latin,  c.  6.);  and  afterwardti 
continued  to  the  year  1474,  when  it  was  tird  printed 
at  Cologne  typis  Arnolds  let  litter nen.  It  was  rcpubliOicd 
in  1481  by  Hcinricus  Wirczburgh  de  Vach,  a Cluniac 
monk,  without  mentioning  the  name  either  of  the  prin- 
ter or  of  the  place  of  publication.  It  is  plain  that  Cax- 
ton had  one  at  Icall,  or  more  probably  both,  of  thefe 
editions  before  him,  when  he  wrote  his  continuation  of 
Polychronicon,  an  he  mentions  this  work  in  iris  preface, 
and  adoptrthe  fentiments  of  its  editor.  '(See  Meex- 
m an,  vol.  ii.  p.  37.  and  hk  DocumtntatH  VII.  XXIV. 
and  XXV.) 

Obj.  2.— **  There  is  a farther  cireumftanec  in  Caxton’s 
hiftory,  that  it  feems  inconfident  with  the  record ; for 
wc  find  him  dill  beyond  fea,  about  twelve  years  after 

the 
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Prii*i*l  the  fuppofcdtranlaftioiis,  “ learning  with  grcst  charge 
' and  trouble  the  art  of  printing”  (ifiecu/r  of  the  Hifivrut 
ofTroyc,  in  the  cod  of  the  ad  and  3d  book*)  ; which 
he  might  have -done  with  cafe  at  home*  if  he  had  gut 
Corfeilis  ioto  hi*  hand*,  as  the  record  imports,  fo  many 
year*  before  : but  he  probably  karat  it  at  Cologne, 
where  he  refided  in  147X,  (Recuh r,  &c.  ibid.),  and 
whence  book*  had  been  firft  printed  with  date  the  year 
before.” 

Anf.—  Caxton  tells  us,  in  the  prrfiiee  to  The  Hiflory 
ofTroye%  that  he  began  that  tranllation  March  I.  1468, 
at  Bruges ; that  he  proceeded  on  with  it  at  Ghent  ; 
that  be  tinUhcd  ft  at  Cologne  in  1471  ; and  printed  it, 
probably,  in  that  city  with  his  own  type*.  He  was  30 
years  abroad,  chiefly  in  Holland  ; and  lived  in  the  court 
of  Margaret  dudicls  of  Burgundy,  filler  of  Edward 
IV.  It  was  therefore  much  caller  to  print  hi*  hook  at 
Cologne,  than  to  crofs  the  fea  to  learn  the  art  at  Oxford. 
But  further,  there  was  a fpecial  oecalion  for  hi*  print- 
ing it  abroad.  Corfcliis  had  brought  over  fo  far  the 
art  of  printing  as  he  had  learned  it  at  Harlem,  which 
was  the  method  of  printing  on  tvooden  fe par  ate  types, 
having  the  face  of  the  letter  cut  upon  them.  But  the 
art  at  tajling  metal  types  being  divulged  in  1462  by  the 
workmen  of  Mcntz,  Caxton  thought  proper  to  learn 
that  advantageous  branch  before  he  returned  to  Eng- 
land. This  method  of  calling  the  types  was  filch  an 
improvement,  that  they  looked  on  it  as  the  original  of 
printing;  and  Caxton,  as  moll  others  do,  aferibes  that 
to  Meat l.  —Caxton  was  an  alfitlant  with  Tumour  in 
getting  off  Corfellis ; but  it  is  nowhere  fuppoled  that 
carne  with  him  into  England.  (See  Me  e km  an,  yoL. 
P-  3+-  !*•) 

Obj.  3. — “ A*  the  Lambeth  record  was  never  heard 
of  before  the  publication  of  Atkyn't  bookt  fo  it  has  never 
fincc  been  ften  or  produced  by  any  man  ; though  the 
regifters  of  Canterbury  have  on  many  oecalion  s been  di- 
ligently and  particularly  fi  arched  for  it.  They  were 
examined,  without  doubt,  very  carefully  by  arenbifhop 
Parker,  for  the  compiling  his  Antiquities  of  the  lirttijb 
Church  i where,  in  the  life  of  Thomas  Bourchier,  tho' 
he  congratulates  that  age  on  the  noble  and  ufeful  in- 
vention of  printing,  yet  he  is  fiknt  as  to  the  introduc- 
tion of  it  into  England  by  the  endeavours  of  that  arch- 
biihop  : nay,  his  giving  the  honour  of  the  invention  to 
Strafburg  clearly  fhows  that  he  knew  nothing  of  the 
ftory  of  Corfcliis  conveyed  from  Harlem,  and  that  the 
record  was  not  in  being  in  his  time.  Palmer  himfelf 
owns,  44  That  it  is  not  to  be  found  there  now  ; for  that 
the  late  earl  of  Pembroke  allured  him,  that  he  had  em- 
ployed a perfon  for  fomc  time  to  fcarch  for  it,  but  in 
vain  (///)?.  of  Printing , p.  314-)  On  thefc  grounds 
we  may  pronounce  the  record  to  be  a forgery  ; though 
all  the  writers  above  mentioned  take  pains  tofuppoit  its 
credit,  and  call  it  an  authentic  piece. 

Atkyns,  who  by  his  manner  of  writing  feems  to  have 
been  a bold  and  vntn  man , might  pofiibly  be  the  inven- 
tor: for  he  had  an  intercll  in  imputing  it  upon  the 
world,  in  order  to  confirm  the  argument  of  his  book, 
that  printing  was  of  the  prerogative  royal ; in  oppofition 
to  the  company  of  jlationerj,  with  whom  he  wa*  engaged 
in  an  expeufivc  fuit  of  law,  in  defence  of  the  king's  pa- 
tents, under  which  he  claimed  feme  exclujive  powers  of 
printing.  For  be  tells  us,  p.  3.  * That,  upon  conli- 
dxring  the  thing,  he  could  not  but  thiuk  that  a public 
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perfon,  more  eminent  thin  a mercer,  and  a public  purfe, 
mull  needs  be  concerned  in  fo  public  a good  : and  the 
more  he  eoniidcml,  the  more  inquifitivc  he  was  to  find 
out  the  truth.  So  th.it  he  had  formed  his  hypothdi* 
before  hi:  had  found  his  record  ; which  he  pub! i filed,  he 
fays,  as  a friend  to  truth  ; not  to  fuller  one  man  to  be 
rntitled  to  the  worthy  atchicveinenis  of  another;  and  as 
a friend  to  himfelf,  not  to  lofe  ojic  of  bis  heft  arguments 
of  entitling  the  king  to  this  art.’  But,  if  Atkyns  was 
not  himfelf  the  contriver,  he  was  impofed  upon  at  lealt 
by  fomc  more  crafty  man ; who  imagined  that  his  intcrctl 
in  the  caufe,  and  the  warmth  that  he  ihowed  in  profccu- 
ting  it,  would  induce  him  to  f wallow  for  genuine  what- 
ever was  ofFered  of  the  kind.” 

AnC— On  the  other  hand,  is  it  likely  that  Nfr  Atkvits 
would  dare  to  forge  a record,  to  be  laid  before  the  king 
and  council,  and  which  liis  adverfaries,  with  whom  he 
was  at  law,  could  difpruve  2.)  He  fays  he  received 
this  hi  ftory  from  a perfon  of  honour,  who  w'as  fume  time 
keeper  of  the  Lambeth  library.  It  was  cafy  to  have 
confuted  this  evidence,  if  it  was  falfe,  when  he  publilhcd 
it,  April  25.  1 6^4. — (3.)  John  Bagford  (who  was 
born  in  England  1651,  aud  might  know  Mr  Atkyns, 
who  died  in  1677),  in  his  Hiilory  of  Printing  at  Ox- 
ford, blames  thofe  who  doubted  of  the  authenticity  of 
the  Lambeth  MS. ; and  tells  us  that  he  knew  Sir  John 
Birkenhead  had  an  authentic  copy  of  it,  when  in  i66f 
£ which  Bagford  by  fomc  millake  calls  1 664,  ami  is  fol- 
lowed in  it  by  Mcerman ] he  was  appointed  by  the  houfc 
of  commons  to  draw  up  a bill  relating  to  the  exercife 
of  that  art.  This  is  confirmed  by  the  Journals  of  that 
houfc,  Friday  051.  27.  1665.  vol.  VIII.  p.  622.  where 
it  is  ordered,  that  this  Sir  John  Birkenhead  ihould  carry 
the  bill  on  that  head  to  the  houfc  of  lords  for  their  con- 
tent.— The  aft  wa*  agreed  to  in 'the  upper  houfe  on 
Tuefday  Oft.  3 1 . and  received  the  royal  alien t on  the 
fame  day  ; immediately  after  which  the  parliament  was 
prorogued.  See  'Journals  of  the  Houfe  of  Lords , Vol. 
XI.  p.  700. — It  is  probable,  the*-,  that  after  Mr 
Atkyns  had  publilHed  his  book  in  April  1664,  the  par- 
liament thought  proper,  tlu:  next  year,  to  inquire  into 
the  right  of  the  ting's  prerogative  ; and  that  Sir  John 
Birkenhead  took  care  to  infpeft  the  original,  then  in 
the  cuitudy  of  arcltbilhop  Sheldon  : and,  finding  it  not 
fufficient  to  prove  what  Mr  Atkyns  bad  cited  it  for, 
made  no  report  of  the  MS.  to  the  houfe  ; but  only  mo- 
ved, that  the  former  law  Ihould  be  renewed.  The  MS. 
was  probably  never  returned  to  the  proper  keeper  of  it ; 
but  was  afterwards  burnt  in  the  fire  of  London,  Sept* 
13.  1666. — (4.)  That  printing  was  praftifrd  at  Ox- 
ford, was  a prevailing  opinion  long  before  Atkyns.  Bry- 
an Twync,  in  his  A/>otogia  pro  Ant  iq  nit  ate  Academia  Ox - 
onienjis,  publilhcd  1 608,  tcUs  us,  it  is  fo  delivered  down 
in  ancient  weiring t ; having  heard,  probably,  of  this 
Lambeth  MS.  And  king  Charles  I.  in  his  letters  pa- 
tent to  the  Uuiverfity  of  Oxford,  March  5.  in  the  ele- 
venth of  his  reign,  1635,  mentions  printing  as  brought 
to  Oxford  from  abroad.  As  to  what  is  objefted,  “ that 
it  is  not  likely  that  the  prefs  Ihould  undergo  a ten  or 
eleven  years  flerp,  viz.  from  1468  to  1479,’*  it  is  pro- 
bably urged  without  foundation.  Corfellis  might  print 
fevepd  books  without  date  or  name  of  the  place,  as  Ul- 
ric  Zell  did  at  Cologne,  from  1467  to  1473,  and  from 
that  time  to  1494.  Corfdlis’s  name,  it  may  be  faid, 
appears  not  in  any  of  his  publications  ; but  neither  docs 
4 that 
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feinting.  that  of  Joannes  Peterlhemnis.  [See  MiztttAN,  vol.  I. 
y-  * ” p.  34.;  voL  II.  p.  21 — 27,  See. 

Further,  the  famous  Shakefpeare,  who  w«  bom  in 


Mr  Atkyns  or  the  authenticity  of  the  Lambeth  Re-  Print!*  j,' 
cord.  x “ v— ' 

But,  independent  of  the  record  altogether,  the  book. 


1 364,  and  died  x 61  6,  in  the  Second  Part  of  Henry  VI.  Rands  firm  as  a monument  of  the  excrcife  of  printing  in 
ait  iv.  fc.  7.  introduces  the  rebel  John  Cade*  thus  up-  Oxford  fix  yean  older  than  any  book  of  Caxton’s  with 
braiding  Lord  Treafurcr  Say ; 44  Thou  haft  molt  traite-  a.<late.  Ia  order  to  get  clear  of  this  ftrong  fail  Dr 
roufly  corrupted  the  youth  of  the  realm,  in  creating  a Middleton, 

gramraar-fehool ; and  whereas,  before,  our  forefather*  t.  Supposes  the  date  in  queftion  to  have  been  falfified 
had  no  other  book  but  the  foore  and  the  tally,  thou  hall  originally  by  the  printer  either  by  defign  or  miltake;  and 
caufed  Printing  to  be  ufed  ; and,  contrary  to  the  king,  an  X to  have  been  dropper!  or  omitted  in  the  age  of  it* 
his  crown,  and  dignity,  thou  haft  built  a paper-mill,”  — impreffion.  Examples  of  this  kind,  he  fays,  arc  common 
Whence  now  had  Shakefpeare  this  aecufation  againR  in  the  hiftory  of  printing.  And,  “ w'hilil  I am  now 
lord  Say  ? We  are  told  in  the  Poetical  Rcgiller,  vol.  II.  writing,  an  unexpected  inltance  is  fallen  into  my  hands, 
p.  231.  ed.  Lond.  1724,  that  it  was  from  Fabian,  PuL  to  the  jupport  of  my  opinion  ; an  Inauguration  Speech  of 
Vcrgel,  Hall,  Hollingfhed,  Grafton,  Stow,  Speed,  &c.  the  IVoodtuat  dien  Profeffor,  Mr  M 1 fan,  juft  frefh  from 
But  not  one  of  thefe  aicribcs  printing  to  the  reign  of  the  prefs,  with  its  date  give©  10  years  earlier  than  it 
Henry'  VI.  On  the  contrary,  Stow,  in  his  Annals,  fhould  have  hern,  by  the  otniflion  of  an  X,  viz. 
printed  at  London  1560,  j>.  686,  give*  it  exprefsty  to  moccxxiv;  and  the  very' blunder  exemplified  in  the  l&'l 
William  Caxton,  1471.  ” The  noble  fcicncc  of  printing  piece  printed  at  Cambridge,  which  I fuppofc  to  have 

was  about  this  time  found  out  in  Germany  at  Maguuce,  happened  in  the  firft  from  Oxford.”  -To  this  it  has 

by  oae  John  Guthumburgus  a knight.  One  Conradus  been  very  properly  anfwcrcd,  That  wc  fhould  not  pre- 
an  Almainc 'brought  it  into  Rome  : William  Caxton  of  tend  to  let  afide  the  authority  of  a plain  dote,  without 
London  mercer,  brought  it  into  England  about  the  very  ftrong  and’Oigent  rcafons ; and  what  the  Do&or 
-year  1471,  and  firft  practifcd  the  fame  in  the  Abbie  of  has  in  this  cafe  advanced  will  not  appear,  on  examina- 
St  Peter  at  Weflminftcr ; after  which  time  it  was  like-  tion,  to  carry  that  weight  with  it  that  he  Teems  to  ima- 
wife  pra&ifed  in  the  Abbies  of  St  AugulUueat  Can-  gine.  Inhere  may  be,  and  have  been,  miflakes  and  for- 
terburic,  Saint  A 1 bo  ns,  and  other  mouaftcrics  of  Eng-  gerics  in  the  date  both  of  books  and  of  records  too ; 
land.”  What  then  fhall  wc  fay,  that  the  above  is  an  but  this  is  never  allowed  as  a reafon  for  fufpe6ting  fuch 
anachroniftn  arbitrarily  put  into  the  mouth  of  ao  igno-  as  bear  no  mark  of  cither.  We  cannot  from  a blunder 
rant  fellow  out  of  Shakefpeare’*  Lead  ? Wc  might  be-  in  the  iaft  book  printed  at  Cambridge,  infer  a like  blun- 
licvc  fo,  but  that  we  have  the  record  of  Mr  Atkyns  con-  dcr  in  the  firft.  book  printed  at  Oxford.  Bcfidea,  the 
firming  the  fame  in  king  Charles  II.’*  time.  Shall  wc  type  ufed  in  this  our  Oxford  edition  feems  to  be  no 
f»y.  that  Mr  Atkyns  borrowed  the  ftory  from  Shake-  (mull  proof  of  its  antiquity.  It  is  the  German  letter, 
fpeare,  and  publiftted  it  with  fomc  improvements  of  and  v«ry  nearly  the  fomc  with  that  ufed  by  Fuft  [who 
money  laid  out  by  Henry  V I.  from  whence  it  might  has  been  fuppofed  to  be J the  firft  printer ; whereas 
be  received  by  Charles  II.  as  a prerogative  of  the  crown  ? Caxton  and  Rood  ufc  a quite  different  letter,  foraethieg 
But  this  is  improbable,  fince  Shakefpeare  make*  Lord  between  this  German  and  our  old  Englilh  letter,  which 
Treafurcr  Say  the  iuftrurnent  of  importing  k,  of  whom  was  foon  after  introduced  by  De  Worde  and  Bynfon. 


Mr  Atkyns  mentions  not  a word.  Another  difference 


For  the  probability  of  his  opinion  (he  fays). 


there  will  Hill  be  between  Shakefpeare  and  the  Lambeth  the  book  itfielf  affords  fulficicnt  proof : for,  not  to  infill 
MS.;  the  poet  placing  it  before  1449,  *n  which  year  on  what  is  lefs  material,  the  nratmfi  of  the  letter,  and  re- 
Lord  Say  was  beheaded;  the  MS.  between  1454  and  gulanty  of  the  page.  See.  above  thofo  of  Caxton,  it  has 
1459,  when  Bou rubier  was  archbifliop.  We  mull  fay,  one  mark,  that  feems  to  have  carried  the  matter  beyond 
then,  that  lord  Say  firft  laid  the  foheme,  and  font  feme  probable,  and  to  make  it  even  certain,  viz.  the  ufe  of  fg- 
one  to  Harlem,  though  without  fuccrfs;  but  after  fomc  natures , or  letters  of  the  alphabet  placed  at  the  bottom 
years  it  was  attempted  happily  by  Bourchicr.  And  of  the  page,  to  ihow  the  fequel  of  the  pages  and  leave* 
wc  mull  conclude,  that  as  the  generality  of  writers  have  of  each  book  ; an  improvement  contrived  for  the  tlirtc- 
everlookcd  the  invention  of  priming  at  Harlem  with  tion  of  the  bookbinders ; which  yet  was  not  pranked 
•wooden  types,  and  have  aferibed  it  toMcotz  where  mrtnl  or  iuvcntrd  at  the  time  when  this  book  is  fuppofed  to 
types  were  firft  made  ufe  of ; fo  in  England  they  have  be  printed  ; for  we  find  no  figtiatures  in  the  books  of 
parted  by  Corfoflis  (or  the  firft  Oxford  Printer , whoever  Fault  or  Schocfftr  at  Mcntz,  nor  in  the  improved  or 
he  was,  who  printed  with  •wooden  types  at  Oxford),  and  beautiful  imprdfions  of  John  dc  Spira  and  jenfon  at 
only  mentioned  Caxton  as  tire  original  artilt  who  prin-  Venice,  till  fcveral  years  later.  We  have  a book  in  our 
ted  with  metal  types  ut  Wcttmi lifter.  [See  ilfetHMA*,  library,  that  feems  to  fix  the  very  time  of  their  invention, 
vol.  ii.  7,  8.j  It  is  ft  range,  that  the  learned  com  men-  at  leail  in  Venice;  the  place  where  the  art  itfclf  received 
tutors  on  our  great  dramatic  poet,  who  are  fo  minutely  the  greateft  improvement 9 : Baidi  ieffura  Infer  Codie. 
particular  upon  lefs  important  uccafions,  ihould  every  life,  printed  by  John  de  Cohni*  and  J°-  M anthem  de 
one  of  them,  Hr  Johofon  excepted,  paf*  by  this  curious  Gherrrtzem , anno  mcccc  txxmu  It  is  a large  and  fair 
paffage,  leaving  it  entirely  unnoticed.  And  how  has  volume  in  folio,  •without  f^naturtt,  till  about  the  middle 
Dr  Johnfon  trilled,  by  (lightly  remarking,  “that  Shake-  of  the  book,  in  which  they  arc  firft  introduced,  and  fo 
fpparc  i&  a little  too  early  with  this  aecufation  I*’— —The  continued  forward  : which  makes  it  probable,  that  the 
great  critic  had  undertaken  to  decipher  obfolete  words,  firft  thought  of  them  was  fuggefted  during  the  impref- 
and  invert i gate  unintelligible  phraks  ; but  never,  per-  fion;  for  we  have  likewife  Ledum  B<irtboli  fuper  Co  die, 
haps,  bellowed  a thought  on  Caxton  or  Corfclks,  on  &£.  in  two  noble  and  beautiful  volume*  in  folio,  printed 
' the 
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the  year  before  at  the  fame  place,  by  Vtndclin  de  Spirt, 

% ■■  without  them  : yet  from  this  time  forward  they  are  ge- 
nerally found  in  all  the  work*  of  the  Venetian  printer*, 
and  from  thrm  propagated  to  the  other  printers  of  Eu- 
rope. They  were  ufed  at  (l)  Cologne,  in  1475  ; at 
Pari*,  1476  ; by  Caxton,  not  before  1480  : but  if  the 
difeovery  had  been  brought  into  England,  and  pra&ifcd 
at  Oxford  1 2 years  before, it  is  not  probable  that  he  would 
have  printed  Jo  long  at  Wdlzninftcr  without  them. 
Mr  Palmer  indeed  tells  us,  p.  54,  180,  that  Anthony 
Zarot  was  efteemed  the  inventor  of  fignatures;  and  that 
they  are  found  in  a Terence  printed  by  him  at  Milan 
in  the  year  1470,  in  which  he  nrft  printed.  1 have  not 
feen  that  Terence ; and  can  only  lay,  that  I have  ob- 
ferved  the  want  of  them  in  fome  later  work*  of  this, 
a*  well  as  of  other  excellent  printer*  of  the  fame  place. 
But,  allowing  them  to  be  in  the  Terence,  and  Zarot 
the  inventor,  it  confute*  the  date  of  our  Oxford  book 
as  effedlually  as  if  they  were  of  later  origin  at  Venice  ; 
as  I had  reafon  to  imagine,  from  the  teftimony  of-  all 
the  boo’;*  that  I have  hitherto  met  with.”— As  to 
thefc  proofs,  firft,  the  neatnefs  of  the  letter,  and  the  re- 
gularity of  the  page,  prove,  if  any  thing,  the  very  rc- 
verfc  of  w’hat  the  Do&or  afferts.  The  art  of  printing 
was  almoft  in  its  infancy  brought  to  perfe&ion;  hut  af- 
terwards debafed  by  later  printers,  who  eonfulted  rather 
the  cheapnefs  than  the  neatnefs  of  their  work.  Our 
learned  diflertator  cannot  be  unacquainted  with  the  la- 
bour* of  Full  and  Jenfon.  He  mull  know,  that  though 
other  printer*  may  have  printed  more  conre&ly,  yet 
fjarce  any  excel  them,  either  in  the  neatnefs  of  the 
letter,  or  the  regularity  of  the  page.  The  fame  may 
be  obferved  in  our  Englilh  printers.  Caxton  and 
Rood  were  indifferently  good  printer*  ; De  Worde  and 
Pynfon  were  worfe ; and  thole  that  follow  them  moll 
abominable.  This  our  anonymous  Oxford  printer  excels 
them  all ; and  for  this  very  reafon  we  Ihould  judge  him 
to  be  the  moll  ancient  of  all.  Our  diflertator  lays  great 
llrefs  oh  the  ufe  of  fipnaturc*.  But  no  certain  condu- 
fion  can  be  drawn  either  from  the  ufe  or  non-ufc  of 
thefc  leffer  improvements  of  printing.  They  have  in 
different  places  come  in  ufe  at  different  times,  and  have 
not  been  continued  regularly  even  at  the  lame  places. 
U Anthony  Zarot  ufed  them  at  Milan  in  1470,  it 
is  certain  later  printers  there  did  not  follow  his  exam- 
ple; and  the  like  might  happen  alfo  in  England.  But, 

. what  is  more  full  to  our  pUrpofe,  wc  have  in  the  Bod- 
leian library  an  Aifop'*  Fable*  printed  by  Caxton. 
This  is,  it  is  believed,  the  firft  book  which  has  the 
haves  numbered.  But  yet  this  improvement,  though 
more  ufcful  than  that  of  the  fignatures,  was  diluted 
both  by  Caxton  himfclf  and  other  later  printers  in  Eng- 
Mnd.  It  is  therefore  not  at  all  furprifing  (if  true)  that 
Vol.  XV.  Tart  II. 
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the  fignatures,  though  invented  by  our  Oxford  printer.  Printing, 
might  not  immediately  come  into  general  ufe.  And  ■’"■’V""* 
confcquently,  this  particular  carries  with  it  no  fuch 
certain  or  effe&ual  confutation  as  our  differtator  boafts 
of. 

3.  What  the  Do&or  thinks  farther  confirms  hit  opi- 
nion is,  **  That,  from  the  time  of  the  pretended  date  of 
this  book,  anno  1468,  we  have  no  other  fruit  or  produc- 
tion from  the  prof*  at  Oxford  for  1 1 years  next  follow- 
ing ; and  it  cannot  be  imagined  that  a prefs,  eftablilhed 
with  fo  much  pains  and  cxpcnce,  could  be  fuffered  to 
be  fo  long  idle  and  ufelcfr.”— To  this  it  may  be  an- 
fwered,  in  the  word*  of  Oxonidcs,  ill,  That  his  books 
may  have  been  loft.  Our  firft  printers,  in  thofe  days 
of  ignorance,  met  with  but  fmall  encouragement ; they 
printed  but  few  books,  and  but  few  copies  of  thofe 
books.  In  after  times,  when  the  fame  books  were  re- 
printed more  correclly,  thofe  firft  editions,  which  were 
not  as  yet  become  curiolities,  were  put  to  common  ufes. 

This  is  the  reafon  that  wc  have  fo  few  remains  of  our 
firft  printers.  We  have  only  four  books  of  Theodoric 
Rood,  who  feems  by  his  own  verfes  to  have  been  a very- 
celebrated  printer.  Of  John  I .ettou- William  de  Mach- 
linia,  and  the  fchoolznaftcr  of  St  Alban**,  we  have  fcarce 
any  remains.  If  this  be  confidered,  it  will  not  appear 
tmpojjiblt  that  our  printer  (hould  have  followed  his  bufi- 
nets  from  1468  to  1479,  and  yet  time  have  deftroyed 
his  intermediate  works.  But,  idly,  Wc  may  account 
ft  ill  another  way  for  this  diftance  of  time,  without  alter- 
ing the  date.  The  Civil  Wars  broke  out  in  1469: 
this  might  probably  oblige  our  Oxford  printer  to  (hut 
up  his  pref6;  and  both  himfclf  and  his  readers  be  other- 
wife  engaged.  If  this  were  the  cafe,  he  might  not  re- 
turn to  his  work  again  till  1479  1 and  the  next  year, 
not  meeting  with  that  encouragement  he  deferved,  he 
might  remove  to  fome  other  country  with  his  types. 

Dr  Middleton  concludes  with  apolftgizing  for  his 
**  fpending  fo  much  pain*  on  an  argument  fo  inconfider- 
able,  to  which  be  was  led  by  liis  zeal  to  do  a piece 
of  juftice  to  the  memory  of  our  worthy  countryman 
William  Caxton;  nor  fuller  him  to  be  rubbed  of  the 
glory,  fo  clearly  due  to  him,  of  havingjfr/9  imported  in - 
to  this  kingdom  an  art  of  great  ufe  and  "benefit  to  man- 
kind : a kind  cf  merit  that,  in  the  fenfc  of  all  nations, 
gives  the  beft  title  to  true  praife,  and  the  heft  claim  to 
be  commemorated  with  honour  to  pofterity.”  r 

The  faft,  however,  againft  which  he  contends,  bflt  rhe  real 
which  it  feems  impoffible  to  overturn,  does  by  no  means  claims  of 
derogate  from  the.  honour  of  Caxton,  who,  a 3 has  been 
Ihown,  was  the  firft  perfon  in  England  that  pra&ifed  the^' 
art  of  printing  with  fojxle  types , and  confcquently  the  firft  |y, 
who  brought  it  to  perfeflion ; whereas  Corfellis  printed 
with  feparate  cut  types  in  wood , being  the  only  method 
3 U which 


(l)  Dr  Middleton  is  miftaken  in  the  time  and  place  of  the  invention  of  fignatures.  • They  are  to  be  found 
even  in  very  ancient  MSS.  which  the  earlieft  printers  very  ftudioufly  imitated  ; and  they  were  even  ufed  in  fome 
editions  from  the  office  of  Lawrence  Coder  (whence  Corfellis  came),  which  confided  of  wooden  cuts,  as  in  Fi» 
gurx  typtce  a antttypux  Now  Tcflamrnti;  and  in  fome  editions  with  metal  types,  as  in  Oa/p.  Pcrgamttju  epijhtU,  pub- 
ItJhed  at  Paris,  without  adate,  but  printed  A.  D.  1476,  (Maittaire*,  Annal.  vol.  i.  p.  2f.);  an)  in  MammetreQus , . pfn 
printed  by  Helias  de  Llouffcn,  at  Bern  in  Switzerland,  1470;  and  in  De  Tondeli  vijione , at  Antwerp,  1472./^,,, 
Venice,  therefore,  was  not  the  place  where  they  were  firft  introduced. — They  began  to  be  ufed  in  Baldux , it 
feem*,  w-hen  the  book  wtis  half  finilhed.  The  printer  of  that  book  might  not  know,  or  did  not  think;  of  the 
ulc  of  them  before.  See  Alecrman,  vol.  ii.  p.  18. ; aud  Phil,  Tran/,  vol  xxtii.  n°  208.  p.  1509. 
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Prir4:ng.  which  lie  had  learned  at  Harlem.  Intd  this  detail, 

Ll  * therefore,  we  have  been  led,  not  fo  much  by  the  im- 

portance of  the  qiieilion,  an  on  account  of  feveral  anec- 
dotes connected  with  it,  which  farmed  equally  calculated 
to  fatisfy  cuiiolity  and  afford  entertainment. 

Caxton  hud  been  bred  very  reputably  in  the  way  of 
trade,  and  ferved  an  apprenticeship  to  one  Ro!>crt  Large 
a mercer;  who,  after  having  been  Iheriff  and  lord  mayor 
of  London,  died  in  the  year  1441,  and  left  by  will,  as 
may  be  feen  in  the  prerogative-office,  nmi  merits  to 
bis  apprentice  William  Caxton:  a conffdeniblc  legacy-  in 
thofe  days,  and  an  early  leitimonial  of  his  good  character 
and  integrity. 

From  the  time  of  his  mailer's  death,  he  fpent  the 
following  thirty  years  beyond  fca  in  the  bufmefs  of  mer- 
chandife:  where,  in  the  year.  14.64,  we  find  him  employ* 
ed  by  Edward  IV.  in  a public  and  honourable  negotia- 
tion, jointly  with  one  Richard  Whitehill,  Efq;  to  tranf- 
a£t  and  conclude  a treaty  of  commerce  between  the 
king  and  his  brother-in-law  the  duke  of  Burgundy,  to 
whom  Flanders  belonged.  The  commiflion  (tytes  them, 
emlfoffiatorn , procurators , nuncios,  & tJeputatoj  facials  ; 
and  gives  to  both  or  either  of  them  full  powers  to  treat, 

Itc. 

Whoever  turns  over  his  printed  works,  muff  contraA 
a rtfpcCt  for  him,  and  be  convinced  that  he  preferved 
the  lame  character  through  life,  of  an  honeff,  .modeft, 
man  ; greatly  induRnous  to  do  good  to  his  country,  to 
the  beff  of  his  idnlities,  by  fpreading  among  the  people 
fuch  books  as  he  thought  ufcful  to  religiun  and  good 
manners,  which  were  chiefly  tranffated  from  the  French. 
The  novelty  and  ufcfulncfs  of  his  art  recommended  him 
to  the  fpecial  notice  and  favour  of  the  great ; under 
whole  protection,  and  at  whofe  cxpcncc,  the  greateft 
part  of  his  works  were  publilhcd.  Some  of  them  are 
addrefled  to  king  Edward  IV.  his  brother  the  duke  of 
Clarence,  andjthcir  filler  the  duchcfs  of  Burgundy  ; in 
whofe  fervioc  and  pay  he  lived  many  years  before  he 
began  to  print,  as  he  often  acknowledges  with  great 
gratitude.  He  printed  fikewife  for  the  ufc,  and  by 
the  exprefs  order,  of  Henry  VII.  his  fon  prince  Ar- 
thur, and  many  of  the  principal  nobility  and  gentry  of 
that  age. 

It  has  been  generally  afferted  and  believed,  that  all 
his  books  were  printed  in  the  abbey  of  Wcftminftcr ; 
yet  we  have  no  affurance  of  it  from  lumfelf,  nOr  any 
mention  of  the  place  before  the  year  1477:  fo  that 
he  had  been  printing  feveral  years  without  telling  us 
where 

There  is  no  ck-ar  account  left  of  Caxton's  age  but 
be  was  certainly  very  old,  and  probably  above  fburfeore, 
at  the  time  of  his  death.  In  the  year  1471  he  com- 
plained of  the  infirmities  of  age  creeping  upon  him, 
and  fcebling  his  body:  yet  He  lived  23  years  after, 
and  purfued  his  bufmefs,  with  extraordinary  diligence, 
in  the  abbey  of  Weftminilcr,  till  the  year  1494*  in 
which  he  died  ; not  in  the  year  following,  as  all  who 
write  of  him  affirm.  This  appears  from  foine  verfes 
»t  the  end  of  a book,  called  “ Hilton's  Scale  of  l?er- 
irttion,”  printed  in  the  fame  year : 

Iufynite  laud  with  tliankyngcs  many  folde 
1 yield  to  God  me  focouryng  with  his  graee 

This  boke  to  finylhe  which  that  yc  bcbolde 
S^alc  of  Pcrfc&ioQ  caldc  in  every  place 
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Whereof  th’  aufior  Wilier  Hilton  was  Pr  riii. 

Ami  .Wynkyn  dc  Word,  this  hath  felt  in  print  — — > — t 

In  William  Caxflons  hows  fo  fyll  the  cafe, 

Cud  reft  his  foule.  In  joy  ther  mot  it  ftynt. 

Impreflus  anup  ialutis  MCCCCL I X I xiiji. 

Tliough  he  had  printed  for  the  ufe  of  Edward  IV. 
and  Henry  VII.  yet  there  appears  no  ground  for  the 
notion  which  Palmer  takes  up,  that  the  firft  printers,  • 
and  particularly  Caxton,  were  fworn  fervants  and  prin- 
ters to  the  crown  ; for  Caxton,  as  far  as  can  be  obfer- 
red,  gives  nut  the  leaft  hint  of  any  fuch  charadcr  or 
title  i though  it  feems  tu  have  been  inftituted  not  long 
after  his  death  ; for  of  his  two  principal  workmen, 

Richard  Pynfon  and  Wynkyn  dc  Wordc,  the  one  was 
made  printer  to  the  king,  the  other  to  the  king’s  mo- 
ther the  Lady  Margaret.  Pynfon  gives  himfelf  the  firft 
title,  in  Tht  imitation  of  tht  Lift  of  ChnJ)  ; printed  by 
him  at  the  commandment  of  the  Lady  Margaret,  who 
had  tranflated  the  fourth  book  of  "it  from  tile  French 
in  the  year  1 504:  and  Wynkyn  de  Wordc  aflumes  the 
fecond,  in  Tht  from  Pmitmtial  Pfolmt,  expounded  by 
Bilhop  Fiflter,  and  printed  in  the  year  1509.  But  there 
is  the  title  of  a book  given  by  Palmer,  that  feems  to 
contradict  what  is  here  laid  of  Pynfon  : viz.  Pfahtiinm 
to  manjalo  viSorioffimi  /'tight  Rrgit  Htnr'ui  Sr  ft,  mi,  frr 
GulitlmumFanqur,  imftrtjforrm  rrgium,  anno  MDIIII;  which 
being  the  only  work  that  has  ever  been  found  of  tins 
printer,  make*  it  probable  that  he  died  in  the  very  year 
of  its  impreflion,  and  was  fucceeded  immediately  bV 
Richard  Pynfon.  No  book  hath  yet  been  difeovered 
printed  in  Scotland  in  this  period,  though  the  Englifti 
printer*  were  able  to  export  fomc  of  their  works  to 
other  countries.  Sec  Henry’*  Hijhry  of  Gnat  Britain, 
voLv.  p.  47i_  l4 

Before  1465,  the  uniform  character  was  the  old  Go-  Merest 
tbit  or  Grrmitn  ; u hence  our  Blatk  was  afterwardscll'^*':^t,, 
formed.  But  in  that  year  an  edition  of  Ladantius  was’^j"/'* 
printed  in  a kind  of  Semi-Cothic,  of  great  clygancc,  jUau°£. 
and  approaching  nearly  to  the  prefent  Roman  type ; 
which  tail  was  firll  uftd  at  Rome  in  1467,  and  foon  af- 
ter brought  to  great  perfedion  in  Italy,  particularly  by 
Jenfon. 

Towards  the  end  of  the  5th  century,  Aldus  invent- 
ed the  Italia  charader  which  is  now  in  ufe,  called,  from 
his  name,  /HJim  or  turf  tilt.  This  furt  of  letter  he 
contrived,  to  prevent  the  great  number  of  abbreviations 
that  were  then  in  ufe.  , , 

Hie  firft  cflays  in  Greek  that  can  he  difeovered  ^ ,ht  Wi 
are  a feus  leniences  which  occur  hi  the  edition  of  Tul-Grtck 
ly’a  Offittt,  i+fiy,  at  Mentz  ; but  thefe  were  miferablyP,">tl'V 
inoorrod  and  barbarous,  if  we  may  judge  from  the  fpe- 
ejmens  Mr  Maittaire  has  given  us,  of  which  the  follow, 
big  is  one  ;. 

OriUrUtlfrjdarl  mi  rlrtirsil. 

In  the  fame  year,  1465,  was  publifhed  an  edition  of 
Ladantius’s  / njUtntn , printed  m monajltrio  Sablatnfi 
in  the  kingdom  of  Naples,  in  which  the  quotations  from 
the  Greek  author*  are  printed  in  a very  mat  Grerk 
letter.  They  feem  to  have  liad  but  a very  fma/1  quan- 
tity of  Greek  types  in  the  monaftery  1 for,  in  the  firft 
part  of  the  work,  whenever  a long  fentence  occurred,  a 
blank  wan  left,  that  it  might  be  written  in  with  a pen  : 
after  the  middle  of  the  work,  however,  all  the  Greek 
that  occur*  is  printed. 

5.  ' ‘The 
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Tbe  firft  printer!  who  fettled  at  Rome  were  Conrad 
*■— » — Sveynbnm  and  Arnold  Pannartz,  who  introduced  the 
prefent  Roman  type,  in  1466,  in  Cicero's,  Efijiot a Fa* 
nUtarti : in  1469  they  printed  a beautiful  edition  of 
Anlus  GeHitu , with  the  Greek  quotations  in  a fair  cha- 
racter, w ithout  accents  or  fpirith,  and  with  very  few  ab- 
breviations. 

The  firft  whole  hook  that  is  yet  known  is  the  Greek 
Grammar  of  Conftantinc  Lafcaris,  in  quarto,  reviled  by 
Demetrius  Crctenfia,  and  piinlcd  by  Dionyfius  Palavi- 
fiuus,  at  Milan,  1476.  In  1481,  the  Greek  PfuBer 
was  pnnted  here,  with  a Latin  tranflation,  in  tolio ; as 
was.  iEfop’s  Fables  in  quarto. 

Venue  foon  followed  the  example  of  Milan ; and  in 
i486  were  published  in  tha£  city  the  Greek  Pf alter  and 
the  Bat'  acbomyomacbia , the  former  by  Alexander,  and 
the  latter  by  Laonicas,  both  natives  of  Crete.  They 
were  printed  in  a very  uncommon  chara&cr  ; the  latter 
of  them  with  accent!  and fpitits,  and  alio  with  feboiia. 

In  1488,  however,  all  former  publications  in  thia 
language  were  cctipfcd  by  a fine  edition  of  Homer' / 
Works  at  Florence,  in  folio,  printed  by  Demetrius,  a 
native  of  Crete.  Thus  printing  (fays  Mr  Maittaire, 
p.  185.)  feems  to  have  attained  its  of  perfection, 
after  having  exhibited  moil  beaut itul  fpecinuns  of  La- 
tin, Greek,  and  Hebrew*. 

In  1493,  a ^nc  tthT°n  of  (/berates  wag  printed  at 
Milan,  in  folio,  by  Henry  German  and  Stballian  ex 
Pantrcnuilo. 

All  the  above  works  are  prior  in  time  to  thofe  of 
Aldus,  who  has  been  crroncoufly.  fuppofc&l  to  be  the 
firfi  Greek  printer : the  beauty,  however,  corrc&nefs, 
and  number  of  his  edit  ions,  place  him  in  a much  higher 
rank  than  his  predeceflbrs ; and  his  characters  in  gene- 
ral were  more  elegant  than  any  before  ufed.  He  was 
bom  in  1445,  and  died  in  1 5 1 

Though  the  noble  Gteck  books  of  Aldus  had  railed 
an  univerfid  defire  of  reviving  that  tongue,  the  French 
were  backward  in  introducing  it.  The  only  pieces 
printed  by  them  were  fome  quotations,  fo  wretchedly 
performed,  that  they  were  rather  to  be  guefled  at  than 
read  ; in  a character  very  rude  and  uncouth,  and  with* 
out  accents.  But  Francis  Tifiard  introduced  the  iludy 
of  this  language  at  Paris,  by  his  n<Cx«c  * «*".  in 

1507  ; and  that  branch  of  printing  wtu  afterwards  fuc- 
ccfsfully  praCtifed  by  Henry,  Robert,  and  Henry'  Ste- 
phens. See  the  article  Stephens. 

The  earlidl  edition  of  the  whole  Bible  was,  ftrietly 
fpeaking,  the  Complutcnfian  Polvglott  of  Cardinal 
Ximcncs;  but  as  that  edition,  though  finilhed  in  1517, 
was  not  publiihed  till  1522,  the  Venetian  Scptuagint 
of  1518  may  properly  be  called  the  fir  11  edition  of  the 
^ xv bole  Greek  Bible  ; Erafmus  having  publiihed  the  New 
W »re  firft  Teftamcnt  only  at  Balil  in  1516. 

Hebrew  A very  fatisfa&ory  account  of  Hebrew  printing  is 
“muiig  thus  given  by  Dr  Ktnnicott  in  his  Annual  Account s of 
the  Collation  of  Hebrew  MSS.  p.  1 1 2.  44  The  method 

which  feems  to  have  been  originally  oblcrvcd  in  print- 
iag  the  Hebrew  Bible  was  jult  what  might  have  been 
expected:  1.  The  Pentateuch  in  1482.  2.  The  Prior 

Prophets,  in  1484.  3.  The  Potlcrior  Prophets,  in  i486. 
4.  The  Hagiographa,  in  1487.  And,  after  the  four 
great  parts  had  been  thus  printed  frparatcly  (each  with 
a comment),  the  whole  text  (without  a comment)  was 
{jin ted  in  one  volume  in  1488}  and  the  teat  continue 
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to  be  printed,  as  in  thefc  firft  editions,  fo  in  fcveral 
others  for  20  or  30.  yearn,  without  marginal  Kerf  or 
Mafota,  aird  with  greater  arguments  to  the  more  an- 
cient MSS.  till  about  the  year  1520  foinc  of  the  Jews 
adopted  later  MSS.  and  the  AJafjra  ; which  abfurd  pre- 
ference has  obtained  ever  fiuce." 

Thus  much  for  the  ancient  editions  given  by  Jews. 

In  1642  a Hebrew  Bible  was  printed  at  Mantua  un- 
der the  care  ot  the  tnoft  learned  Jews  itr  Italy.  This 
Bible  had  not  been  heard  ot  among  the  Chrilliaiis  in 
this  country,  nor  perhaps  in  any  other ; though  the 
nature  of  it  is  very  extraordinary.  The  text  indeed  is 
nearly  the  fame  with  that  in  other  modern  editions;  bitt 
at  the  bottom  of  each  page  are  various  readings,  amount- 
ing in  the  whole  to  above  2000,  ami  many  of  them  of 
great  coufcquencc,  collected  from  manufcripU,  printed 
editions,  copies  of  the  Talmud,  and  tbe  works  of  the 
molt  renowned  Rabbles.  And  in  one  of  the  -notes  is 
this  remark  : — “ That  in  fevcrel  paffages  of  the  He- 
brew Bible  the  differences  arc  fo  many  aud*fo  great, 
that  they  know  not  which  to  fix  upon  as  the  true 
readings." 


Printing. 


We  cannot  quit  this  fubjecl  without  obferving,  on 
Dr  Kennicott’s  authority,  that  as  the  firft  printed 
Billies  arc  more  coned  than  the  latter  ones  ; fo  the  va- 
riations between  the  firft  edition,  printed  in  1488,  and 
the  edition  of  Vandcr  FI  ought,  in  1 70J,  at  Amfterdam, 
in  2 vols  8vo,  amount,  upon  the  whulc,  to  above  1200! 

See  further  Bowyer  ami  Nichols,  p.  1 1 2 — 1 17. 

When  the  art  of  printing  was  firft  dtfeovered,  they o/esfijr'6 
only  made  ufe  of  one  lide  ol  a page : they  had  not  yet  fruiting, 
found  out  the  expedient  of  imprdung  the  other.  When 
their  editions  were  intended  to  be  curious,  they  omit- 
ted to  print  the  firft  letter  of  a chapter,  for  w hich  they 
left  a blank  fpace,  that  it  might  be  painted  or  illumina- 
ted at  the  option  of  the  purchaser.  Several  ancient  vo- 
lumes of  tlid'e  early  times  have  been  found,  w here  thefe 
letters  arc  wanting,  as  they  neglected  to  have  them 
painted. 

When  the  art  of  printing  was  firft  cftablilhed,  it  was 
tbe  glory  of  the  learned  to  lie  coi  renters  of  the  prefs 
to  the  eminent  printers.  Phylicians,  lawyers,  and  bi- 
Ihops  themfelves,  occupied  this  department.  The  prin- 
ters then  added  frequently  to  their  names  thofe  of  the 
correctors  of  the  prefs ; and  editions  wvre  then  valued 
acccording  to  the  abilities  of  the  corrector. 

In  the  productions  of  early  printing  may  be  diftin- 
guilhcd  the  various  fpkndtd  editions  they  made  of  Pri~ 
mere  or  Prayer-books.  They  were  embellillied  with  cuts 
fmilhcd  in  a moll  elegant  talte  : many  of  them  were  lu- 
dicrous, and  feveral  were  obfccne.  In  one  of  them  an 
angel  is  represented  crowning  tbe  Virgin  Mary,  and 
God  the  Father  himfclf  alibiing  at  the  ceremony.  Wc 
have  fcei»  in  a book  of  natural  hiilnry  the  Supreme  Bc- 
ing  reprefented  as  reading  on  the  feventh  day,  when  he 
rcltcd  from  all  his  works.  Sometimes  St  Michael  ia 
feen  overcoming  Satan  ; and  fometimes  St  Anthony  ap- 
pears attacked  by  various  devils  of  moil  hideous  forms. 

The  Prymer  of  Salijbury , 1533,  is  full  of  cuts:  at  the  * 
bottom  of  the  title  page  there  is  the  following  remark- 
able prayer : 

God  be  in  my  Bede, 

And  in  my  Underftandynge. 

God  be  in  my  Eyen, 

And  in  my  Lokyngc. 

3U3  God 
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God  be  in  my  Mouthe, 

And  in  my  Spekynge. 

God  be  in  my  Herte, 

And  in  my  thinkingc. 

God  be  at  myn  endc. 

And  at  my  departynge. 

The  workmen  employed  in  the  art  of  printing  are  of 
two  kinds  : com  pofi  tors,  who  range  and  difpofe  the  let- 
ters into  words,  lines,  pages,  8cc.  according  to  the  copy 
delivered  them  by  the  author;  and  preflmen,  who  apply 
ink  upon  the  fame,  and  take  off  the  impreffion.  The 
typos  being  eaft,  the  compofitor  ditlributes  each  kind 
by  itfclf  among  the  divifions  of  two  wooden  frames,  an 
upper  and  an  under  one,  called  cafes  ; each  of  which  is 
divided  into  little  cells  or  boxes.  Thofc  of  the  upper 
cafe  are  in  number  98  : thefc  are  all  of  the  fame  fixe  ; 
and  in  them  are  difpofed  the  capitals,  fmall  capitals, 
accented  letters,  figures,  &c.  the  capitals  being  placed 
in  alphabetical  order.  In  the  cells  of  the  lower  cafe, 
which  are*54,  are  placed  the  fmall  letters,  with  the 
points,  fpacct,  See.  The  boxes  are  here  of  different 
fizes,  the  largeft  being  for  the  letters  mod  ufed ; and 
the  ft  boxes  are  not  in  alphabetical  order,  but  the  cells 
which  contain  the  letter  ofteneft  wanted  are  neared 
the  compofiior*s  hand.  Each  cafe  is  placed  a little 
aflope,  that  the  compofitor  may  the  more  cafily  reach 
the  upper  boxes.  The  indrument  in  which  the  letters 
are  fet  is  called  a eompofing-Jlul  (n ' j.),  which  con  fids 
of  a long  and  narrow  plate  of  brafs  or  iron,  &c.  on  the 
right  fide  of  which  arifes  a ledge,  which  runs  the  whole 
length  of  the  plate,  and  ferves  10  fuftain  the  letters,  the 
fides  of  which  are  to  reft  againft  it;  along  this  ledge  is 
a row  of  holes,  which  ferve  for  introducing  the  ferew  a, 
in  order  to  lengthen  or  fborten  the  extent  of  the  line, 
by  moving  the  Aiders  b c farther  from  or  nearer  to  the 
fhorter  ledge  at  the  end  </.  Where  marginal  notes  arc 
required  in  a work,  the  two  Aiding  pieces  be  arc  open- 
ed to  a proper  diftance  from  each  other  in  fuch  a man- 
ner as  that  while  the  diftance  between  Jc  forms  the 
length  of  the  line  in  the  text,  the  diftance  between  the 
two  Hiding-piece*  forms  the  length  of  the  lines  for  the 
notes  on  the  fide  of  the  page.  Before  the  compofitor 
proceeds  to  compofe,  he  puts  a rule  or  thin  flip  of  brafs- 

Elate,  cut  to  the  length  of  the  line,  and  of  the  fame 
eight  as  the  letter,  in  the  comjpofing- flick,  againft  the 
ledge,  for  the  letter  to  bear  againft.  Things  thus  pre- 
pared, the  compofitor  having  the  copy  lying  before  him, 
and  his  flick  in  his  left-hand,  his  thumb  being  over  the 
Aider  c ; with  the  right  he  takes  up  the  letters,  (paces, 
&c.  one  by  one,  and  places  them  againft  the  rule,  while 
he  fupports  them  with  his  left  thumb  by  preffing  them 
to  the  end  of  the  Aider  e,  the  other  hand  being  con- 
ftantly  employed  in  fetting  in  other  letters  : the  whole 
being  performed  with  a degree  of  expedition  and  ad- 
drefa  not  cafy  to  be  imagined. 

A little  being  thus  compofed,  if  it  end  with  a word 
or  fyilable,  and  exactly  fill  the  meafure,  there  needs  no 
further  care  ; otherwife,  more  fpaces  are  to  be  put  in, 
or  elfe  the  diftanccs  Icffencd,  between  the  fcvcral  words, 
in  order  to  make  the  meafure  quite  full,  fo  that  every 
line  may  end  even.  The  fpaccs  here  ufed  are  pieces  of 
metal  exactly  (haped  like  the  (hanks  of  the  letters : they 
are  of  various  thickneflcs,  and  ferve  to  fupport  the  let- 
ters, and  to  preferve  a proper  diftance  between  the 
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words ; but  not  reaching  fo  high  as  the  letters,  they  Printing, 
make  no  impreffion  when  the  work  is  printed.  The 
ffift  line  being  thus  finifhed,  the  compofitor  proceeds  to 
the  next ; in  order  to  which  he  moves  the  brafs-rule 
from  behind  the  former,  and  places  it  before  it,  and  thus 
compofes  another  line  againft  it  after  the  fame  manner 
as  before ; going  on  thus  till  his  flick  is  full,  when  he 
empties  all  the  lines  contained  in  it  into  the  gaily. 

The  compofitor  then  fills  and  empties  his  dompofing- 
ftick  as  before,  till  a complete  page  be  formed  ; when 
he  tics  it  up  with  a cord  or  pack-thread ; and  fetting 
it  by,  proceeds  to  the  next,  till  the  number  of  pages  to 
be  contained  in  a fheet  is  completed  ; which  done,  he 
can-ies  them  to  the  impofing-ftone,  there  to  be  ranged 
in  order,  and  fattened  together  in  a frame  called  a chafe; 
and  this  is  termed  mpofing.  The  chafe  is  a rectangular 
iron  frame,  of  different  dimenfions  according  to  the  fizc 
of  the  papier  to  be  printed,  having  two  crofs-pieccs  of 
the  fame  metal,  called  a long  and  Jhort  croft , mortifed  at 
each  end  fo  as  to  be  taken  out  occafionally.  By  the 
different  filiations  of  thefe  erodes  the  chafe  is  fitted  for 
different  volumes:  for  quartos  and  o&avos,  one  traverfes 
the  middle  iengthwife,  the  other  broad  wife,  fo  as  to  in- 
terfeft  each  other  in  the  centre  : for  twelves  and  twen- 
ty-fours,' the  (hort  ctoCi  is  fhifted  nearer  to  one  end  of 
the  chafe ; for  folios,  the  long  crofs  is  left  entirely  out, 
and  the  ihort  one  left  in  the  middle  ; and  for  broad- 
fidcs,  both  erodes  are  fet  afide.  To  drefs  the  chafe,  or 
range  and  fix  the  pages  therein,  the  aompofitor  makes 
ufe  of  a fet  of  furniture,  confiding  of  Dips  of  wood  of 
diderent  dimenfions,  and  about  half  an  inch  high,  that 
they  may  be  lower  than  the  letters : fomc  of  tnefe  arc  - 
placed  at  the  top  of  the  pages,  and  called  beaJJltch  ( 
others  between  them,  to  form  the  inner  margin  ; others 
on  the  fides  of  the  erodes,  to  form  the  outer  margin, 
where  the  paper  is  to  be  doubled  and  others  in  the 
form  of  wedges  to  the  fides  and  bottoms  of  the  pages. 

Thus  all  the  pages  being  placed  at  their  proper  diftan- 
ces,  and  fecured  from  being  injured  by  the  chafe  and 
furniture  placed  about  them,  they  arc  all  untied,  and 
faftened  together  by  driving  fmall  pieces  of  wood  called 
quotnj,  cut  in  the  wedge-form,  up  between  the  Aanting 
fide  of  the  foot  and  the  fide  flicks  and  the  chafe,  by 
means  of  a piece  of  hard  wood  and  a mallet ; and  all 
being  thus  bound  fall  together,  fo  that  none  of  the  let- 
ters will  fall  out,  it  is  ready  to  be  committed  to  the 
preflmen.  In  this  condition  the  work  is  called  a form  ; 
and  as  there  arc  two  of  thefe  forms  required  for  every 
(beet,  when  both  fides  are  to  be  printed,  it  is  ncccffiuy 
the  diftances  between  the  pages  in  each  form  ihould  be 
placed  with  fuch  cxa&nefs,  that  the  impreffion  of  the 
pages  in  one  form  (hall  fall  cxaitly  on  the  back  of  the 
pages  of  the  other,  which  is  called  regifier. 

As  it  is  impoffibic  but  that  there  mail  be  fome  mis- 
takes in  the  work,  cither  through  the  overfight  of  the 
compofitor,  or  by  the  cafua)  traufpoGtion  of  letters  in 
the  cafes ; a fheet  is  printed  off,  which  is  called  a proof* 
and  given  to  the  corrector ; who  reading  it  over,  and 
rectifying  it  by  the  copy,  making  the  alterations  in  the 
margin,  it  is  delivered  back  to  the  compofitor  to  be  cor- 
rected. 

The  compofitor  then  unlocking  the  form  upon  the 
correfting-flonc,  by  loofening  the  quoins  or  wedges 
which  bound  the  letters  together,  rectifies  the  mittakc* 

by 
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Frfrticg  fcy  picking  oat  the  faulty  or  wrong  letter*  with  * Hen* 
u » — der  (harp-pointed  ftetd-bodkin,  and  putting  others  into 
their  places.  After  this  another  proof  is  made,  fent  to 
to  the  author,  and  romped  as  before  ; and  lafUy,  there 
is  another  proof  railed  a revife,  which  is  made  in  order 
to  fee  whether  all  the  miflakcs  marked  in  the  lad  proof 
are  conxfled. 

The.preffman's  buGncfs  is  to  work  off  the  forms  thus 
prepared  and  corrected  by  the  compofitor ; in  doing 
which  there  are  four  things  required,  paper,  ink,  balls, 
and  a prefs.  To  prepare  the  paper  for  ufe,  it  is  to  be 
firft  wetted  by  dipping  fcvcral  fhcets  together  in  water: 
thefe  are  afterwards  laid  in  a heap  over  each  other  ; and 
to  make  them  take  the  water  equally,  they  arc  aD  pref- 
fed  clofc  down  with  a weight  at  the  top.  The  ink  is 
made  of  oil  and  lamp-black  ; for  the  manner  of  prepa- 
ring which,  fee  Printing- Ink.  The  balls,  by  which  the 
ink  is  applied  on  the  forms,  are  a kind  of  wooden  fun- 
nels with  handles,  the  cavities  of  which  are  filled  with 
wool  or  hair,  as  is  alfo  a piece  of  alum  leather  or  pelt 
nailed  over  the  cavity,  and  made  extremely  foft  by 
locking  in  urine  and  by  being  well  rubbed.  One  of 
thefe  the  preflman  take*  in  each  hand ; and  applying 
one  of  them  to  the  ink-block,  daubs  and  works  them 
together  to  dittribute  the  ink  equally  ; and  then  black- 
ens the  form  which  is  placed  on  the  profs,  by  beating 
with  the  balls  upon  the  face  of  the  letter. 
rrroTV  '^1C  printing-prefs,  reprefented  n«  2.  is  a very  cu- 
' riou*  though  complex  machine.  The  body  confitts  of 
two  ftrong  checks  a a,  placed  perpendicularly,  and  join- 
ed together  by  four  crofs-picces  ; the  cap  b i the  head 
t,  which  is  moveable,  being  partly  futtained  by  two  iron 
pins  or  long  bolts,  that  pafs  the  cap  ; the  till  or  fhelf 
Jd,  by  which  the  fpindle  and  its  apparatus  ate  kept  in 
their  proper  pofition  ; and  the  winter  e,  which  bears 
the  carriage,  and  futtains  the  effort  of  the  prefs  beneath. 
The  fpindle  / is  an  upright  piece  of  iron  pointed  with 
ilecl,  having  a male  ferew  which  goes  into  the  female 
one  in  the  head  about  four  inches.  Through  the  eye  g 
©f  this  fpindle  is  fattened  the  bar  i,  by  which  the  prefT- 
man  makes  the  impreflion.  The  fpindle  pafles  through 
a hole  in  the  middle  of  the  tiQ  ; and  its  point  works  in- 
to a brafs  pan  or  nut,  fupplied  with  oil,  which  is  fixed 
to  an  iron  plate  let  into  the  top  of  the  platten.  The 
body  of  the  fpindle  is  fuftained  m the  centre  of  an  open 
frame  of  poliflied  iron,  1,  1,  2,  2,  3,  3,  fixed  to  it  in 
fuch  a manner  as,  without  obftru&ing  its  free  play,  to 
keep  it  in  a fteady  dire&ion  ; and  at  the  fame  time  te 
ferve  for  fufpending  the  platten.  This*  frame  confitts 
of  two  parts  ; the  upper  called  the  garter,  J,  ] | the 
under,  called  the  crane,  2,  2.  'I*hcfc  arc  connetted  to- 
gether by  two  fbort  legs  or  bolts,  3,  3 ; which  being 
fixed  below  in  the  two  ends  of  the  crane,  pafs  upward, 
through  two  holes  in  the  ttQ,  and  arc  received  at  t>p 
into  two  eyes  at  the  ends  of  the  garter,  where  they  are 
fccured  by  ferews.  The  carriage  //  is  placed  a foot 
below  the  platten,  having  its  fore-part  fupported  by  a 
prop  called  the  fore-jjay,  while  the  other  retts  on  the 
winter.  On  this  carriage,  which  fullains  the  plank, 
arc  nailed  two  long  iron  bars  or  ribs ; and  on  the  plank 
* are  nailed  fhort  pieces  of  iron  or  Heel  called  tramp  iront, 
equally  tempered  with  the  ribs,  and  which  Aide  upon  them 
when  the  plank  is  turned  in  or  out.  Under  the  carriage 
is  fixed  a long  piece  of  iron  called  the  /pit,  with  a double 


wheel  in  the  middle,  round  which  leather-girts  are  faf- 
tened,  nailed  to  each  end  of  the  plank : and  to  the  out- 
fide  of  the  fpit  is  fixed  a rouncc  «*,  or  handle  to  turn 
round  the  wheel.  Upon  the  plank  is  a fquarc  frame  or 
coffin,  in  which  is  indofed  a poliflied  (lone  on  which 
the  form  n is  laid ; at  the  end  of  the  coffin  are  three 
frames,  viz.  the  two  tympans  and  frilket : the  tympana 
0 arc  fquare,  and  made  of  three  flips  of  very  thin  wood, 
and  at  the  top  a piece  of  iron  ttdl  thinner ; that  called 
the  outer  tympan  is  fattened  with  hinges  to  the  coffin  : 
they  are  both  covered  with  parchment ; and  between 
the  two  are  placed  blankets,  which  arc  ncceflary  to  take 
off  the  impreflion  of  the  letters  upon  the  paper.  The 
frilket  p is  a fquare  frame  of  thin  iron,  fattened  with 
hinges  to  the  tympan  : it  is  covered  with  paper  cut  in 
the  occcffary  places,  that  the  Ihect,  which  is  put  be- 
tween'the  frifket  and  the  great  or  outwrard  tympan, 
may  receive  the  ink,  and  that  nothing  may  hurt  the 
margins.  To  regulate  the  margins,  a fhcct  of  paper 
is  fattened  upon  this  tympan,  which  is  called  the  tympan 
/beet ; and  on  each  fide  is  fixed  an  iron  point,  which 
makes  two  holes  in  the  fliect,  which  is  to  be  placed  on 
the  fame  points  when  the  impreflion  is  to  be  made  on 
the  other  fide.  In  preparing  the  prefs  for  working, 
the  parchment  which  covers  the  outer  tympan  is  wetted 
rill  it  is  very  foft,  in  order  to  render  the  impreflion. 
more  equable  ; the  blankets  are  then  put  in,  and  fecured 
from  flipping  by  the  inner  tympan  : then  while  one 
prefsman  is  beating  the  letter  with  the  bails  q , covered 
with  ink  taken  from  the  ink-block,  the  other  perfon 
places  a fhcet  of  white  paper  on  the  tympan-flieet ; 
turns  down  the  frifket  upon  it,  to  keep  the  paper  clean, 
and  prevent  its  flipping ; then  bringing  the  tympans 
upon  the  form,  and  turning  the  rounce,  he  brings 
the  form  with  the  ftonc,  flee,  weighing  about  300  lbs. 
weight,  under  the  platten  ; pulls  with  the  bar,  by 
which  means  the  platten  prefles  the  blankets  and  paper 
clofe  upon  the  letter,  whereby  lialf  the  form  is  printed; 
then  cafing  the  bar,  he  draws  the  form  Hill  forward  ; 
gives  a fecund  pull ; and  kiting  go  the  bar,  turns  back, 
the  form,  takes  up  the  tympans  and  frifleet,  takes  out 
the  printed  (heet,  and  lays  on  a frdh  one  ; and  this  is 
repeated  till  he  has  taken  off  the  impreflion  upon  the 
full  number  of  (hects  the  edition  is  to  confitt  of.  One 
fide  of  the  (hcct  being  thus  printed,  the  form  for  the 
other  is  laid  upon  the  prefs,  and  worked  off  in  the  fame 
manner. 

Chinefe  Pm  inti  no,  is  performed  from  wooden  planks 
or  blocks,  cut  like  thole  ufed  in  printing  of  callico, 
paper,  cards,  flee. 

Rotbqg-prrft  Pkinting , is  employed  in  taking  off 
prints  orrimpreflions  from  copperplates  engraven,  etch- 
ed, or  feraped,  as  in  ineaaotintos.  See  En  graving. 

This  art  is  laid  to  have  been  as  ancient  as  the  year 
1540,  and  to  owe  its  origin  to  Finiguerra,  a Floren- 
tine goldimith,  who  pouring  fume  nulled  brimilonc 
on  an  engraven  plate,  found  the  exad  impreflion  of 
the  engraving  left  in  the  cold  brimilonc,  marked  with 
black  taken  out  of  the  ftrokes  by  the  liquid  fulphur: 
upon  this  he  attempted  to  do  the  fame  on  filvcr  plates 
with  wet  paper,  by  rolling  it  fmoothly  with  a roller ; 
and  thia  fucceeded  : but  this  art  was  not  ufed  in  Eng- 
land till  the  reign  of  king  James  I.  when  it  was  brought 
from  Antwerp  by  Speed.  The  form  of  the  rolling- 
6 prefs. 
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pref«,  the  composition  of  the  ink  ufed  therein,  and  the  at  diftant  intervals,  from  the  porte • fruit-  of  one  collcfior  Prlurler 
manner  of  applying  both  in  taking  uti’  prints,  arc  as  fob  to  that  of  another,  is  preferved  without  any  great  excr-  Pr**.  * 
low  : tion  of  its  owner  : And  hence  it  happens,  that  wbilll  * ""V"  J 

The  roffing-prefs  AL,  rv>  3.  may  be  divided  into  two  the  pi&ures  of  Raphael  have  mouldered  ftoxn  their  wall*, 
parts,  the  body  and  carriage:  the  body  confifts  of  or  delated  their  canvas,  the  prints  of  his  friend  and  co- 
two  wooden  checks  PP,  placed  perpendicularly  on  a temporary  Mark  Antonio  Raimondi  continue  in  full 
* Hand  or  f*>t  LM,  which  fultuin*  the  whole  pref*.  perfection  to  this  day,  and  give  us  a lively  i(Jca  of  tire 
•Vrom  the  foot  hkewife  aie  four  other  perpendicular  beauties  of  thole  paintings,  which,  without  their  afhi\> 
pieces  r,  r,  r,  r,  joined  by  other  crofs  or  horizontal  ance,  had  been  loll  to  us  for  ever  j or  at  lea  ft,  could. 

< uci-<4  </,  <4  which  ferve  to  futlaiu  a fmooth  even  plank  have  been  only  known  to  us,  like  tliofc  of  Zeuxis  and 
bt  table  11IK,  about  four  feet  and  a hall  long,  two. feet  Apelles,  by  the  deferiptions  which  foruicr  writers  on 
^ find  a hall  broad,  and  an  inch  and  a half  thick.  Into  the  thefe  fuhjeCls  have  left  u«. 
jdiccks  go  two' wooden  cylinders  or  rollers,  DE,  FG, 
atom,  fix  inches  in  diameter,  borne  up  at  each  cud  by 
the  cuceks,  whole  etuis,  which  arc  liflcticd'  to  about 
two  inches  diameter,  and  called  trunnions , turn  in  the 
checks  about  two  pieces  of  wood  in  form  of  half- 
moons,  lined  with  poliihed  iron  to  facilitate  the  mo- 
tion. Lallly,  to  one  of  the  trunnions  of  the  upper  rol- 
ler is  faftened  a crofs,  confiding  of  two  levers  AB,  or 
piece*  of  wood,  travcrfing  each  other,  the  anna  of 
which  crofs  ferve  snftcad  of  the  bar  or  handle  of  the 
lettrr-prcfs,  by  turning  the  upper  roller,  and  when  the 
plank  is  between  the  two  rollers  giving  the  fame  mo* 

Cion  to  the  under  one,  by  drawing  the  plank  forward 
-.and  backward. 

The  ink  ufed  for  copperplates,  is  a compofition 


link-pendent  of  the  advantages  which  prints  an  ora 
i s w hen  conftdcrcd  as  accurate  reprefectationa  of  paint* 
in.'-,  and  imitation*  of  fupciior  production*,  they  arc 
no  left*  valuable  for  their  pofitivc  merit,  as  immediate 
reprefentatious  of  nature.  For  it  mull  be  rccollcdcd, 
that  tlic  art  of  engraving  has  not  always  been  confined 
to  the  copying  other  productions,  but  ha*  frequent- 
ly it  ft  If  afpircd  to  originality,  and  ha*,  in  this  light, 
produced  more  inftance*  of  its  excellence  than  in  the 
other.  Albert  Durcr,  Goltzius,  and  Rembrandt, 
amongft  the  Dutch  and  Germans ; Parmigiano  and 
Della  Bella  amongft  the  Italians,  and  Callot  ainongit 
the  French,  have  publithcd  many  prints,  the  fubjects  of 
which,  there  i-.  great  reafon  to  fuppole,  were  never 
painted.  Thefe  prints  may  therefore  be  conftdered  a* 
made  of  the  (tones  of  peaches  and  apricots,  the  bones  original  pi&urcsof  theft  mailers,  deficient  only  in  thofe 
of  fhcep  and  ivory,  all  well  burnt,  and  tailed  Frank - particulars  in  which  a print  mull  ueccifaiily  be  inferior 
jurt  lUik)  mixed  with  nut-oil  that  ha*  been  well  boil-  to  a painting. 


cd,  and  ground  together  on  a marble,  after  the  fame 
manner  as  painters  do  their  colour*. 

* The  method  of  printing  from  copperplates  is  as 
follow* : They  take  a fmall  quantity  of  tills  ink  on  a 
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The  preceding*  diftin&ion  may  perhaps  tlirow  fomc 
light  on  the  proper  method  of  arranging  and  clafting  a 
collection  of  prints,  which  has  been  a matter  of  no  fmall 
difficulty.  As  an  art  imitatiug  another,  the  princi- 
rubber  made  of  linen-rags,  (Irotigly  bound  about  each  pal  ihould  take  the  lead,  and  the  dclign,  compofition, 
other,  and  therewith  fmcar  the  whole  face  of  the  plate  and  drawing,  in  a print,  being  previous  requifites  to  the 
as  it  lies  on  a grate  over  a charcoal  fire.  The  plate  be-  manner  of  execution  and  finilhing  ; prints  engraved  af- 
ing  fufficicntly  inked,  they  firft  wipe  it  over  with  a ter  paintings  (hould  be  arranged  under  the  name  of  the 
foul  rag,  then  with  the  palm  of  their  left  hand,  and  painter ; and  every  perfon  who  looks  upon  engraving 
then  with  that  of  the  right;  and  to  dry-  the  hand  and  only  as  auxiliary  to  painting,  will  confcqucntly  adopt 
forward  the.  piping,  they  rub  it  from  time  to  time  in  this  mode  of  arrangement.  But  when  engraving  is 
y liking.  ' In  wiping,  the  plate  perfectly  clean,  yet  confidcrcd  as  an  original  art,  a*  imitating  nature  with- 
withfeut  taking  the  ink"  out  of  the  engraving,  the  ad-  out  the  intervention  of  other  methods,  then  it  will  cer- 
drefc  of  the  workman  confifts.  The  plate  thus  prepa-  tainly  be  proper  to  regulate  the  arrangement  according, 
red,  is  laid  on  the  plank  of  the  prefs;  over  the  plate  to  the  names  of  the  engraver*. 

js  laid  tlic  paper,  firtl  well  muillcned,  to  receive  the  PRIOR,  in  general,  fomctliing  before  or  nearer 
imprcflion  ; and  over  the  paper  two  or  three  folds  of  the  beginning  than  another,  to  which  it  is  compared, 
flannel.  Things  thus  difpofed,  the  aims  of  the  crofs  Prior,  more  particularly  denotes  the  fuperior  of  a 
arc  pulled,  and  by  that  means  the  plate  with  its  furui-  convent  of  monks,  or  the  next  under  the  abbot.  Sec 

Abbot. 

Priors  art  cither  claufral  or  convtnlua/.  Conven- 
tual arc  the  fame  as  abbots.  Chiujlral  prior,  is  be 
who  governs  the  religious  of  an  abbey  or  priory  m 
commesulam,  having  his  jurifdiction  wholly  from  the, 
abbot. 

Grand  Pm  ox,  is  the  fuperior  of  a large  abbey, 
where  fcvcral  fuperior*  are  required. 

Prior  (Matthew),  an  eminent  English  poet,  was 
born  at  Eondon  in  1664.  His  father  dying  while  he 


turc  pafled  through  between  the  rollers,  which  pinching 
very  ftrongly,  yet  equally,  preffes  the  moiftened  paper 
into  the  ftrokes  of  the  engraving,  whcocc  it  licks  out 
the  iuk. 

Prints,  the  impreflions  taken  from  a copperplate. 
Sec  the  lad  article,  and  Engraving. 

From  the  facility  of  being  multiplied,  print*  have 
derived  an  advantage  over  paintings  by  no  means  incon- 
fiderablr.  Thcjr  arc  found  to  be  more  durable  ; which 
may,  however,  in  fomc  degree  be  attributed  to  tlic  dif- 


ferent methods  in  which  they  are  preferved.  Many  of  was  very  young,  an  uncle  a vintner,  having  given  him 
the  bed  painting*  of  the  early  traders  have  generally  fome  education  at  Wettminftcr  fchool,  took  him  home 
had  the  misfortune  to  be  either  painted  on  walls,  orde- 
pofited  in  large  and  unfrequented,  and  confequently 
damp  and  deftruftive,  buildings;  whilil  a print,  palling, 


in  order  to  breed  him  up  to  his  trade.  However,  at 
his  leiftire  hours  he  profecutcd  his  ftudy  of  the  claf. 
Ik*,  and  cipccuUy  of  his  favourite  Horace.  'Tn_’* 
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Price.  trodueed  him  to  fome  polite  company,  who  frequetit- 
- » ed  his  uncle's  houfc  ; among  whom  the  earl  of  Dor- 
fet  took  particular  notice  of  him,  and  procured  him  to 
be  lent  to  St  John’s  college  in  Cambridge,  where,  in 
1686,  he  took  the  degree  of  A.  B.  and  afterwards  be- 
came fellow  of  that  college*  Upon  the  revolution,  Mr 
Prior  was  brought  to  court  by  the  earl  of  Dorfet  ; and 
in  1 690  he  was  made  fccretary  to  the  earl  of  Berkeley, 
plen:p  »tentiary  at  the  Hague ; as  he  was  afterward 
to  the  ambaflador  and  plenipotentiaries  at  the  treaty 
of  Ryfwick  in  1 697  ; and  the  year  following  to  the 
earl  of  Portland,  ambaflador  to  the  court  of  France. 
He  was  in  1697  made  fccretary  of  ftate  for  Ireland; 
and  in  1700  was  appointed  one  of  the  lords  comm if- 
fioners  of  trade  and  plantations.  In  1710,  he  was 
fuppofed  to  have  had  a (hare  in  writing  The  Examiner. 
In  17 1 f,  he  was  made  one  of  the  commiflioner\.of  the 
cuftoms ; and  was  fent  miniftcr  plenipotentiary  to 
France,  for  the  negotiating  a peace  with  that  king- 
dom. Soon  after  the  acccffion  of  George  I.  to  the 
throne  in  1714,  he  prefented  a memorial  to  the  court 
of  France,  requiring  the  demolilhing  of  the  canal  *nd 
new  works  at  Mardyke.  The  year  following  he  was 
recalled  ; and  upon  his  arrival  was  taken  up  by  a 
warrant  from  the  houfc  of  commons,  and  ft r icily  exa- 
mined by  a committee  of  the  privy-council.  Robert 
Walpole,  Efq;  moved  the  houfe  of  commons  for  an 
impeachment  againil  him  ; and  Mr  Prior  was  ordered 
into  clofc  cruft ody.  In  1717,  he  was  excepted  out  of 
the  aft  of  grace  ; however,  at  the  clofe  of  that  year, 
he  was  fet  at  liberty.  The  remainder  of  his  days  he 
fpent  in  tranquillity  and  retirement  ; and  died  in  1721. 
His  poems  are  well  known,  and  juftly  admired.  He 
is  faid  to  have  written  the  following  epitaph  for  him- 
fclf: 

•*  Nobles  and  heralds,  by  your  leave. 

Here  lie  the  bones  of  Matthew  Prior, 

The  fon  of  Adam  and  of  Eve  : 

I«et  Bourbon  or  Naftau  go  higher/* 

Alien  Pmiohiss , were  cells  of  the  religious  Iu»ufc9  in 
England  which  belonged  to  foreign  monatlcries  : for 
when  manors  or  tithes  were  given  to  foreign  convents,  the 
monks,  either  to  incrcafe  their  own  rule,  or  rather  to 
have  faithful  fttwards.  of  their  revenues,  built  a (mail 
convent  here  for  the  reception  of  fuch  a number  as  they 
thought  proper,  and  conftituted  priors  over  them.— 
Within  thefe  cells  there  was  the  fame  diftinftion  as  in 
thofe  priories  which  were  cells  fubordinatc  to  fomc 
great  abbey  ; fomc  of  thefe  were  conventual,  and,  ha- 
ving priors  of  their  own  chooiing,  thereby  became  entire 
(bcietics  within  thcmfelvcs,  and  received  the  revenues 
belonging  to  their  fcveral  houfes  for  their  own  ufe  and 
benefit,  paying  only  the  ancient  apport  (a),  acknow- 
ledgment, or  obvention,  at  firft  the  furplufuge,  to  the 
foreign  houfe ; but  others  depended  entirely  on  the  fo- 
reign houfes,  who  appointed  and  removed  their  priors 
at  plcafure.  Thefe  tranGnitted  all  their  revenue*  to 
the  foreign  head  houfes ; for  which  rcafon  their  eftates 
were  generally  feized  to  carry  ou  the  wars  between. 


England  and  France,  and  reftored  to  them  again  on  re-  l'A»r 
turn  of  peace.  Thefe  alien  priories  were  mod  of  them^-jJ*^ 
founded  by  fuch  as  had  foreign  abbeys  founded  by  them-  ^ 
felves  or  by  fomc  of  their  family. 

The  whole  number  is  not  exaftly  aferrtained ; the 
Monafticon  hath  given  a lift  of  100  ; Weever,  p.  338. 
fays  no. 

Some  of  thefe  cells  were  made  indigenous  or  deni- 
zon,  or  endenized.  The  alien  priories  were  firft  feized 
by  Edward  I.  I28y,  on  the  breaking  out  of  the  wrar 
between  France  and  England ; and  it  appears  from  a 
roll,  that  Edward  II.  alfo  feized  them,  though  this  is 
not  mentioned  by  our  hiftorpn*;  and  to  thefe  the  aft; 
of  reftitution  1 Ed.  III.  fee  ms  to  refer. 

In  1337,  Edward  III.  confifcatcd  their  eftates, 
and  let  out  the  priories  therafclves  with  all  their  lands 
and  tenements,  at  his  pleafore,  for  23  years  ; at  the 
end  of  which  term,  peace  being  concluded  between  the 
two  nations,  he  reftored  their  eftates  1361,  as  appears 
by  hi»  letters  patent  to  that  of  Montacute,  county  of  So- 
merfet,  printed  at  large  in  Rymcr,  vol.  vi.  p.  311.  and 
tranftated  in  Weever**  Funeral  Monuments , p.  339.  At 
other  times  he  granted  their  lands,  or  by  penfion*  out 
of  them,  to  divers  noblemen.  Tlrcy  were  alfo  feque- 
ftered  during  Richard  ll/s  reign,  and  the  head  mona- 
fteries  abroad  had  the  king’s  licence  to  fell  their  lands  to 
other  religious  houfc*  here,  or  tp  any  particular  perfons 
who  wanted  to  endow  others. 

Henry  IV.  began  his  reign  with  (bowing  fomc  fa- 
vour to  the  alien  priories,  reftoring  all  the  conventual 
ones,  only  referring  to  himfelf  in  time  of  war  what  they 
paid  in  time  of  peace  to  the  foreign  abbeys. 

They  were  all  diflblved  by  aft  of  parliament  z 
Henry  V.  and  all  their  eftates  veiled  in  the  crown, 
except  fomc  lands  granted  to  the  college  of  Fothexing- 
hay.  The  aft  of  diftolution  is  net  printed  in  the  fta- 
tutc  books,  but  it  is  to  be  found  entire  in  Rymer’s  Fa- 
dtroi  IX.  283.  and  in  the  Parliament  Rolls,  voh  iv*  . 
p.  22.  In  general,  thefe  lands  were  appropriated  to 
religions  ufe*.  Henry  VI.  endowed  his  foundations  at 
Eton  and  Cambridge  with  the  lands  of  the  alien  prio- 
ries, in  purfuancc  of  his  father’s  defign  to  appropriate 
them  all  to  a noble  college  at  Oxford.  Others  were 
granted  in  fee  to  the  prelates,  nobility,  or  private  per- 
fons. Such  as  remained  in  the  crown  were  granted  by 
Henry  VI.  1440,  to  archbilhop  Chichlcy,  &c.  and 
they  bceamc  part  of  his  and  the  royal  foundations. 

See  Some  Account  of  AJien-Prioriest  Sc. c.  in  two  volumes 
oft  a vo. 

PRIORITY,  the  relation  of  fomething  confidercd* 
as  prior  to  another. 

Priority,  in  law,  denotes  an  antiquity  of  tenure, 
in  comparifon  of  another  lefa  ancient. 

1*R ISC 1 ANUS,  an  eminent  grammarian,  born  at 
Cxlarca,  taught-  at  Conftantinoplc  with  great  reputa- 
tion about  the  year  525.  Laurent  iu»  Valla  call*  Pri- 
feian,  Donat  u*,  and  Servius,  triumviri  in  re grammatica  ; 
and  thinks  none  of  the  anoient*  who  wrote  after  them 
fit  to  be  mentioned  with  them.  He  compofed  a work 
Dt  arte  grammatical  which  was  firft  printed  by  Aldus 

at 


(»)  dpporiw  or  .ipporiapm  (from pertarr),  an  acknowkJgntrat,  oblation,  or  obrention.  to  the  mother  Louf* 
ur  church-  Du  Cange.. 
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Prawn*-  at  Venice  in  1476  i and  another  De  natarahhu  que- 
n ^ Jionibur,  which  he  dedicated  to  Chofrocs  king  of  Per- 
VHCi*.  6* : hefide  which,  he  tranfiated  Dionyfius'a  deferip- 
u— y— — tion  of  the  world  into  Latin  verfe.  A perfon  who 
writes  falfe  Larin,  is  proverbially  faid  to  “ break  Prif- 
cian’i  head.’* 

PRISCILLIANISTS,  in  church -hiftory,  Chriftian 
• heretic*,  fo  called  from  their  leader  Prifcillian,  a Spa- 
niard by  birth,  and  bifliop  of  Avila.  He  ia  faid  to 
have  praclifcd  magic,  and  to  have  maintained  the  prin- 
cipal errors  of  the  Manichce*  j but  his  peculiar  tenet 
was.  That  it  is  lawful  to  make  falfc  oaths  in  order  to 
fupport  one'*  caufe  and  iuterefts. 

PRISM,  an  oblong  folid,  contained  under  rpore 
than  four  plane*,  whofc  bafes  are  equal,  parallel,  and 
alike  fituated.  See  OrTies,  n3  141. 

PRISON,  a gaol,  or  place  of  confinement. 

Lord  Coke  obfervet,  that  a prifon  is  only  a place 
of  fafe  cuftody,  falva  cvJJotBa,  not  a place  of  punifh- 
tnent.  If  this  be  fo,  and  it  cannot  be  queftioned,  pri- 
fons  ought  not  to  be,  what  they  arc  in  mod  parts  of 
of  Europe,  loathfome  dungeons.  Any  place  where 
a ptribn  is  confined  may  be  faid  to  be  a prifon}  and 
when  a procefs  is  iflbed  againd  one,  he  mud,  when 
arreded  thereon,  cither  be  committed  to  prifon,  or  be 
bound  in  a recognizance  with  furctics,  or  elfc  give  bail, 
according  to  the  nature  of  the  cafe,  to  appear  at  a cer- 
tain day  in  court,  there  to  make  anfwer  to  what  is  al- 
leged againll  him.  Where  a perfon  is  taken  and  fent 
to  prifon,  in  a civil  cafe,  he  may  be  releafed  by  the 
plaintiff  in  the  fuit ; hut  if  it  be  for  treafon  or  felony, 
he  may  not  regularly  be  difeharged,  until  he  is  indicted 
of  the  fad  and  acquitted.  See  Indictment,  and  the 
next  article. 

PRISONER,  a perfon  redrained  or  kept  in  prifqn 
upon  an  a&ion  civil  or  criminal,  or  upon  commend- 
ment : and  one  may  be  a prifoncr  on  matter  of  record 
or  matter  of  fad.  A prifoner  upon  matter  of  record, 
is  lie  who,  being  prefent  in  court,  is  by  the  court  com- 
mitted to  prifon ; and  the  other  is  one  carried  to  pri- 
fon upon  an  arred,  whether  it  be  by  the  (heriff,  con- 
(table,  or  other  officer. 

PRISTIS,  the  sawfish,  is  generally  confidered 
as  a fpccies  of  the  fqualui  or  Jbark  genus,  comprehending 
under  it  fcveral  varieties.  Mr  Latham,  however,  is  of 
opinion  that  it  ought  to  be  confidered  as  a didind  ge- 
nus itfeif,  and  that  the  charadcriilics  of  the  fcveral 
varieties  arc  fuffident  to  conditute  them  didind  fpe- 
cie*.  According  to  him  therefore  the  prjfiii  is  a genus 
belonging  to  the  order  of  amphibia  nantrt  ; and  its  cha- 
raders  are  as  follow  : A long  plane  beak  or  fnout,  with 
fpincs  growing  like  teeth  out  of  both  edges ; four  or 
five  fpirecu/o , or  breathing  apertures  in  the  fides  of  the 
neck  : the  body  is  oblong  and  aJmoft  round,  with  a 
rough  coriaceous  (kin  ; the  mouth  is  fituated  in  the 
lower  part  of  the  head  ; and  the  nodrilr,  before  the 
month,  arc  half  covered  with  a membranaceous  lobe ; 
behind  the  eye*  are  two  oval  holes  ; the  ventral  fins  ap- 
proach one  another,  and  in  the  male  are  placed  about 
the  organs  of  generation  ; there  arc  no  fins  at  the  anus. 
Of  this  genus  our  author  enumerates  five  fpccies. 

I.  Prjfiia  ontiqur rum.  The  head  is  rather  flat  at  top; 
the  eyes  large,  with  yellow  irides ; behind  each  is  a 
> hole,  which  fome  have  fuppofed  may  lead  to  an  organ 
of  hearing.  The  mouth  is  well  furnilhed  with  teeth, 


but  they  are  blunt,  ferving  rather  to  bmife  it*  prey 
than  to  divide  it  by  cutting.  Before  the  mouth  ate 
two  foramina,  fuppofed  to  be  the  noftrils.  The  re»* 
Jirym , beak,  or  fnout,  is  in  general  about  one-third  of 
the  total  length  of  the  fiih,  and  contains  in  fome  18, 
in  others  as  far  as  23  or  24  fpiues  on  each  fide  } thefe 
are  very  ftout,  much  thicker  at  the  back-part,  and 
channelled,  inclining  to  an  edge  forwards.  The  fin* 
arc  feven  in  number — via.  two  dorfal,  placed  at  fome 
diffancc  from  each  other— two  pc&oral,  taking  rife 
juft  behind  the  breathing-holes,  which  are  five  in  num- 
ber— two  ventral,  fituated  almoil  underneath  the  firft 
dorfal— and  laftly  the  caudal,  occupying  the  tail  both 
above  and  beneath,  but  Iongcft  on  the  upper  part.  The 
general  colour  of  the  body  is  a dull  grey,  or  brownifti, 
growing  paler  as  it  approaches  the  belly,  where  it  is 
nearly  white.  2.  Prfttnatui,  which,  with  the  former 
fpccies,  grows  to  the  largcft  file  of  any  that  have  yet 
come  under  the  infpe&ion  of  the  naturalift,  fome  fpe. 
cimens  meafuring  15  feet  in  length.  The  pe&inatus 
differs  from  the  priftis  antiquorum,  in  having  the  fnout 
more  narrow  in  proportion  at  the  bafe,  and  the  whol« 
of  it  more  (lender  in  all  its  parts  ; whereas  the  firft  is 
very  broad  at  the  bafe,  and  tapers  confiderably  from 
thence  to  the  point.  The  fpincs  on  each  fide  adfo  arc 
longer  and  more  (lender,  and  vary  from  25  to  34  in  the 
different  fpecimens : we  have  indeed  been  informed  of 
one  which  contained  no  lefs  than  36  fpincs  on  each  fide 
of  the  fnout ; but  wc  muit  confefs  that  wc  have  never 
been  fortunate  enough  to  have  feen  fuch  a fpccimen. 
3.  Cufpidatus , of  which  our  author  has  feen  only  two 
fpecimens,  the  one  about  a foot  and  a half  in  length, 
and  the  other  more  tlian  two  feet  and  a half.  In  both 
of  thefe  were  28  fpincs  on  each  fide  ; but  the  diftin- 
guiihing  feature  is  in  the  fpincs  themfeives,  being  par- 
ticularly flat  and  broad,  and  fhaped  at  the  point  more 
like  the  lancet  ufed  by  furgeons  in  bleeding,  than  any 
other  figure.  Wc  believe  that  no  other  author  has 
hitherto  taken  notice  of  tkis  fpccies.  4.  MtcroJan,  of 
which  the  total  length  is  28  inches,  the  fnout  occupy- 
ing 10  | from  the  bafe  of  this  to  that  of  the  pectoral 
fins  four  inches  ; between  the  pe&oral  and  ventral  fins 
fix.  The  two  dorfal  fins  occupy  nearly  the  fame  pro- 
portions in  refpcdk  to  each  other ; but  the  hinder  one 
is  the  fmalleft,  and  all  of  them  are  greatly  hollowed 
out  at  the  back-part,  much  more  fo  than  in  the  two 
firft  fpecie*.  The  fnout  differs  from  that  of  every 
other,  in  fcveral  particulars  : it  is  longer  in  proportion, 
being  more  than  one-third  of  the  whole  fi(h.  The 
fpines  do  not  (land  out  from  the  fides  more  than  a 
quarter  of  an  inch,  and  from  this  circumftancc  icem 
far  lefs  capable  of  doing  injury  than  any  other  fpccies 
yet  known.  5.  Cirrattut  of  which,  continues  our  au- 
thor, we  have  only  met  with  one  fpccimen,  which  was 
brought  from  Port  Jackfon  in  New  Holland.  It  is  a 
male,  and  the  total  length  about  40  inches  : the  fnout, 
from  the  tip  of  it  to  the  eye,  1 1 : the  fpines  widely 
different  from  any  of  the  others ; they  are  indeed 
placed,  as  ufual,  on  the  edge,  but  are  continued  on 
each  fide  even  beyond  the  eyes.  The  longer  ones  arc 
(lender,  (harp,  fomewhat  bent,  and  about  20  in  num- 
ber { and  between  thefe  arc  others  not  half  the  length 
of  the  primal  ones,  between  fome  three  or  four,  be- 
tween others  as  far  as  fix  ; and  In  general  the  middle 
one  of  thefe  ('mailer  fcrics  is  the  lougeft  : befide  thefe  a 
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flerie*  of  minute  one*  may  b?  perceived  beneath,  at  the 
Privative  *crY  edgc.  1°  the  fnout  l ike  wife  another  Angularity 
v_  _ . occur*  : — about  the  middle  of  it,  on  each  fide,  near 
the  edge,  an  ft*  a flexible,  ligamentous  cord,  about 
three  inches  and  a half  in  length,  appearing  not  un- 
like the  beards  at  the  mouth  of  fomc  of  the  gad  os  or 
cod  genu*,  and  no  doubt  a6  pliant  in  the  recent  (late. 
The  colour  of  the  fifli  u a pale  brown  : the  breathing 
apertures  four  in  number : the  mouth  furniflied  with 
five  row*  of  minute,  but  very  (harp  teeth.  See  Plate 
CCCCXVI.  where  the  fnout  marked  i is*  that  of  the 
prillis  ant  (quorum  ; that  marked  2,  of  petflinatus  ; and 
that  marked  4,  of  micrudoa  : lire  entire  fifli  is  the  cir- 
ratus. 

PRIVATEERS,  arc  a kind  of  private  men  of  war, 
the  perfons  concerned  wherein  adrainiflcr  at  their  own 
cods  a part  of  a war,  by  fitting  out  tbefc  (hips  of 
force,  and  providing  them  with  all  military  (lores ; 
and  they  have,  inftcad  of  pay,  leave  to  keep  what 
they  take  from  the  enemy,  allowing  the  admiral  his 
(hare,  &c. 

Privateers  may  not  attempt  any  thing  againft  the 
laws  of  nations ; as  to  afliiult  an  enemy  in  a port  or 
haven,  under  the  protc£ion  of  any  prince  or  republic, 
whether  he  be  friend,  ally,  or  neuter ; for  the  peace 
of  fuch  places  mud  be  inviolably  kept : therefore,  by 
a treaty  made  by  King  William  and  the  States  of  Hol- 
land, before  a commiflion  (hall  be  granted  to  any  pri- 
vateer, the  commander  is  to  give  fccurity,  if  the  (hip 
be  not  above  150  tons,  in  L.  1500,  and  if  the  (hip 
exceeds  that  burden,  in  L.  300c,  that  they  will  make 
fatisfa&ion  for  all  damage*  which  they  (hall  commit  in 
their  courfc*  at  fca,  contrary  to  the  treaties  with  that 
(late,  on  pain  of  forfeiting  their  commiflion* ; and  the 
(hip  is  made  liable. 

Betide s thefe  private  commiflion*,  there  are  fpccial 
commiflion*  for  privateers,  granted  to  commanders  of 
iMufrit?.  £c>  wfo0  ta)jC  pay;  who  arc  under  a marine 

difeipline  ; and  if  they  do  not  obey  their‘orders,  may 
be  puni/hed  with  death : and  the  wars  in  later  age* 
have  given  occafion  to  princes  to  iflue  thefe  commif- 
fions,  to  annoy  the  enemies  in  their  commerce,  and 
hinder  fuch  (uppiics  as  might  (trengthen  them  or 
lengthen  out  the  war ; and  hkewife  to  prevent  the  re- 
paration of  (hips  of  greater  force  from  their  fleets  or 
(quadrons. 

Ship*  taken  by  privateers  were  to  be  divided  into 
five  parts  ; four  parts  whereof  to  go  to  the  perfons  in- 
terfiled in  the  privateer,  and  the  fifth  to  his  Majefty  ; 
and  as  a farther  encouragement,  privateers,  6c c.  de- 
ft roying  any  French  man  of  war  or  privateer,  (hall  re- 
ceive, for  every  piece  of  ordnance  in  the  (hip  fo  taken, 
L.  10  reward,  6cc. 

By  a particular  (latute  lately  made,  the  lord  admi- 
ral, or  commiflioncrs  of  the  admiralty,  may  grant  com- 
miflions  to  commander*  of  privateer*,  for  taking  (hips, 
fee.  which  being  adjudged  prize,  and  the  tenth  part 
paid  to  die  admiral,  &c.  wholly  belong  to  the  owners 
of  the  privateer*  and  the  captors,  in  proportion*  agreed 
on  between  them(eh  c&. 

PRIVATION,  in  a general  fetofe,  denotes  the  ab- 
foncc  or  want  of  fomething  ; in  which  fenfe  darknefs  is 
only  the  privation  of  light. 

PRIVATIVE,  in  grammar,  a particle,  which,  pre- 
£xed  to  a word,  changes  it  into  a contrary  lcnfc.  Thus, 
Vol.XV.  Part  II. 


among  the  Greek*,  the  « is  ufed  as  a privative ; as  in  Privetrun 
otheiflt  ttuphalusy  &c.— — ' The  Latins  have  their  ^ 

privative  in ; as,  incorrigiUkt,  iruieJttiabilu,  Sic. The  « 

Englilh,  French,  &c.  on  occafion  borrow  both  the  La- 
tin and  Greek  privative*. 

PRIVERNUM,  (Livy,  Virgil);  a town  of  the 
Volfci,  in  Latium,  to  the  eaft  of  Setia.  Privernates, 
the  people.  Whofe  ambafladors  being  a(kcd,  What 
punifhment  they  deferved  for  their  revolt  ? anfwercd, 

What  thofe  deferve  who  deem  themfclvcs  worthy  of 
liberty.  And  again,  being  alkcd  by  the  Roman  con- 
ful,  (hould  the  punifhment  be  remitted,  What  peace 
was  to  be  expected  with  them  ? If  you  grant  a good 
peace,  you  may  hope  to  have  it  finctre  and  lading ; 
but  if  a bad  one,  you  may  well  expect  it  of  fhort  con- 
tinuance* At  which  anfwer,  the  Romans  were  fo  far 
from  being  difplcafed,  that  bv  a vote  of  the  people 
they  had  the  freedom  of  the  city  granted  them.  /V<- 
rtrnaj,  atis,  the  epithet.  The  town  is  now  called  Pi- 
Jxrno  I'fcchio,  (iiuatcd  in  the  Campania  of  Rome.  E. 

Long.  10.  o.  N.  Lat.  41. 30. 

PRIVET,  in  botany.  Sec  Licustrvm. 

PRIVILEGE,  in  law,  fomc  peculiar  benefit  grant- 
ed to  certain  perfons  or  places,  contrary  to  the  ufuaj 
courfc  of  the  law. 

Privileges  arc  faid  to  be  frrfona I or  real. 

Pet’ fen al  privileges  are  fuch  as  arc  extended  to  peers, 
ambafladors,  members  of  parliament,  and  of  the  con- 
vocation, 6cc.  Sec  Lords,  Ambassador,  Parlia- 
ment, Arrest,  Sc c. 

A real  privilege  is  that  granted  to  fome  particular 
place;  as  the  king’s  palace,  the  courts  at  Weilminflcr, 
the  univcrfitics,  ike. 

PmriLfcts  of  the  Clergy.  Sec  Clergy. 

PRIVY,  in  lawr,  is  a partaker,  or  perfon  having 
an  filtered,  in  any  action  or  thing.  In  this  fenfe  they 
fay*  privies  in  blood : every'  heir  in  tail  is  privy  to  re- 
cover the  land  intailed.  In  old  law-books,  merchant* 
privy-  arc  oppofed  to  merchants  ft  rangers.  Coke  men- 
tions four  kinds  of  privies.  Privies  in  blood,  as  the 
heir  to  his  father ; privies  in  representation,  as  execu- 
tors and  adminilli  ators  to  the  deceafed;  privies  in  eftate* 

?s  he  in  rereriion,  and  he  in  remainder  donor  and  do- 
nee ; lcflor  and  Icffec  : laftly,  privy  in  tenure,  as  the 
lord  by  efchcat ; i.e.  when  land  efeheats  to  tin-  lord  for 
want  of  heirs. 

pKirfCouneil.  Rce  Council.  The  king’s  will  is 
the  foie  conftituent  of  a privy  counfdlor  ; and  it  alfo 
regulates  their  number,  which  in  ancient  times  was 
about  tw-elve.  Afterwards  it  increafed  to  fo  large  a 
number,  that  it  was  found  inconvenient  for  fecrccy 
and  difpatch  ; and  therefore  Charles  II.  in  1679,  b- 
mited  it  to  30  ; whereof  15  were  principal  officers  of 
date,  and  to  be  counsellors  ex  officio  ; and  the  other  1 y 
were  compofcd  of  10  lords  and  five  commoners  of  the 
king’s  chooting.  Since  that  time  however  the  number 
has  been  much  augmented,  and  now  continues  indefi- 
nite. At  the  fame  time  alfo,  the  ancient  office  of  lord 
prefident  of  the  council  was  revived,  in  the  perfon  of 
Anthony  earl  of  Shafttftmry.  Privy-counfdlorB  are 
made  by  the  king’s  nomination,  without  either  patent 
or  grant  ; and,  on  taking  the  neceflary  oaths,  they  be- 
come immediately  privy-counfeHors  during  the  life  of 
the  king  that  choufcs  them,  but  fubjc&  to  removal  at 
hi*  diferetion. 
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Any  natural  )>orn  fuhjeft  of  England  is  capable  of 
luring  a member  of  the  privy-council  t taking  the  pro- 
per oaths  for  i'ecurity  of  the  government,  and  the  teft 
for  fevurity  of  the  church,  liy  the  a&  of  fettlcment, 
12  and  13  W.  III.  cap.  2.  it  is  enabled,  that  no  perfon 
born  out  of  the  dominions  of  tht  crown  of  England, 
uulcfs  born  of  Englifh  parents,  rvco  though  natura- 
lized hy  parliament,  (h;;tl  be  capable  of  being  of  tlte 
privy-council.  The  ditty  of  a privy*counfcllor  appear* 
from  the  cath  of  office,  which  con  fill*  of  {even  article*. 
1.  To  advife  tlic  king  according  to  the  beft  of  his  cun- 
ning and  diferction.  2.  To  advife  for  the  king’s 
honour  and  good  of  the  public,  without  partiality, 
through  affefiion,  love,  meed,  doubt,  or  dread.  3. 
To  keep  the  king’s  connfel  fecret.  4.  To  avoid  cor- 
ruption. 5.  To  help  md  drengthen  the  execution  of 
what  (hall  be  there  rcfolvcd.  6.  To  withlland  all  per* 
fous  who  would  attempt  the  contrary.  And,  hilly, 
in  general,  7.  To  obfevvc,  keep,  and  do  all  that  a good 
aiul  true  counfcllor  ought  to  do  to  Iris  fovereign  lord. 

The  privy-council  is  the  pt'mum  motile  of  the  ftatc, 
and  that  which  gives  the  motion  and  direftion  to  all 
the  inferior  parts.  It  is  likewife  a court  of  juftice  of 
great  antiquity  ; the  primitive  and  ordinary  way  of  go* 
vemment  in  England  being  by  the  king  and  privy- 
council.  It  has  been  frequently  ufed  by  all  our  kings 
for  determining  con  trove  riles  of  great  importance  : 
the  ordinary  judges  hare  fometimea  declined  giving 
judgment  till  they  had  coufultcd  the  kiug  and  privy- 
council ; and  the  parliament  have  frequently  referred 
matters  of  high  moment  to  the  fame,  as  being  by  long 
experience  better  able  to  judge  of,  and,  by  their  fe- 
crecy  and  expedition,  to  tranfa&  fome  Hate  affairs,  than 
the  lords  and  commons.  At  prefent,  the  privy-coun- 
cil take*  cognizance  of  few  or  no  matters  except  fuch 
as  cannot  well  be  determined  by  the  known  law's  and 
ordinary  courts  ; fuch  as  matters  of  complaint  and  fud- 
den  emergencies : their  coaflant  buiinefs  being  to  con- 
fult  for  the  public  good  in  affairs  of  ftatc.  This  power 
of  tire  privy -council  is  to  inquire  into  all  offences  againft 
tl»e  government,  and  to  commit  the  offenders  to  fafe 
euftody,  in  order  to  take  their  trial  in  fome  of  the 
courts  of  law.  But  their  jurifdietion  herein  is  only  to 
inquire,  and  not  to  punifti ; and  the  perfons  committed 
by  them  are  inlitlcd  to  their  balexu  corpus  by  ftatute 
16  Car.  I.  cap.  10.  as  much  as  if  committed  by  an  or- 
dinary juflicc  of  the  peace. 

In  plantation  or  admiralty  caufes,  which  arife  out  of 
the  jurisdiction  of  this  kingdom,  and  in  matters  of  lu- 
nacy and  idiocy,  the  privy-council  has  cognizance, 
even  in  queftions  of  extenlivc  property,  being  the  court 
of  appeal  in  ftich  caufes  ; or,  lather,  the  appeal  lies  to 
the  king’s  majvfty  himfclf  in  council.  From  all  the 
dominions  of  the  crown,  excepting  Great  Britain  and 
Ireland,  an  appellate  iurifdift ion  (in  the  laft  refort) 
if  veiled  in  this  tribunal;  which  ufually  cxcrcifc*  hi  judi- 
cial authority  in  a committee  of  the  whole  privy -coun- 
cil, who  hear  the  allegations  and  proofs,  and  make 
their  report  to  his  inajelty  in  council,  by  w'horn  the 
judgment  is  finally  given. 

Anciently,  to  ftrike  in  the  houfc  of  a privy-counfel- 
lor,  or  da  where  in  liis  prefence,  was  grievoufly  punifti- 
ed  : by  | Hen.  VII.  cap.  14.  if  any  of  the  king's  fer- 
vuntj  ot  his  household  coufpirc  or  imagine  to  take 
away  the  life  of  a privy-counfcllor,  it  is  febnv,  though 


nothing  fttall  be  done  upon  it ; and  by  9 Ann,  cap.  id.  Prrv7 
it  is  enabled,  that  any  perfona  who  (Hall  unlawfully  at-  1 
tempt  to  kill,  or  (hall  unlawfully  affault,  ar.d  ftrike,  or  Irou 

wound,  any  privy-counfcUor  in  tlie  execution  of  his  of- 
fee,  (hall  be  felons,  and  fuffer  death  a a fuch.  With 

advice  of  this  council,  the  king  iftucs  proclamations 
that  bind  the  fubjeci,  provided  they  be  not  contrary 
to  law.  In  debates,  the  lowcft  delivers  his  opinion  tirit, 
the  king  laft  j and  thereby  determine*  the  matter.  A 
council  is  never  held  without  the  pretence  of  a fecretary 
of  ftatc. 

The  diffolution  of  the  privy-council  depends  upon 
the  king’s  plcafure ; and  lie  may,  whenever  he  thinks 
proper,  difeharge  any  particular  member,  or  the  whi  le 
of  it,  and  appoint  another.  By  the  common  law  alfo 
it  was  diffulvcd  ipfo f/180  by  the  king's  demife,  as  deri- 
ving all  its  authority  from  him.  But  now,  to  prevent 
the  incortvenicnccs  of  having  no  council  in  being  at  the 
acccflion  of  a new  prince,  it  is  enacted,  by  6 Ann, 
cap.  7.  that  the  privy-council  (hall  continue  for  fix 
months  after  the  demife  of  the  crown,  unlcfs  fooncr  de- 
termined by  the  fucceffcr.  Biackjl.  Com-  book  i.  p.  229, 

See. 

The  officers  of  the  privy-council  are  four  clerks  of 
the  council  in  ordinary,  three  clerks  extraordinary,  a 
keeper  of  the  records,  and  two  kccjier*  of  the  councd- 
chambcr.  Sec  Par.siDFNT, 

Pm  ft  Seal,  a fcal  which  the  king  ufes  previously  to 
fuch  grants,  See.  as  are  afterwards  to  pafs  the  great  (eal. 

The  privy  fcal  is  alfo  fometimes  ufed  in  matters  of  left 
eonfequencc,  which  do  not  require  the  great  fcaL 

Lord  Pmrr  Seal.  Sec  Knirs*  of  tbs  Prrvy  Seal. 

Clerks  of  (be  Pmrr  Seal.  See  Clerk. 

Pmrr  Chamber.  Sec  Chamber. 

PRIZE,  or  Prise,  in  maritime  affaire,  a vcffcl 
taken  at  fca  from  the  enemies  of  a ftatc,  or  from  pi- 
rates ; and  that  either  by  a man  of  war,  a privateer, 

&c.  having  a commifiion  for  that  purpose. 

VeffeU  are  looked  on  as  prize,  if  they  fight  under 
any  other  ftaudard  than  that  of  the  (late  from  which, 
they  have  their  commiflkm  ; if  they  have  no  charter- 
party,  invoice,  or  hill  of  lading  aboard  ; if  loaded  with. 
dSc&s  belonging  to  the  king's  enemies,  or  with  contra- 
band goods. 

In  (hips  of  war,  the  prizes  arc  to  be  divided  among 
the  officers,  feamcii,  Sc c.  as  his  Majcfty  (hall  appoint 
by  proclamation  ; but  among  privateers,  the  divtfioa  is 
according  to  the  agreement  between  the  owncre. 

By  Hat.  1 3 Geo.  II.  c.  4.  judges  and  officers,  fad- 
ing of  their  duty  in  rcfpedl  to  the  condemnation  of 
prizes,  forfeit  JL.  500,  with  full  cods  of  fuit;  one  moiety 
to  the  king,  and  the  other  to  the  informer. 

PROA,  FLY  Inc,  in  navigation,  is  a name  given  to 
a vcffcl  ufed  hi  the  fouth  Teas,  becaufe  with  a briik 
trade-wind  it  faih  near  ao  miles  an  hour.  In  the  con- 
ftrucfcion  of  the  proa,  the  head  aod  Hern  are  cxa&Jy 
alike,  but  the  tides  are  very  different ; the  fide  intend- 
ed to  be  always  the  lecTidc  being  flat  ; and  the  wind- 
ward fide  made  rounding,  in  the  manner  of  other  vcffcls 
and,  to  prevent  her  over-fetting,  which  from  her  finall 
breadth,  and  the  ftnught  run  of  her  leeward  fide, 
would,  without  this  precaution,  infallibly  happen,  there 
is  a frame  laid  out  to  her  from  windward,  to  the  end 
of  which  is  faftened  a log,  fafhioned  into  the  (hape  of 
a lixudl  boat,  and  made  hollow.  The  weight  of  the 

frame 
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tVih*bU  frame  is  intended  to  balance  the  proa,  and  the  fmall 
toy*  boat  is  by  its  buoyancy  (as  it  is  always  in  the  water) 
u""v““"’  to  prevent  her  overfetting  to  windward ; and  this  frame 
is  nftially  called  an  outrigger.  The  body  of  the  vcf- 
fel  is  made  of  two  pieces  joined  end  wife,  and  fewed  to- 
gether with  bark,  for  there  is  no  iron  ufed  about  her  ; 
(he  is  about  two  inches  duck  at  the  bottom,  which,  at 
the  gunwale,  is  reduced  to  lefs  than  one.  The  fail 
is  made  of  matting,  and  the  mail,  yard,  boom,  and 
outriggers,  are  all  made  of  bamboo.  See  Atfoa’s  I'oyage, 
quarto,  p.  341. 

PROBABILITY  is  a word  of  nearly  the  fame  im- 
port with  likelihood.  It  denotes  the  appearance  of 
truth,  or  that  evidence  anting  from  the  preponderation 
of  argument  which  produces  ©pinion.  (See  Opinion.) 
Locke  dalles  all  arguments  under  the  heads  of  de/mm- 
firatsve  and  probabiei  Hume  with  greater  accuracy  di- 
vides them  into  de monJJ ration/ $ proofs,  and  probabilities. 
Demon  ft  rat  ion  produces  fcisuce  ; proof,  belief  f and  pro- 
bability, opinion. 

Hardly  any  thing  is  fuiceptiblc  of  ftri£t  demonilration 
betides  the  mathematical  fciences,  and  a few  propotitions 
in  metaphytied  theology.  Phyfics  reft  upon  principles 
capable,  fome  of  them,  of  complete  proof  by  experience, 
sod  others  of  nothing  more  than  probability  by  analogi- 
cal rcafoning.  What  has  1 mifo>  mty  happened,  wc  exped 
with  the  fulldt  confidence  to  happen  again  in  iimilar 
circumllances  ; what  has  frequently  happened,  wc  likc- 
wife  exped  to  happen  again;  but  our  expedation  ianot 
confident.  Uniform  experience  is  proof ; frequent  experi- 
ence is  probability.  The  ftrongeft  man  has  always  been 
able  to  lift  the  greateft  weight ; and,  therefore,  knowing 
llut  one  man  is  llronger  than  another,  wc  expect,  with 
confidence,  that  the  former  will  lift  more  than  the  lat- 
ter. The  bell  difeiplined  army  has  generally  proved 
vidurious,  when  all  other  circumllances  were  equal.  We 
therefore  expert  that  an  army  of  veterans  will,  upon  fair 
ground,  defeat  an  equal  number  of  new  levied  troops  : 
but  as  iudden  panics  have  fometimes  feized  the  oldcft 
foldicrs.,  this  expedation  is  accompanied  with  doubt, 
and  the  utmoft  that  wc  can  fay  of  the  expeded  event  is, 
that  it  is  probable  \ whereas  in  the  competition  between 
the  two  men,  wc  look  upon  it  as  morally  certain . (See 
Metaphysics,  part  1.  chap.  vii.  fcc.  3.I  When  two 
or  three  perfons  of  known  veracity  attcll  the  fame  thing 
as  confident  with  their  knowledge,  their  tcftimony 
amounts  to  proof  if  not  contradi&cd  by  the  tcftimony 
of  others  ; if  contradicted,  it  can,  at  the  utmoft,  amount 
only  to  probability.  In  common  language  wc  talk  of 
circumflantiat  proofs  and  preemptive  proofs ; but  the 
expreifions  are  improper,  for  fuch  evidence  amounts  to 
nothing  more  than  probability.  Of  probability  there 
arc  indeed  various  degrees  from  the  confines  of  certain- 
ty down  to  tbc  confines  of  impoflibility ; and  a variety 


probabilities  of  the  duration  of  life,  conftruAed  from  Frobatt 
that  which  is  to  be  found  in  the  fc  vent  It  volume  of  the  II 
Suffer  ,enx  a l’ Hifioire  de  M.  de  Bujfan ; of  which  the  ^ ^ 
following  is  an  abridgement.  T 


Of  23,994  children  born  at  the  fame  time,  there  will 


die 


In  one  year 

799* 

Remaining  \ or  1 5996 
1 11  eight  years 
Remaining  *-  or  1 1997 
In  thirty  eight  year* 

'<997 

'599*5 

Remaining  } or  7998 
In  fifty  years 

'7994 

Remaining  i or  5998 
In  fixly  one  years  • 

‘9995 

Remaining  y or  3999 
In  feventy  years 

21595 

Remaining  T~  or  2399 
In  eighty  years 

“395 

Remaining  3'8  or  599 
In  ninety  years 
Remaining  T£B  or  80 
In  an  hundred  years 

- *39'4 

_ ‘ ....  *399* 

Remaining  or  2.  Set*  Bills  of  Motr.u 


Lirr. 


PROBATE  of  a will  or  teftament,  in  law,  is  the 
exhibiting  and  proving  of  laft  wills  and  tcftrmer.ts  be- 
fore the  ccdrfiaftical  judge  delegated  by  tlx  bifhop, 
who  is  ordinary  of  the  place  where  the  party  died. 

PROBATION,  in  the  univcrfitics,  is  the  examina- 
tion and  trial  of  a (Indent  who  is  about  to  take  his  de- 
gree*- 

Probation,  in  a monadic  (enfe,  tignific*  the  year 
of  a novitiate,  which  a religious  mull  paL  iu  a convent, 
to  prove  bis  virtue  and  vocation,  and  whether  he  can 
bear  the  feterities  of  the  rule. 

Probation,  in  Scots  law.  Sec  Law,  p.  714. 

PROBATIONER,  in  the  church  of  Scotland,  a 
ftudent  in  divinity,  who  bringing  a certificate  from  a 
profeffor  in  an  univerfity  of  his  good  morals,  and  his 
having  performed  his  cxcrcifcs  to  approbation,  is  ad- 
mitted to  undergo  feverai  trials ; and,  upon  his  ac- 
quitting himfelf  properly  in  thefe,  receives  a licence  to 
preach. 

PROBATUM  est  [ft  is  proved),  a term  frequent- 
ly fubjoined  to  a receipt  for  the  cure  of  fome  difeafe. 

PROBE,  a furgeon'e  inftrument  for  examining  the 
circumllances  of  wounds,  ulcers,  and  other  cavities, 
fcarching  for  (tones  in  the  bladder,  &c. 

PROBITY  means  honefty,  fincerity,  or  vt rarity; 
andconJitls  in  the  habit  of  actions  ufcful  to  focicty,  and 
in  the  conftant  ohfervance  of  the  laws  which  juftice 
and  con  lei  cnee  impofe  on  us.  The  man  who  obeys  all 


of  circumftanccs  tending  to  the  fame  point,  though  they  the  law*  of  focicty  with  an  exacl  punctuality  is  not 
amount  not  to  what,  in  ftridnefs  of  language,  ihould  be  therefore  a man  of  probity  ; laws  can  only  roped  the 
called  proof  afford  to  the  mind  a very  high  degree  of  external  and  definite  parts  of  human  conduct,  hut  probi- 
cvidcnce,  upon  which,  with  the  addition  of  one  dmtfl  ty  rcfpe&s  our  more  private  actions,  and  fuch  as  it  is 
tcftimony,  the  law's  of  many  countries  take  away  tlx  lift  impofliblc  in  all  cafe*  to  define  ; and  it  appear*  to  be  in 
of  a man.  morals  what  charity  is  in  religion.  Probity  teaches  us 

PuoBABtLtrr  of  an  Event,  in  the  DoPrine  of  Cbanert,  to  perform  in  focicty  thofe  actions  which  no  external 
it  greater  or  krfs  according  to  the  number  of  chances  power  can  oblige  us  to  perform,  and  is  that  quality  in 
by  which  it  may  happen  or  fail.  (See  Expectation),  the  human  mind  from  which  we  claim  the  performance 
The  probability  of  Ijt  is  liable  to  rules  of  computation,  of  the  rights  commonly  called  'mptrfeS.  Sec  Moral 
In  t lie  Ln:ychpedsc  Alc.hoJtnue,  wc  find  a table  of  the  Philosophy. 

3 X 2 PROBLEM, 
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pfoblctn  PROBLEM,  in  logic,  is  a propofition  that  neither 
ProccUarii.  aPPcars  *hfolutcly  true  nor  falfe  ; and,  confcquently,  may 
^ ‘ be  aflerted  either  in  the  affirmative  or  negative. 

Problem,  in  geometry,  ia  a propofition,  wherein 
fomc  operation  or  conftnidion  is  required  ; as  to  divide 
a line  or  angle,  ere&  or  let  fall  perpendiculars,  &c.  See 
Geometry. 

PROBOSCIS,  in  natural  hiftory,  is  the  trunk  or 
fnout  of  an  elephant,  and  fomc  other  animals  and  in- 
fc£ls. 

Flics,  gnats,  &c.  are  fumiftied  with  a probofeis  or 
trunk ; by  means  of  which  they  fuck  the  blood  of  ani- 
trials,  the  juice  of  vegetables.  See.  for  their  food. 

PROBUS  (Maicus  Aurelius),  from  the  fon  of  a 
gardener,  became,  by  his  great  valour  as  a foldicr,  and 
his  eminent  virtues,  emperor  of  Rome,  to  which  dignity 
he  was  raifed  by  the  army.  After  having  fubdued  the 
barbarous  nations  that  had  made  incut  lions  into  diffe- 
rent parts  of  the  empire,  where  they  committed  horrid 
cruelties,  and  governed  with  great  wifdom  and  cle- 
mency, he  was  mafTacrcd  in  the  7th  year  of  his  reign,  by 
fomc  foldiers  who  were  weary  of  the  public  works  at 
which  he  made  them  labour,  in  282. 

PROCATARCTIC  cause,  in  medicine,  the  pre- 
exiiling,  or  predifpofing  caufe  or  occafion  of  a difeafe. 

PROCELEU.SMATICUS,  in  the  ancient  poetry, 
a foot  confi fling  of  four  fliort  fy liable*,  or  two  pyrrhy- 
chiufcs  ; as  ho*  inibuj. 

PROCELLARIA,  in  ornithology  } a genus  of 
birds,  belonging  to  the  order  of  anfcrcs.  The  beak  is 
fomewhat  compreflcd,  and  without  teeth  ; the  mandi- 
bles are  equal,  the  fuperior  one  being  crooked  at  the 
point ; the  feet  arc  palmatrd,  the  hind  claw  being  fcf- 
fiJc,  without  any  toe.  Mr  Latham  (Sec  his  Index  Qrni - 
thohycusi  p.  820.)  enumerates  24  fpecies,  which  arc 
principally  diflinguifhed  by  their  colour.  The  moll 
remarkable  are, 

I.  The  cinerca,  or  petrel.  The  fixe  of  this  bird  is 
rather  fuperior  to  that  of  the  common  gull : the  bill 
very  ftrong,  much  hooked  at  the  end,  and  of  a yellow 
colour.  The  noflrils  arc  compofed  of  two  large  tubes, 
lodged  in  one  {heath : the  head,  neck,  whole  under  fide 
of  the  body,  and  tail,  are  white  : the  back  and  coverts 
of  the  wings  afh-coloured  : the  quill-feathers  dulky  : and 
the  legs  ycllowifh.  In  lieu  of  a back  toe,  it  has  only  a 
fort  of  fpur,  or  fhirp  llraight  nail.  Thefe  birds  feed 
on  the  blubber  or  fat  of  whale*,  &c.  which  being  foos 
convertible  into  oil,  fupplics  them  conRanlly  with  means 
of  defence,  as  well  as  provifion  for  their  young,  which 
they  call  up  into  their  mouths.  They  arc  likewife 
faid  to  feed  on  forrcl,  which  they  ufc  to  qualify  the 
uncluous  diet  they  live  on.  This  fpecies  inhabits  the  ifle 
of  St  Kilda  ; makes  its  appearance  there  in  November, 
and  continues  the  whole  year,  except  September  and 
Oclobcr;  it  lays  a large,  white,  and  very  brittle  egg; 
and  the  young  are  hatched  the  middle  of  June.  No 
bird  is  of  fuch  ufc  to  the  ifianders  as  this : die  fulmar 
fupplics  them  with  oil  for  their  lamps,  down  for  their 
beds,  a delicacy  for  their  tables,  a balm  for  their  wounds, 
and  a medicine  for  dicir  diftempers.  The  fulmar  is 
alfo  a certain  prognofticator  of  the  change  of  die  wind  ; 
if  it  comes  to  land,  no  well  wind  is  expelled  for  fomc 
time  ; and  the  contrary  when  it  lcturns  and  keeps  the 
fea.  'I'hc  whole  genus  of  petrels  have  a peculiar  facul- 
ty of  fpoutirg  from  their  bills,  to  a confiderablc  diftaoce, 


a large  quantity  of  pure  oil ; which  they  do,  by  way  of  toxtlWis. 
defence,  into  the  face  of  any  one  diat  attempts  to  take  -v-' 
them:  fo  that  they  arc,  for  the  fake  of  this  panaeza, 
feized  by  furprife ; as  diis  oil  is  fubfervient  to  the  above- 
mentioned  medical  purpofes.  Martin  tells  us,  it  lias  been 
ufed  in  London  and  Edinburgh  with  fucccfs  in  rheumatic 
cafes.  Frederick  Martens,  who  had  opportunity  of 
feeing  vail  numbers  of  thefe  birds  at  Spitzbergen,  ob- 
ferves,  that  they  are  very  bold,  and  refort  after  the 
wlule-filhcrs  in  great  flocks ; and  that,  when  a whale 
is  taken,  they  will,  in  fpitc  of  all  endeavours,  light 
on  it  and  pick  out  large  lumps  of  fat,  even  when  tlie 
animal  is  alive  : That  the  whales  arc  often  difeovered  at 
fea  by  the  multitudes  of  them  flying ; and  that  when 
one  of  the  former  are  wounded,  prodigious  multitudes  % 
immediately  follow  its  bloody  track.  He  adds,  that  it 
is  a moll  gluttonous  bird,  eating  till  it  is  forced  to  dif* 
gorge  itfclf. 

2.  The  puffinus,  or  Ihear-water,  is  1 £ inches  in 
length;  the  breadth  31;  the  weight  17  ounces:  the 
bill  is  an  inch  and  three  quarters  long ; noilril  , tubular, 
but  not  very  prominent : the  head,  and  whole  upper 
fide  of  the  body,  wings,  tail,  and  thighs,  arc  of  a footy 
blackncfs;  the  under  fide  from  chin  to  tail,  and  inner  co- 
verts of  the  wings,  white : the  legs  weak,  and  compreffcd 
fide  wife  ; duiky  behind,  whitilh  before.  Thefe  birds 
are  found  in  the  Calf  of  Man ; and,  as  Mr  Ray  fuppo- 
fes,  in  the  Scilly  ifles.  They  refort  to  the  former  ia 
February;  take  alhort  pofTeffion  of  the  rabbet-burrows, 
and  then  diiappear  till  April.  They  lay  one  egg,  whke 
and  blunt  at  each  end  ; and  the  young  arc  fit  to  be  ta- 
ken the  beginning  of  Auguft  ; when  great  nximbers  arc 
killed  by  the  perfon  who  farms  the  ifle : they  are  failed 
and  barrelled;  and  when  they  are  boiled,  arc  eaten  with 
potatoes.  During  the  day  they  keep  at  fea,  fiftiing ; 
and  towards  evening  return  to  their  young;  whomthev 
feed,  by  difeharging  the  contents  of  their  (lomachs  into 
their  mouths;  which  by  that  time  is  turned  into  oil:  by 
reafon  of  the  backward  lituation  of  their  leg;*,  they  fit 
quite  erefl.  They  quit  the  ific  the  latter  end  of  Auguft, 
or  beginning  of  September;  and,  from  accounts  lately  re- 
ceived from  navigators,  we  have  reafon  to  imagine  that, 
like  the  llorni-fincli,  they  are  difperfed  over  the  whole  At- 
lantic oceari.  This  fpecies  inhabits  alfo  the  Orkney  ifles, 
where  it  makes  its  neft  in  holes  on  the  earth  near  the 
{helves  of  the  rucks  and  headlands:  it  is  called  there  the 
lyret  and  is  much  valued,  both  on  account  of  its  being  a 
food,  and  for  its  feathers.  The  inhabitants  take  and  fait 
them  in  Auguft  for  winter  provisions,  when  they  bod 
them  with  cabbage.  They  alfo  take  the  old  ones  in 
March;  but  they  arc  then  poor,  and  not  fo  well  tailed  as 
the  young:  they  appear  liril  in  thofe  iflands  in  February. 

3.  The  pelagica,  or  flormy  petrel,  is  about  the  bulk 
of  the  houfc-fwallow  : the  length  fix  inches  ; the  extent 
of  wings,  13.  The  whole  bird  is  black,  except  the 
covens  of  the  tail  and  vent-feathers,  which  arc  white : 
the  bill  is  hooked  at  the  end  : the  noflrils  tubular : the 
legs  {lender,  and  long.  It  has  the  fame  faculty  of 
fpouting  ail  from  its  bill  as  the  other  fpecies  : and  Mr 
Brunnich  tells  us,  that  the  inhabitants  of  the  Ferroe  ifles 
make  this  bird  ferve  the  purpofes  of  a candle,  by  draw- 
ing a wick  through  the  mouth  and  rump,  which  being 
lighted,  the  flame  is  fed  by  the  fat  and  oil  of  the  body. 

Except  in  breeding-time,  it  is  always  at  fea  ; and  is 
feen  all  over  the  vail  Atlantic  ocean,  at  the  great  ell 
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■wcllrli  diftance  from  land  j often  following  the  veffds  In  great 
^^'f*  flocks,  to  pick  up  any  thing  that  falls  from  on  board  : 
for  trial  fake,  chopped  llraw  has  been  flung  over,  which 
the)'  would  Aand  on  with  expanded  wings ; but  were 
never  obferved  to  fettle  on  or  fwim  in  the  water : it 
prefages  bad  weather,  and  cautions  the  fcamcn  of  the 
approach  of  a tempeft,  by  collecting  under  the  tlein  of 
the  fhips  : it  braves  the  utmoft  fury  of  the  florin,  lomc- 
times  (kimming  with  incredible  velocity  along  the  hol- 
lows of  the  waves,  fometimes  on  the  fummits  : Cluf.js 
makes  it  the  Camilla  of  the  fca. 

I ’tl  marc  per  medium  jiu3u  fufpenft  laments 

Ferret  iter , telerei  nee  linger et  a'quore  pi  ant  as . Vise. 

She  fwept  the  fcas ; and,  as  (he  fkimm’d  along, 

Her  flying  feet  unbath'd  on  billows  hung.  Drydem. 

Thefe  birds  are  the  eytftHi  of  Pliny,  which  he  places 
among  the  apodts  of  Ariftotle;  not  becaufe  they  want- 
ed feet,  but  were  or  had  bad  or  ufclcfs  ones ; 

an  attribute  he  gives  to  thefe  fpccies,  on  a fuppufition 
that  they  were  almofl  always  on  the  wing.  In  Augufl 
1772,  Mr  Pennant  found  them  on  the  rocks  called 
Aiacdomdd */  Table,  off  the  north  end  of  the  ifle  of  Skic; 
fo  conjectures  they  bleed  there.  They  lurked  under  the 
loofe  (tones,  but  betrayed  tlicmfelves  by  their  twittering 
noife. 

In  Mr  White’s  Journal  of  a Voyage  to  New  S n th 
V/det  we  have  a figure  of  the  fuliginous  petrel,  with  a 
whitifh  beak  ; which  he  takes  to  be  a variety  of  the 
Protellaria  jEquinr.3iahs  of  Linnxus.  It  is  nearly  of 
the  fize  of  a raven  ; its  colour  is  a deep  footy  brown  or 
black ifli ; on  the  chin  there  is  a fmall  patch  of  white  run- 
ning down  a little  on  each  fide  from  the  lower  mandible; 
the  beak  is  of  yelluwifli  white.  See  Plate  CCCCXVI. 
Captain  bligh,  in  his  Voyage  to  tlse  South  Seat , in  S. 
Lat.  60.  I.  and  W.  Long.  71. 45.  faw  both  petrels  and 
pintadas  ; fome  of  which  he  took  with  baited  hooks. 

PROCESS,  in  law,  denotes  the  proceedings  in  any 
caufe,  real  or  pcrfonal,  civil  or  criminal,  from  the  original 
writ  to  the  end  thereof. 

In  a more  limited  fenfe,  procefs  denotes  that  by 
which  a man  is  called  fir  ft  into  any  temporal  court. 

It  is  the  nest  ftep  for  canying  on  the  fuit,  after  fuing 
out  the  original  writ.  See  Suit  and  Writ. 

It  is  the  method  taken  by  the  law'  to  compel  a com- 
pliance with  the  original  writ,  of  which  the  primary 
ftep  is  by  giving  the  party  notice  to  obey  it.  This  no- 
tice is  given  upon  all  real  prtcipes  ; and  alfo  upon  all 
pcrfonal  writs  for  injuries  not  againll  the  peace,  by 
jummont  ; which  is  a w arning  to  appear  in  court  at  the 
r nf_(  return  of  the  original  writ,  given  to  the  defendant  by 
two  of  the  (hciiff’s  meffengers  called  fuse, matters,  either 
in  perfon,  or  left  at  his  houfc  or  land:  in  like  manner  as 
in  the  civil  law  the  firft  procefs  is  by  perfonal  citation, 
in  jus  r*ocando.  This  warning  on  the  land  is  given,  in 
real  actions,  by  ere&ing  a white  (lick  or  wand  on  the 
defendant’s  grounds  (which  flick  or  wand  among  the 
northern  nations  is  called  the  baculut  runeiatonus ),  and 
by  flatute  31  Eli/,  c.  3.  the  notice  muft  alfo  be  pro- 
claimed on  fume  Sunday  before  the  door  of  tire  parifti- 
church. 

If  the  defendant  difobeys  this  verbal  monition,  the 
next  procefs  is  by  writ  of  attachment , or  pent  ,•  fo  called 
from  the  words  of  the  writ,  font  fer  vadum  et  fd-.os 
flight,  “ put  by  gage  and  fafe  pic  -ges  A.  B.  the  de- 


fendant,” &e.  This  is  a writ  not  iffuing  out  of  chan-  Proeeft. 
eery,  but  out  of  the  court  of  common -pleas,  being  w ""Y"—" 
grounded  on  the  non-appearance  of  the  defendant  at 
the  return  of  the  original  writ ; and  thereby  the  fheriff 
is  commanded  to  attach  him,  by  taking  gage,  that  is, 
certain  of  his  goods,  which  he  (hall  forfeit  if  he  doth 
not  appear  ; or  by  making  him  find  fafe  pledges  or  fore- 
tics,  which  (hall  be  amerced  in  calc  of  his  non-appear- 
ance. This  is  alfo  the  firll  and  immediate  procefs, 
without  any  previous  fummons*  upon  actions  of  trefpafs 
vr  '/  armit , or  for  other  injuries,  which,  though  not  for- 
cible, arc  yet  trefpaffes  againll  the  peace,  as  deceit  and 
confpiraty ; where  the  violence  of  the  wrong  requires  a 
more  fpeedy  remedy,  and  therefore  the  original  writ 
commands  the  defendant  to  be  at  once  attached,  with- 
out any  precedent  warning. 

If,  after  attachment,  the  defendant  negle&s  lo  appear, 
he  not  only  forfeits  this  fecurity,  but  is  moreover  to  be 
farther  compelled  by  writ  of  diftringas,  or  diftrefs  infi- 
nite : which  is  a fubfequent  procefs  iffuing  from  the 
court  of  common-pleas,  commanding  the  Iheriff  to  di- 
ll rain  the  defendant  from  time  to  time,  and  continually 
afterwards,  by  taking  his  goods  and  the  profits  of  his 
lands  which  arc  called  ijfaes,  and  which  he  forfeits  to 
the  king  if  he  doth  not  appear.  But  the  iflucs  may  be 
fold,  if  the  court  lhall  fo  direct,  in  order  to  defray  the 
rcafwnable  cods  of  the  plaintiff.  In  like  manner,  by  the 
civil  law,  if  the  defendant  abfeonds,  fo  that  tire  citation 
is  of  no  effect,  mittitur  adxerfariut  in  pqjfcjfonem  lone-rum 
ejus. 

And  here,  by  the  common  as  well  as  the  civil  law, 
the  procefs  ended  in  cafe  of  injuries  without  force : the 
defendant  if  he  had  any  fubftance,  being  gradually  drip- 
ped of  it  all  by  repeated  diftreffes,  till  Tic  rendered  obe- 
dience to  the  king’s  writ ; and,  if  he  had  no  fubftance, 
the  law  held  him  incapable  of  making  fatisfatliou,  and 
therefore  looked  upon  all  farther  procefs  as  nugatory*. 

And  befidcs,  upon  feudal  principles,  the  perfon  of  a 
feudatory  was  not  liable  to  be  attached  for  injuries- 
merely  civil,  left  thereby  his  lord  fttould  be  deprived  of 
his  perfonal  fcrviccs.  Ilut,  in  cafes  of  injury  accompa-- 
nied  with  force,  the  law,  to  puiiilh  the  breach  of  the 
peace  and  prevent  its  difturbancc  for  the  future,  provided 
alfo  a procefs  againll  the  defendant’s  perfon,  in  cafe  lie 
negle&ed  to  appear  upon  the  former  procefs  of  attach- 
ment, or  had  no  fubllance  whereby  to  be  attached;  fub- 
jecting  his  body  to  imprifonment  by  the  w'rit  of  capias 
ad  rrjfondendun  But  .this  immunity  of  the  defendant’s 
perfon,  in  cafe  of  peaceable  though  fraudulent  injuries,, 
producing  great  contempt  of  the  law  in  indigent  wrong- 
doers, a capiat  was  alfo  allowed,  to  arrelt  the  perfon  in 
actions  of  account,  though  no  breach  of  the  peace  be 
fyggcftcd,  by  the  ftatutes  of  Marlbridgc,  52  Hen.  111. 
c.  23.  and  Weftm.  2.  13  Edw.  I.  c.  11.  in  action*  of 
debt  and  detinue,  by  ftatute  25  Edw.  III.  c.  17.  ami 
in  all  actions  on  the  cafe,  by  ftatute  19  Hen.  VII  c.  9. 

Before  which  laft  ftatute  a practice  had  been  introduced 
of  commencing  the  fuit  by  bringing  an  original  writ  of 
trefpafs  quart  tlaufum  jregit,  by  breaking  the  plaintiff’s 
ckife,  vi  et  armit  ; w hich  by  the  old  common  law  fob- 
jedted  the  defendant’s  perfon  to  be  arrefted  by  writ  of 
capiat:  and  then  afterwards,  by  connivance  of  tire  court, 
the  plaintiff  might  proceed  to  profecutc  for  any  other 
ltfs  forcible  injury.  This  practice  (through  cuftom  ra- 
ther than  necdlity,  and  for  faving  form:  trouble  and  ex- 
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pwffi  in  fuing  out  a fpccial  original  adapted  to  the  par- 
ticular injury)  ftill  continues  in  almoft  all  cafes,  except 
in  actions  of  debt ; though  now,  by  virtue  of  the  fta- 
tutes  above  cited  and  others,  a capias  might  be  had  upon 
almoft  every  fpecics  of  complaint. 

If  therefore  the  defendant,  being  fummoned  or  at- 
tached, makes  default,  and  neglefts  to  appear ; or  if 
the  fhcriff  returns  a nihil,  or  that  the  defendant  hath 
nothing  whereby  lie  may  be  fummoned,  attached,  or 
dhlraincd,  the  capias  now  ufually  i flues : being  a writ 
commanding  the  fheriff  to  take  the  body  of  the  defen- 
dant, if  he  may  be  found  in  his  bailiwick  or  county’,  and 
him  fafclv  to  keep,  fo  that  he  may  have  him  in  court 
on  the  day  of  the  return,  to  anfwer  to  the  plaintiff  of 
a pica  of  debt,  or  trefpafs,  &c.  as  the  calc  may  be. 
'Jins  writ,  and  all  others  fubfequent  to  the  original 
writ,  not  iffuing  out  of  chancery,  but  from  the  court 
into  which  the  original  was  returnable,  and  being  ground- 
ed on  what  has  pafTcd  in  that  court  in  confcqucncc  of 
tire  fhcriflP’s  return,  are  called  judicial,  not  original,  writs; 
they  iffuc  under  the  private  fcal  of  that  court,  and  not 
under  the  great  Aral  of  England  ; and  arc  tefled,  not  in 
the  king’s  name,  but  in  that  of  the  chief  jufticc  only. 
And  thefe  fcveral  writs  being  grounded  on  the  fherifFs 
return,  mnll  refpeftively  bear  date  the  fame  day  on 
which  the  writ  immediately  preceding  was  returnable. 

Tlii#  is  the  regular  and  orderly  method  of  procefs. 
Hut  it  is  now  ufual  in  practice  to  fuc  out  the  cap's  ss  in 
the  (irfl  inllancc,  upon  a fuppofed  return  of  the  fheriff ; 
rfpcciallv  if  it  be  fufpccled  that  the  defendant,  upon 
notice  of  the  ail  ion,  will  abfeond  ; and  afterwards  a fic- 
titious original  is  drawn  up,  with  a proper  return  there- 
upon, in  order  to  give  the  proceedings  a colour  of  re- 
gularity. When  this  capiat  is  delivered  to  the  fhcriff, 
he  by  his  undcr-fhcriff  grants  a warrant  to  his  inferior 
officers  or  bailiffs  to  execute  it  on  the  defendant.  And, 
if  the  fhcriff  of  Oxfordfhirc  (in  which  county  the  injury 
is  fuppofed  to  be  committed  and  the  aftion  is  laid)  can- 
not find  the  defendant  in  his  juiifdiction,  he  returns 
that  he  is  not  found,  non  ej i inventus,  in  his  bailiwick  : 
whereupon  another  writ  iffucs,  called  a iejlatum  capias , 
diredca  to  the  fhcriff  of  the  county  where  the  defendant 
is  fuppofed  to  refide,  as  of  Berk  (hire',  reciting  the  form- 
er writ,  and  that  it  is  tciltficd,  teftatum  jl , that  the  de- 
fendant lurks  or  wanders  in  his  bailiwick,  where  he  is 
commanded  to  take  him,  as  in  the  former  capiat.  But 
here  alfo,  when  the  a&ion  is  brought  in  one  county 
and  the  defendant  lives  in  another,  it  is  ufual,  for  faxing 
trouble,  time,  and  expence,  to  make  out  a t. /latum  ca- 
piat at  the  fir  ft ; fuppofing  not  only  an  original,  but  alfo 
a former  capias , to  have  been  granted ; which  in  faft 
never  was.  And  this  fiction,  being;-  beneficial  to  alt 
patties,  is  readily  acquiclced  in,  and  is  now  become  the 
fettled  practice  ; being  one  among  many  inftaners  to  il- 
luftratc  that  maxim  of  law’,  that  in  f clime  juris  confjht 
aquitas. 

But  where  a defendant  ahfcondu,  and  the  plaintiff 
would  proceed  to  an  outlawry  arainft  him,  an  original 
writ  mull  then  be  fued  out  regularly,  and  after  that  a 
capias.  And  if  the  fhcriff  cannot  find  the  defendant 
upon  the  filft  writ  of  capias , and  returns  a non  eft  inventus, 
there  iffues  out  an  alias  writ,  and  after  that  a plurics,  to 
the  fame  cffc&  an  the  former:  only  after  thefe  words 
“ we  command  you,”  this  claufe  is  inferted,  **  as  we  have 
formerly,” or,  u as  we  have  often  commanded  you;”— 
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"Jtcvt  alias,”  or,  u Jscnt  p\or\c*, prrcejnmuu''  And  if  a PrwA 
non  eft  inventus  is  returned  upon  ail  of  them,  then  a writ  -~y— 
of  exigent  or  exigi  facias  may  be  fued  out,  which  require* 
the  fhcriff  to  caufe  the  defendant  to  be  proclaimed,  re- 
quired, or  exacted,  in  five  county-courts  fueerflavely,  to 
render  himfclf ; and  if  he  does,  then  to  take  him,  as  in 
a capiat : but  if  he  docs  not  appear,  and  is  returned 
qutnto  exaHus,  he  fhall  then  be  outlawed  by  the  coro- 
ners of  the  county.  Alfo  by  ftatute  6 Hen.  VIII.  c.  4. 
and  3 1 Eli*,  c.  3.  whether  the  defendant  dwells  within 
the  lame  or  another  county  than  that  wherein  the  exigent 
is  fued  out,  a writ  of  f roc  lam  at  ion  (hall  Lffue  out  at  the 
fame  time  with  the  exigent,  commanding  the  fhcriff  of 
the  county,  wherein  the  defendant  dwells,  to  make  three 
proclamations  theicof  in  places  the  moft  notorious  and 
moft  likely  to  come  to  his  knowledge,  a month  be- 
(ore  the  outlawry  lhall  take  place.  Such  outlawry  is 
putting  a man  out  of  the  ptotc&ion  of  the  law,  fo 
that  he  is  incapable  to  bring  an  action  for  redrtf*  of  in- 
juries ; and  it  is  alfo  attended  with  a forfeiture  of  aQ 
one’s  goods  and  chattels  to  the  king.  And  therefore, 
till  fume  time  after  the  conqueft,  no  man  could  be  out- 
lawed but  for  felony  : but  in  Bra&on’s  time,  and  losnc- 
what  earlier,  procefs  of  outlawry  was  ordained  to  lie  in 
all  actions  for  trcfpaffcs  vi  et  amis.  And  finer,  by  a 
variety' of  ftatutcc  (the  fame  which  allow  the  writ  of 
c p st  before- mentioned)  procefs  of  outlawry  doth  lie  fo 
divers  actions  that  arc  merely  civil  ; providing  they  be 
commenced  by  originrJ  and  not  by  bill.  If  after  out- 
lawry the  defendant  appears  publicly,  lie  may  be  arrett- 
ed by  a writ  of  capiat  utlagatum,  and  committed  till  the 
outlawry  be  reverted.  Which  revcrfal  may  be  had  by 
the  defendant’s  appearing  pcrfonally  in  court  (and  ia 
the  king’s  bench  without  any  perfonal  appearance,  fo 
that  he  appears  by  attorney,  according  to  ftatute  4 k J 
W.  5c  M.  c.  18.)  and  any  plauftblc  caufc,  however 
flight,  will  in  general  be  futiicicnt  to  reverfe  it,  it  being 
confidered  only  as  a procefs  to  compel  an  appearance. 

But  then  the  defendant  mull  pay  full  coft-S  and  put  the 
plaintiff  in  the  fame  condition  as  if  he  hud  appeared  be- 
fore tlie  writ  of  exigi  facias  was  awarded. 

Such  is  the  firil  procefs  in  the  court  of  common  pka*. 

In  the  king’s  bench  they  may  alfo  (amV  frequently  do) 
proceed  in  certain  caufes,  particularly  in  actions  of  eject- 
ment  and  trrfpafs,  by  original  writ,  with  a:tt*ci>ncnt  and 
capias  thereon ; returnable,  not  at  Wcftmtnller,  where 
the  common  pleas  arc  now  fixed  in  confcqucnce  of  mag- 
na  charta , but  ubicunque  fvcrimttt  m Anglia,  whensoever 
the  king  fhall  then  be  in  England  ; the  king’s  bench 
being  removeabk  into  any  part  of  England  at  the  plea* 
fure  and  diferetion  of  the  crown.  But  the  more  ufual 
method  of  proceeding  therein  is  without  any  original, 
but  by  a peculiar  fpecics  of  procefs  intitlcd  a UB 
MtdeUefex  t and  therefore  fo  iutilkd,  becaufe  the  court 
now  fits  in  that  county  ; for  if  it  fat  in  Kent,  it  would 
then  be  a bill  of  Kent.  For  though,  as  the  juftices  of 
this  court  have,  by  its  fundamental  constitution,  power 
to  determine  all  offences  and  trcfpaffcs,  by  the  common 
law  and  cuitom  of  the  realm,  it  needed  no  origin*! 
writ  from  the  crown  to  give  it  cognizance  of  any  mif- 
demefnor  in  the  county  wherein  it  refides;  yet  as  by 
th:$  court’s  coming  into  any  county,  it  immediately  fo- 
perfeded  the  ordinary'  adminiftmtion  of  juflice  by  the 
general  commiffioiib  of  eyre  and  of  oy.r  and  terminer,  2 
procefs  of  its  own  became  neccfiary,  within  the  county 
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"r.-afc.  it  fat,  to  bring  in  fuch  perfons  as  were  accufcd  of  com. 
-v— » miuing  any  forcible  injury.  The  bill  of  Middlefex 
(which  was  formerly  always  founded  on  a plaint  of 
trefpafs  tfuarg  tlaufun  frefir,  enter  el  on  the  records  of 
the  court)  it  a kind  of  tafias,  directed  to  the  fhcriff  of 
tliat  county,  and  commanding  Kim  to  take  the  defendant, 
and  have  him  before  our  lord  the  king  at  Wcftniir.fter  on 
a day  prefixed,  to  anfwer  to  the  plaintiff  of  a pita  of 
trefpafs.  I'or  this  accufarion  of  tnffpafs  it  is  that  give* 
the  court  of  king’*  bench  jurifdiAion  in  other  civil  caufcs, 
fiacc,  when  once  the  defendant  is  taken  into  cuftody  of 
the  marshal,  or  prifon-keeper  of  this  court,  for  the  fuppo- 
fed  trefpafs,  lie,  being  then  a prifouer  of  this  court,  may 
hire  be  profecuted  for  any  otlier  fpecics  of  injury.  Yet, 
in  order  to  found  thisjurifdiclion,  it  is  not  ncctfiary  that 
the  defendant  be  aduaUy  the  narfbai’s  prifoncr ; for, 
bs  focn  as  he  appears,  or  puts  in  bail,  to  the  proccfs, 
he  i>  deemed  by  fo  doing  to  be  in  fuch  cullody  of  the 
marihal  as  will  give  the  court  a jurifdi&ion  to  proceed. 
And,  upon  tlurfe  accounts,  in  the  bill  or  proccfs,  a 
complaint  of  trefpafs  is  always  fugged cd,  whatever  clfe 
may  be  the  leal  caufe  of  ad  ion.  This  bill  of  Middlc- 
fex  mull  he  ferved  on  the  defendant  by  the  fhcriff,  if 
he  finds  him  in  that  county  : but  if  lie  returns,  non  tjl 
WSV'T/W/,  then  there  iffucs  out  a writ  of  iuilat,  to  the 
Dieriff  of  another  county,  as  Berks ; which  is  fimilar 
to  the  itflolum  caput  in  the  common  pleas,  and  recites 
the  bill  of  Middlt  Tex  and  the  proceedings  thereon,  and 
that  it  is  teffifiwd  that  the  defendant  leUtat  gt  dfeurrit, 
lurks  and  wanders  rbout  in  Berks  ; and  therefore  com- 
mauds  the  fhcriff  to  take  him,  and  have  his  body  in 
court  on  the  day  of  tlic  return.  But  as  in  the  common 
plea,  the  tcjhtuin  capiat  may  be  fued  out  upon  only  a 
Uippoftd,  and  not  an  adual  preceding,  capias  ; fo  in 
the  king’s  bench  a latitat  is  ufually  fued  ont  upon 
only  a fupjyofcd,  and  not  an  adual,  bill  of  Middlesex. 
So  that,  in  fad,  a latitat  may  be  called  the  firft  proccfs 
in  the  court  of  king’s  bench,  as  the  trjlatum  caput  is  in 
the  common  pleas.  Yet,  as  in  the  common  pleas,  if  the 
defendant  lives  in  the  county  wherein  the  action  is  laid, 
a common  capiat  fufficcs ; fo  in  the  king’s  bench  like- 
wife,  if  lie  lives  in  Middlefex,  the  proccfs  mult  Hill  be 
by  bill  of  Middlefex  only. 

In  the  exchequer  the  firft  proccfs  is  by  writ  of  quo 
in  order  to  give  the  court  a jurifdidiou  over 
pleat  between  party  and  party.  In  which  writ  the 
plaintiff  is  alleged  to  be  the  king’s  farmer  or  debtor, 
ar.d  that  the  defendant  hath  done  him  the  injury  com- 
plained of,  quo  minus  fujfficitnt  txtjlu,  by  which  he  is  the 
lefs  able  to  pay  the  king  his  rent  or  debt.  And  upon 
this  the  defendant  may  be  arrefted  as  upon  a capiat  from 
the  common  pleas. 

Thus  differently  do  the  three  courts  fet  out  at  firft, 
in  the  commencement  of  a fuit,  in  order  to  intitle  the 
two  courts  of  king’*  bench  and  exchequer  to  hold  plea 
in  fubjctls  caufcs,  which  by  the  original  conlliiution  of 
Wcftminftcr-hall  they  were  not  empowered  to  do.  Af- 
terwards, when  the  caufe  is  once  drawn  into  the  respec- 
tive courts,  the  method  of  purfuing  it  is  pretty  much 
the  fame  in  all  of  them. 

If  the  Ihcriff  had  found  the  defendant  upon  any  of 
the  former  writs,  the  capiat  latitat , flee,  he  was  an- 
ciently obliged  to  take  him  into  cuftody,  in  order  to 
produce  him  in  court  upon  the  return,  however  fmall 
4od  minute  the  caufe  of  action  might  be.  For,  not 


having  oVyed  the  original  fummons,  he  had  fhown  a frrrtcrft. 
contempt  of  the  couit,  and  was  no  longer  to  be  trufted ' 
at  large.  But  when  the  fummons  fell  into  difufc,  and' 
the  capiat  became  in  fad  the  firft  prucefs,  it  was 
thought  hard  to  imprifon  a man  for  a contempt  which 
was  only  fuppofed  : and  therefore,  in  common  cafes,  by 
the  gradual  indulgence  of  the  courts  (at  length  aut ho* 
riled  by  ftatute  1 2 Geo.  I.  c.  29.  winch  was  amended 
by  ftatute  5 Geo.  II.  c.  27.  and  made  pirpetualby  As- 
tute 21  Geo.  II.  c.  3.)  the  fhcriff  or  his  officer  can 
now  only  pcrfonally  ferve  the  defendant  with  the  cony 
of  the  writ  or  proccfs,  and  with  notice  in  writing  to 
appear  by  his  attorney  in  court  to  defend  this  action  ; 
which  in  effect  reduces  it  to  a mere  fummons.  And 
if  the  defendant  thinks  proper  to  appear  upon  this  no- 
tice, }iis  appearance  is  recorded,  and  he  puts  in  furc- 
tiesfor  his  future  attendance  and  obedience;  which  fure- 
tics  are  called  common  lad,  being  the  fame  two  imagi- 
nary perfons  that  were  pledges  for  the  plaintiff's  pro- 
fecution,  John  Doe  and  Richard  Roc.  Or,  if  the  de- 
fendant docs  nut  appear  upon  the  return  of  the  writ,, 
or  within  four  (or  in  feme  cafes  eight)  days  after,  the 
plaintiff  may  enter  an  appearance  for  him,  as  if  he  had 
really  appeared  ; and  may  file  common  bail  in  the  de- 
fendant'* name,  and  proceed  thereupon  as  if  the  defen- 
dant had  done  it  himfelf. 

But  if  the  plaintiff  will  make  affidavit,  or  affert  up- 
on oath,  that  the  caufe  of  action  amount*  to  ten  pounds 
or  upwards,  then  ia  order  to  arrelt  the  defendant,  and 
make  him  put  in  fuhftantial  furctics  for  his  appearance, 
called  fputal  bail,  it  it  required  by  ftatute  1 3 Car.  II. 
flat.  2.  c.  2.  that  the  true  caufe  of  adton  ihould  be  cx- 
preffed  in  the  body  of  the  writ  or  proccfs  : clfc  no  fe- 
curity  can  be  taken  in  a greater  fum  than  L.  40.  This 
ftatute  (without  any  fuch  iutention  in  the  makers)  had 
bke  to  have  oufted  the  king’s  bench  of  all  its  jurifdic- 
tion  over  civil  injuries  without  force  : for,  as  the  bill 
of  Middlefex  was  framed  only  for  a&ions  of  trefpafs, 
a defendant  could  not  be  arrefted  and  held  to  bail  there- 
upon for  breaches  of  civil  oontra&s.  But  to  remedy 
this  inconvenience,  the  officers  of  the  king’s  bench  dc- 
vifed  a method  of  adding  what  i*  called  a chufe  of  ac 
etiam  to  the  ufual  complaint  of  trefpafs ; the  bill  of 
Middlefex  commanding  the  defendant  to  be  brought 
in  to  anfwer  the  plaintiff  of  a plea  of  trefpafs,  and  alfo 
to  a bill  of  debt  : tire  complaint  of  trefpafs  giving  cog- 
nizance to  the  court,  arvd  that  of  debt  author iling  the 
arreft.  In  imitation  of  which,  lord  chief  juftice  North, 
a few  years  afterwards,  in  order  to  fave  the  furtors  of 
his  court  the  trouble  and  expence  of  fuing  out  fpecial 
originals,  directed,  that  in  the  common  pleas,  bcfidcs 
the  ufual  complaint  of  breaking  the  plaintiff’s  dofc,  a 
claufe  of  ac  etiam  might  be  alfo  added  to  the  writ  of 
capiat,  containing  the  true  caufe  of  a&ion  ; as,  “ that 
the  faid  Charles  the  defendant  may  anfwer  to  the  plain- 
tiff of  a plea  of  trefpafs  in  breaking  his  dofc:  and  alfo, 
ac  etiam  may  anfwer  him,  according  to.  the  cuftom  of 
the  court,  in  a certain  plea  of  trefpafs  upon  the  cafe, 
upon  promifes,  to  the  value  of  L.  20,  flee.”  The 
fuin  fworn  to  by  the  plaintiff  is  marked  upon  the  back 
of  the  writ ; and  the  fhcriff,  or  his  officer  the  bailiff, 
is  then  obliged  aduaily  to  arreft  or  take  into  cuftody 
the  body  of  the  defendant,  and,  having  fo  done,  to  return 
the  writ  with  a <epi  corput  indorfed  thereon.  See  Arrest. 

When  the  defendant  ia  regularly  arrefted,  he  muff 

either 
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either  go  to  prifon,  for  fafe  cnftody  ; or  put  in  fpecial 
’ bait  to  the  fheriff.  For,  the  intent  of  the  arreft  being 
only  to  compel  an  appearance  t:i  court  at  the  return  of 
the  writ,  that  purpofc  is  equally  anfwered,  whether  the 
fheriff  detains  his  perfon,  or  takes  fufficient  fecurity  for 
his  appearance,  called  hail  (from  the  French  word  baib 
hr , 44  to  deliver),”  bccaufe  the  defendant  is  bailed,  or 
delivered,  to  his  fit  retie*,  upon  their  giving  fecurity 
for  his  appearance  : and  is  fuppofed  to  continue  in 
their  friendly  cuftody  inftcad  of  going  to  gaol.  See 
Fail.  The  method  of  putting  in  hail  to  the  fhcrifF 
is  by  entering  into  a bond  or  obligation,  with  one  or 
more  furcties,  (not  fictitious  perfons,  as  in  the  former 
cafe  of  cotnjnon  bail,  but  real,  fubftantial,  rtfponfible 
bondfmen  to  infure  the  defendant’s  appearance  at  the 
return  of  the  writ ; which  obligation  is  called  the  hath 
h*H  The  {her iff,  if  he  |dcafc«,  may  let  the  defendant 

go  without  any  fu retie*  ; but  that  is  at  his  own  peril : 
for,  after  once  taking  him,  the  fheriff  is  bound  to  keep 
him  fafelr,  fo  as  to  be  forthcoming  in  court ; other- 
wife  an  action  lie*  againft  him  for  an  cfcape.  But,  on 
the  other  hand,  he  is  obliged,  by  flatutc  23  Hen.  VI. 
c.  to.  to  take  (if  it  be  tendered)  a fufficient  bail-bond  ; 
and,  by  flatutr  1 2 Geo.  I.  c.  Kj.  the  fheriff  (hall  take 
bail  for  no  other  fum  than  fuch  ns  is  fwom  to  by  the 
plaintiff,  and  indorfed  on  the  back  of  the  writ. 

Upon  the  return  of  the  writ,  or  within  four  days  af- 
ter, the  defendant  muft  appear  according  to  the  exi- 
gency of  the  writ-  This  appearance  is  effected  by  put- 
ting in  and  juftifying  bail  (0  the  all'tfjn  ; which  is  com- 
monly called  putting  in  bait  above.  If  this  be  not  done, 
and  the  hail  that  were  taken  by  the  fheriff  below  arc 
rcfponfiblr  perfons,  the  plaintiff  may  take  an  aflignment 
from  the  fheriff  of  the  bail-bond  (under  the  ftatute 
4 flt  5 Ann.  c.  16.)  and  bring  aft  action  thereupon 
Ugainft  the  IherifTs  bail.  But  if  the  bail  fo  accepted 
by  the  fheriff  be  infolvent  perfons,  the  plaintiff  may 
proceed  again  ft  the  fheriff  himfelf,  by  calling  upon 
him,  firll  to  return  the  writ  (if  not  already  done), 
and  afterwards  to  bring  in  the  body  of  the  defendant. 
And  if  the  ihcriff  doe*  not  then  caufe  fufficient  bail 
to  Ire  put  in  above,  he  will  himfelf  be  rcfponfible  to  the 
plaintiff. 

The  bail  above,  or  bail  to  the  adion , mull  be  put  in 
either  in  open  court,  or  before  one  of  the  judges  there- 
of ; or  clfc,  in  the  country,  before  a commiffioner  ap- 
pointed for  that  purpofe  by  virtue  of  the  flatutc  4 W. 
& M.  c.  4 which  rnufl  be  tranfmitted  to  the  court. 
Thefe  bail,  who  mull  at  leafl  be  two  in  number,  mull 
enter  into  a rccognitance  in  court,  or  before  the  judge 
or  commiffioner,  whereby  they  do  jointly  and  fevcrally 
undertake,  that  if  the  defendant  be  condemned  in  the 
action,  lie  fhali  pay  the  colls  and  condemnation,  or  ren- 
der himfelf  a prifoncr,  or  that  they  will  pay  it  for 
him : which  recogni/.ance  is  tranfir.itted  to  the  court 
in  a flip  of  parchment,  intitled  a bail-piece.  And,  if 
required,  the  bail  muft  jyftffy  themfclvcs  in  court,  or 
before  the  commiffioner  in  the  country,  by  fwearing 
themfclvcs  houftkeepers,  and  each  of  them  to  be  worth 
double  the  bun  for  which  they  are  bail,  after  payment 
of  all  their  debts.  This  anfwcrs  in  fomc  meafure  to  the 
Jiipuiatio  or  fatifJatio  of  the  Roman  laws,  which  is  mu- 
tually given  by  each  litigant  party  to  the  other : by  the 
plaintiff  that  he  will  profcciltc  his  fuit,  and  pay  the 
cuds  if  he  lufes  hi*  caufe ; in  like  manner  as  our  law 


Hill  require*  nominal  pledges  of  profecution  From  tire 
plaintiff : by  the  defendant,  that  he  fhatl  continue  in 
court,  and  abide  the  fcritence  of  the  judge,  much  like 
our  fpccial  bail ; but  with  this  difference,  that  the  fide- 
jujfortt  were  there  abfolutcly  bound  judicatum  foivert,  to 
fee  the  cofts  and  condemnation  paid  at  all  events  r 
whereas  our  fpccial  hail  may  be  difeharged,  by  fum  n- 
dering  the  defendant  into  cuflody  within  the  time  al- 
lowed by  law  ; for  which  purpole  they  arc  at  all  time* 
intitled  to  a warrant  to  apprehend  him. 

Special  bail  is  required  (as  of  courier)  only  upon  ac- 
tions of  debt,  or  actions  on  the  cafe  in  trover,  or  for 
money  due,  where  the  plaintiff  can  fwear  that  the 
caufe  of  action  amounts  to  ten  pounds  : but  in  actions 
where  the  damages  are  precarious,  being  to  be  aflefled 
atl  libitum  by  a jury,  as  in  actions  for  words,  eject- 
ment, or  trcfpafs,  it  is  very  fcldom  poffihle  for  a plain- 
tiff to  fwear  to  the  amount  of  his  caufe  of  adion  ; and 
therefore  no  fpecial  bail  is  taken  thereon,  unlefs  by  a 
judge's  order,  or  the  particular  directions  of  the  court, 
in  lome  peculiar  fpecics  of  injuries,  as  in  cafes  of  may- 
hem or  atrocious  battery  ; or  upon  fuch  fpecial  circum- 
flanccs  as  make  it  abfolutcly  ncccffary  that  the  defen- 
dant (hould  he  kept  within  the  reach  of  juftice.  Alfo 
in  aelions  ngainrt  heirs,  executors,  and  adminiftrators, 
for  debts  of  the  dcccafcd,  fpecial  bail  is  not  dcmandable; 
for  the  adion  is  not  fo  properly  againfl  them  in  |>crfnn, 
as  againfl  the  effects  of  the  dcccafcd  in  their  poffcflion. 
But  fpecial  bail  is  required  even  of  them,  in  actions  for 
a deva/tavti,  or  wafting  the  goods  of  the  dcccafcd  ; that 
wrong  being  of  their  own  committing. 

Thus  much  for  prtxtft  i which  is  only  meant  to 
bring  the  defendant  into  court,  In  order  to  contell  the 
fuit,  and  abide  the  determination  of  the  law.  When 
he  appears  either  in  perfon  as  a pnfoner,  or  out  upon 
bail,  then  follow  the  ple.uitngt  between  the  parties.  See 
Pleadings. 

Pnocfst  upon  an  fncfdmenl.  Sec  Prosecution. 
The  proper  procefs  on  an  indi&mcnt  for  any  petty 
mifdemdnor,  or  on  a penal  ftatute,  is  a writ  of  venire 
faciat . which  is  in  the  nature  of  a fummona  to  caufe 
the  party  to  appear.  And  if  by  the  return  to  fuch 
venire  it  appear*  that  the  party  hath  lands  in  the  coun- 
ty whereby  he  may  be  diftrained,  then  a dtjlrefs  infinite 
fhali  be  iffued  from  time  to  time  till  he  appears.  But 
if  the  fheriff  returns,  that  he  hath  no  lands  in  hi*  baili- 
wick, then  (upon  hi*  non-appearance)  a writ  of  capiae 
fhali  ifftlc,  which  commands  the  fheriff  to  take  h’-s  body, 
and  have  him  at  the  next  alfifcs ; and  if  he  cannot  be 
taken  upon  the  firil  tapiat »•  a fccortd  and  a third  fhali 
iffue,  called  an  aliat,  ami  a pluriej  capiat.  But,  on  in- 
dictments for  trenfon  or  felony,  a capias  is  the  firll  pro- 
cefs : and,  for  treafon  or  homicide,  only  one  fhali  be  al- 
lowed to  iffue,  or  t wo  in  the  cafe  of  other  felonies,  by 
ftatute  25  Edw.  III.  c.  14.  though  the  ufage  is  to  iffue 
only  one  in  any  felony ; the  provifions  of  this  ftatute 
being  in  moll  cafes  found  impracticable.  And  fo,  in 
the  cafe  of  mifdemcfnors,  it  is  now  the  ufual  practice 
fur  any  judge  of  the  court  iff  king's  bench,  upon  certi- 
ficate of  an  indictment  found,  to  award  a writ  of  capiat 
immediately,  in  order  to  bring  in  the  defendant.  But 
if  he  abfeondi,  and  it  is  thought  profrer  to  purfuc  him 
to  an  outlawry,  then  a greater  exaCt nefs  is  neceffary. 
For,  in  fuch  cafe,  after  the  feveral  writs  have  iffued  in 
a regular  number,  according  to  tire  nature  of  the  re- 
7 fpettive 
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Proof*.  fpeiiirt  crimes,  without  any  cffcA,  the  offender  (hall  be 
’ put  in  the  exigent  in  older  to  hit  outlawry  : that  is,  he 
fh-all  be  exa&cd,  proclaimed,  or  required,  to  furrender,  at 
five  county -courts  ; and  if  he  be  returned  7 uinto  exafftu, 
and  docs  not  appear  at  the  fifth  exadion  or  requifition, 
then  he  i9  adjudged  to  be  ou/AmW,  or  put  out  of  the 
protedion  of  the  law* ; fo  that  he  is  incapable  of  taking; 
the  benefit  of  it  in  any  refped,  either  by  bringing  ac- 
tions or  otherwife. 

The  pnniffimcnt.  for  outlawries  upon  indi&menti 
for  mifdemefnors,  is  the  fame  as  for  outlawries  upon 
civil  actions ; vix.  forfeiture  of  goods  and  chattels. 
But  an  outlawry  in  treafon  or  felony  amounts  to  a 
conviction  and  attainder  of  the  offence  charged  in  the 
indictment,  as  much  as  if  the  offender  had  been  found 
guilty  by  his  country.  His  life  is*  however,  it  ill  un- 
der the  protection  of  the  law,  as  hath  clfewhcrc  been 
obferved  ; (fee  Homicide)  : that  though  anciently  an 
outlawed  felon  was  faid  to  have  caput  lupinum , and 
might  be  knocked  on  the  head  like  a wolf,  by  any  one 
that  (hould  meet  him  ; becaufe,  having  renounced  all 
law,  he  was  to  be  dealt  with  as  in  a ffate  of  nature, 
when  every  one  that  (hould  find  him  might  fl  ay  him  : 
yet  now,  to  avoid  fuch  inhumanity,  it  is  Holden  that 
no  man  is  intitlcd  to  kill  him  wantonly  or  wilfully ; 
hut  in  fo  doing  is  guilty  of  murder,  unlcfs  it  happens 
in  the  endeavour  to  apprehend  him.  For  any  perfon 
may  aired  an  outlaw  on  a criminal  profccution,  either 
of  his  own  head,  or  by  wilt  or  warrant  of  capiat  ut~ 
/agatut a,  in  order  to  bring  him  to  execution.  But 
fuch  outlawry  may  be  frequently  reverfed  by  writ  of 
error,  the  proceedings  therein  being  (as  it  is  fit  they 
(hould  be)  exceedingly  nice  and  circumftantial ; and  if 
any  tingle  minute  point  be  omitted  or  mifcondu&ed, 
the  whole  outlawry  is  illegal,  and  may  be  reverfed  : 
upon  which  reverfal  the  party  accufed  is  admitted  to 
plead  to,  and  defend  himfelf  againff,  the  indictment. 

Thus  much  for  proccfs  to  bring  in  the  offender  af- 
ter indictment  found  ; during  which  ftage  of  the  pro- 
fecution  it  is  that  writs  of  certmrm*  i fanat  are  ufually 
had,  though  they  may  be  had  at  any  time  before  trial, 
to  certify  and  remove  the  indidmrnt,  with  all  the  pro- 
ceedings thereon,  from  any  inferior  court  of  criminal 
jurifdidion  into  the  court  of  king’s  bench  ; which  is 
the  fovereign  ordinary  court  of  juffice  in  caufrs  crimi- 
nal. And  this  is  frequently  done  for  one  of  thefe  four 
pttrpofes ; either,  1.  To  confidcr  and  determine  the 
validity  of  appeals  or  indictments  and  the  proceedings 
thereon  j and  to  quafh  or  confirm  them  as  there  is 
caufe ; or,  2.  Where  it  is  furmifed  that  a partial  or 
infufficient  trial  will  probably  be  had  in  the  court  be- 
low, the  indictment  is  removed,  in  order  to  have  the 
ri loner  or  defendant  tried  at  the  bar  of  the  court  of 
ing’s  bench,  or  before  the  jufticcs  of  »'/?  priut  : or, 
3.  It  is  fo  removed,  in  order  to  plead  the  king’s  pardon 
there  : or,  4.  To  iffue  procefs  of  outlawry  againit  the 
offender,  in  thofe  counties  or  places  where  the  prooeis 


certiorari  may  be  granted  at  the  inftance  of  either 
the  profecutor  or  the  defendant  : the  former  as  a mat- 
ter  of  right,  the  latter  as  a matter  of  diferetion  ; and  ti  n. 
therefore  it  is  feldom  granted  to  remove  indictments  y— — ' 

from  thcjufticcs  of  gaol -delivery,  or  after  iffue  .joined, 
or  eonfeflion  of  the  fail  in  any  of  the  courts  below. 

At  this  ftage  of  profecution  alfo  it  is,  that  indict- 
ments found  by  the  grand  jury  againff  a peer,  muff,  in 
confcqucnce  of  a writ  of  certiorari , be  certified  and 
tranfmitted  into  the  court  of  parliament,  or  into  that 
of  the  lord  high  fteward  of  Great  Britain ; and  that, 
in  places  of  exclufivc  jurifdiclion,  as  the  two  universi- 
ties, indictments  muff  be  delivered  (upon  chaUciv.U'  and 
claim  of  cognisance)  to  the  courts  therein  eflabliihed 
by  charter,  and  confirmed  by  ait  of  parliament,  to  be 
there  rcfpeCtivcly  tried  and  determined.  See  Plea. 

Process,  in  chcmiftry,  the  wliolc  courfc  of  an  ex- 
periment or  fcrics  of  operations,  tending  to  produce 
foinc  thing  new. 

Process,  in  anatomy,  denotes  any  protuberance  or 
eminence  in  a bone. 

PROCESSION,  a ceremony  in  the  Romiffi  church, 
confiding  of  a formal  march  of  the  clergy  and  people, 
putting  up  prayers,  &c.  and  in  this  manner  vifiting 
fome  church,  See.  They  have  alfo  proctffions  of  the 
huff  or  facrament,  See.  See  Host. 

PROCHEIN  amy,  in  law,  the  perfon  next  akin 
to  a child  in  non-age,  and  who,  in  that  refpeit,  is  al- 
lowed to  ait  for  him,  and  be  his  guardian,  See.  if  he 
hold  land  in  foccagc. 

To  fue,  an  infant  is  not  allowed  to  make  an  attor- 
ney ; but  the  court  will  admit  his  next  friend  as  plain- 
tiff, or  his  guardian  as  defendant 

PROCKIA,  in  botany:  A genus  of  themonogynia 
order,  belonging  to  the  polyaudria  clafs  of  plants;  and  in 
the  natural  method  ranking  with  thofe  of  which  the 
order  is  doubtful.  The  calyx  is  triphyllous,  befidcs 
two  lcafcts  at  the  bafe.  There  is  no  corolla;  the  berry 
is  quinqueangular,  and  polyfpermoas. 

PROCLAMATION,  a public  notice  given  of  any 
thing  of  which  the  king  thinks  proper  to  advert ife  his 
fubjeds. 

Proclamations  are  a branch  of  the  king's  preroga- 
tive * ; and  have  then  a binding  force,  when  (as  Sir  0 <’,e  ft,“ 
Edward  Coke  obferves)  they  arc  grounded  upon  and  ***”"*' 
enforce  the  laws  of  the  realm.  For,  though  the  ma- 
king of  laws  is  entirely  the  work  of  a diffincl  part,  the 
legifiative  branch  of  the  fovereign  power,  yet  the  man- 
ner, time,  and  circumilances  of  putting  thofe  laws  in 
execution,  muff  frequently  be  left  to  the  diferetion  of 
the  executive  magittrate.  And  therefore  his  conffitu- 
tions  or  edids,  concerning  thofe  points  which  we  call 
proclamations , are  binding  upon  the  fubjed,  where  they 
do  not  either  contradict  the  old  laws,  or  tend  to  efta- 
bliftt  new  ones  *,  but  only  cuforce  the  execution  of  fuch 
laws  as  are  already  in  being,  in  fuch  manner  as  the 
king  (hall  judge  nccuflary.  Thus  the  c&tblifhed  law 


of  the  inferior  judges  will  not  reach  him.  Such  writ  is,  that  the  king  may  prohibit  any  of  his  fubjed  1 from 
of  eertioron  when  iffued  and  delivered  to  the  inferior  leaving  the  realm : a proclamation  therefore  forbidding 
court  for  removing  any  record  or  other  proceeding,  as  this  in  general  for  three  weeks,  by  Lying  an  embargo 
well  up<  n indiclmcnt  as  otherwife,  fuperfedes  the  jurif-  upon  all  (hipping  in  time  of  war,  will  he  equally  bind- 
didion  of  fuch  inferior  court,  and  make#  all  fubfequent  ingas  an  sd  of  parliame  nt,  becaufe  founded  upon  a prior 
proceedings  therein  entirely  erroneous  and  illegal ; un-  law.  But  a proclamation  to  lay  an  embargo  in  time 
lef#  the  court  of  king’s  bench  remands  the  record  to  of  peace  upen  all  vcflcls  laden  with  wheat,  (though  in 
-the  court  below,  to  be  there  tried  and  determined:  A the  time  of  .1  public  fcarcity),  being  contrary*  to  Jaw, 
Vol.  XV.  Part  IL  3Y  and 
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Prechis  and  particularly  to  fbitirte  a a Car.  II.  c.  If.  the  ad-  trvme  to  the  vice  of  parftmony.  By  the  Roman  law,  Pm<!*A 

11  vikia  of  fuch  a proclamation,  and  all  perfons  afting  if  a man  by  notorious  prodigality  wa*  in  danger  of  8. 

under  it,  found  it  ncceffary  to  be  indemnified  by  a fpe-  waiting  hi*  eftate,  he  was  looked  upon  as  non  compos.  !'l 

T cial  ad  of  parliament,  7 Geo.  III.  c.  7.  A proclarna-  and  committed  to  the  care  of  curators,  or  tutors,  by 
tioo  for  difanr.ing  Papilla  » alfo  binding,  being  only  the  pnrtor.  And  by  the  laws  of  Solon,  fuch  pro- 
in  execution  of  what  the  legiflaturc  has  hrft  ordained:  digafs  were  branded  with  perpetual  infamy, 

but  a ptoclamatiou  for  allowing  arms  to  Pap  ills,  or  for  PRODUCT,  in  arithmetic  and  geometry,  the  fec- 
difarm'ng  any  PrutriUnt  fubjefts,  will  not  bind  ; be-  turn  of  two  or  more  numbers,  or  tines,  Ac.  into  one 

caufc  the  firit  would  be  to  alTiirr.e  a difpenfmg  power,  another  : thus  5X4  = 20  the  product  required, 

the  Litter  a legislative  one  ; to  the  veiling  of  cither  of  PROEDRl,  among*  the  Athenians,  were  magiflrates, 

which  in  any  fiugle  perfon  the  laws  of  England  are  ab-  who  had  the  firft  feats  at  the  public  aflemblie*,  and 
folutdy  ftrang<  rs.  Indeed,  by  the  llatute  31  lien.  VIII.  whole  office  it  was  to  propofc  at  each  affembly  the 
c.  8.  it  wan  enadted,  that  the  king's  proclamations  things  to  be  deliberated  upon  and  determined.  Their 
Should  have  the  force  of  ads  of  parliament : a tlatute,  office  always  ended  with  the  meeting.  Their  number 
which  was  calculated  to  introduce  the  mod  dcfpotic  ty-  was  nine,  fo  long  as  the  tribes  were  ten  in  number. 


rar.ny  ; and  whtch  mull  hare  proved  fatal  to  the  bber* 
lies  of  this  kingdom,  had  it  not  been  luckily  repeal- 
ed in  the  minority  of  hi*  luccdTor,  about  fire  years 
attcr.  By  a late  ad  of  parliament  the  king  is  rmpow- 
ered  to  raife  regiment*  of  Roman  Catholics,  to  ferve  in 
the  prefent  war. 

PROCLUS,  furnamed  DiAnoctrs,  a Greek  phiio- 
fcipher  ami  mathematician,  was  U rn  in  Lycia,  and  lived 
about  the  year  500.  He  was  the  d.fciplc  of  Syrianu*, 
and  had  a great  fhare  in  the  fricndlhip  of  the  emperor 
Anallafius.  It  is  faid,  that  when  Vitalian  laid  liege 
to  Conflantinoplc,  Proclus  burnt  his  (hips  with  large 
brazen  fpeculum*.  This  philofoplier  was  a Pagan,  and 
wrote  againfl  the  Chritlian  religion.  There  are  Hill  ex- 
tant his  Commentaries  on  fume  of  Plato’s  books,  and 
other  of  his  works  written  iu  Greek. 

PROCONSUL,  a Roman  magiilrate,  feat  to  go- 
vern a province  with  confular  authority. 

The  p roomfuls  were  appointed  out  of  the  body  of 
the  fenute  ; and  ufually  as  the  year  of  any  one’s  confu- 
late  expired,  he  was  fent  proeoniul  into  fonie  province. 

The  proconfuls  dec  it  let!  cafes  of  equity  ami  juilicc. 


PROFANATION,  the  ading  difrefpedfully  to  ia- 
crcd  things. 

PROFANE,  a term  ufed  in  oppofitlon  to  holy;  and 
in  general  is  applied  to  all  perfon*  who  have  not- the 
facred  charadrr,  and  to  things  which  do  not  belong  to 
the  fenricc  of  religion. 

PROFESSION  means  a calling,  vocation,  or  known 
employment.  In  Knox's  Ejfajt,  vol.  ill,  page  234, 
we  find  an  excellent  paper  on  the  choice  of  a profeflion, 
which  that  elegant  writer  concludes  thust  **  All  the 
occupations  of  life  (fays  he)  are  found  to  have  their  ad- 
vantages and  di  fad  vantages  admirably  adapted  to  p refine 
the  jutl  equilibrium  of  happinefs.  This  we  may  confi- 
dently aflert,  that,  whatever  are  the  inconveniences  of 
any  of  them,  they  arc  all  preferable  to  a life  of  ina&ion; 
to  that  wretched  liUlcffncfs,  which  is  con  drained  to  pur- 
fue  pleafure  as  a bufinefs,  and  by  rendering  it  the  objcA 
of  fivere  and  unvaried  attention, ddtroys  its  very  effence." 

Among  the  Romanitls  profeflion  denotes  the  entering 
into  a religious  order,  whereby  a perfon  offers  hirnfilf 
to  God  by  a vow  of  inviolably  obferving  obedience, 
chartity,  ami  poverty. 


either  privately  in  their  pretonum  or  palace,  where  they 
received  petitions,  heard  complaints,  granted  writs  un- 
der therr  fcal,  and  the  like;  or  elfe  publicly,  in  the  com- 
mon hall,  with  the  ufual  formalities  obfervrd  in  the 
couit  of  judicature  at.  Rome.  They  liad  befides,  by 
virtue  of  their  edicls,  the  power  of  ordering  all  things 
relating  to  the  tribunes,  taxes,  contributions,  and  pro- 
visions of,  corn  and  money',  Ac.  Their  office  lafted 
only  a year.  Sec  Consul. 

PROCOPIUS,  a famous  Greek  hiflorian,  bom  in 
Cxfaria,  acquired  great  icputation  by  his  works  in  the 


PROFESSOR,  in  the  umverfitie*,  a perfon  who- 
teaches  or  rcaJr,  public  Ic&urcs  in  fomc  art  or  fcience 
from  a chair  for  the  purpofe. 

PROFILE,  in  architecture,  the  draught  of  a budd- 
ing, fortification,  Ac.  wherein  are  expreffvd  the  fever ai 
heights,  widths,  and  ihicknrffcs,  fuch  as  they  would  ap- 
pear were  the  building  cut  down  perpendicularly  from 
the  roof  to  the  foundation.  Whence  the  profile  is  alfo 
called  the  fell  ton.  fomet  imes  orthographical  ft  3km,  and  by 
Viti  uviu*  alfo  fetagraphf. 

Profile,  in  this  frofc,  amounts  to  the  fame  with  eitv&- 


rcign  of  Juilinian,  and  was  Cecrctary  to  Bclifarius  du- 
ring all  the  war*  earned  on  by  that  general  iu  Pertla, 
Africa,  and  Italy.  He  at  length  became  fenator,  ob- 
tained the  title  of  i/lifirioiu,  and  wa*  made  pretor  of 
Conflantinoplc. 

PROCREATION,  the  begetting  and  bringing 
forth  young.  Sec  Generation  and  Semen. 

PROCTOR,  a perfou  commiflkmcd  to  managa  an- 
other pcrfoti’b  caufe  in  any  court  of  the  civil  or  cccle- 
fijilical  law. 

Proctor,  in  the  Engliftt  univerfiae*.  See  Uniter- 


tion  ; and  Hands  oppofed  to  a plan  or  ifbnogmp^y. 

Profile  is  alfo  ufed  for  the  contour  or  oat-line  of  a 
figure,  building,  member  of  archite&urc,  or  the  like  z 
as  a bafe,  a cornice,  Ac.  Hence  profiling  is  fomet  imrs 
ufed  for  defigning,  or  describing  the  member  with  rule,, 
compaf*,  Ac. 

Profile,  in  (culpture  and  painting. — A head,  a 
portrait,  Ac.  arc  faid  to  be  in  profile,  when  they  are  re- 
presented lidewife,  or  in  a fide-view ; as,  when  in  a por- 
trait there  is  but  one  fide  of  tlic  face,  one  eye.  one 
cheek,  Ac.  (fa own,  and  nothing  of  the  other. — On  ah 


*»ty.  moll  all  medals,  the  faces  are  reprefentod  in  profile . 

PROCURATION,  an  a&  or  inftrument  by  which  PROFLUV1UM,  in  medicine,  denote*  a flux,  or 
a perfon  is  empowered  to  treat,  tnuifaA,  receive,  Ac.  liquid  evacuation  of  any  thing.  , 

in  another  perfon'*  name.  PROGNOSTIC,  among  phyficians,ftgnifies  ajudge- 

PROCURATOR.  Sec  Proctor.  ment  concerning  the  event  of  a difeafe,  as  whether  it 

PRODIGALITY,  means  extravagance,  profufion,  fhall  end  in  life  or  death,  be  (hort  or  long,  mild  or  mx- 
w^uK';  ot  cxccflivc  liberality,  and  is  the  oppolite  ex-  lignant,  Ac. 

gROCRAMMA,. 


PRO 


Vtapfin*  PROGRAMMA,  anciently  flgnified  a letter  fcated 

ai>  , with  the  king’*  fad. 

^ T Program  m a i«  alfo  an  uuiverfity  term  for  a billet  or 

adrertifement,  ported  up  or  given  into  the  hand,  by  way 
of  invitation  to  an  oration,  See.  containing  the  argu- 
ment, or  fo  much  aa  it  neccflary  for  underftanding  thereof* 
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PROGRESSION,  in  general,  denote*  a Tegular  ad-  P*'*Tprt» 
?ancing,or  going  forward,  in  the  fame  courfc  and  manner.  ^oa*  M 

Progression,  in  mathematics,  is  either  arithmetical  ^ * 

or  geometrical.  Continued  arithmetic  proportion  ia, 
where  the  terms  do  incrcafe  and  decreafe  by  equal  dif* 
ferenecs,  and  it  called  arithmetic  progreffton  t 


Thin 


Cd,  a+d,  a See.  increafing 

[a.  ® 


, a — d,  a—iJ , a — $d,  dtc.  decreafing 


In  numbers 


I *' 

l io. 


4,  6,  8,  10,  See.  increafing 
8,  6,  4,  2,  See.  decreafing 


^ [ by  the  difference  d, 

S’ 

> by  the  difference  2. 


Geometric  ProgrrjJiont  or  Continued  Geometric  Proportion , it  when  the  terms  do  incrcafe  or  decreafe  by  equal 
ratios : thus, 

, or,  orrt  arm.  Sec.  increafing^ 

■ from  a continual  * 


rrr 

2,  4,  8,  i6,  32 
64,  32,  16,  8,  4, 

See  the  articles  Fluxions,  Geometry,  and  Series. 
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a , Si c.  decreafing  C * 
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PROJECTILES. 


CVitd  of  T"*  ^ ^ **  ^ name  ^or  *l»at  part  of  mechanical  plii- 
u«  fcjer.cr  -*•  lofopliy  which  treat*  of  the  motion  of  bodies  any 
how  projcXed  from  the  furface  of  this  earth,  and  influ- 
* cnced  by  the  aXiun  of  terreftrial  gravity, 
tfffd  of  It  demonftrated  in  the  phyfical  part  of  aftronomy 
that  a body  fo  projeXed  muft  deferibe  a conic  feXion, 
having  the  centre  of  the  earth  in  one  focus;  and  that  it 
will  deferibe  round  that  focus  areas  proportional  to  the 
time*.  And  it  follows  from  the  principles  of  that  fcicnce, 
that  if  the  velocity  of  projection  exceeds  36700  feet  in 
a feennd,  the  body  (if  not  refilled  by  the  air)  would  de- 
feribe a hyperbola  ; if  it  be  juft  36700,  it  would  de- 
feribe a parabola ; and  if  it  be  Ids  than  this,  it  would 
deferibe  an  ellipfis.  If  projeXed  direXly  upwards,  in 
the  firft  cafe,  it  would  never  return,  but  proceed  for 
ever;  its  velocity  continually  diminilhiqg,  but  never 
becoming  Ids  than  an  affignablc  portion  of  tlie  exccfs 
of  the  initial  velocity  above  36700  feet  in  a fccond  ; in 
the  fecond  cafe,  it  would  never  return,  its  velocity  would 
dimiaifh  without  end,  but  never  be  extinguifhed.  In 
the  third  cafe,  it  would  proceed  till  its  velocity  was  re- 
duced to  an  aifignablc  portion  of  the  difference  between 
36700  and  its  initial  velocity ; and  would  then  return, 
regaining  its  velocity  by  the  fame  degrees,  and  in  the 
fame  places,  as  it  loft  it.  Thefe  are  neccffary  confe- 
rences of  a gravity  directed  to  the  centre  of  the  earth, 
and  inverfely  proportional  to  the  fquarc  of  the  diltancc. 
But  in  the  greateft  projections  that  we  are  able  to 
make,  the  gravitations  arc  fo  nearly  equal,  and  in  direc- 
lions  fb  nearly  parallel,  that  it  would  he  ridiculous  af- 
fixation 10  pay  any  regard  to  the  deviations  from  equa- 
lity and  paraftclifm.  A bullet  riling  a mile  above  the 
furface  of  the  earth  lofes  only  ttV't  of  its  weight,  and  a 
horizontal  range  of  4 mile*  makes  only  4 of  deviation 
from  parallel!  fm. 

I^et  u*  therefore  aflume  gravitation  as  equal  and  pa- 
rallel. The  errors  arifing  from  this  affomption  are 
quite  infetifiblc  in  all  the  ufes  which  can  he  made  of 
this  theory. 

'Hie  theory  itfelf  will  ever  be  regarded  with  fome 
veneration  and  affcXion  by  the  learned.  It  was  tlie 
firft  fruits  of  mathematical  philofophy.  Galileo  was 
the  firft  who  applied  mathematical  knowledge  to  the 


motions  of  free  bodies,  and  this  wm  the  fubjeX  on 
which  he  cxercifed  his  fine  genius.  3 

Gravity  muft  be  confidcred  by  us  as  a conftant  or  Conftant  c* 
uniform  accelerating  or  retarding  force,  according  as  it un  iforna™ 
produces  the  defeent,  or  retards  the  afeent,  of  a body. 

A conftant  or  invariable  accelerating  force  is  one  which 
produces  an  uniform  acceleration ; that  is,  which  ia 
equal  times  produces  equal  increments  of  velocity,  and 
therefore  produces  increments  of  velocity  proportional 
to  the  times  in  which  they  arc  produced.  Forces  are 
of  thcmfelvca  imperceptible,  and  arc  feen  only  in  their 
effcXs ; and  they  have  no  incafure  but  the  effeX,  or 
what  mea/in-et  the  effeX ; and  every  thing  which  we 
can  difeover  with  regard  to  thofe  meafures,  we  muft  af- 
firm with  regard  to  the  things  of  which  we  aflume  than 
as  the  meafure*.  Therefore,  4 

Ilie  motion  of  a falling  body,  or  of  a body  projeX-  Cbnf 
ed  direXly  downwards,  is  uniformly  accelerated  ; and  tV*  Lt‘*4 
that  of  a body  projcXed  direXly  upwards  is  uniformly 
retarded  : that  is,  the  acquired  velocities  arc  as  the 
times  in  which  they  are  acquired  by  falling,  and  the  ex- 
tinguifhed velocities  arc  as  the  times  in  which  they  arc 
extinguifhed.  3 

Cor.  1.  If  bodies  fimply  fill,  not  being  projcXed 
downwards  by  any  external  force,  the  times  of  the  falls  ^ *W° 
arc  proportional  to  the  final  velocities ; and  the  times 
of  afeents,  which  terminate  by  the  aXion  of  gravity 
alone,  are  proportional  to  the  initial  velocities* 

2.  The  fpaccs  deferibed  by  a heavy  body  falling  from 
reft  arc  as  the  fquare*  of  the  acquired  velocities ; and 
the  differences  of  thefe  fpace*  arc  as  the  differences  of 
the  fquares  of  the  acquired  velocities;  and,  on  the 
other  land,  the  heights  to  which  bodies  projcXed  up- 
wards will  rife,  before  their  motions  be  extinguifhed, 
arc  as  the  fquares  of  the  initial  velocities. 

3.  The  fpaces  deferibed  by  falling  bodies  are  propor- 
tional to  the  fquares  of  the  times  from  the  beginning 
of  the  fall ; and  the  fpace.  deferibed  by  bodies  projcXed 
direXly  upwards  arc  as  the  fquares  01  the  times  of  the 
•(cents. 

4.  The  fpace  dcfeiibcd  by  a body  falling  from  reft 
is  one  half  of  the  fpace  which  the  body  would  have  uni- 
formly deferibed  in  tbc  fame  time,  with  the  velocity  ac- 
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quire  d by  the  fall. — And  the  height  to  which  a body 
will  rife,  in  oppofition  to  the  action  of  gravity,  it  one 
half  of  the  fpace  which  it  would  uniformly  deferibe  in 
the  fame  time  with  the  initial  velocity. 

In  like  manner  the  difference  of  the  fpacc*  which  a 
filling  or  rifmg  body  deferibes  in  any  equal  fucccUive 
parts  of  its  tali  or  rife,  is  one  half  of  the  fpacc  which  it 
would  uniformly  deferibe  in  the  fame  time  with  the  dif- 
ference of  the  initial  and  final  velocities. 

This  proportion  will  be  more  conveniently  expreffed 
for  our  purpofe  thus  : 

A body  moving  uniformly  during  the  time  of  any 
fall  with  the  velocity  acquired  thereby,  will  in  that  time 
deferibe  a fpacc  double  cf  that  fall ; and  a body  pro- 
jected dircttly  upwards  will  rife  to  a height  which  is 
one  half  of  the  fpace  which  it  would,  uniformly  continu- 
ed, deferibe  in  the  time  of  itsateent  with  the  initial  velo- 
city of  projection. 

Thefe  theorems  have  been  already  demonftrntcd  in  a 
popular  way,  in  the  article  Mac  man  res,  fed.  vi.$  14,  J 5, 
16,  See.  and  in  Gunnery.  But  we  would  recommend 
to  our  reudens  the  39th  prop,  of  the  full  book  of  New- 
ton’s PrUtripiity  as  giving  the  molt  general  invdligation 
of  this  fubjed  ; equally  eafy  wijh  thefe  more  loole  me- 
thods of  demon llration,  and  infinitely  fuperior  to  them, 
by  being  equally  applicable  to  every  variation  of  the 
accelerating  force.  See  an  excellent  application  of  this 
proportion  by  Mr  Robins,  tor  defining  the  motion  of  a 
ball  difchavgtd  from  a cannon,  in  the  article  Gunn  ery, 
ii»  15.  See  another  in  Optics,  n»  127.  for  defining  the 
4 motion  of  light  in  refradion,  &.c. 

The  force  5.  It  is  a matter  of  obfervatiou  and  experience,  that 
«f  jrfsyny  a heavy  body  falls  16  feet  and  an  inch  Euglilh  meafure 
bo/ks*  * *n  a fccont*  » an^  therefore  acquires  the  velocity 

be  after*  °f  3*  feet  2 inches  per  fecund.  This  cannot  Ik  afeer- 
•Uiaed.  tained  diredly,  with  the  prccilion  that  is  neceffary.  A 
fecund  is  too  finall  a portion  of  time  to  be  exactly  mca- 
furvd  and  compared  with  the  fpacc  dcfciibed  ; hut  it 
it  done  with  the  greateft  accuracy  by  comparing  the 
motion  of  a falling  body  with  that  of  a pendulum.  The 
time  of  a vibration  is  to  the  time  of  falling  through 
half  the  length  of  the  pendulum,  as  the  circumference 
of  a circle  it  to  its  diameter.  The  length  of  a pendu- 
lum can  be  afeertained  with  great  prccilion  ; and  it  can 
be  lengthened  or  fhortened  till  it  makes  juft  86,400  vi- 
brations in  a day : and  this  is  the  way  in  which  the 
{pace  fallen  through  in  a fccond  has  been  accurately  al- 
certained. 

As  all  other  forces  are  afeertained  by  the  accelera- 
tions which  they  produce,  they  arc  conveniently  mcafu- 
red  by  comparing  their  accelerations  with  the  accelera- 
tion of  gravity.  This  therefore  has  been  affumed  by 
all  the  later  and  heft,  writers  on  mechanical  phitofophy, 
as  the  unit  by  which  every  other  foice  is  mcofured.  It 
gives  us  a perfectly  ditliuct  notion  of  the  force  which 
retains  the  moon  in  its  oibit,  when  we  fay  it  is  the 
3600th  part  of  the  weight  of  the  moon  at  the  furface 
of  the  earth.  We  mean  by  this,  that  if  a bullet  were 
here  weighed  by  a fpring  ftccl-yard,  and  pulled  it  out 
to  the  mark  3600 ; if  it  were  then  taken  to  the  di- 
ilauce  of  the  moon,  it  would  pull  it  out  only  to  the 
mark  1.  And  we  make  this  affertion  on  the  authority 
of  our  having  obferved  that  a body  at  the  diltance  of  the 
moon  falls  from  that  dillance  part  of  16  feet  in  a 
flcocd.  We  do  not,  therefore,  compare  the f tree**  which 
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are  imperceptible  things  j we  compare  the  acceleration* 
which  are  their  indications,  effects,  and  metfures. 

This  has  made  philofophers  fo  anxious  to  determine  pw, 
with  prccifton  the  fall  of  heavy  bodies,  iu  order  tp  havcof  detei. 
an  cxatl  value  of  the  accelerating  power  of  teireltrialminit!  «*« 
gravity.  Now  we  tmift  here  obferve,  that  this  meafure 
may  be  taken  in  two  ways:  we  may  take  the  fpace** 
through  which  the  heavy  body  falls  in  a fccond  ; or  we 
may  take  the  velocity  which  it  acquires  in  confequence 
of  gravity  having  acted  on  it  during  a fccond.  The 
laft  is  the  proper  meafure ; for  the  fall  is  the  immediate 
clFcCl  on  the  body.  The  action  of  gravity  has  changed 
the  Hate  of  the  body — in  what  way  i by  giving  it  a de- 
termination to  motion  dowuward;  this  both  points  out 
the  kind  and  the  degree  or  intenfity  of  the  force  of 
gravity.  The  lpacc  described  in  a fccond  by  falling, 
is  not  an  invariable  meafure ; for,  in  the  fuccefiive  fc- 
conds,  the  body  falls  through  16,  48,  80,  112,  See. 
feet,  but  the  changes  of  the  bodies  (late  in  each  fccond 
is  the  fame.  At  the  beginning  it  had  no  determination 
to  move  with  any  appreciable  velocity;  at  the  end  of 
the  firft  fccond  it  had  a determination  by  which  it 
would  have  gone  on  for  ever  (had  no  fubfequent  force 
acted  on  it)  at  the  rate  of  32  feet  per  fccond.  At  the 
end  of  the  fccond  fccond,  it  had  a determination  by 
which  it  would  have  moved  for  ever,  at  the  rate  of  64 
feet  per  fccond.  At  the  end  of  the  third  fccond,  it 
had  a determination  by  which  it  would  have  moved 
for  ever,  at  the  rate  of  96  feet  per  fccond,  &c.  Sc c. 

The  difference  of  thefe  determinations  is  a determination 
to  the  rate  of  32  feet  per  fccond.  This  is  therefore 
coallant,  and  the  indication  and  proper  meafure  of  the 
conflant  or  invariable  force  of  gravity.  The  fpace  fal- 
len through  in  the  firll  fccond  is  of  ufe  only  as  it  is 
one  half  of  the  meafure  of  this  determination  ; and  as 
halves  have  the  proportion  of  their  wholes,  different  ac. 
eel  crating  forces  may  be  fafely  affirmed  to  be  in  the  pro- 
portion of  the  fpaces  through  which  they  uniformly  im- 
pel bodies  in  the  fame  time.  But  we  Ihould  always  re-  . * . 
collect,  that  this  is  but  one  half  of  the  true  meafure 
the  accelerating  force.  Mathematicians  of  the  firll  rank,icu,  , on 
have  committed  great  mi  (lakes  by  not  attending  to  this;thi»iufcj:<U 
and  it  is  neceffary  to  notice  it  juft  now,  becaufe  cafes  will 
occur  in  the  profccution  of  this  fubjeCl,  where  we  (hail  be 
very  apt  to  confound  our  rcafonings  by  a coufulioti  in  the 
ule  ot  thofc  meafures.  Thofe  mathematicians  who  air 
accuftomcd  to  the  geometrical  confideration  of  curviline- 
al  motions,  arc  generally  difpofed  to  take  the  afiual  cie- 
Jletiion  from  the  tangent  as  the  meafure  of  the  deflecting 
force;  while  thofe  who  treat  the  fame  Cubic dt  algebraical- 
ly, by  the  afliftancc  of  fluxions,  take  the  change  of  vr/o«t/jr, 
which  is  mcofured  by  twice  the  deflection.  The  reafon 
is  this : when  a body  .pafles  through  the  point  B of  a 
curve  ABC,  fig.  1.  if  the  deflecting  force  were  to  ceafe 
at  that  inltant,  the  body  would  deferibe  the  tangent  <tcwrt,‘ 
BD  in  the  fame  time  in  which  it  ddcribes  the  arch 
BC  of  the  curve,  and  DC  is  the  deflection,  and  is 
therefore  taken  for  the  meafure  of  the  deflecting  force. 

Bnt  the  algcbraift  is  accuilomcd  to  confidcr  tlie  curve 
by  means  of  an  equation  between  the  abfdfise  H 0, 

H bt  Hr,  and  their  rcfpcClivc  ordinates  A .1,  B6,.Cr  j 
and  he  meafures  the  deflections  by  the  changes  made  on 
the  increments  of  the  ordinates.  Thus  the  increment  of 
the  ordinate  Aa,  while  the  body  ddcribes  the  arch  AB 
of  the  curve,  is  BG.  If  the  deflecting  force  were  to 
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wife  when  the  body  i»  «t  B,  the  next  increment  would 
have  been  equal  to  DO,  that  iit  !t  would  have  been  EP  j 
but,  in  confluence  of  the  dcflc&ion,  it  ia  only  C F : there- 
fore he  taken  EC  for  the  meafure  of  the  deflection,  and  of 
the  deflecting  force.  Now  EC  ia  ultimately  twice  DC  ; 
and  thus  the  meafure  of  the  algebraiit  ( derived  folely 
from  the  nature  of  the  differential  method,  and  without 
any  regard  to  physical  con  fide  rations)  happens  to  coin- 
cide with  the  true  phyflcal  meafure.  1’hcrc  is  therefore 
, ^o  ir  great  danger  of  mixing  thefe  meafurca.  Of  this  we  can- 
lj  >!  Ucl>  not  8,ve  a morc  remarkable  inilancc  than  Leibnitz’*  at- 
*ju.  tempt  to  demonftrate  the  elliptical  motion  of  the  planets 
in  the  Leipfic  Acts,  1689.  He  firff  conlidcrs  the  fub- 
jeCt  mechanically,  and  takes  the  delicti  ion  or  DC  lor 
the  meafure  of  the  deflecting  force.  He  then  intro- 
duces hi*  differential  calculus,  where  he  takts  the  dif- 
ference of  the  increments  for  the  meafure ; and  thus 
brings  himfclf  into  a confufion,  which  luckily  compcn- 
(ates  for  the  falfc  rcafoning  in  the  preceding  part  of 
his  paper,  and  gives  his  rcfult  the  appearance  of  a 
demon  It  rat  ion  of  Newton’s  great  difeovery,  while,  in 
fad,  it  in  a confufed  jumble  of  aflumptions,  fdf-con- 
tndi&ory,  and  inconfiilcnt  with  the  very  laws  of  me- 
chanics which  are  ufed  by  him  in  the  inveitigation. 
Seventeen  years  after  this,  in  1706,  having  been  cri- 
ticifcd  for  his  bad  reafoning,  or  rather  accufcd  of  an 
envious  and  unfuccefsfid  attempt  to  appropriate  New- 
ton’s inventions  to  himfclf,  he  gives  a correction  of  his 
paralogifm,  which  he  calls  a correction  of  language. 
But  he  either  had  not  obferved  where  the  paralogifm 
lay,  or  would  not  let  himfelf  down  by  acknowledging 
a miftakc  in  what  he  wilhed  the  world  to  think  his  own 
calculus  (fluxions)  ; he  applied  the  correction  where  no 
fault  had  been  committed,  for  he  had  meafured  both 
the  centrifugal  force  and  the  folicitation  of  gravity  in  the 
fame  way,  but  had  applied  the  fluxionary  exprefiion  to 
the  latl  and  not  to  the  firlt,  and,  by  fo  doing,  he  com- 
pletely destroyed  all  coincidence  between  his  rcfult  and 
the  planetary  motions.  Wc  mention  this  inflance,  not 
only  as  a caution  to  our  mathematical  readers,  but  all'o 
as  a very  curious  literary  anecdote.  This  diflcrtation  of 
Leibnitz  is  one  of  the  mod  obfeure  of  his  obfeure  writ- 
ings, but  deferves  the  attention  of  an  intelligent  and 
curious  reader,  and  cannot  fail  of  nuking  an  indelible 
impreflion  on  his  mind,  with  relation  to  the  modefty, 
candour,  and  probity  of  the  author.  It  is  preceded 
by  a diflcrtation  on  the  fubjeet  which  wc  arc  now 
entering  upon,  the  motion  of  projctliles  in  a refilling 
medium.  Newton’s  Principta  had  been  publifhed  a few 
years  before,  and  had  been  reviewed,  in  a manner  (hame- 
fully  flight,  in  the  Leiplic  Adts.  Both  tlicfe  fubjetks 
make  the  capital  articles  of  that  immuttal  work.  Mr 
Leibnitz  publifhed  thefe  differtations,  without  (fays  he) 
having  feen  Newton’s  book,  in  ordcr  to  Ihow  the  world 
that  he  had,  fome  years  before,  difeovered  the  fame 
theorems.  Mr  Nicholas  Fatio  carried  a copy  of  the 
Prmtipia  from  the  author  to  Hanover  in  1686,  where 
he  expc&cd  to  find  Mr  Leibnitz  ; he  was  then  abfent, 
but  Fatio  faw  him  often  before  bis  return  to  France  in 
1687,  and  daes  not  fay  that  the  book  was  not  given  him. 
Read  along  with  thefe  diflcrtation*  Dr  Kcfll’a  letter  to 
John  Bernoulli  and  others,  publifhed  in  the  journal  Lite- 
raire  dr  la  Hay  re  1714,  and  to  John  Bernoulli  in  1 7 • 9. 

Newton  ha*  been  accufcd  of  a fimilar  ova  fight  by 
John  Bernoulli,  (who  indeed  calls  it  a millakc  in  prin- 


ciple) in  his  Propofition  X.  Book  1.  on  the  very  fub»  *0 
jecl  we  are  now  confidcrtng.  But  Dr  Keill  hu  fhown  ,c* 

it  to  be  only  an  overfight,  in  drawing  the  tangent  onGn^,rm,£ 
the  wrong  fide  of  the  ordinate.  For  in  this  very  pro-:a\<  j,y  J. 
pofition  Newton  exhibits,  in  the  itricldl  ami  molt  beau-  Ucr..oulii, 
tiful  manner,  the  difference  between  the  geometrical 
and  algebraical  manner  of  conlidcring  the  fubjcdl ; a.vd 
CXprcuJy  warns  the  reader,  tliat  hit  algebraical  fymbol 
expreffes  the  deflection  only,  and  not  the  variaiiuu  of  t> 
the  increment  of  the  ordinate.  It  is  therefore  in  the  Hut  fade’?, 
hill  degree  improbable  .that  he  would  make  this  mif- 
take.  He  moll  cxprefsly  does  not  s and  as  to  the  real 
mi. lake,  which  he  corrected  in  the  fecond  edition,  the 
writer  of  this  article  has  in  his  pofleffion  a manufcripl 
copy  of  note*  and  illuflrations  on  the  whole  Priacipia, 
written  in  1693  by  Gregory, Savilian  profclfor 

of  aftronomy  at  Oxford,  at  the  defire  of  Mr  Newton, 
as  preparatory  for  a new  edition,  where  he  has  reclined 
this  and  fcvcral  other  miflakes  in  that  work,  and  fays 
that  Mr  Newton  had  feen  and  approved  of  the  amend- 
ments. Wc  mention  thefe  particulars,  bccaufc  Mr  ts 
Bernoulli  publifhed  an  elegant  diflcrtation  on  thi*,n®nc<r*tf 
fubjefl  in  the  Leipfic  Ads  in  1713;  in  which  he 
charges  Newton  (though  with  many  proteflations  of  *.*  Ptyrttm, 
admiration  and  raped)  with  this  mistake  in  principle; 
and  fays,  that  he  communicated  his  correction  to  Mr 
Newton  by  his  nephew  Nicholas  Bernoulli,  that  it 
might  be  corrected  in  the  new  edition,  which  he  heard 
was  in  the  prefs.  And  he  afterwards  adds,  that  it  ap- 
pears by  fome  fheets  being  cancelled,  and  new  ones  fub- 
llituted  in  this  part  of  the  work,  that  the  millakc  would 
have  continued,  had  he  not  corrected  it.  We  would 
defire  our  readers  to  confult  this  diflcrtation,  which  ia 
extremely  elegant,  and  wiii  be  of  fcrvice  to  us  in  this 
article  ; and  let  them  compare  the  civil  things  which  is 
here  faid  of  the  vir  inccmparalilu , the  mum  iauJe  major* 
the  fummuj  Netvionuj,  with  what  the  lame  author,  m 
the  fame  year,  in  the  Leipfic  A As,  but  under  a bor- 
rowed name,  fays  of  him.  Our  readers  will  have 
no  hefitation  in  aferibing  this  letter  to  this  author. 

For,  after  prailing  John  Bernoulli  as  Jummut  gtomeira*  . 

nafut  ad  fummorvm  geometrarum  paralogifmte  corrigendot , 
fummi  candorit  ut  rt  modefl’ut*  he  betrays  himfclf  by  an 
unguarded  warmth,  when  defending  J.  B.’s  demontira- 
tion  of  the  inverfe  problem  of  centripetal  forces,  by 
calling  it  ME  AM  demonjtrotionem. 

Let  our  readers  now  confidcr  the  fcope  and  inten- 
tion of  tliis  diflcrtation  on  projectiles,  and  judge  whether 
the  author’s  aim  wm  to  iniruff  the  world,  or  to  acquire 
fame,  by  correcting  Newton.  The  diflcrtation  docs 
not  contain  one  theorem,  one  corollary,  nor  one  llcp  of 
argument,  which  is  not  to  be  found  iu  Newton’s  fu ft 
edition  ; nor  has  he  gone  farther  than  Newton’s  Angle 
pre pofition  the  Xth.  To  us  it  appears  an  exatt  com- 
panion to  his  propofition  on  centripetal  forces,  which  lie 
boalls  of  having  firll  dcmonllratcd,  although  it  is  in 
every  llcp  a tranfeript  of  the  42d  of  the  1 ll  Book  of 
Newton’s  Principia,  the  geometrical  language  of  New- 
ton being  changed  into  algebraic,  as  he  has  in  the  pre- 
fent  cafe  elutnged  Newton's  algebraic  analyiis  into  a 
very  elegant  geometrical  one. 

We  hope  to  be  forgiven  for  this  long  digreffion.  It 
is  a very  curious  piece  of  literary  hiitory,  and  fhowa 
the  combination  which  envy  and  want  of  honour- 
able principle  bad  formed  againfl  the  reputation  of  our 
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Hluflriou*  countryman  j and  wc  think  it  our  duty  to  cm- 
brace  any  opportunity  of  doing  it  juftice.— To  return 
ij  to  our  fubjed  : 

Accurate  The  accurate  meafure  of  the  accelerative  power  of 
tneafure  of  is  the  fall  l6T'T  feet,  if  we  meafure  it  by  the 

miwM*.^Pace»  or  *ke  of  32*  feet  per  fecond,  if  we  take 

«■  of  gravi-tne  velocity.  It  will  greatly  facilitate  calculation,  and 
ty.  will  be  fufficiently  exad  for  all  our  pnrpofes,  if  we  take 

1 6 and  32,  fuppofing  tliat  a body  tails  16  feet  in  a fe- 
cond, and  acquires  the  velocity  of  32  feet  per  fecond. 
Then,  bccaule  the  heights  are  as  the  fquarcs  of  the 
times,  and  as  the  fquarea  of  the  acquired  velocities,  a 
body  will  fall  one  foot  in  one  fourth  of  a fecond,  and  will 
*4  acquire  the  velocity  of  eight  feet  per  fecond.  Now  let 
Srnu?e At  ^ "P1^*  l^c  height  in  ^cet»  on<^  ca^  the  producing 
height  | v the  velocity  in  feet  per  fecond,  and  call  it 
the  produced  velocity,  the  velocity  due  ; and  / the 
time  in  faconds. — Wc  fhall  have  the  following  formula:, 
which  are  of  cafy  rccollcdion,  and  will  ferae,  without 
tables,  to  anfwer  all  qudtions  relative  to  projectile*. 

= 8 s/by  = 8X4/,  ss  32  < 

V b 

3* 


I. 

II. 


' =T 

III.  = |, 


IV.  h = 


6+’ 


= +' 
= 16/" 


Er.mf  tn  To  give  fame  example  of  their  ufc,  let  it  b«  retjui- 
i<f  their  ufc 


in  falling 
bodio, 


16 

Tn  bodies 
projected 

Upward*, 


17 

And  I'i'fd 
Iy  down- 
ward*. 


To  find  the  time  of  falling  through  256  feet. 
Here  h - 256,  v'zjS  = 16,  and  — = 4.  An- 
fwer 4''. 

2.  To  find  the  velocity  acquired  by  falling  four  fc- 
conds.  / =:  4 . 3*  X 4 = 128  feet  per  fecond. 

3.  To  find  the  velocity  acquired  by  falling  625  feet. 
hzzfi 25  . */h  — 25  . Xy/h  = 200  feet  per  fecond. 

4.  To  find  the  height  to  which  a body  will  rife 
when  proje&ed  with  the  velocity  of  56  feet  per  fecond, 
or  the  height  through  which  a body  mult  f all  to  acquire 
this  velocity. 

« = 56  . y — 7.  =■•/>>■  7'  =t,  = 49  fett. 


or  56’  = 3136 


3J3f 

f>4 


= 49  feet. 


5.  Suppofe  a body  projeded  dircdly  downwards 
With  the  velocity  of  to  fact  per  fecond;  what  will 
be  its 'velocity  after  four  faconds?  In  four  fcconds  it 
will  have  acquired,  by  the  action  of  gravity,  the  velo- 
city of  4 X 32,  or  128  fact,  aud  therefor*  its  whole  ve- 
locity will  be  1 38  fact  per  fecond. 

fj.  To  find  how  far  it  will  have  moved,  compound  its 
motion  of  projection,  which  will  be  40  fact  in  four  fe- 
conds,  with  the  motion  which  gravity  alone  would  have 
given  it  in  that  time,  which  is  256  feet ; and  the  whole 
motion  will  be  296  fact. 

7.  Suppofe  the  body  projeded  as  already  mentioned, 
and  that  it  is  required  to  determine  the  time  it  will  take 
to  go  296  fact  downward*,  and  the  velocity  it  will  have 
acquired. 

Find  the  height  x , through  which  it  muil  fall  to  ac- 
quire the  velocity  of  projc&ioa,  10  feet,  and  the  time 
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y of  falling  from  this  height.  Then  And  tlw  time  « of 
falling  through  the  height  296+  •T»  and  the  velocity  *» 
acquired  by  this  fall.  The  time  of  deferibing  the  296 
feet  will  be  z — y,  and  v is  the  velocity  required. 

From  fuch  example*,  it  is  cafy  to  fee  the  way  of  an- 
fwering  every  queftion  of  the  kind.  ,j 

Writer*  on  the  higher  part*  of  mechanic*  always  M>r-  jm*. 
compute  the  aftions  of  other  accelerating  and  retarding  **•  I*®*- 
forces  by  comparing  them  with  the  acceleration  of  *’ 
gravity,  and  in  order  to  render  their  exprdfions  more 
general,  ufc  a fymbol,  fuch  as  g for  gravity,  leaving  the 
reader  to  convert  it  into  numbers.  Agreeably  to  thia 
view,  the  general  formula:  will  (land  thus  : 


I.  * = v'tjf i, i^t.  =tjt_ 

II.  / = 


v * a t 1 

IIII.i  =— ,=£i. 


In  all  tbrfc  equations,  gravity,  or  it*  accelerating 
power,  is  ellimatcd,  as  it  ought  to  be,  by  the  change 
of  velocity  which  it  generates  in  a particle  of  matter  in 
an  unit  of  time.  But  many  mathematicians,  in  their 
inveltigations  of  curvilineal  and  other  varied  motions, 
meafure  it  by  the  dcAcdion  which  it  produces  in  thi* 
time  from  the  tangent  of  the  curve,  or  by  the  incre- 
ment by  which  the  fpacc  deferibed  in  an  unit  of  time 
exceed*  the  fpace  delcribed  in  the  preceding  unit.  Thia 
is  but  one  half  of- the  increment  which  gravity  would 
have  produced,  had  the  body  moved  through  the  whole 
moment  with  the  acquired  addition  of  velocity.  In  thi* 
fenfe  of  the  fymbol  g,  the  equations  Hand  thus ; 


I.  v 

II.  / 


= ay'/D,  = 2 gf 

V g f tg 


IV-  *=  47=r',-»ndv'i  = 7~^ 

It  is  alfo  very  ufual  to  conllder  the  accelerating  force 
of  gravity  as  the  unit  of  comparifon-  This  renders  the 
exprcfiionB  much  more  iimple.  In  this  way,  v expreffe* 
not  the  velocity,  but  the  height  needfary  for  acquiring 
it,  and  the  velocity  itfclf  is  exprefled  by  ^ v.  To  re- 
duce fuch  an  expreffion  of  a velocity  to  numbers,  we 
mull  multiply  it  by  \^2g,  or  by  g t according  a* 
wc  make  g to  be  the  generated  velocity,  or  the  Ipacc 
fallen  through  in  the  unit  of  time. 

This  will  fuffice  for  the  perpendicular  afeents  or  dc-Bv**« 
{cents  of  heavy  bodies,  and  wc  proceed  to  confidcr  their  pr 
motions  when  projeded  obliquely.  The  circumftance0^**^* 
which  render*  this  an  interdting  fubjed,  is,  that  the 
flight  of  cannon  (hot  and  flidls  are  inllancc*  of  fuch 
motion,  and  the  art  of  gunnery  mull  in  a groat  mca* 
fure  depend  on  tiiia  dodrinc. 

Let  a body  B (fig.  2.),  be  projeded  in  any  direc- 
tion BC,  not  perpendicular  to  the  horizon,  and  with 
any  velocity.  Let  AB  be  the  height  producing  thi*  * 
velocity  ; that  is,  let  the  vclocitj  be  that  which  a heavy 
body  would  acquite  by  falling  freely  through  AB.  It 
is  required  to  determine  the  path  of  the  body,  and  all 
the  circumflanccs  of  it*  motion  in  this  path  1 

1.  It  ir  evident,  that  by  the  continual  adion  of  gra- 
2 j*lt)V 
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thy,  the  body  will  be  continually  dcfle&ed  from  the 
line  BC,  and  will  defcribc  a curve  line  BVG,  concave 
io  towards  the  earth. 

cibsk  *’  Cl,rve  l*n«  **  a parabola,  of  which  the  verti- 
cal line  ABE  is  a diameter,  B the  vertex  of  this  dia- 
meter, and  BC  a tangent  in  B, 

Through  any  two  points  V,  G of  the  curve  draw 
VC,  GH  parallel  to  AB,  meeting  BC  in  C and  H, 
and  draw  VE,  GK  parallel  to  BC,  meeting  AB  in  E, 

K.  It  follows,  from  the  compofition  of  motions,  that 
the  body  would  arrive  at  the  points  V,  G of  the  curve 
iti  the  fame  time  that  it  would  have  uniformly  defcribed 
BC,  BH,  with  the  velocity  of  projeAion ; or  that  it 
would  have  fallen  through  BE,  BK,  with  a motion  uni- 
formly accelerated  by  gravity  ; therefore  the  times  of 
deferibing  BC,  BH,  uniformly,  are  the  fame  with  the 
times  of  falling  through  BE,  BK.  But,  bccaufc  the 
motion  along  BH  is  uniform,  BC  is  to  11H  as  the  time 
of  defcribiiig  BC  to  the  time  of  deferibing  BH,  which 
wc  may  exprefs  thus,  BC  : BH  = T,  BC  : T,  BH,  ^ 
T,  BE  : T,  BK.  But,  bccaufc  the  mutton  along  BK 
is  uniformly  accelerated,  we  have  BE : BK  s T 
BE : T % BK,  = BC  1 : BH',  s=  EV  • : KG  * ; 
therefore  the  curse  BVG  is  fuch,  that  the  abfciflr  BE, 
B K arc  as  the  fquares  of  the  corrcfponding  ordinates 
EV,  KG  ; that  is,  the  curve  BVG  is  a parabola,  and 
BC,  parallel  to  the  ordiiiates,  is  a tangent  in  the 
point  B. 

3.  If  through  the  poiut  A there  be  drawn  the  ho- 
rizontal line  AD  d,  it  is  the  dirc&rix  of  the  para- 
bola. 

Let  BE  be  taken  equal  to  AB.  The  time  of  falling 
through  BE  is  equal  *o  the  time  of  falling  through 
AB  j but  BC  is  defcribed  with  the  velocity  acquired  by 
falling  through  AB  : and  therefore  by  n°  4.  of  per- 
pendicular defeents,  BC  is  double  of  A 13,  and  EV  is 
double  of  BE  ; therefore  EV  * = 4 BE  J,  — 4 BE  X 

AB,  =r  BE  X 4 AB,  and  4 AB  is  the  parameter  or 
laius  reSum  of  the  parabola  BVG,  and  All  being  one- 
fourth  of  the  parameter,  AD  is  the  dire&rix. 

4.  The  times  o(  deferibing  the  different  arches  BV, 
VG  of  the  parabola  are  as  the  portions  BC,  BH  of 
the  tangent,  or  as  the  portions  AD,  A d of  the  direc- 
trix, intercepted  by  the  fame  vertical  lines  AB,  CV, 
HG  ; for  the  times  of  deferibing  BV,  BVG  arc  the 
fame  with  thofeof  deferibing  the  corrcfponding  parts  BC, 
BH  of  the  tangent,  and  are  proportional  to  thefe  pails, 
becaufe  the  motion  along  BH  is  uniform;  and  BC, 
BH  arc  proportional  to  AD,  A d. 

Therefore  the  motion  cflimatcd  horizontally  is  uni- 
form. 

5.  The  velocity  in  any  point  G of  the  curve  is  the 
fame  with  that  which  a heavy  body  would  acquire  by 
filling  from  the  dire&rix  along  dG.  Draw*  the  tangent 
GT,  cutting  the  vertical  AB  in  T ; take  the  points  a , 
ft  cquidiflant  from  A and  dt  and  extremely  near  them, 
and  draw  the  verticals  abtJ'g  ; let  the  points  <x,/,  con- 
tinually approach  A and  dt  and  ultimately  coincide 
with  them.  It  i^  evident  that  B b will  ultimately  be  to 
g G,  in  the  ratio  of  the  velocity  at  B to  the  velocity  at 
G ; for  the  portions  of  the  tangent  ultimately  coincide 
with  the  portions  of  the  curve,  and  are  defcribed  in 
equal  times  ; but  B b is  to  g G as  BH  to  TG  : there- 
fore  the  velocity  at  B is  to  that  at  G as  BH  to  TG. 
J3ut,  by  the  properties  of  the  parabda,  BH  * is  to 
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TG • as  AB  to  dG  1 and  AB  is  to  dG  as  the  fquare 
of  the  velocity  acquired  by  falling  through  Ali  to  the 
fquare  of  the  velocity  acquired  by  falliug  through  d G; 
and  the  velocity  in  BH,  or  in  the  point  13  of  the  para- 
bola, is  the  velocity  acquired  by  falling  along  AB  ; 
therefore  the  velocity  in  TG,  or  in  the  point  G of 
the  parabola,  is  the  velocity  acquired  by  falling  along 
</G.  si 

Thefe  few  Ample  proportions  contain  all  the  theory  Thy  para, 
of  the  motion  of  projcAilcs  in  vacuo,  or  independent  ,hcf* 
on  the  rtfiilance  of  the  air  ; and  being  a very  eafy  and  Ju,  Jf 

neat  piece  of  mathematical  philofophy,  and  coune&cd  little  ufeio 
with  very  interefting  pra&ice,  and  a very  rcipctlable  practice, 
profeflion,  they  have  been  much  commented  on,  and 
have  funiiflied  matter  for  many  fplcndid  volumes.  But 
the  air's  red  dance  occaHoiis  fuch  a prodigious  diminu- 
tion of  motion  in  the  great  velocities  of  military  pro- 
jectiles, that  this  parabolic  theory',  as  it  u called,  ic 
hardly  of  any  ufe.  A mulket-hall,  difeharged  with  the 
ordinary  allotment  of  powder,  i fines  from  the  piece 
with  the  velocity  of  1670  feet  per  fccond  : this  velo- 
city would  be  acquiree!  by  falling  from  the  height  of 
eight  miles.  If  the  piece  be  elevated  to  an  angle  of 
4yft,  the  parabola  {hould  be  of  fuch  extent  that  it  would 
reach  16  miles  on  the  horizontal  plain;  whereas  it 
docs  not  reach  much  above  half  a mile.  Similar  de- 
ficiencies are  obfcrvtd  in  the  ranges  of  cannon  (hot. 

Wc  do  not  propofc,  therefore,  to  dwell  much  on  this  A (hurt 
theory',  and  Jhall  only  give  fuch  a fynoptical  view  of  it  v*ow  ®» »*• 
sis  (hail  make  our  readers  underhand  the  more  general 
circumUauces  of  the  theory,  and  be  mailers  of  the  lan- 
guage of  the  art. 

Let  OB  (fig.  3.)  be  a vertical  line.  About  the  pJtte 
centrrs  A and  B,  with  the  didance  AB,  deferibe  the  ccccxvis* 
fern icirclec  ODB,  AHK,  and  with  the  axis  AB,  and 
femiaxis  GE,  equal  to  AB,  defcribc  the  fcmi-cllipfe 
AEB : with  the  focus  B,  vertex  A,  diameter  A B, 
and  tangent  AD,  parallel  to  the  horizon,  delcribe  the 
parabola  APS. 

Let  a body  be  projeAcd  from  B,  in  any  dirt&ion 
BC,  with  the  vdocity  acquired  by  falling  through  AB. 

By  what  ha*  already  been  dcmonltratcd,  it  will  deferibe 
a parabola  BVPM.  Then, 

1.  ADI.  parallel  to  the  horizon  is  the  dirtdrix  of 
every  parabola  which  can  be  defcribed  by  a body  pro- 
jelled  from  B with  this  velocity.  This  is  evident. 

2.  The  femicircle  AHK  is  the  locus  of  all  tire  foci 
of  thefe  parabolas : For  the  didance  BH  of  a point  B 
of  any  parabola  from  the  direttrix  AD  is  equal  to  it» 
didance  BF  from  the  focus  F of  that  parabola  ; there- 
fore the  foci  of  all  the  parabolas  which  pafs  through 
B,  and  have  AD  for  their  dire£krix,  mud  be  in  the  cir- 
cumference of  the  circle  which  has  AB  for  its  radius, 
and  B for  its  centre. 

3.  If  the  line  of  dire&ion  BC  cut  the  upper  femi- 
circle  in  C,  ant!  the  vertical  line  CF  be  drawn,  cutting 
the  lower  femreirck  in  F,  F is  the  focus  of  the  para- 
bola BVPM,  defcribed  by  the  body  which  i&  projeded 
in  the  direction  BC,  with  the  vdocity  acquired  by  full- 
ing through  BA  : for  drawing  AC,  BF,  it  is  evident 
that  ACFB  is  a rhombus,  and  that  the  angle  ABF  is 
bifedted  by  BC,  and  therefore  the  focus  lies  in  the  line 
BF ; but  it  alfo  lies  in  the  circumference  AFK,  and 
therefore  in  F. 

If  C » in  the  upper  quadrant  of  ODB,  F is  in  the 
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-upper  quadrant  of  AFK  t and  if  C be  in  the  lower 
quadrant  of  ODB  (as  when  BC  is  the  line  of  direction) 
then  the  focus  of  the  correfponding  parabola  13  v M is 
in  the  lower  quadrant  of  AH K,  as  at  f. 

4.  The  ellipfis  AEB  is  the  locus  of  the  vertex  of 
all  the  parabolas,  and  the  vertex  V of  any  one  of  them 
BVPM  is  in  the  intcrfc&ion  of  this  eflipfis  with  the 
vertical  CF : for  let  this  vertical  cut  the  horizontal 
lines  AD,  GE,  BN,  in  «,  x,  s.  Then  it  is  plaiu  that 
N * is  half  of  N and  x V is  half  of  C ' ; therefore  NV 
is  half  of  NC,  and  V is  the  vertex  of  the  axis. 

If  the  focus  is  in  the  upper  or  lower  quadrant  of  the 
circle  AHK,  the  vertex  is  in  the  upper  or  the  lower 
quadrant  of  the  cllipfe  AEG. 

5.  If  BFP  be  drawn  through  the  focus  of  any  one 
of  the  parabolas,  fuch  as  BVM,  cutting  the  parabola 
APS  in  P,  the  parabola  BVM  touches  the  parabola 
APS  in  P : for  drawing  P •»  - parallel  to  AB,  cutting 
the  diredtrix  O * of  the  parabola  APS  in  and  the 
direct  rix  A L of  the  parabola  BVM  in  /,  then  PBrPq 
but  BF=BA,  — AO,  =>^:  therefore  P »=.PF,  and 
the  point  P is  in  the  parabola  BVM.  Alfo  the  tan- 
gents to  both  parabolas  in  P coincide,  for  they  bifc& 
the  angle  » PB  ; therefore  the  two  parabolas  having  a 
common  tangent,  touch  each  other  in  P. 

Cor.  All  the  parabolas  which  can  be  deferibed  by 
a body  proie&ed  from  B,  with  the  velocity  acquired 
by  falling  through  AB,  will  touch  the  concavity  of  the 
parabola  APS,  and  lie  wholly  within  it. 

6.  P is  the  moll  diftant  point  of  the  line  BP  which 
can  be  hit  by  a body  projected  from  B with  the  velocity 
acquired  by  falling  through  AB.  For  if  the  direction 
is  more  elevated  than  BC,  the  focus  of  the  parabola  de- 
feribed by  the  body  will  lie  between  F and  A,  and  the 
parabola  will  touch  APS  in  fome  point  between  P and 
A;  and  being  wholly  within  the  parabola  APS,  it 
mull  cut  the  line  BP  in  fome  point  within  P.  The 
fame  thing  may  be  fltown  when  the  direction  is  lefs 
elevated  than  BC. 

7.  The  parabola  APS  is  the  locus  of  the  greatell 
ranges  on  any  planes  BP,  BS,  &c.  and  rio  point  lying 
without  this  parabola  can  be  llruck. 

8.  The  greatell  range  on  any  plane  BP  is  produced 
when  the  line  of  direction  BC  bifects  the  angle  OBP 
formed  by  that  plane  with  the  vertical : for  the  para- 
bola deferibed  by  the  body  in  this  cafe  touches  APS  in 
P,  and  its  focus  is  in  the  line  BP,  and  therefore  the 
tangent  BC  bifedts  the  angle  OBP. 

Cor.  The  greatell  range  on  a horizontal  plane  is 
made  with  an  elevation  of  450. 

9.  A point  M in  any  plane  BS,  lying  between  B and 
S,  may  be  llruck  with  two  directions,  BC  and  Be; 
and  thefc  directions  arc  equidiHant  from  the  direction 
B /,  which  gives  the  greatell  range  on  that  plane  : for 
if  about  the  centre  M,  with  the  diitancc  ML  from  the 
directrix  AL,  we  deferibe  a circle  LF f,  it  will  cut  the 
circle  AHK  in  two  points  F and  f9  which  are  evident- 
ly the  foci  of  two  parabolas  BVM,  BvM,  having  the 
direCtrix  AL  and  diameter  ABK.  The  interfcClion 
of  the  circle  ODB,  with  the  verticals  FC»  /<*,  deter- 
mine the  directions  BC,  B c of  the  tangents.  Draw 
A t parallel  to  BS,  and  join  t B,  Cr,  F /’,*  then  OB  t 
= i OBS,  and  B t is  the  direction  which  gives  the 
greatell  range  on  the  plane  BS  : but  bccaufe  F f is  a 
-chord  of  the  circles  deferibed  round  the  centres  B and 
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M,  F/  is  perpendicular  to  BM,  and  C c to  A /,  and 
the  arches  C /,  e 1 arc  equal  j and  therefore  the  angle* 

CB  /,  e B t are  equal. 

Thus  wc  have  given  a general  view  of  the  fubjecl, 
which  Ihows  the  connection  and  dependence  of  every 
circumltancc  which  can  influence  the  rcfult ; for  it  is  evi- 
dent that  to  every  velocity  of  projection  there  belongs 
a fet  of  parabolas,  with  their  directions  and  ranges  ; 
and  every  change  of  velocity  has  a line  AB  correfpond- 
ing  to  it,  to  which  all  the  others  arc  propottional.  As 
the  height  neceflary  for  acquiring  any  velocity  increa- 
fes  or  dimini  (hr*  in  the  duplicate  proportion  of  tint 
velocity,  it  is  evident  that  all  the  ranges  with  given  ele- 
vations will  vary  in  the  fame  proportion,  a double  ve- 
locity giving  a quadruple  range,  a triple  velocity  giving 
a noticuplc  range,  &c.  And,  on  the  other  hand,  when 
the  ranges  arc  determined  beforehand  (which  is  the 
ufual  cafe),  the  velocities  arc  in  the  fubduplicate  pro- 
portion of  the  ranges.  A quadruple  range  will  require 
a double  velocity,  &c. 

On  the  principles  now  eflablifhcd  is  founded  tbc  or*g 
dinary  theory  of  gunnery,  fumifhing  rules  which  are 
direCt  the  art  of  throwing  ftiot  and  (hells,  fo  as  to  hitdirrititUs 
the  mark  with  a determined  velocity.  prtflicil 

But  we  mull  obferve,  that  thin  theory  is  of  little  fer-^Wltcr‘ 
vice  for  directing  us  in  the  practice  of  cannonading. 

Here  it  is  ncccflary  to  corr.c  us  near  as  wc  can  to  the 
object  aimed  at,  and  the  hurry  of  fervice  allows  no  time 
for  geometrical  methods  of  pointing  the  piece  after 
each  discharge.  The  gunner  either  points  the  cannon 
diretlly  to  the  objeCt,  when  within  200  or  300  yards 
of  it,  in  which  cafe  he  is  faid  to  (hoot  point  blank 
(printer  au  f:lanct  i.  c.  at  the  white  mark  in  the  middle 
of  the  gunners  target)  ; or,  if  at  a greater  diitancc,  he 
cilimatcs  to  the  belt  of  his  judgment  the  deflection  cor- 
refponding  to  his  diitancc,  and  points  the  cannon  ac- 
cordingly. In  this  lie  is  aided  by  the  greater  thickncfs 
at  the  breech  of  a piece  of  ordnance  Or,  Lilly,  when 
the  intention  is  not  to  hatter,  but  to  nike  along  a line 
occupied  by  the  enemy,  the  cannon  is  elevated  at  a 
coniiderable  angle,  and  the  (hot  difeharged  with  a fmall 
force,  fo  that  it  drops  into  the  enemy’s  poit,  and  bound* 
along  the  line.  In  all  thefc  ferviccs  the  gunner  is  di- 
rected entirely  by  trial,  and  we  cannot  fay  tliat  tliis  pa- 
rabolic theory  can  do  him  any  fervice. 

The  principal  ufe  of  it  Is  to  diredt  the  bombardier  in 
throwing  Hi  ells.  With  thefc  it  is  propofed  to  break 
down  or  fet  fire  to  buildings,  to  break  through  tlie 
vaulted  roofs  of  magazines,  or  to  intimidate  and  kill 
troops  by  burfting  among  them.  Thefc  objeCts  arc  al- 
ways under  cover  of  the  enemy’s  works,  and  cannot  be 
touched  by  a direct  fliot.  The  bombs  and  carcaflcs  are 
therefore  thrown  upwards,  fo  as  to  get  over  the  de- 
fences and  produce  their  effect. 

Thefc  (hells  are  of  very  great  weight,  frequently  ex- 
ceeding ?oo  lbs.  The  mortars  from  which  they  are 
difeharged  mull  therefore  be  very  ftrong,  that  they  may 
relifl.  the  cxplofion  of  gunpowder  which  is  neceflary  far 
throwing  fuch  a mafs  of  matter  to  a diitancc  ; they  are 
confcquently  unwieldy,  and  it  is  found  moft  convenient 
to  make  them  almofl  afolid  and  immoveable  lump.  Very 
little  change  cun  be  made  in  their  elevation,  aud  there- 
fore their  ranges  arc  regulated  by  the  velocities  given  to 
the  lhclL  Thefc  again  are  produced  by  the  quantities 
x «F 
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•f  powder  in  the  charge;  *nd  experience  (confirming 
the  bed  theoretical  notions  that  wc  can  form  of  tike 
fubjeft)  has  taught  us,  that  the  ranges  are  nearly  pro- 
portional to  the  quantities  of  powder  employed,  only 
not  increafing  quite  fo  fad.  This  method  is  much  ea- 
sier than  by  differences  of  elevation  ; for  we  can  fclc6\ 
the  elevation  which  gives  the  greateft  range  on  the 
given  plane,  and  then  we  arc  certain  that  we  are  em- 
ploying the  fmallcd  quantity  of  powder  with  which  the 
fervice  can  be  performed  : and  wc  have  another  advan- 
tage, that  the  deviations  which  unavoidable  caufes  pro- 
duce in  the  real  dirr&ions  of  the  bomb  will  then  pro- 
duce the  (fnalkil  poffible  deviation  from  the  intended 
range.  This  is  the  cafe  in  rood  mathematical  maxima. 
fT-cmuv  1°  m>h’tary  projectiles  the  velocity  is  produced  by 
eg  force  the  cxplofion  of  a quantity  of  gunpowder  t *but  in  our 
o theory  theory  it  is  conceived  as  produced  by  a fall  from  a cer- 
that  ta*n  bY  *be  proportions  of  which  we  can  accu- 

• tsadice.  ral<^y  determine  its  quantity.  Thus  a velocity  of  1600 
fret  per  fecond  is  produced  by  a fail  from  the  height  of 
40,000  feet  or  1333  yards. 

Piatt  The  height  CA  (fig.  4.)  for  producing  the  velocity 
crccivu.  of  projection  is  called,  in  the  language  of  gunnery,  the 
impetus.  Wc  (hall  exprefs  it  by  the  fymbol  k. 

The  didance  AB  to  which  the  flieU  goes  on  any 
plane  AB  is  called  the  amplitude  or  the  xance  r. 

The  angle  DBA,  made  by  the  vertical  line  and  the 
plane  AB,  may  be  called  the  angle  of  position  of  that 
plane,  p. 

The  angle  DAB,  made  by  the  axis  or  dirtffion  of 
the  piece,  and  the  direction  of  the  object,  may  be  call- 
ed the  angle  of  elevation  of  the  piece  above  the 
plane  AB,  e . 

The  angle  ZAD,  made  by  the  vertical  line,  and  the 
dirt&ion  of  the  piece,  may  be  called  the  zenith  dif- 
tance,  ». 

The  relations  between  all  the  circumdances  of  velo- 


city, didance,  pofuion,  elevation,  and  time,  may  be  in* 
eluded  in  the  following  proportions. 

I.  Let  a (hell  be  projected  from  A,  with  the  velocity  gcUti«n* 
acquired  by  falling  through  C A,  with  the  intention  of  between 
hitting  th«  mark  B li tuated  in  the  given  line  AB*  ,he  *«*•- 
Make  ZA  = 4AC,  and  draw  BD  perpendicular 
the  horizon.  Dcfcribc  on  Z A an  arch  of  a . circle  * 1 
ZDA,  containing  an  angle  c<^ual  to  DBA,  and  draw 
AD  to  the  interfc&ion  of  tius  circle  with  DB ; then 
will  a body  projc&cd  from  A,  in  the  direction  AD, 
with  tlie  velocity  acquired  by  falling  through  CA,  hit 
the  mark  B.  • 

For,  produce  CA  downwards,  and  draw  BF  parallel 
to  AD,  and  draw  ZD.  It  it  evident  from  the  con- 
11  ruction  that  A D touches  the  circle  in  B,  and  that  the 
angles  ADZ,  DBA,  arc  equal,  as  alfo  the  angles 
AZD,  DAB  j therefore  the  triangles  ZAD,  ADB 
are  fimilar. 

Therefore  Bl)  : DA=DA  : AZ, 

And  DA'rrBDxAZ; 

Therefore  BF‘rr  AFXAZ,= AFX4AC. 

Therefore  a parabola,  of  which  AF  is  a diameter,  and 
AZ  its  parameter,  will  pafs  through  B,  and  this  pa- 
rabola will  be  the  path  of  the  Ihcll  projected  as  already 
mentioned. 

Rrmari.  Whea  BD  cuts  this  circle,  it  cuts  it  in 
two  points  D,  d;  and  there  are  two  dircltions  which 
will  fclve  the  problem.  If  B D'  only  touches  the  cir- 
cle in  D',  there  is  but  one  dire&ion,  and  AB'  is  the 
greateft  poflible  range  with  this  velocity.  If  the  verti- 
cal line  through  B does  not  meet  the  circle,  the  problem 
is  impofllble,  the  velocity  being  too  fmall.  When  B’D* 
touches  the  circle,  the  two  directions  AD'  and  A J 
coalesce  into  one  direction,  producing  the  greateft  range, 
and  bifc&ing  the  angle  Z AB  ; and  the  other  two  direc- 
tions AD,  A</,  promicing  the  fame  range  AB,  are  cqui- 
diltant  from  AD',  agreeably  to  the  general  propofition. 


tft 

Tattles- 
l«e  lilt 
tine  of 
*|kL 


It  is  evident  that  AZ  : AD=S,ADZ  : S,AZD,  = S,DBA  : S,DAB,srS,6:  $,* 
And  AD  : DB=S,DBA  : S,DAB,=.  Stp  : S,* 

AndDB:  AB  = S,DAB:  S,ADB,=  S,e:S,* 

Therefore  AZ  : AB  = S\^  X8,r  : S',e  X*S,»  ; ssS',p  : S,r  XS,  s 
Or  4 b :r  =S‘,  p : S,V  X 8,  *,  and  4 A X S,  e XS,  *=rXS*,p 


Hence  we  obtain  the  relations  wanted. 


Thus  i= 


'XS \p 


_= and 

4S,rX*S,z 


_ 4*X*S  eXS.g 


a j c -rXSV 

AndS’‘=-w 


sv 

, c r X S*,£, 
and  S,r  = — Jll. 

4 $X5,r  4^xS,« 

The  only  pther  circumftance  in  which  we  arc  interc  fl- 
ed is  the  time  of  the  flight.  A knowledge  of  this  is 
neccffary  for  the  bombardier,  that  he  may  cut  the  fuzes 
of  his  Ihells  to  fuch  lengths  as  that  they  may  buift  at 
the  very  intlant  of  their  hitting  the  mark. 

Now  AB  : DB  = Sin,  ADB  : Sin,  DAB,  = S,  s : 

S,  e,  and  DB=-"»--f.  But  the  time  of  tlie  flight  is 

S,  * 

the  fame  with  the  time  of  falling  through  DB,  and  16 

Feet : DB=  IM  : f'*.  Hence  f'*rr.r. X ft  and  we  have 
i6S,» 


the  foDowing  eafy  rule. 

From  the  fum  of  the  logarithms  of  the  range,  and  of 
the  fine  of  elevation,  fubtraft  the  fum  ol  the  logarithms 
of  16,  and  of  the  fine  of  the  zenith  diftance,  half  the 
remainder  is  the  logarithm  of  the  time  in  fecoada. 

Vox.  XV.  Part  II. 


This  becomes  ftill  cafier  in  ptaCticc  \ for  the  mortar 
fliould  be  fo  elevated  that  the  range  is  a maximum  : in 
which  cafe  AB=DB,  and  then  half  the  difference  of 
the  logarithms  of  AB  and  of  16  is  the  logarithm  of  the 
time  in  fcconds. 

8«ch  arc  the  deductions  from  the  general  proportions  yj,e 
which  cunflititte  the  ordinary  theory  of  gunner)'.  Itofpumtery 
remains  to  compare  them  with  experiment.  cem  pared 

In  fuch  experiments  as  can  be  performed  with  great T*,h  “T0* 
accuracy  in  a chamber,  the  cuinridcncc  is  as  great  aanmem‘. 
can  be  wifhed.  A jet  of  water,  or  mercury,  gives  Tts 
the  fineft  example,  bccaufc  wc  have  tlie  whole  pifrabola 
exhibited  to  us  in  the  fmuiliancous  places  of  the  fuc- 
ceeditig  particles.  Yet  even  in  theft  experiments  a de- 
viation car  iic  obferved.  When  the  jet  is  made  on  a 
horizontal  plane,and  the  curve  carefully  traced  on  a per- 
pendicular plane  held  clofe  by  it,  it  is  found  that  the 
diftance  between  the  higheft  point  of  the  curve  and  the 
mark  is  left  than  the  diftance  between  it  and  the  fpout, 
and  that  the  defeending  branch  of  the  curve  is  more 
perpendicular  than  the  afeending  branch.  And  this 
difference  is  more  remarkable  as  the  jet  is  made  with  * 
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greater  velocity,  and  retches  to  a greater  di (lance.  This 
is  evidently  produced  by  the  reGftanee  of  the  air,  which 
diminifhes  the  velocity,  without  affecting  the  gravity  of 
the  projectile.  It  is  Gill  more  fenfible  in  the  motion  of 
bombs.  Thcfe  can  be  traced  through  the  air  by  the 
light  of  their  fuzes  ; and  we  fee  that  their  higheft  point 
is  always  much  nearer  to  the  mark  than  to  the  mortar 
on  a horizontal  plane. 

The  grcatcil  horizontal  range  on  this  plane  (hotdd 
be  when  the  elevation  is  45 '.  It  is  always  found  to  be 
much  Ipvver. 

The  ranges  on  tills  plane  (hould  be  as  the  fines  of 
twice  the  elevation. 

A ball  di (charged  at  the  dev.  19’.  5'  ranged  448  yard* 

« 9*  45  33° 

It  (hould  have  ranged  by  theory  341 

The  range  at  an  elevation  of  45s  (hould  be  twice  the 
impetus.  Mr  Robins  found  that  a mufkct-baU,  difehar- 
ged  with  the  uf*.  I allotment  of  powder,  had  die  velo- 
city of  r 700  feet  iir  a fecond.  This  requires  a fall  of 
49156  feet,  and  the  range  (hould  be  90412,  or  17^ 
miles;  whereas  it  does  not  much  exceed  half  a mile.  A 
24  pound  ball  di (charged  with  16  pounds  of  powder 
(hould  range  about  16  mile*  j whereas  it  is  generally 
(hurt  of  3 miles. 

Thi«  com-  Such  fads  (how  ineontmvcrtibly  how  deficient  the 
jhewTthe  parabolic  theory  is,  and  how  unfit  for  directing  the 
deficiency  of  pra&icc  of  the  artillerift.  A very-fimple  confideration 
the  tbcu; ) . is  fuffident  far  rendering  this  obvious  to  the  mod  un in- 
ftru£ted.  The  fffiflanit  of  the  air  to  a very  light  body 
may  greatly  exceed  its  weight.  Any  one  will  feel  this 
in  trying  to  move  a fan  very  rapidly  through  the  air ; 
therefore  this  refiftancc  would  occafion  a greater  devia- 
tion from  uniform  motion  titan  gravity  would  in  flat 
body.  Its  ps^h,  therefore,  through  die  air  may  differ 
more  from  a parabola  than  the  parabola  itfclf  deviates 
from  the  ftraight  Kncv 

It  is  for  fuch  cogent  rcafons  that  wc  prefume  to  fay,  that 
the  voluminous  treat ife*  which  have  been  publifhed  on  this 
fubjtd  are  nothing  but  ingenious  amuflmcnts  for  young 
mathematicians.  Few'  perfons  who  have  been  much  engag- 
ed in  the  ftudy  of  mechanical  philofophy  have  milled  this 
opportunity  in  the  beginning  of  their  ftudics.  Thcfubjeft 
is  cafy.  borne  property  of  the  pai  abola  occurs,  by  which 
they  can  give  a neat  and  fyftematic  folution  of  all  the  que- 
stions ; and  at  this  time  of  fludy  it  fecins  a conuder’ablc 
(flay  of  drill.  They  arc  tempted  to  write  a book,  on 
the  fnbjecl ; and  it  finds  readers  among  other  young 
mechanicians,  and  employs  all  the  mathematical  know- 
ledge that  moft  of  the  young  gentlemen  of  the  military 
profeflton  arc  pofTefTcd  of.  But  thclc  performances  de-  * 
ferve  little  attention  from  the  practical  artiflvriii.  All 
that  feems  polfiblc  to  do  for  his  education  is,  to  multi, 
pip  judicious  experiments  on  real  pieces  of  ordnance, 
with  the  charges  that  arc  ufed  in  actual  fervice,  and 
to  fumiih  him  with  tables  calculated  from  fuch  experi- 
ments. 

Thcfe  obfervations  will  ferve  tq  juftify  for  having 
given  fo  concifc  an  account  of  this,  doctrine  of  the  para- 
19  bolic  flight  of  bodies. 

Caufc*  uf  But  it  is  the  buflnefs  of  a philofopher  to  inquire  into 
Uus  defid  ihc  caufes  of  fuch  a prodigious  deviation  from  a well 
fbnnded  theory,  and  having  difeovered  them,  to  afeer- 
tain  predfely  the  deviations  they  occafion.  Thus  we  (hall 
obtain  another  theory,  cither  in  the  form  of  the  parabolic 


c t 1 l e s. 

theory  corrected,  or  as  a fubjed  of  independent  difcu£ 

Con.  This  we  (hall  now  attempt. 

The  motion  of  projectiles  is  performed  in  the  atmo-  Rffia  0f 
fphere.  The  air  is  difplaced,  or  put  in  motion.  What-d**  sen*** 
ever  motion  it  acquires  mull  be  taken  from  the  bullet.  tP*>cre* 
The  motion  communicated  to  the  air  mull  be  in  the  jiro- 
portion  of  the  quantity  of  air  pot  in  motion,  and  of  rite 
velocity  communicated  to  it.  If,  therefore,  the  difplaced 
air  be  always  fimi/arly  Jif placed t whatever  be  the  velo- 
city of  the  bullet,  the  motion  communicated  to  it,  and 
h>(t  bv  the  bullet,  mull  be  proportional  to  the  fquare  of 
the  velocity  of  the  bullet  and  to  the  denfity  of  the  air 
Jointly.  Therefore  the  diminution  of  its  motion  mud  be 
greater  when  the  motion  itfelf  is  greater,  and  in  the 
very  great  # velocity  of  (hot  and  (hells  it  mud  b-  prodi- 
gious. It  appears  from  Mr  Robins's  experiments  that 
a globe  of  4t  inches  in  diameter,  moving  with  the  velo- 
citv  of  25  feet  in  afccond,  fuftaiaed  a refiftancc  of  31  y 
grains,  nearly  3 of  an  ounce.  Suppofe  this  ball  to  move 
800  feet  in  a ireond,  that  is  32  times  fade*,  it*  refift- 
ancc w ould  be  32)932  times  \ of  an  ounce,  or  768  oun- 
ces or  48  pounds.  . This  is  four  times  the  w eight  of  a 
ball  of  call  iron  of  this  diameter  ; and  if  the  initial  ve- 
locity had  been  1600  feet  per  fecund,  the  rciiftance 
would  be  at  lead  16  times  the  weight  of  the  balL  It 
is  indeed  much  greater  than  this.  Jf 

This  refiftancc,  operating  conllatitly  and  uniformly  Compared 
<*n  the  hall,  mud  take  away  four  times  as  much  frotnwlfJ* 1hlt 
its  velocity  as  its  gravity  would  do  in  the  fame  time.  °* 

We  know  that  in  one  fee o ad  gravity  would  reduce  the 
velocity  800  to  768  if  the  ball  were  projc^cd  ftraight 
upwards.  This  refill  an  ec  of  the  air  would  therefore  re- 
ductr  it  in  one  fecond  to  672,  if  it  operated  uniformly  ; 
but  as  the  velocity  dimiqillie#  continually  by  the  refift- 
anre,  and  the  refiftancc  diminilhes  along  with  the  velo- 
city, the  real  diminution  will  be  fomrwhat  lefs  than  128 
feet.  Wc  (hall,  however,  fee  afterwards  that  in  one  fe- 
cond its  velocity  will  be  reduced  from  800  to  687. 

From  this  Gmple  inftance  we  fee  that  the  rcfidance  of 
the  air  mud  occafion  great  deviation  from  paiabolic  mo- 
lion. 

In  order  to- judge  accurately  of  its  effeft,  we  mud  And  cooC- 
conlklcr  it  as  a retarding  force,  in  the  fsme  way  as  we^^"* 
contider  gravity.  The  weight  W of  a body  is  the 
gregatc  of  the  a£tion  of  the  force  of  gravity  # on  each10*6*’ 
particle  of  the  body.  Suppofc  the  number  of  equal  par- 
ticles, or  the  quantity  of  matter,  of  a body  to  be  M, 
then  W is  cquiv;iletit  to  jfM.  In  like  maimer,  the  ir- 
fiftance  R,  which  we  obferve  in  any  experiment,  is  the 
aggregate  of  the  action  of  a retarding  force  R'  on  each 
particle,  and  is  equivalent  to  R'M  ; and  as  g is  equal  to 

1 fo  R ii  equal  to-^-j.  We  IhaH  keep  this  diftin&ion 

in  view,  by  adding  the  differential  mark  ' to  the  letter 
R or  r,  which  exprefles  the  aggregate  refiftancc.  „ 

If  we,  in  this  manner,  coniidtr  refilbmee  aa  a retard- The  refift- 
iog  force,  we  can  compare  it  with  any  other  fuch  force  '*  ** 
by  means  of  the  retardation  which  it  produces  in  fimilar  *ir 
circumilances.  We  would  compare  it  with  gravity  by  unJ°**U 
comparing  tlic  diminution  of  velocity  which  its  uniform 
aftion  produces  in  a given  time  with  the  diminution 
produced  in  the  fame  time  by  gravity.  But  we  have  no 
opportunity  of  doing  this  dirt&ly ; for  when  the  refiftancc 
of  the  air  diminiftie*  the  velocity  of  a body,  it  dtnumJhc* 
it  gradually j^which  occaiious  a gradual  diminution  of  its 

own 
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wn  intenfity.  This  is  not  the  cafe  with  gravity,  which 
ftM  the  fame  aelion  on  a body  in  motion  or  at  rcil.  We  * 
cannot,  therefore,  obforve  the  uniform  a&ion  of  the  air’s 
refiftance  M a retarding  force.  We  mull  fall  on  fome 
other  way  of  making  the  comparifon.  We  can  Hate 
them  both  as  dead  preflures.  A ball  may  be  fitted  to  the 
rod  of  a fpring  ftillyard,  and  expofed  to  the  impulfc  of  the 
wind.  This  will  comprefs  the  llillyard  to  the  mark  3, 
for  inftance.  Perhaps  the  weight  of  the  ball  will  com- 
prefs it  to  the  mark  6.  We  know  that  half  this  weight 
would  comprefs  it  to  3.  We  account  this  equal  to  the 
preflure  of  the  air,  becaufe  they  balance  the  fame  elafli- 
city  of  the  fpring.  And  in  this  way  we  can  eftimate  the 
relillanee  by  weights,  whole  prefTures  are  equal  to  its 
preifurc,  and  we  can  thus  compare  it  with  other  refin- 
ances, weights,  or  any  other  preflure*.  In  fa&,  we  are 
mcafuring  them  all  by  thcclafticity  of  the  fpring.  This 
elailicity  in  iu  different  portions  is  fuppofed  to  have 
the  proportions  of  the  weights  which  keep  it  in  thefe 
pofitions.  Thus  we  reafon  from  the  nature  of  gravity, 
no  longer  confidcrcd  as  a dead  preflure,  buf  as  a retard- 
ing force ; and  we  apply  uur  condufions  to  refinances 
which  exhibit  the  fame  preflures,  but  which  we  cannot 
make  to  a£t  uniformly.  This  fenfe  of  the  words  mull 
be  carefully  remembered  whenever  we  fpcak  of  rcfill- 
anccs  in  pounds  and  ounces. 

rity  The  mofl  dirc^l  and  convenient  way  of  Hating  the 
reSft-  comparifoti  between  the  refiftancc  of  the  air  and  the  ac- 
“^^celerating  force  of  gravity,  is  to  take  a cafe  in  which 
ue  we  know  that  they  are  equal.  Since  the  refiftancc  is 
L here  aflumed  as  proportional  to  the  fquare  of  the  velo- 
city, it  is  evident  that  the  velocity  may  be  fo  increafed 
that  the  refiftancc  fhalt  equal  or  exceed  the  weight  of 
the  body.  If  a body  be  already  moving  downwards  with 
this  velocity,  it  cannot  accelerate ; becaufe  the  accele- 
rating force  of  gravity  is  balanced  by  an  equal  retarding 
force  of  refiftance.  It  follows  from  this  remark,  that 
this  velocity  is  the  greateft  that  a body  can  acquire  by 
the  force  of  gravity  only.  Nay,  we  (hall  afterwards  fee 
that  it  never  can  completely  attain  it ; becaufe  a*  it  ap- 
proaches to  this  velocity,  the  remaining  accelerating  force 
decreases  fafter  than  the  velocity  increases.  It  may 
therefore  be  called  the'  limiting  or  terminal  velocity 
by  gravity. 

Let  a be  the  height  through  which  a heavy  body 
muft  fall,  in  vacuo,  to  acquire  its  terminal  velocity  in 
air.  If  projected  dirc&ly  Upwards  with  this  velocity,  it 
will  rife  again  to  thi*  height,  und  the  height  is  half  the 
(jpace  wliich  it  would  dtferibe  uniformly,  with  thi*  ve- 
locity, in  the  time  of  its  afeent.  Therefore  the  refiftancc 
to  this  velocity  being  equal  to  the  weight  of  the  body, 
k would  cxtuiguilh  this  velocity,  by  its  uniform  action,  in 
the  fame  lime,  and  after  the  fame  d-ltance,  that  gravity 
would. 

Now  let  ? be  the  velocity  which  gravity  generates 
or  cxtinguiihes  during  an  unit  of  time,  and  let  0 be 
the  terminal  velocity  of  any  particular  body.  The  theo- 

u* 

reins  for  perpendicular  afeent*  give  us  g r=  — , u and  a 

being  both  numbers  representing  units  of  fpace  j thcre- 

1 u * 

fore,  in  the  prefent  rafe,  we  have  r zz  For  the  whole 

refiftance  r,  or  r'M,  is  fuppofed  equal  to  the  weight,  or  to 

u * 

jM  j and  therefore  r*  is  equal  to  g,  s — and  2 as 
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y.  There  is  a confideration  which  ought  to  have  place 

here.  A body  defeends  in  air,  not  by  the  whole  of  its 
weight,  but  by  the  cxccfs  of  its  weight  above  that  of 
the  air  which  it  difplaccs.  It  defeends  by  its  yprri/fr 

rvky  only  as  a (lone  docs  in  water.  Suppofe  a bo- 
32  times  heavier  than  air,  it  will  be  buoyed  up  by 

a force  equal  to  — of  its  weight ; and  inftcad  of  ao 

q airing  the  velocity  of  32  feet  in  a fecond,  it  will  only 
acquire  a velocity  of  31,  even  though  it  fuftained  no 
refiftance  from  the  inertia  of  the  air.  Let  p be  the 
weight  of  the  body  and  9 that  of  an  equal  bulk  of  air  : 
the  accelerative  force  of  relative  gravity  on  each  particle 

V 

will  be  gXi — — ) and  this  relative  accelerating  force 

might  be  diftinguifticd  by  another  fymbol  v.  But  is 
all  cafes  in  which  we  have  any  intercft,  and  particular. 


ly  in  military  projc&ilet,  y is  fi> 


fmall  a quantity  that  it 


would  *be  pedantic  aftc&ation  to  attend  to  it.  It  is 
much  more  than  compenlatcd  when  we  make  g~  32  feet 
inftcad  of  32  r*T  which  it  (hould  be. 

Let  e be  the  time  of  this  afeent  in  oppofition  to  gra- 
vity. The  fame  theorems  give  us  e u = 2 a ; and  fince 
the  refiftance  competent  to  this  terminal  velocity  is  e. 
qual  to  gravity,  t will  alfo  be  the  time  in  which  it  would 
be  extinguifhed  by  the  uniform  a&ion  of  the  refiftance  ; 
for  which  reafon  we  may  call  it  the  extinguilhing  time  for 
this  velocity.  Let  R and  £ mark  the  refiftance  and 
extinguilhing  time  for  the  fame  body  moving  with  the 
velocity  1. 

Since  the  rcfiftances  are  as  the  fquarcs  of  the  reloci  - 


ties,  and  the  refiftance  to  the  velocity  u is  R will 
be  s _L.  Moreover,  the  times  in  which  the  Came  ve- 


21 

locity  will  be  extinguiftted  by  different  forces,  a&ing 
uniformly,  are  inverhrly  as  the  forces,  and  gravity  would 

extinguilh  the  velocity  1 in  the  time  -j-  »=(in  thefe  mea- 
fures)  to-~>=  -—*•  Therefore  we  have  the  following  pro- 


2 a 

• I . n\  B*  / . 

portion 2 — R)  (r:^)=r  — : iat  and  2 a is  equal  to 

E,  the  time  in  which  the  velocity  1 will  be  extinguifhed 
by  the  uniform  action  of  the  refiftance  competent  to 
this  veloctiy. 

The  velocity  1 would  in  this  cafe  be  extinguilhed 
after  a motion  uniformly  retarded,  in  which  the  fpace 
described  is  one-half  of  what  would  be  uniformly  de* 
fcribcd  during  the  fame  time  with  the  coaftant  veloci- 
ty 1.  Therefore  the  fpace  thus  deferibed  by  a motion 
which  begins  with  the  velocity  1 , and  is  uniformly  re- 
tarded  by  the  refiftancc  competent  to  this  velocity,  is. 
equal  to  the  lieight  through  which  this  body  muft  fall 
in  v Jtv  in  order  to  acquire  iu  terminal  velocity  in  air. 

All  thefe  circumftanccs  may  be  conceived  in  a man- 
ner which,  to  fomc  readers,  will  be  more  familiar  and 
palpable.  The  terminal  velocity  is  that  where  the  re- 
fiftance of  the  air  balances  and  is  equal  to  the  weight  of 
the  body.  The  refiftancc  of  the  air  to  any  particular  body 
is  as  the  fquare  of  the  velqcity  ; therefore  let  R be  the 
whole  reftilancc  tv  the  body  moving  with  the  velocity 
3 Z 2 I,  and 
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f , and  r fhe  refinance  to  it*  motion  with  the  terminal 
velocity  u ; we  mutt  have  rsrRXw*,  and  this  mutt  he  ' 1 
=:W  the  weight.  Therefore,  to  obtain  the  terminal 
velocity,  divide  the  weight  by  the  refittancc  to  the  velo- 
city l , and  the  quotient  is  the  fquare  of  the  terminal 
W 

velocity,  or  £■=«’ : And  this  is  a very  expeditious  me- 
thod of  determining  it,  if  R be  previously  known. 

Then  the  common  theorems  give  a,  the  fall  neceffary 

u‘ 

for  producing  this  velocity  in  vacuo  =~  , and  tire 


*& 


_ 35 
Tnc  c«m- 


parifon 


The  refiftance  will  now  he  — , = r. 

2 a • 


The  extinguilhing  time  will  be and  ev 

= 2 a t fo  that  the  rule  is  general,  that  the  fpace  along 
which  any  velocity  will  be  extinguished  by  the  uniform 
aft  ion  of  the  corrcfpsmding  refinance,  is  equal  to  the 
height  neceffary  for  communicating  the  terminal  velo- 
city to  thut  body  by  gravity.  For  e v is  twice  the  fpacc 
through  which  the  body  moves  while  the  velocity  v is 
cxtinguiihcd  by  the  uniform  refittancc. 

In  the  2d  place,  let  the  diameter  increafc  ig  the  propor- 
tion of  i to  *The  aggregate  of  the  refittancc  changes  in 
the  proportion  of  the  iurfacs  Similarly  refitted,  that  is,  in 
the  proportion  of  i to  dl.  But  the  quantity  of  matter, 
or  number  of  particles  among  which  this  refinance  is  to 
be  dittributed,  changes  in  the  proportion  of  i to  dK 
Therefore  the  retarding  power  of  tlic  refill  an  ce  changes 

in  the  proportion  of  i to-^-.  When  the  diameter  was 

It  mutt  now 


i,  6c  refittancc  to  a velocity  w»-i- 

10L 


2 ad* 


I L E S. 

The  time  in  which  tldi  diminished  refiSUnct 


will  extinguish  the  velocity  r mutt  increafc  in  the  pro* 
portion  ot  the  diminution  of  force,  and  mutt  now  be 
K df  or  z a d,  and  the  fpacc  uniformly  deferibed  during 
this  time  with  the  initial  velocity  i mull  be  a aij 
and  this  mutt  ftill  be  twice  the  height  neceffary  for 
communicating  the  terminal  velocity  tv  to  ibu  body. 


We  mutt  ftill  have  g = ; and  therefore  vv'sr 2gad% 


timeof  the  fall  = **=r,  and  ttt  = ta,  ~ the  fpacc  uniform- 


ly deferibed  with  the  velocity  v during  the  time  of  the 
fall,  or  iu  equal,  the  time  of  the  extinftion  by  the  uni- 
form aftion  of  the  refittancc  r ; and.  Since  . extinguishes 
it  in  the  time  , R,  which  is  »'  tunes  Smaller,  will  ex- 
tinguish it  in  the  time  u'e , and  R will  extinguish  the 
velocity  i,  which  is  » times  lefs  than  u,  in  the  time  urt 
that  is,  in  the  time  2-,  and  the  body,  moving  uniformly 
during  the  time  2 = E,  with  the  velocity  t,  will  dc- 

feribe  the  fpacc  2 i ; and,  if  the  body  begin  to  move 
with  tlie  velocity  I,  and  be  uniformly  oppofed  by  the 
refittancc  R,  it  will  be  brought  to  rett  when  it  has  de- 
feribed the  fpacc  a \ and  the  Space  in  which  the  refittancc 
to  the  velocity  « will  extinguish  that  velocity  by  its 
uniform  aftion,  is  equal  to  the  height  through  which 
that  body  m.utt  fall  «i  vacuo  in  order  to  acquire  its  ter- 
minal velocity  in  air.  And  thus  every  thing  w regulated 
by  the  time  £ in  which  the  velocity  I is  extinguished 
by  the  uniform  aftion  of  the  corresponding  renttancc, 
or  by  2 a , which  h the  fpace  uniformly  deferibed  du- 
ring this  time,  with  the  velocity  i . And  £ and  a a mull 
be  expreifed  by  the  fame  number.  It  is  a number  of 
units,  of  time,  or  of  length. 

Having  afeertaiatd  thefc  leading  circumibmccs  for 
an  unit  of  velocity,  weight,  and  bulk,  we  proceed  to 
■n»d*  gene-  £^1^  circumilanccs  for  any  other  magni- 

tude ; and,  to  avoid  un neceffary  ct implications,  we  Shall 
always  fuppofc  the  bodies  to  be  fpheres,  differing  only 
in  diameter  and  dcnlity. 

Firtt,  then,  Jet  the  velocity  be  increafcd  in  the  ratio  of 
1 to  v . 


and  vo  = s/%ga  <4  = •/  2ga  ^d.  But 
Therefore  the  terminal  velocity  nv  for  this  body  is  =3 
« r'y'd ; and  the  height  neceffary  for  communicating  it 
is  ad.  Therefore  the  terminal  velocity  varies  in  thf 
fukduplicstr  ratio  of  the  diameter  of  the  ball,  and  the 
fall  neceffary  for  producing  it  varies  in  the  Simple  rati# 
of  the  diameter.  The  extinguishing  time  for  the  vcfo* 

cityuroufi  now  be — -• 


If,  in  the  3d  place,  the  denfity  of  the  ball  be  increafcd 
in  the  proportion  of  1 to  w,  the  number  of  particle# 
among  which  the  refittancc  is  to  be  dittributed  is  iis- 
creafcd  in  the  fame  proportion,  and  therefore  the  retard- 
ing force  of  the  refittancc  is  equally  diminished  ; and  if 
the  denfity  of  the  air  is  increated  m the  proportion  of  V 
to  0,  the  retarding  force  of  the  reliftance  tnereafes  ia 
the  fame  proportion  : hence  we  cafily  deduce  thefc  gr» 
ntral  expreffions. 


The  terminal  velocity  =tn/d  ^ — = ^zgadTz 
The  producing  fall  in  vacuo  =ad^~ 


The  retarding  pawer  of  nfllot!  to  ary  «lochy  : 

V* 

^ = 


2a  d^. 


E dm 


The  extinguishing  time  for  any  velocity  • 


And  thus  we  fee  that  the  chief  arcumSlances  arc  re- 
gulated by  the  terminal  velocity,  or  arc  conveniently  re- 
ferred to  it. 


1 o render  the  deduftioni  from  thefc  prcrailci  peript-Un-etfi 
cuous,  and  for  communicating  dittinft  notions  or  ideas,  &ry  k7 
it  wifi  be  proper  to  affurnc  Some  convenient  units,  by  *'  ***  •** 
which  all  thefc  quantities  may  be  meafured ; and,  as 
this  fubjeft  is  chiefly  intcrctting  in  the  cafe  of  military  mesWet 
projectiles,  we  Shall  adapt  our  units  to  this  purpuie. 
Therefore,  let  a Second  be  the  unit  of  time,  a foot  the 
unit  of  fpacc  and  velocity,  an  inch  the  unit  of  diame- 
ter of  a ball  or  Shell,  and  a pound  avoirdupoiie  the  unit 
of  picffurc,  whether  of  weight  or  of  refittancc  ; therefore 
g is  32  feet. 

The  great  difficulty  is  to  procure  an  abfolutc  mra-  ■ 
fure  of  r,  or  u,  ora ; any  one  of  thefe  will  determine 
the  others. 

Sir  Iiaac  Newton  has  attempted  to  determine  r by  S r Itoc 
theory,  and  employs  a great  part  of  the  fecond  book  of >4cWTO*  * 
the  trine pia  in  demonllrating,  that  tlic  rcfiltiocc  to 
fphere  moving  with  any  velocity  is  to  the  force  which 
would  generate  or  deflroy  iu  whole  motion  in  the  time 
that  it  would  uniformly  move  over  J oi  iu  diameter 
with  this  velocity  as  the  denfity  of  the  air  is  to  the  den- 
fity of  the  tpbere.  This  is  equivalent  to  demonttrating 
that  the  refittancc  of  the  air  to  a fphere  moving  through 
it  with  any  velocity,  is  equal  to  half  the  weight  of  * 

column 
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column  o*  air  Vtivtng  a fwal  orck  «t  the  fnhere  for  its 
hafe,  and  for  it*  altitude  the  Iwight  from  *ftiich  a body 
Htoil  fall  •«  vaevo  to  acquire  thi*  velocity.  Thi*  appear* 
from  Newton’*  demooftration  ; for,  let  the  fpecific  gra- 
vity of  the  air  be  to  that  of  the  ball  a*  i to  m j then, 
becaufe  the  time*  in  which  the  fame  velocity  will  be  ex- 
tingujfhed  by  the  uniform  action  of  different  force*  are 
inverfehr  a*  the  force*,  the  reftftanee  to  thi*  velocity 
would  extinguish  it  in  the  time  of  ddcribing  \md>  d 
being  the  diameter  of  the  ball.  Now  i is  to  m as  the 
weight  of  the  d if  placed  air  to  the  weight  of  the  ball,  or 
aa  4 of  the  diameter  of  the  ball  to  the  length  of  a co- 
lumn of  air  of  equal  weight.  Call  this  length  a t a i* 
therefore  equal  to  4 « d.  Snppofe  the  ball  to  fall 
from  the  height  a in  the  time  /,  and  acquire  the  velocity 
«.  If  it  moved  uniformly  with  thi*  velocity  during  this 
time,  it  would  defcribe  a fpace  r=  a a,  or  *4  m d+ 
Now  it*  weight  would  extinguish  thi*  velocity,  or 
deilroy  this  motion,  in  the  fame  time,  that  is,  in  the 
time  of  ddcribing  $ m J ; but  the  refinance  of  the 
air  would  do  this  in  the  time  of  ddcribing  “ m d ; 
that  it,  in  twite  the  tune.  The  reftftanee  therefore  is 
equal  to  half  the  weight  of  the  ball,  or  to  half  the 

Sbt  of  the  column  of  air  whofe  height  is  the  height 
ucing  the  velocity.  But  the  refinance*  to  different  ve- 
ie*  are  a*  the  fquare*  of  the  velocities;  and  therefore, 
at*  their  producing  heights,  and,  in  general,  the  reftftanee 
of  the  air  to  a Sphere  moving  with  any  velocity,  i«  equal 
to  the  half  weight  of  a column  of  air  of  equal  fediun, 
and  whofe  altitude  is  the  height  producing  the  velocity. 
The  refult  of  this  inveftigation  has  been  acqutefccd  in  by 
aO  Sir  I taac  Newton's  commentators.  Many  faults  have  in- 
deed been  found  with  his  reafoning,  and  even  with  his 
principles ; and  it  mull  be  acknowledged  that  although 
this  inveftigation  is  by  far  tlie  moil  ingenious  of  any  in 
the  Pi  in.  hia , and  let*  hi*  acutenefs  and  atklrefs  in  the 
moil  confpicuous  Light,  his  reafoning  is  liable  to  ferions 
objections,  which  his  moil  ingenious  commentators  have 
not  completely  removed.  However,  the  condition  has 
been  acquiefeed  m,  as  we  have  already  dated,  but  as  if 
derived  from  other  principles,  or  by  more  logical  reafon- 
ing.  We  cannot,  however,  fay  that  the  reafoning*  or 
atTumptions  of  thefe  mathematic iatui  are  much  better 
■than  Newton’* : and  we  mull  add,  that  all  the  caufc*  of 
deviation  from  the  duplicate  ntio  of  the  velocities,  and 
the  caufcs  of  incrcafed  refinance,  which  the  later  authors 
have  valued  themfolve*  for  difeovering  and  introducing 
into  their  inveftigation*,  were  pointed  out  by  Sir  llaac 
Newton,  bat  purpofely  omitted  by  him,  in  order  to  fa- 
cilitate the  diicuffion  m *e  ojfiiuiima.  (See  dcho.,  prop, 

J7-  k «•) 

It  is  known  that  the  freight  of  a cubic  foot  of  water 
is  62 1 pounds,  and  that  the  medium  denfity  of  the  air 
i*  TT5  of  water  ; therefore  kt  1 be  the  height  producing 
dTe  velocity  (in  feet),  and  a the  diometer  of  the  ball  (in 
inches ),  and  • the  periphery  of  a circle  whofe  diame- 

62  r 9 

ter  is  the  reftftanee  of  the  air  will  be—— — X — 
r r *40  4 

* P°ului*'  “^7.  «= 

*’*  v*  d* 

a , — A;rAtn  pound.. 
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Wt  nay  take  an  example.  A ball  of  call  iron  weigh, 
log  12  pounds  ii  44  iucUcs  ia  diameter.  Sujppole  tin. 


ball  to  move  «t  the  mte  of  JJrir  feet  lit  » feennd  (the 
rcafim  of  tiu,  choice  will  appear  afterwards).  The  height 
which  will  produce  this  velocity  in  a falling  body  is  ')'j 
feet.  The  area  of  its.  great  ctncle  ia  0,1 1044  feet,  vr 
■tVtrytfs  of  one  foot.  Snppofe  water  to  be  840  time, 
heavier  than  air,  the  weight  of  the  air  incumbent  op 
thi,  great  circle,  and  9}  feet  high,  is  0,08 1151  pound, : 
half  of  thi,  i,  0,0405755  or  s-SliVj'TW  or  nearly  ,‘r 
of  a pound.  This  thould  be  the  refinance  of  the  air  to 
tins  motion  of  the  ball. 

In  all  matters  of  phyfical  difenflion,  it  is  prudent  toX,  eeiiiry 
confront  every  theoretical  conclufion  with  experiment. cli*r— 
This  is  particularly  ncccflarr  in  the  prefent  intlance,  be-m“*’ 
caufe  the  theory  oil  which  thi,  propofition  i,  founded  n 
extremely  uncertain.  Newton  fpcalt,  of  it  with  the 
muft  cautious  diffidence,  and  fccures  the  juftntfs  of  the 
cone  Unions  by  the  condition,  which  he  affittne,  in  hi, 
inveftigation.  He  dvfcribes  with  the  greaieft  precifion 
tlie  ilate  ot  the  Hind  in  which  the  hndy  muft  move,  fo 
as  that  the  demontlnitious  may  be  Grief,  and  leave,  it  to 
other,  to  pronounce  whether  this  is  the  real  conftitu- 
tioo  ci  aur  atmufphere.  It  muft  be  granted  that  it  it 
oot  j and  that  many  other  fuppofttions  have  been  intro- 
duced by  his  commentators  and  followers,  in  order  to 
fuit  his  inveftigation  (for  we  muft  adert  that  little  or 
nothing  has  been  added  to  it)  to  the  circumllanccs  of 
the  cafe. 

Newton  bimfclf,  therefore,  attempted  to  compare  his  Vewt™,'* 
propolitions  with  experiment.  Some  were  made  by  cl y rib 
dropping  balls  from  the  dome  of  St  Paul’s  cathedral;  and 
all  thefe  Ihnwed  as  great  a coincidence  with  hia  theory 
as  they  did  with  each  other : but  tlie  irregularities  were 
too  great  to  allow  him  to  fay  with  precifion  what  was 
the  trftftaucr.  It  appeared  to  follow  the  proportion  of 
the  fquarcs  of  the  velocities  with  lufficiem  rxadnefs  ; 

Md  though  he  could  no,  fay  that  the  reftftanee  was 
equal  to  the  w eight  of  the  column  of  air  having  the 
height  neceflary  for  communicating  the  velocity,  it 
was  always  equal  to  a determinate  part  of  it ; and 
might  be  Hated  = « a being  a number  to  he  fixed 
by  numerous  experiments. 

One  great  fourct  of  uncertainty  in  his  experiment, 
frtra  to  have  cfcapcd  hi,  oblervation  : the  air  in  that  , 

dome  i,  alrooft  alway,  in  a Hate  of  motion.  In  the 
fummer  fealon  there  I,  a very  feofible  current  of  air 
downwards,  and  frequently  in  winter  it  is  upwards : and 
thi*  current  bear,  a very  great  proportion  to  the  velo- 
city of  the  ddeentt.  Sir  liaac  take*  no  notice  of  this. 

He  made  another  fet  of  experiment,  with  pendulums; 
and  ha,  pointed  out  feme  very  curious  and  unexpected, 
circumllauce*  of  their  motions  in  a refitting  medium. 

There  is  hardly  ally  part  of  his  noble  work  in  which  hi. 
addicts,  hi,  patience,  and  hia  attonifliing  penetration,  ap- 
pear in  greater  hlftte.  It  require,  the  utmoft  intenfenef, 
of  thought  to  follow  him  io  thefe  difquifitions  ; and  we 
cannot  enter  on  the  fubjeft  at  prefent:  tome  notice  will 
be  taken  of  thefe  expcrwi,cnts  in  the  article  Rni\t.i*cx 
•f  Ftn.d . Their  refuits  were  much  more  uniform,  and 
confirmed  his  general  theory;  and,  as  we  have  faid  above, 
it  has  been  acquiefeed  in  by  the  firft  mathematician,  of 
Europe.  4t 

But  the  deductions  from  thi,  theory  were  fo  incxm-l'nnrtry  sf 
flftcrtt  with  the  obfeived  motion,  of  military  prqje6blcs,’hr  the  7 
when  the  velocities  ire  prodigious,  that  00  application  io!''*Are* 
couhl  be  made  which  could  be  of  any  fcrvicc  for  deter- 
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4*  owning  the  path  and  motion  of  cannon  fttot  and  bombs ; 
and  although  Mr  John  Bernoulli  gave  in  1718*  moft 
TirTui  elegant  determination  of  the  trajectory  and  motion  of 
•wther  ati.  a body  projected  in  a fluid  which  refifts  in  the  duplicate 
ciiax,  du.  ratio  of  the  velocities  (a  problem  which  even  Newton 
did  not  attempt),  it  has  remained  a dead  letter.  Mr 
Benjamin  Robin*,  equally  eminent  for  phyftcal  fcience 
and  mathematical  genius,  was  the  fird  who  fufpedied 
the  true  caufc  of  the  imperfection  of  the  ufuallv  received 
theories;  and  in  1737  he  publifhed  a fmall  trad,  in 
which  he  fhowed  clearly,  that  even  the  Newtonian  the- 
ory of  refidance  mufl  caufc  a cannon  ball,  difeharged 
with  a full  allotment  of  powder,  to  deviate  farther  from 
the  parabola,  in  whuah  it  would  move  in  vrnt/o,  than 
the  parabola  deviates  from  a draight  line.  But  he  farther 
aiTcrtcd,  on  the  authority  of  good  rcafoning,  that  in  fuch 
great  velocities  the  refill  a ncc  mud  be  much  greater  than 
this  theory  afligns;  becaufe, befides  the  refidance  arifing 
from  the  inertia  of  the  air  which  is  put  in  motion  by  the 
ball,  there  mud  be  a refidance  airfing  from  a condcnfation 
of  the  air  on  the  anterior  furfacc  of  the  ball,  and  a rarc- 
fadion  behind  it : and  there  mud  be  a third  refidance, 
ariiing  from  the  Ualical  preflure  of  the  air  on  its  ante- 
rior part,  when  the  motion  is  fo  fwift  that  there  is  a va- 
cuum behind.  Even  theft  caufcs  of  difagreement  with 
the  theory  had  been  forefeen  and  mentioned  by  New- 
ton (fee  the  Scholium  to  prop.  37,  Book  II.  Primip.Jf 
but  the  fuhjc&  fears  to  nave  been  little  attended  to. 
The  eminent  mathematicians  had  few  opportunities  of 
making  experiments ; and  the  profcflional  men,  w ho  were 
in  the  fen  ice  -of  princes,  and  had  their  countenance 
and  aid  in  this  matter,  were  generally  too  deficient  in 
mathematical  knowledge  to  make  a proper  ufe  of  their 
opportunities.  The  numerous  and  fplendid  volumes 
which  thefe  gentlemen  have  been  enabled  to  publifh  by 
the  patronage  of  fovaeigM  are  little  more  than  prolix 
.extenfions  of  the  Ample  theory  of  Galileo.  Some  of 
them,  however,  fuch  as  St  Rcmy,  Antonini,  and  Le 
Blond,  have  given  moil  valuable  collodions  of  expert- 
meets,  ready  for  the  ufc  of  the  profound  mathematician. 
fJVerva.  Two  or  three  years  after  this  fird  publication,  Mr 
tiatnof  Mr  RoWnt  hit  lipoft  that  ingenious  method  of  meafuring 
wdod*  °°  Krcal  velocities  of  military  projectiles,  wjuch  has 
and  n2ft.  handed  down  Kss  name  to  poderity  with  great  honour* 
junce,  And  having  afeert  Mined  thefe  velocities,  he  difcovered 
the  prodigious  refi  dance  of  the  air,  by  obferving  the 
diminution  of  velocity  which  it  occafioned.  This  made 
him  anxious  to  examine  what  was  the  real  refidance  to 
any  velocity  whatever,  in  order  to  ascertain  what  was 
the  law  of  its  variation;  and  he  wa*  equally#  irtimate  in 
this  attempt.  His  method  of  meafuring  lilt  Yclidance 
ha&  been  fully  deferibed  in  the  ankle  (5c  n s 1 *Y,n  9,&c. 

It  appear*  (Robins’s  Math.  Ur'orLj,  voi.  i.  page  205.) 
that  a fphere  of  4*  inches  in  diameter,  moving  at  the 
rate  of  25  j feet  in  a it  con  d,  fudained  a refidance  of 
0,04914  poiltids,  or  rizhz*  a pound.  This  is  a 
greater  relidancc  than  that  of«tlie  Newtonian  theory', 
which  gave  in  the  proportion  of  1000  to 

1 2 1 1,  or  very  nearly  in  the  proportion  of  five  to  fix  in 
final!  numbers.  And  we  may  adopt  as  a rule  in  all  mo- 
derate velocities,  that  the  refidance  to  a fphere  is  equal 
to  -rVo  the  weight  of  a column  of  air  having  the 
great  circle  of  the  fphere  for  its  hale,  and.for  its  altitude 
the  height  through  w hich  a heavy  body  mud  fail  in  va- 
cuo  to  acquire  the  velocity  of  projection. 


This  experiment  is  peculiarly  valuable,  becaufe  the 
ball  is  precifely  the  file  of  a 11  poand  diet  of  cad  iron; 
and  its  accuracy  may  be  depended  on.  There  is  but 
one  fource  of  error.  The  whirling  motion  mud  h|ve 
occafioned  fame  whirl  in  the  air,  which  would  continue 
till  the  ball  again  pafled  through  the  fame  point  of  its 
revolution.  The  refidance  obferved  is  therefore  pro- 
bably fomowhat  lefs  thaa  the  true  refidance  to  the  velo- 
city of  25f  fect,becaufc  it  was  exerted  in  a relative  ve. 
locity  which  was  Ids  than  this,  and  is,  in  faft,  the  re- 
fidance competent  to  this  relative  and  (mailer  velocity.  t 
— Accordingly,  Mr  Smeaton,  a mod  fagacious  nata- And  -J.  Mr 
ralid,  places  great  confidence  in  the  obfervations  of  aR<efc»'4 
Mr  Roufe  of  Leicederlhirr,  who  mcafured  the  refiftancr0* 
by  the  effed  of  the  wind  on  a plane  properly  expoted 
to  it-  He  does  not  tell  us  in  what  way  the  velocity  of 
the  wind  was  ascertained  j but  our  deference  for  his 
great  penetration  and  experience  difpofrs  us  to  believe 
that  this  point  was  well  determined;  The  refidance  ob- 
ferved by  Mr  Roufe  exceeds  that  refuhing  from  Mr 
Robins’s  experiments  nearly  in  the  proportion  of  7 to  to.—  4*  - 
Chevalier  de  Borda  made  experiments  fimilar  to  thofew  JJL  lfl 
of  Mr  Robins,  and  his  refiiu  exceed  thofe  of  Ro-ibt*  un- 
bins  in  the  proportion  of  5 to  6.  Thefe  differences  ciafions 
arc  fo  confidcrable,  that  we  are  at  a lofs  what  meafure 
to  abide  by.  It  is  much  to  be  regretted,  that  in  a fub- 
jc&  fo  interediog  both  to  the  philofopher  and  the 
man  of  the  world,  experiments  have  not  been  multipli- 
ed. Nothing  would  tend  fo  much  to  perfcA  the  fcier.ce 
of  gunnery  ; and  indeed  till  this  be  done,  all  the  labours 
of  mathematicians  are  of  no  avail.  Their  invedigatkns 
mull  remain  an  unintelligible  cipher,  till  this  key  b« 
fupplicd.  It  is  to  be  hoped  that  Dr  Charles  Hutton 
of  Woolwich,  who  has  fo  ably  extended  Mr  Robins's 
Examination  of  the  Initial  Velocities  of  Military  Pro- 
jectiles, will  be  encouraged  to  proceed  to  this  part  of 
the  fubject.  We  Ihoula  wifh  to  fee,  in  the  fird  place, 
a numerous  fet  of  experiments  for  afeertaining  the  re- 
finances in  moderate  velocities ; and,  in  order  to  avoid 
all  error  from  the  refidance  and  inertia  of  the  machine, 
which  is  ncccflarily  blended  with  the  refidance  of  the 
ball,  in  Mr  Robins's  form  of  the  experiment,  and  u fepa- 
rated  with  great  uncertainty  and  nfle  of  cixor,  we  would 
recommend  a form  of  experiment  fomewhat  different. 

Let  the  axis  and  arm  which  carries  the  ball  be 
nected  with  wheel  work,  by  which  it  can  be  pus  in  mo-ttfBtrr. 
tisn,  and*  gradually  accelerated.  Let  the  ball  be  focotemta4* 
comic Aed  with  a bent  fpriug,  that  this  lhall  gradually  d. 
comprcfs  it  as  the  refidance  incrcafes,  aud  leave  a mark  of 
the  degree  of  comprdlion  ; aud  let  all  this  part  of  the 
apparatus  be  fcrtvticd  from  the  air  except  the  ball.  The 
velocity  will  be  determined  prscifdy  by  the  revolutions 
of  the  sum,  and  the  refidance  by  the  compreffion  of  the 
fpring.  The  bill  method  would  be  to  let  this  part  of 
the  apparatus  he  nude  to  Aide  along  the  1 evolving  aim, 
fo  that  the  ball  can  be  made  to  describe  larger  and  lar- 
ger circles.  An  intelligent  mechanician  will  cafily  cun- 
trive  an  apparatus  of  this  kind,  held  at  any  didance 
from  the  axis  by  a cord,  which  pjfTcs  over  a pulley  in 
the  axis  ltftlf,  and  it  then  brought  along  a perforation 
in  the  axis,  and  come*  out  at  its  extremity,  where  it  ia 
fitted  with  a fvvivel,  to  prevent  it  from  fnapping  by  be- 
ing twilled.  Now  let  the  machine  be  put  in  motion. 

The  centrifugal  force  of  the  ball  and  apparatus  aiU 
caufc  it  to  fly  out  as  far  a*  it  * allowed  by  the  cord ; 
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tad  if  the  whole  is  put  in  motion  by  conae&ing  it  with 
Come  mill,  the  velocity  may  be  moft  accurately  afeer- 
tained.  It  may  alfo  he  fitted  with  a bell  and  hammer 
like  Gravefande's  machine  for  rocafuring  centrifugal 
forces.  Now  by  gradually  veering  off  more  cord,  tne 
didance  from  the  centre,  and  consequently  the  velocity 
and  refiflance  incrcafc,  till  the  hammer  is  difengaged 
and  (trikes  the  bell. 


C T I L E S. 

Thefe  numbers  are  of  frequent  ufc  in  all  quedions  oa 
this  fubjeft. 

Mr  Robins  gives  an  expeditious  rule  for  readily  find* 
mg  <i,  which  he  calls  F (fee  the  article  Gukxery),  by 
which  it  is  made  900  feet  for  a call  iron  ball  of  an  inch 
diameter.  But  no  theory  of  refinance  which  he  pro- 
fetTcs  to  ufc  .will  make  this  height  necefiary  for  produ* 
ring  the  terminal  velocity.  His  F therefore  is  an  rm- 


Anothcr  great  advantage  of  this  form  oF  the  experi-  piryal  quantity,  analogous  indeed  to  the  producing 
mint  is,  that  the  refiflance  to  very  great  velocities  may  he  height,  but  accommodated  to  his  theory  of  the  trajec- 
. t : j : . u. u «r  ........  1. * :nj  . ..  l... 
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tlius  examined,  which  was  rmpoflible  in  Mr  Robins’s  way. 
This  is  the  great  defidcratum,  that  we  may  learn  in  what 
proportion  of  the  velocities  the  refinances  increafe. 

In  the  fame  manner,  an  apparatus,  confiding  of  Dr 
Lynd’s  Anrmtunetcr,  described  in  the  article  Pxlcma- 
t ics,  n°  3 1 1,  &c.  might  be  whirled  round  with  prodigious 
rapidity,  and  the  fluid  on  it  might  lie  made  clammy, 
which  would  leave  a mark  at  its  grcatell  elevation,  and 
thus  difeover  the  refiflance  of  the  air  to  rapid  nioti.ns. 

Nay,  we  are  of  opinion  that  the  refiflance  to  very 
rapid  motions  may  be  meufured  directly  in  the  conduit 
pipe  of  fome  of  the  great  cylinder  bellows  employed  in 
blatl  furnaces : the  velocity  of  the  air  in  tin’s  pipe 
is  afeertained  by  the  capacity  of  the  cylinder  and  the 
ftrokes  of  the  piflon.  We  think  it  our  duty  to  point 
out  to  fuch  as  have  the  opportunities  of  trying  them 
methods  which  prumife  accurate  rcfolts  for  ascertaining 
this  moll  dcfirablc  point. 

We  are  the  more  puz./lcd  what  mcafure  to  abide  by, 
becaufe  Mr  Robins  himfelf,  in  his  Practical  Propofo 


tory  of  cannon-ihot,  which  he  promifed  to  puhlifli,  but 
did  not  live  to  execute.  We  need  not  be  very  anxious 
about  this  ; for  all  our  quantities  change  in  the  fame 
proportion  with  R,  and  need  only  a correction  by  a 
multiplier  or  dfvifor,  when  R fliail  be  accurately  efta- 
bliflied. 

Wc  may  illuflratc  the  ufe  of  thefe  formulx  by  an  ex- 
ample or  two. 

1.  Then,  to  find  the  refiflance  to  a 24  pound  ballctamplsi 
moving  with  the  velocity  of  1670  feet  in  a fecund,  of  thois 
which  is  nearly  the  velocity  communicated  by  1 6 lbs. u^* 
of  powder.  The  diameter  is  5,603  indies.  _ 

Log.  R - - 4.4.58204. 

Log.  </*  - . 4*  1-49674 

Log.  1670*  - - 4-6.4454* 


Log.  334,4.  Ih«.  =r  r - 2.52426 

But  it  is  found,  by  unequivocal  experiments  on  the 
retardation  of  fuch  a motion,  that  it  is  504  lbs.  This 
is  owing  to  the  raufes  often  mentioned,  the  additional 
tioiis,  doe*  not  make  ufc  of  the  refuit  of  his  own  expe-  refiflance  to  great  velocities,  arifing  from  the  condenfa- 
riments,  but  takes  a much  lower  mcafure.  Wc  mull  tion  of  the  air,  and  from  its  preffure  into  the  vacuum 


content  ourfdves,  however,  with  this  experimental  Hvca- 
fure,  bccaufe  it  is  as  yet  the  only  one  of  which-  any  account 
can  be  given,  or  well-founded  opinion  formed. 

Therefore,  in  order  to  apply  our  formula?,  we  mud 
reduce  this  experiment,  w hich  was  made  on  a ball  of 
4!  inches  diameter,  moving  with  the  velocity  of  25-f 
feet  ptr  fecond,  to  what  would  be  the  refiflance  to  a 
ball  of  one  inch,  having  the  velocity  1 foot.  This  will 

evidently  give  us  R=  being  dumoifhed  in 

M’X*5**4 

the  duplicate  ratio  of  the  diameter  and  velocity,  'i  bis 
gives  us  R = o,docoo  381.97  3 pounds,  or. — of 

^ _ tOOOCKJO 

a pound.  logarithm  is  4,58204.  The  refiflance 

Here  determined  is  the  fame  whatever  fubflanct  the  ball 
be  of ; but  the  retardation  nccafioned  by  it  will  depend 
on  the  propot  tion  of  the  refiflance  to  the  v'u  infitu  of 
the  hall  ; tliot  isj  to  its  quantity  of  motion,  tbit  in 
fimilar  velocities  and  diameters  is  as  the  denfity  of  the 
hall.  1 he  balls  ufed  in  military  fervice  are  of  call  iron 
or  of  lead,  whofe  fpcciflc  gravities  are  7,207  and  11,37 
nearly,  water  being  1.  There  is  confidcrnhlc  variety 
in  cafl  iron,  and  this  dimity  is  about  the  medium. 
Thefe  data  will  give  us 

For  Iron.  For  Lead. 

W,  or  weight  of  a ball  1 inch  in 

diameter  - - lbs.  0,13648  0,21533 

Log.  of W - - 9.13509  9*333  o 

E"  • • • jii6",6  1761' ,6 

Log.  of  E - - 3.04790  3.24591 

»,  or  terminal  velocity  180,03  237.42 

Log.  « - - 2.27653  2.37553 

a,  or  producing  height  558,3 


left  by  the  ball. 

2.  Required  the  terminal  velocity  of  this  ball-? 


Log.  R 
Log..*/1 

Log.  refill,  to  vcloc.  I 
Log.  W 

Diff.  of  a and  = log  w* 
Log.  447,4  =» 


+ 4.5810+ 

+ 1.49674 

6.07878r=<2 
1.38021  = b 

5-3°M3 

2.65071 


As  the  terminal  velocity  ir,  ami  producing  height  Tabic  oF 

a,  enter  into  all  computations  u(  military  proje&Ucs*  terminal 
we  have  inferted  the  following  Table  for  the  ufual  fizes^'^’f 
of  cannon-ftmt,  computed  both  by  the  Newtonian  the- 
«ry  of  refiflance,  «uid  by  the  refinances  obler/cd  in  Roud  Robm*. 
bins’s  cxpenmciits. 


hr 

ts 

S 

Ncwtu-i. 

| Ki  LiiiB.  • 

Hum. 

Inch. 

a. 

Jerm.  W 

s «. 

ferm-  Vcl. 

1 a. 

1 

289,9 

2626,4 

263,4 

2168,6 

'.94 

2 

324-9 

3298,3 

293.2 

*723.3 

2.45 

i 

34M 

3788,2 

3-6.4 

3 '27.9 

2,80 

4 

365,3 

4-70.3 

33 -.9 

544*.6 

3.08 

' 6 1 

390,8 

4472.7 

35  5.‘ 

3940.7 

3-52 

9 

418,! 

345-3,3 

379.9 

4311,2 

4»°4 

12 

438,6 

60 1 c>6 

396.3 

49C=,9 

4»4  S 

1 8 , 

4-59.3 

68*3.3 

426, J 

56«3,5 

s.09 

24  ‘ 

492+ 

7376,3 

447.4 

6233,7 

3, Ci 

32 1 

512,6 

8014,8 

465,9 

6780,4 

6,21 

1 

34^.5 

9 >29,9 

49'. 3 

7338.3 

6.73 

Mr  MuUtr,  in  his  writings  on  this  fubjett,  gives  a- 

much 
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The  mo- 
tion* con- 
ftdered 


5J  mlich  fmaller  rnc<tfure  of  rrfftaace,  and  consequently  a 
ltr'% theory rouc^  fF***0,  terminal  velocity : but  hia  theory  is  a 
altogether  from  beginning  to  end  ( See  lus  Supplement  to 

•raucous,  hit  Trtatifctf  Artillery , art.  150,  icc- ) In  art.  148*  be 
aJTumca  an  algebraic  expreflinn  for  a principle  of  mecha- 
nical argument ; and  from  its  confcqucnce  draws  erro- 
neous conclulions.  He  makes  the  refinance  of  a cylin- 
, der  y lefs  tlian  Newtim  fuppojtt  it ; and  his  reafon  is 
fcdfc.  Newton's  mcafure  is  demonftrated  by  his  euro- 
men  tat  ora  Le  Seur  and  Ja^uier  to  be  even  a little  too 
fmall,  upon  his  o*«  principles,  (Not.  277.  Prop.  36. 
B.  II.)  Mr  Muller  then,  without  any  feeming  reafon, 
introduces  a new  principle,  which  he  makes  the  chief 
fiipport  of  his  theory,  in  oppofition  to  the  theories  of 
other  mathematicians.  The  principle  is  falfe,  and  even 
abfurd,  as  we  (hall  have  occafion  to  fhow  by  and  by. 
In  confequcnce,  however,  of  this  principle,  hr  is  ena- 
bled to  compare  the  refults  with  many  experiments,  and 
the  agreement  is  very  flattering.  But  we  fhall  foon  fee 
that  little  dependence  can  be  nad  on  fuch  comparifons. 
We  notice  thefc  things  here,  becaufc  Mr  Muller  being 
head  of  the  artillery  fchool  in  Britain,  his  publications 
have  become  a fort  of  text-books.  We  are  mifcrably 
deficient  in  works  on  this  fubjcCl,  and  mull  have  re- 
course to  tlie  foreign  writers. 

We  now  proceed  to  confider  thefe  motions  through 
their  whole  courfe  : and  we  fhall  firft  confider  them  as 
affeded  by  the  refiftance  only  ; then  we  fhall  confider 
the  perpendicular  afeents  and  defeents  of  heavy  bodies 
totufcT  through  the  air  ; and,  laftly,  their  motion  in  a curvili- 
ncal  trajc&ory,  when  projected  obliquely.  This  muft 
be  done  by  the  help  of  the  abftrufcT  parts  of  fluxionary 
mathematics.  To  make  it  more  petfpicuous,  we  fhall, 
by  way  of  introduction,  confider  the  fiinply  refilled  rec- 
tilineal motions  geometrically,  in  the  manner  of  Sir 
Ifaac  Newton.  As  we  advance,  we  fhall  quit  this 
track,  and  profcaitc  it  algebraically,  having  by  this 
time  acquired  diftinCt  ideas  of  the  algebraic  quaati- 
j.  ties. 

Frelimi-  We  muft  keep  in  mind  the  fundamental  theorems  of 
m*y  abler-  varied  motions. 

1.  The  momentary  variation  of  the  velocity  is  pro- 
portional to  the  fdffce  and  the  moment  of  time  jointly, 
and  may  therefore  be  reprefented  by  z±zv=f  t,  where  v 
is  the  momentary  increment  or  decrement  of  the  velo- 
city the  accelerating  or  retarding  force,  and  / the 
moment  or  increment  of  the  time  t. 

2.  The  momentary  variation  of  the  fquare  of  the  ve- 
locity is  as  the  force,  and  as  the  increment  or  decrement 
of  the  fpacc  jointly  ; and  may  be  reprefented  by  r v 
— ft.  The  firft  propofition  is  familiarly  known.  The 
fecund  is  the  39th  of  Newton’s  Principia,  B.  I.  It  is 
demonftrated  in  the  article  Optics,  p.  281.  and  is  the 
moil  cxtcnftvely  ufeful  propofition  in  mechanics. 

Thefe  things  being  premifed,  let  the  fit  right  line 
AC  (fig.  6.)  reprefent  the  initial  velocity  V,  and  let 
CO,  perpendicular  to  AC,  be  the  tfme  in  which  this 
velocity  would  be  extinguifhed  by  the  uniform  action 
of  the  refiftancc.  Draw  through  the  point  A an  equi- 
lateral hyperbola  A f B,  having  OF,  OCD  for^its  af- 
fymplotcs ; then  let  the  time  of  the  refilled  motion  be 
reprefented  by  the  line  CB,  C being  the  firft  inftant  of 
the  motion.  If  there  be  drawn  perpendicular  ordinates 
DB,  Ac.  to  the  hyperbola,  they  will  be  pro- 
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portion*!  to  the  velocities  of  ths  body  at  tbs  infants 
>, g,  D,  &c.  and  the  hyperbolio  areas  AC  *e,  ACf/i 
ACDB,  &c.  will  be  proportional  to  the  (paces  defenbed 
during  the  times  C *,  Cg,  CB,  &c. 

For,  fuppofe  the  time  divided  into  an  indefinite  num- 
ber of  fmali  and  equal  momenta,  C c,  D <4  flee-  draw 
the  ordinates  a c,  to,  and  the  perpendiculars  6 0, 
Then,  by  the  nature  of  the  hyperbola,  AC  : s r=Or  1 
OC  ; and  AC — a c : a r = O c — OC  : OC,  that  is,  A * 
!or=C<  ; OC,  and  A » : C c = c c : OC,=  AC'  a e s 
AC*OC  ; in  like  manner,  BhD</=  BD*  b D ; Bl> 
UD.  Now  D«/=Cr,  becaufc  the  moments  ~#f  time 
were  taken  equal,  and  the  red  angles  AC'CO,  BD*DO, 
are  equal,  by  the  nature  of  the  hyperbola;  therefore 
A « : B :=AC*  4 but  as  the  points  c,  d 
continually  approach,  and  ultimately  coincide  with  C, 
D,  the  ultimate  ratio  of  AC 's;  to  BD*4^  is  that  of 
AC4  to  Bl)* ; therefore  the  momentary  decrements  of 
AC  and  BD  arc  as  AC*  and  BD*.  Nsw,  bccaufe  the 
refiftance  is  mealurcd  by  the  momentary  diminution  of 
velocity,  their  diminutions  are  as  the  fquare*  of  the  ve- 
locities ; therefore  the  ordinates  of  the  hyperbola  and 
the  velocities  diminifh  by  the  fame  law  ; and  the  initial 
velocity  was  reprefented  by  AC  : therefore  the  veloci- 
ties at  all  the  other  inftants  *,  /,  D,  arc  properly  repre- 
sented by  the  cor  ref  ponding  ordinates.  Hence, 

1.  Since  the  abfeifle  of  the  hyperbola  are  as  the 
times,  and  the  ordinates  are  as  the  velocities,  the  areas 
will  be  as  the  fpace*  described,  and  AC  -eistoAr^/* 
as  the  fpacc  deferibed  in  the  time  C * to  the  fpace 
deferibed  in  live  time  Qg  (ill  Theorem  <m  varied  mo- 
tions). 

2.  The  rc&angle  ACOF  is  to  the  area  ACDB  as 
the  fpacc  formerly  exprefled  by  2 a,  or  £ to  the  fpace 
deferibed  in  the  refilling  medium  during  the  time  CD  1 
for  AC  being  the  velocity  V,  and  OC  the  extinguifhing 
time  et  this  redtangle  is  ureV,  or  E,  -or  2 a,  of  nur  for- 
mer difquihtions  ; and  bccaufe  all  the  rectangles,  fuch 
as  ACOF,  BDOG,  See.  are  equal,  this  corrcfponds 
with  our  former  obfrrvation,  that  tlie  fpace  uniformly 
deferibed  with  any  velocity  during  the  time  in  which  »t 
would  be  uniformly  extinguifhed  by  the  corrcfponduig 
refiftance  is  a conllanl  quantity,  via.  that  in  which  wc 
always  bad  e v = E,  or  2 a. 

3.  Draw  the  tangent  A ■ ; then,  by  hyperbola 
C »— CO  .•  now  C ■ is  the  time  in  which  tlfiPefiiUncc  to 
the  velocity  AC  would  extinguish  it ; for  the  taugent 
coinciding  with  the  elemental  arc  A o of  the  curve,  the 
firft  impulfe  of  the  uniform  action  of  the  refiftance  is 
the  fame  with  the  firft  inipulle  of  its  varied  a&ion.  By 
this  the  velocity  AC  is  reduced  to  a c.  If  this  opera- 
ted uniformly  like  gravity,  the  velocities  would  diminifh 
uniformly,  and  the  fpace  deferibed  would  be  repreflnt- 
ed  by  the  triangle  AC  «. 

This  triangle,  therefore,  reprefents  the  height  thro* 
which  a heavy  body  muft  fall  in  vacuo,  in  older  to  ac- 
quire the  terminal  velocity. 

4.  The  motion  of  a body  refilled  in  the  duplicate  ra- 
tio of  tlie  velocity  will  continue  without  end,  and  a 
fpace  will  be  deferibed  which  is  greater  than  any  af- 
fignahle  fpace,  and  ths  velocity  wifi  grow  lefs  than  any 
that  can  be  ailigned  ; for  the  hyperbola  approaches 
continually  to  the  aftymptote,  but  never  coincides  with 
it.  There  is  no  vc  locity  BD  fo  fmall,  but  a fmallrr 
ZF  will  be  found  beyond  it ; asd  the  hyperbolic  fpace 

may 
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may  be  continued  till  it  exceeds  any  far  face  that  can  be 
tfli  gned.  •• 

5.  The  initial  velocity  AC  ii  to  the  final  velocity 
B D as  the  fum  of  the  extinguishing  time  and  the 
time  of  the  retarded  motion,  it  to  the  extinguishing  time 
alone  : for  AC  : BD  =.  OD  (or  OC  *t-  CD ) ; OC  ; or 
V:»  r f :c  u /, 

6.  The  extinguishing  time  is  to  the  .time  of  the  re- 
tarded motion  as  the  final  velocity  is  to  the  velocity 
loft  during  the  retarded  motion : for  the  rectangle* 
AFOC,  BDOG  are  equal ; and  therefore  AVGi*  and 
BVCD  arc  equal,  and  VC  : VA  - VG  : VB  ; thcre- 

V — 1»  v 

fore  t — — — , and  e = / . 

v V — v — 

7.  Any  velocity  is  reduced  in  the  proportion  of  m 

m — <i 

to  a in  the  time  e . For,  let  AC  : BD  = m : a ; 

n 

then  DO  : CO  = m : n,  and  DC  : CO  = m — n:  it,  and 

m * n n — n 

DC  = — n — CO,  or  / = t — ~ — . Therefore  any  velo- 
city is  reduced  to  one  half  in  the  time  in  which  the  ini- 
tial rcfiftance  would  have  extinguished  it  by  its  uniform 
iftion. 

Thus  may  the  chief  circumftanccs  of  this  motion  be 
determined  by  means  of  the  hyperbola,  the  ordinates 
and  abfeiftae  exhibiting  the  relations  of  the  times  and 
velocities,  and  the  areas  exhibiting  tlic  relations  of  both 
to  the  (paces  defer  ibed.  But  we  may  render  the  con- 
ception of  thefe  circumftanccs  infinitely  more  cafy  and 
fimple,  by  exprefiing  them  all  by  lines,  in  (lead  of  this 
combination  of  lines  and  furfaces.  Wc  Shall  accom- 
plish this  purpofe  by  constructing  another  curve  LKP, 
having  the  line  ML  , parallel  to  OD  for  its  abfeifla, 
and  of  fuch  a nature,  that  if  the  ordinates  to  the  hyper- 
bola AC,  e fg9  BD,  flee,  be  produced  till  they  cut 
this  curve  in  L,  />,  n,  K,  flee,  aivd  the  abfeifTa  in  L,  •, 
h,  t , &.C,  the  ordinate*  * p,  b n,  t K,  fltc.  may  be  pro- 
portional to  the  hyperbolic  areas  e A c •,  J A «r  , 
;AtK.  Let  us  examine  what  kind  of  curve  this  will 
be. 

Make  OC  : O * “ O - : O g then  (Hamilton’s  Co- 
wes, IV.  14.  Cor.),  the  areas  AC  « e,  e xgfvte  equal : 
therefore  drawing  pi,  nt  perpendicular  to  OM,  we 
(hall  have  (by  the  aSTumcd  natuic  of  the  curve  Lp  K), 
Mx  = /f;  and  if  the  abfeifTa  OD  be  divided  into  any 
number  of  finall  parts  in  geometrical  progrcfBon  (rec- 
koning the  commencement  of  them* all  from  O),  the 
axis  V i of  this  curve  will  he  divided  by  its  ordinates 
into  the  fame  number  of  equal  parts ; and  this  curve 
will  have  its  ordinate*  LM,  p 1,  nt.  See.  in  geometri- 
cal progression,  and  its  abfeifTa:  in  arithmetical  progref- 
fiou. 

Alfo,  kt  KN,  MV  touch  the  curve  in  K and  L, 
and  let  OC  be  fuppofed  to  be  to  O <•,  a*  OD  to  O «/, 
and  therefore  C < to  D d as  OC  to  OD  ; and  let  thefe 
lines  C e,  Dd  be  indefinitely  fmall ; then  (by  the  na- 
ture of  the  curve)  L/>  is  equal  to  K r : for  the  aieas 
a AC  c,  b BD  d are  in  this  cafe  equal.  Alfo  to  is  to 
i r,  as  LM  to  KI,  becaufc  e C-:  JD  = CO  : DO ; 

Therefore  IN  : I K =:  r K : r k 
IK  : ML=  r k ol 
ML:  MV  a:*/  :oL 
and  IN  : MN  = r K : 0 L. 

That  Is,  the  fubtangent  IN,  or  MV,  is  of  the  fame  mag*. 
Vox.  XV.  Part  II. 
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nitude,  or  is  a conllant  quantity  in  every  part  of  the 
curve. 

Laflly,  the  fubtangent  IN,  correfponding  to  the 
point  K of  the  curve,  is  to  the  ordinate  K J as  the 
recbmgie  BDOG  or  ACO*F  to  the  parabolic  area 
BDCA. 

For  let  fg  h n be  an  ordinate  very  near  to  BD  f K ; 
and  let  h n cut  the  curve  in  n,  aud  the  ordinate  KI 
in  7 i then  wc  have 

K 7 : y « =r  KI : IN,  or 
Dyso»=:DO:INj 
but  BD;  AC- CO:  DO; 

therefore  B D . Dg  : AC  . q n CO  : IN  : 

Tlicrefore  the  fum  of  all  the  rectangles  BD.Dj  is  to 
the  fum  of  all  the  rectangles  AC  . 7 n,  as  CO  to  IN  ; 
but  the  lum  of  the  rectangles  BD . D ; is  the  fpacc 
ACDB  ; and,  bCcaufc  AC  is  given,  the  lum  of  the  rec- 
tangles AC . 7 n is  the  rectangle  of  AC  and  the  fum 
of  all  the  lines  y n ; that  is,  the  rectangle  of  AC  and 
RL : therefore  the  fpacc  ACDB  ; AC  . RL  = CO  : 

IN,  and  ACDB  X IN  = AC  . CO . RL.  j and  there- 
fore IN  : RL  ..  C . CO  : ACDB. 

Hence  It  follows  thatQL  expreil'es  the  area  BV  \ , and, 
in  general,  that  the  part  ot  incline  parallel  to  OM,  which 
lies  between  the  tangent  KN  and  the  curve  L s>  K,  cx- 
prefl*e«  the  correfponding  area  of  the  hyperbola  which 
lies  without  the  rectangle  BDOG. 

;od  now,  by  the  help  of  this  curve,  we  have  an  eafy 
way  of  conceiving  and  computing  the  motion  of  a body 
through  the  air.  For  the  tub  tan  gent  of  our  curve  now 
"rcprcfents  twice  the  height  through  which  the  ball 
mult  fall  in  vacuo,  in  order  to  acquire  the  terminal  ve- 
locity ; and  therefore  ferves  for  a fcalc  on  which  to 
mcafurc  all  the  other  representatives  of  the  motion.  ;6 

But  it  remains  to  make  another  obfer  cation  on  the  Die  wWe 
curve  L/i  K,  which  will  favc  us  all  the  trouble 
graphical  operations,  and  reduce  the  whole  to  a very  ariOxmets- 
fimple  arithmetical  computation.  It  is  of  fuch  a i:a-  osl  o :r. fu- 
ture, that  when  MI  is  confidercd  as  the  abfeifTa,  and  is tation. 
divided  into  a number  of  equal  parts,  and  ordinate*  arc 
drawn  from  the  point*  of  divifion,  the  ordinates  arc  a 
feries  of  lines  in  geometrical  progreffioa,  or  are  conti- 
nual proportionals..  Whatever  is  the  ratio  between  the 
fitil  and  fecond  ordinate,  there  is  the  fame  between  the 
fecond  and  third,  between  the  third  and  fourth,  and  fo 
on  ; therefore  the  number  of  parts  into  which  the  ab- 
feula  ia  divided  is  the  number  of  thefe  equal  ratios 
which  is  contained  iu  the  ratio  of  tlic  fiill  ordinate  to 
the  hit : For  this  rcafon,  tliis  curve  has  got  the  name 
of  th c/ogi/lic  or  logarithmic  curve;  and  it  is  of  immeufe 
ufe  in  the  modern  mathematics,  giving  us  the  folutioa 
of  many  problems  in  the  moft  fimple  and  expeditious 
manner,  on  which  the  genius  of  the  ancient  mathema- 
ticians had  been  excicilcd  in  vain.  Few  of  our  readers 
arc  ignorant,  that  the  numbers  called  logarithms  arc  of 
equal  utility  in  arithmetical  operations,  enabling  us 
not  only  to  folve  common  arithmetical  problem*  with 
aftonifhing  difpatch,  but  alfo  to  folve  others  which  arc 
quite  inacceflible  iu  any  other  way.  Logarithms  are  no- 
thing more  than  the  numerical  meafures  of  the  ahfeifla 
of  this  carve,  correfponding  to  ordinates,  which  arc 
sneafured  on  the  fame  or  any  other  fcalc  by  the  natural 
numbers  j that  is,  if  Mly  be  divided  into  equal  parts, 
aadfrom  the  points  of  divifion  lines  be  drawn  parallel  to 
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MI,  cutting  the  cum  Lp  K,  aod  from  the  points  of 

intcrfe&ion  ordinates  be  drawn  to  MI,  thefe  will  divide 
MI  into  portions,  which  arc  in  the  fame  proportion  to 
the  ordinates  that  the  logarithms  bear  to  their  natural 
number*. 

In  conftru&ing  this  curve  we  were  limited  to  no 
particular  length  of  the  line  LR,  which  reprefented  the 
ipace  ACDB } and  all  that  wc  had  to  take  care  of  was, 
that  when  OC,  O .,  O g were  taken  in  geometricaljpro- 
greflion,  Mr,  M t (hot kid  be  in  arithmetical  progreflton. 
The  abfciffse  having  ordinates  equal  top/,  n /,  &c.  might 
have  been  twice  as  long,  as  is  fhown  in  the  dotted  curve 
which  is  drawn  through  L.  All  the  lines  which  ferve  to 
mcafur*  the  hyperbolic  fpaces  would  then  have  been 
doubled.  But  NI  would  alfo  have  been  doubled,  and 
our  proportions  would  have  ftill  held  good;  bccaute  this 
fnbtangent  is  the  fcale  of  meafurement  of  otlr  figure,  as 
E or  a a is  the  fcale  of  meafurement  for  the  motions. 

Since  then  we  hare  tables  of  logarithms  calculated 
fpr  every  number,  wc  may  make  tile  of  them  in  dead 
of  this  geometrical  figure,  which  ftill  requires  confi* 
tierable  trouble  to  fuit  it  to  every  cafe.  There  are  two  fets 
of  logarithmic  tables  in  common  ufc.  On*  is  called 
a table  of  hyperbolic  or  natural  logarithms.  It  is 
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Certain  reafons  of  convenience  have  given  rife  te 

another  fet  of  logarithms ; thefe  are  fuited  to  a logV 
ftic  curve  whofc  fubtangent  is  only  vV'Ws  *1*  or* 
dmate  which  is  equal  to  the  fide  of  the  hyperbolic 
fquare,  and  which  is  afTumed  for  the  unit  of  number. 

We  (hall  foil  our  applications  of  the  preceding  invef* 
tigation  to  both  thefe,  and  fhall  fir  ft  ufc  the  common 
logarithms  whole  fubtangent  is  0,43429.  y 

The  whole  fubjeA  wilt  be  beft  illtiftrated  by  taking  Illuftrsead 
an  example  of  the  different  quellioni  which  may  be  pto-^J  ttm 
pofed. 


RecoflcA  that  the  redaagle  ACOF  is  = 2*,  or  — or 
E,  for  a ball  of  caft-iron  oae  inch  diameter,  and  if  it 
has  the  diameter  </,  it  is  — — , or  2 ad,  or  E d. 

I.  It  may  be  required  to  determine  what  will  be  the 
fpace  deferibed  in  a given  time  t by  a baU  letting  out 
with  a given  velocity  V.  and  what  will  be  its  velocity 
vat  the  end  of  that  time. 

Here  we  have  NI  j MI  =:  ACOF  : BDCA  ; now 
NI  is  the  fubtangent  of  the  logiftic  curve  ; MI  is  the 
difference  between  the  logarithms  of  OOand  OC;  that 
is,  the  difference  between  the  logarithms  of  e+i  and  t ; 


Therefore  by  common  logarithms  0,434.29  : log. 


fuited  to  fuch  a curve  as  is  drawn  in  the  figure,  where 

the  fuhtangent  is  equal  to  that  ordinate  r ’ which  cor*  ACOF  is  2 ad,  or  or  E J. 
refpunds  to  the  fide  -O  of  the  fquare  »**0  inferred  be- 
tween the  hyperbola  and  its  affvmptotcs.  This  fquare  — - — , „ - . 

is  the  unit  of  furfnee,  by  which  the  hyperbolic  areas  /'  + ' -lofr  '=***;  fP*<*  deferibed, 

sire  expreffed  ; its  fide  is  the  unit  of  length,  by  which  m 3,4*439  : k>g.  -~~.se  2 ad : S, 
the  lines  belonging  to  the  hyperbola  arc  exprefled  ; * u * e 

is  = I,  or  the  umt  of  numbers  to  which  the  logarithms 
are  fuited,  and  then  IN  is  alfo  l.  Now  the  fquare 

• being  unity,  the  area  BACD  will  be  fome  number; 

* O being  alfo  unity,  OD  is  fome  number  ; Call  it  x. 

Then,  by  the  nature  of  the  hyperbola,  OB  : O'  r= 


and  S.  s:  - 


2 ad 

"0,434*9 


X log. 


c+t 


e+t 


» 1 ; DB  : That  is,  x : 1 = 1 : — , fo  that  DB  is  — . 

X x 

Now  calling  D d k,  the  area  BD  d t,  which  is  the 
fluxion  (ultimately)  of  the  hyperbolic  area,  is—.  Now 

in  the  curve  LpK,  MI  has  the  fame  ratio  to  NI  that 
BACD  has  to  : '1  herefore,  if  there  be  a fcale  of 
which  NI  is  the  unit,  the  number  on  this  fcale  cor- 
refponding  to  Mi  has  the  fame  ratio  to  1 which  the 
number  meafuring  BACD  has  to  1 j and  1 #,  which 
correfponds  to  BD di,  is  the  fluxion  (ultimately)  of 
Ml ; IBereforc,  if  Ml  be  called  the  logarithm  of  x, 

~ is  properly  reprefented  by  the  Buxton  of  MI.  In 

ihort,  the  line  MI  is  divided  precifely  as  the  line  of 
numbets  on  a Gunter’s  fcale,  which  is  therefore 
a line  of  logarithms  ; and  the  numbers  called  loga- 
rithms arc  juft  the  lengths  of  the  different  parts  of  this 
line  mcafured  on  a fcale  of  equal  parts.  Therefore,  when 

we  meet  with  fuch  an  expreftion  as  — viz.  the  flu- 
xion of  a quantity  divided  by  the  quantity  itfelf,  we 
confide r it  as  the  fluxion  of  the  logarithm  of  that  quan- 
tity, becaufe  it  is  really  fo  when  the  quantity  is  a num- 
ber j and  it  is  therefore  ft ri&]  y true  that  the  fluent  of 

— is  the  hyperbolic  logajithaf  of  x. 


by  hypeiboiic  logarithms  Ss’  2 ad  X log. 

Let  the  ball  be  a 12  pounder,  and  the  initial  velo- 
city be  1600  feet,  and  the  time  20  fecund*.  Wc  muft 
2 oJ 

firft  find  r,  which  is  -y — , 

Therefore,  log.  2 a - - 4.  3.03236 

Iog-  ^ (4*  5)  - + 0.65321 

log.  V.  (1600)  - — 3.20412 

Log.  of  3*, 03,=#  - - 0.48155 

And^r+f  is  23", 03,  of  which  the  log.  is  1.36229 

from  which  take  jhc  log.  of  t - 048 1 45 

remains  the  log.  of  - - 0.88084 

This  muff  be  confidered  as  a common  number  by 
. . 2 1 id 

which  we  are  to  multiply  * 


°»43429 

Therefore  add  the  logarithms  of  2 ad 

kog.  if' 

loz 


°>434,9 


Log.  S. 


+ 3-6*557 
+ 9-94490 
— 9-fi377* 
3.99169 


OD  : 


9831  feet 

For  the  final  velocity, 

OC=AC  : BD,  or  e+r  . e=V  : «. 

»3',°3  !.JV>3=i6oo . 2to'„=vi. 

The  halt  ha.  therefore  gone  3278  yard.,  and  it.  ve- 
locity u reduced  lxom  1600  to  210. 

It 
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It  may  be  agreeable  to  the  reader  to  fee  the  gradual 
progrefs  of  the  ball  during  fome  lVconds  of  its  motion. 

r.  S.  Djf.  V.  Djf. 

'!  >383  >*°3  *?! 


*:  *««  'tu  f*  tit 

K 3il6  74+  ®°+  114 

< +o8°  6$  ®?°  4 

5,  569  ^ 67 

^ 5*94  y J 537  ' 

The  firft  column  is  the  time  of  the  motion,  the  fc- 
cond  is  the  fpace  defcribed,  the  third  is  the  difference* 
pf  the  f paces,  Showing  the  motion  during  each  fuccd- 
livc  fccond  ; the  fourth  column  is  the  velocity  at  the 
end  of  the  time  t ; and  the  kH  column  is  the  diffe- 
rences of  velocity,  (bowing  its  diminution  in  each  fuccef* 
fj»c  fccond.  Wc  fee  that  at  the  diilance  of  JOOO  yards 
the  velocity  is  reduced  to  one  half,  and  at  the  diilance 
of  lefs  than  a mile  it  is  reduced  to  one  third. 

II.  It  may  be  required  to  determine  the  diflance  at 
which  the  initial  velocity  V is  reduced  to  any  other 
quantity  v.  This  quctlion  is  folvcd  in  the  very  fame 
manner,  by  fubflituting  the  logarithms  of  V and  v for 
thol'c  of  #+<  and  e ; fur  AC  : BD  = OD  : OC,  and 
AC  OD  V <+#. 

therefore  log.  or  log.  — = log.  — 

Thus  it  is  required  to  determine  the  diflance  in  which 
the  velocity  1780  of  a 24  pound  ball  (which  is  the  me- 
drum  velocity  of  fuch  a ball  diichargcd  with  16  pounds 
of  powder)  will  be  reduced  to  1500. 

Here  d is  5,68,  and  therefore  the  loga- 
rithm of  2 a d is  - - +3.78671 

V 

L <*-«  0,07433,  of  which  the  log.  4s  +8.87116 
Log.  0*43429  - - —9*63779 

m - 

Log.  1047,3  349  T8^*  3^009 

This  reduction  will  be  pruduced  in  about  ^ of  a fc- 
cond- 


1.377-  Therefore  log.  la  3 032313 

d 9.87506 
m 0.19782 

Log-  tadm  3.10524 


and  2 * dm  zz  1274,2. 

Now  1274,2  : 100=0,43429  t 0,03408  = f 

But  t = — ^—=0,763,  and  its  loganthm=9.8825i, 

which,  added  to  0.03408,  gives  0.91660,  which  is  the 
lug.  of  t + /,  = 0,82 5,  from  which  take  e,  and  there 

remains  /=,o",o6i,or^^  of  a fccond,  for  the  time  of 

pottage.  Now,  to  find  the  remaining  velocity,  fay 
8a 5 : ,763  = 1 670  : 1 544,  = t»- 

But  in  Mr  Robins’s  experiment  the  remaining  velo- 
city was  only  1425,  the  ball  laving  loll  245  ; whereas 
by  this  computation  it  fhoukl  have  loft,  ouly  1 26.  It 
appears,  therefore,  that  the  refinance  is  double  of  wlot 
it  would  have  been  if  the  refinance  increafcd  in  the  du- 
plicate proportion  of  the  velocity.  Mr  Robins  fays  it 
is  nearly  triple.  But  be  fuppofc*  the  rdillance  to  flow 
■notions  much  fmaller  than  his  own  experiment,  fo  often 
mentioned,  fully  warrants. 

The  time  t , in  which  the  refinance  of  the  air  would 
extinguish  the  velocity  is  tf',763.  Gravity,  or  the 

, . 1 670 

weight  of  the  bullet,  would  have  done  it  in— or5*  J 

therefore  the  rcfiilancc  is  — times,  or  nearly  68 

times  its  weight,  by  this  theory,  or  5,97  pounds.  If  we 
calculate  from  Mr  Robins’s  experiment,  we  mull  fay  log. 
V 

— : 0*43429  = too : e V,  which  will  be  630,23,  and 

630,23  „ . 52  . , , 

e=— -7 — -=  o ,3774,  and  — * gives  138  for  the 

,670  0,3774  6 3 


111.  Another  quclliou  may  be  to  determine  the  time 
which  a ball,  beginning  to  move  with  a certain  veloci- 
ty, employs  in  palling  over  a given  (pace,  and  the  di- 
minution of  velocity  which  it  fuilains  from  the  rcGftance 
of  the  air. 

Wc  may  proceed  thus  : 

2 ad:  8=0,43429  : log. , = 4 . Then  to  log. 
f + f * 

— — add  log.  t and  we  obtain  log.  r + 1,  aqde  +/;  from 

which  if  we  take  * wc  have  t . Then  to  find  v,  fay 
jS  r+»:  rz=Vi*. 

A:yb»tion  We  (hall  conclude  thefc  examples  by  applying  this 
trf  «n  r*j*-  fcfl  rule  to  Mr  Robins’s  experiment  on  a inu&ct  bul- 
MfRahk*.!**  ^ an  *nc^  *n  diameter,  had  h*  velo- 

city reduced  from  1670  to  1425  by  palling  through 
***-'*'  ico  .feet  of  air.  This  we  do  in  order  to  diicover  the 
J voj  rcGftance  which  it  fuftained,  and  compare  it  with  the 
*•  (l  refinance  to  a velocity  of  1 foot  ft*  fccond. 

We  mull  fir  11  afeert^jn  the  firft  term  of  our  analogy. 
The  ball  was  of  lead,  and  therefore  2 « mull  be  multi- 
plied by  d and  by  m,  which  ex  pic  lies  the  ratio  of  the 
denfity  of  lead  to  that  of  cad  iron,  d is  0,7  j,  and  m is 


proportion  of  the  rcGftance  to  the  weight,  and  makes 
the  refinance  12,07  pounds,  fully  double  of  the  other. 

It  is  to  be  obfeivcd,  that  with  this  velocity,  which 
greatly  exceeds  that  with  which  the  air  can  rufh  into 
a void,  there  mull  he  a lialicai  piefTure  of  the  atmo- 
fpherc  equal  to  pounds.  TJiis  will  make  up  the  dif- 
ference, and  allows  us  to  conclude  tliat  the  rcfiilancc 
aritiug  fulely  from  the  motion  communicated  to  tite  air 
follows  very  nearly  the  duplicate  prcpoition  of  the  vt- 
locity. 

1 he  next  experiment,  with  a velocity  of  2690  feet, 
gives  a rcfiilancc  equal  to  157  times  the  weight  of  the 
bullet,  and  this  bears  a much  greater  proportion  to  the 
former  than  1690'  does  to  1670*;  which  (hows,  that  al- 
though thefe  experiments  clearly  demonllrate  a prodi- 
gious augmentation  of  refiiijmcc,  yet  they  arc  by  no 
means  fufceplible  of  the  prccifion  which  is  uccefTary  for 
difcovering  the  law  of  this  augmentation,  or  for  a good 
foundation  of  practical  rules ; aud  it  is  dill  greatly  to 
be  wifhed  that  a more  accurate  mode  of  inveftigatiun 
could  be  difeovered.  59 

Thus  we  have  explained,  in  great  detail,  the  princi-R^*P‘tB* 
pics  and  the  proeds  of  calculation  for  the  fimplc  cafe lallo,u 
4 A a pf 
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PROJECTILES. 


of  the  motion  of  projc&iles  through  the  air.  The  learn- 
ed reader  wtU  think,  that  we  have  been  unrcafonably 
prolix,  an*!  that  the  whole  might  have  been  com- 
. prihd  in  lefs  morn,  by  taking  the  algebraic  method. 
We  acknowledge  that  it  might  have  been  done  even  in 
a few  lines.  But  we  lave  obferved,  and  our  obferva- 
tion  has  been  confirmed  hv  perfons  well  verfed  in  fuch 
fubje-cts,  that  in  all  cafes  where  the  (luxionary  procefs  in- 
troduces the  fluxion  of  a logarithm,  there  is  a great  want 
of  difttnd  ideas  to  accompany  the  hand  and  eye.  The  fo- 
lutioncomesout  by  a fort  of  magic  or  legerdemain,  wc  can- 
not tell  either  how  or  why.  We  therefore  thought  it  our 
duty  to  fumifh  the  reader  with  diftinA  conceptions  of 
the  things  and  quantities  treated  of. ' For  this  reafon,  af- 
ter (bowing,  in  Sir  Ifaac  Newton’*  manner,  how  the 
{paces  delcribcd  in  the  retarded  motion  of  a projcttilc 
followed  the  proportion  of  the  hyperbolic  areas,  we 
fhewed  the  nature  of  another  curve,  where  lines  could 
be  found  which  incrcafe  in  the  very  fame  manner  as 
the  path  of  the  proje&ile  incrcafcs  ; fo  that  a point  dc- 
feribing  the  abfeiffa  MI  of  this  curve  moves  precifely 
as  the  projt&ile  docs.  Then,  difeovering  that  this  line  is 
the  fame  with  the  line  of  logarithms  on  a Gunter’s  fcale, 
we  fhewed  how  the  logarithm  of  a number  really  repre- 
sents the  path  or  (pace  deferibed  by  the  projectile. 
And  we  were  the  more  difpcftd  to  do  this,  bccaufe  in 
the  articles  Logarithms  and  Logamthmic  Corne, 
there  lias  cot  been  that  notice  taken  of  it  which  would 
have  been  proper. 

Having  thus,  we  hope,  enabled  the  reader  to  conceive 
tliftinftly  the  quantities  employed,  we  (hall  leave  the 
geometrical  method,  and  profecute  the  reft  of  the  fub- 
60  je£t  in  a more  compendious  maimer. 

Of  the  per-  arc,  *n  t^c  next  to  COnfider  the  perpendb 

l^certTri r Cl^ar  afccnls  and  defeents  of  heavy  projectiles,  where  the 
heavy  pro-  refinance  of  the  air  is  combined  with  the  action  of  gra- 
jidliUs.  rity  : and  we  (hall  begin  with  the  defeents. 

Let  w,  as  before,  be  the  terminal  velocity,  and/  the 
accelerating  power  of  gravity  : When  the  body  moves 
with  the  velocity  u,  the  refill ance  is  equal  to  / ; and  in 
every  other  velocity  v,  we  muil  have  u * : v * = / : 
g v * ’ 

— — , = r,  for  the  rcfidancc  to  that  velocity'.  In  the 

defeent  the  body  is  urged  by  gravity  /,  and  oppofed 
g v % 

by  the  rdiflancc  —y : therefore  the  remaining  acee- 


o ' 

its  hyperbolic  logarithm.  Therefore  S = — — X 

L y'u1 — -f-  C.  Wliere  L means  the  hyperbolic 
logarithm  of  the  quantity  annexed  to  it,  and  X may  be 
ufed  to  exprefs  its  common  logarithm.  (See  article 
Fluxions). 

The  contlant  quantity  C for  completing  the  fluent 
Is  determined  from  this  confideration,  that  the  fpuce 
deferibed  is  e,  when  the  velocity  is  o ; therefore  C — 
v 1 _ . — v v 1 __ 

y XLvk*  =o,  and  C — -y-  X L *yu  *»  and  the 
complete  fluent  S = y X 1 — JL  — v*, 


—-XL  / — !!-!—.= — - — xX  /HL 

“/  V a » — V 1 °»43429J  V a1-*1* 

or  (putting  M for  0,43429,  the  modulus  or  fubtangeot 

of  the  common  logiflic  curve)  = xX  ^ / — - — 

This  equation  c(labli(hcs  the  relation  between  the 
fpacc  fallen  through,  and  the  velocity  acquired  by  the 

fafl.  We  obtain  by  it  =r  L f - -,  and 

« V u * — v 1 


2g  S r v * . . 

— r~ = L * “5 ; nr,  which  is  (till  more  convent* 

MxifS  h * . . 

cut  for  us,  jp =:  X jjy  v a tliat  is,  equal  to 

the  logarithm  of  a certain  number : therefore  haring 
found  the  natural  number  correfponding  to  the  fra&ion 

M X 27  S ..  . . . . , , . 

— , confidcr  it  as  a logarithm,  and  take  out  tbs 

number  correfponding  to  it : call  this  a.  Then,  finee 

if 1 

n is  equal  to  — r wc  have  n«*— 

T »<  — v | 

and  n u 1 — « * = nv  \ or«v,  = u'Xw  — v , and  v * 

* 1 X*—  I 


To  expedite  all  the  computations  on  this  fubjed,  It 
will  be  convenient  to  have  multipliers  ready  computed 
for  M X 2/,  and  its  half, 

viz.  27,794,  whole  log.  is  - 1*4459.6 

and  13,897  - - *-14293 


. 7 V 

kratiag  force,  which  we  (hall  call/,  is/ — or 

gu'—gv'  g y-)  , 

if  u * ’ 

Now  the  fundamental  theorem  for  varied  motions  is 

• • ,•  TV  U * TV  . 

ft  = if  r,  and  / = = — X -7 ■„  and  / = 

J g * *—  w* 

it  * _/*  V V V V 

— X 1- i + C.  Now  the  fluent  of  U 

/ If  — V U —V 

s:  -—  hyperb.  log  of  %/u  * — - v a.  For  the  fluxion  of 

~ t v .... 

./„  » vl  u — ===&_=,  and  this  divided  by  the 

T */  if  * — t>  * 

qqintity  v*,  of  which  it  is  the  fluxion,  gives 

precifely  WT^~T»  vehich  is  therefore  the  fluxion  of 


But  v may  be  found  much  more  cxpeditiojfly  by 

obferving  that  — r ***  l^c  f^"!  of  **  arc^ 

of  a circle  whofe  radius  is  if,  and  whofe  fine  is  t»,  or 
v 

whole  radius  is  unity  and  fine  zs  “ : therefore,  cbofi- 

dering  the  above  fraftion  as  a logarithmic  fecant,  look 
for  it  in  the  tables,  and  then  take  the  fine  of  the  arc  of 
which  this  is  the  fccairt,  and  multiply  it  by  « / the  pro- 
duct is  the  velocity  required. 

Wc  (hall  take  an  example  of  a ball  whofe  terminal 
velocity  is  689 f feet,  and  afeertain  its  velocity  after  a 
fall  of  1848  feet.  Here, 


M * = 475200 
v = 6897 
g =32 
S =1848 


acd  its  log.* 


•=  5.67688 

2. »38+4 
1.50515 

3. J6670 
Then 
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Then  !ojf<  ,7,794 
kg.  S 
log..’ 


PRO 


J E 

+ 1.44196 

4.  3.26670 
— 5,67688 


Log.  of  0,10809  = lop.  n - 9*°3373 

0,10809  is  the  logarithm  of  1,2826  — *,  and  n — 1 = 

w'X/i  — I , , 

9, 2826,  and  =323,6',  = t?  , andv  = 


323»6* 

In  like  manner,  0,054045  (which  is  half  of  0,10809) 
wall  be  found  to  be  the  logarithmic  fecaut  of  28°,  whole 
line  0,46947  multiplied  by  689  j gives  324  for  the  velo- 
city. 

The  procefs  of  this  folution  fuggefts  a very  pcrfpi- 
cuous  manner  of  conceiving  the  law’  of  defeent  j and  it 
may  We  thus  cxprtfTed  : 

M is  to  the  logarithm  of  the  fccant  of  an  arch  whofc 

fine  is  -,  and  radius  t,  as  2a  is  to  the  height  through 

which  the  body  m ifl  fall  in  order  to  acquire  the  velo- 
city r.  Thus,  to  take  the  fame  example. 

1.  Let  the  height  h be  fought  which  will  produce  the 
velocity  323,62,  the  terminal  velocity  of  the  hall  being 

v 1 . , 323,62 

689,34.  Here  2 a,  or—  is  14850,  and  = 

0,46947,  which  is  the  fine  of  28°.  rll»e  logarithmic 
fccant  ot  this  arch  is  0,05407.  Now  M or  0,43429  : 
0,05407=  14850  : 1848,  the  height  wauled.' 

2.  Required  tin-  velocity  acquired  by  the  body  by 

falling  1848  leet.  Say  14850:  1848  = 0,43429: 
0,05407.  Look  for  this  number  among  the  logarith- 
mic fccant s.  It  will  be  found  at  28%  of  which  the  lo- 
garithmic fine  is  9.67161 

Add  to  tins  the  log.  of  u - - 2.83844 

The  fum  ...  2.5 10c 5 

is  the  logarithm  of  523,62,  the  velocity  required. 

We  may  obferve,  from  thefe  folutions,  that  the  ac- 
quired velocity  continually  approaches  to,  but  never 
equals,  the  terminal  velocity.  For  it  is  always  exprtf- 
«t  fed  by  the  fine  of  an  arch  of  which  the  terminal  vcloci- 
*£?ii*nof  ^ '5  We  cannot  help  taking  notice  here 

3d,  m-V  of  a very  ftrange  afTertion  of  Mr  Muller,  late  profclfor 
of  mathematics  and  director  of  the  royal  academy  at 
Woolwich.  He  maintains,  in  his  Treat  ife  on  Gunnery, 
his  Treatife  of  Fluxions,  and  in  many  of  lus  numerous 
works,  that  a body  cannot  pofTibly  move  through  tlie 
air  with  a greater  velocity  than  this;  and  he  makes  this 
a fundamental  principle,  on  which  lie  cllablilhcs  a theo- 
ry of  motion  in  a refilling  medium,  which  he  arierts 
with  great  confident*  to  be  the  only  jull  theory  ; fay- 
ing, that  all  the  inveftigations  of  Bernoulli,  Euler,  Ro- 
bins, Siinpfon,  and  others,  are  erroneous.  We  ult  this 
ftrong  exprefiion,  becaufc,  in  his  critic i£m»  ou  the 
works  of  thofe  celebrated  mathematicians,  he  lays  afide 
good  manners,  anil  taxes  them  not  only  with  igno- 
rance, but  with  dilhoncliy  ; faying,  for  inltance,  that  it 
required  no  fmall  dexterity  in  Robins  to  confirm  by  hig 
experiments  a theory  founded  on  falfc  principles ; and 
that  Thomas  Simplon,  in  attempting  to  conceal  his 
obligations  to  him  for  feme  valuable  prupofitions,  by 
changing  their  form,  had  ignorantly  fallen  into  grols 
errors. 

Nothing  can  be  more  palpably  abfurd  than  this  after- 
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tion  of  Mr  Muller.  A blown  bladder  will  have  but  a 
fmall  terminal  velocity ; and  when  moving  with  this  ve- 
locity, or  one  very  near  it.  there  can  be  no  doubt  that 
it  will  be  made  to  move  much  fwiftcr  by  a fmart  llroke. 

Were  the  afTertion  true,  it  would  be  impoffible  for  a 
portion  of  air  to  he  put  into  motion  through  the  reft, 
for  its  terminal  velocity  is  nothing.  Yet  this  author 
makes  this  afTertion  a principle  of  argument,  faying, 
that  it  is  impeflible  that  a ball  can  iftue  from  the  mouth 
of  a cannon  with  a greater  velocity  than  this ; and  dial 
Robins  and  others  aic  grofsly  mitlakcn,  when  they  give 
them  velocities  three  or  four  times  greater,  and  re  fill  - 
antes  which  are  icor^o  times  greater  than  is  poftibic; 
and  by  thus  compcnfating  his  l'mall  velocities  by  ftiU 
{mailer  rcfiftanccs,  he  confirms  his  theory  by  many 
experiments  adduced  in  fupport  of  the  other*.  No  rca- 
fon  whatever  can  be  giveu  for  the  afTertion.  Newton, 
or  perhaps  Huygens,  was  the  firft  who  obferwrd  that 
there  was  a limit  to  the  velocity  which  gravity  could 
communicate  to  a body  ; and  this  limit  was  found  by 
his  commentator*  to  be  a term  to  which  it  was  vaftly 
convenient  to  refer  all  its  other  motions.  It  therefore 
became  an  objt&of  attention;  and  Mr  Muller,  through 
inadvertency,  or  want  of  diicernment,  lias  fallen  into 
this  miftake,  and  with  that  arrogance  and  felf-conceit 
which  mark  all  his  writings,  has  made  this  miftake  a 
fundamental  principle,  becaufc  it  led  him  to  cftabiifh  a 
novel  let  of  do&rincs  on  this  fubje&.  He  was  fretted 
at  the  fuperior  knowledge  and  talents  of  Mr  Simplon* 
bis  inferior  in  the  academy,  and  was  guilty  of  fevcral 
mean  attempts  to  hurt  his  reputation.  13m  they  were 
uiifucccCbfuL 

We  might  proceed  to  cunfider  die  motion  of  a botjy  Motion  of 
projected  downw  ards.  While  the  velocity  of  projection*  body  pro* 
is  lefs  than  the  terminal  velocity,  the  motion  is  deter- 
mined  by  what  we  have  already  find : for  we  mu  ft  com-^*^ 
putc  the  height  neceflary  for  acquiring  this*  velocity  in 
the  air,  and  fuppofc  the  motion  to  have  begun  there. 

But  if  the  velocity  of  projection  be  greater,  tills  method 
fails.  We  pafs  it  over  (though  not  in  the  icaft  more 
difficult  than  what  has  gone  before),  becaufc  it  is  of 
mere  curiofity,  and  never  occurs  in  any  intcrcfting  cafe. 

We  may  juJt  obferve,  that  fince  the  motion  is  iwifter 
than  the  terminal  velocity,  the  refiltancc  muft  be  grcatl 
cr  than  the  weight,  and  the  motion  will  be  retarded. 

The  very  fame  procefs  will  give  us  for  the  fpace  deferibed 

S = *~X  L / — — j|»  V being  the  velocity  of 

projection,  greater  than  w.  Now  as  this  fpace  evident- 
ly incrcafe*  continually  (becaulc  the  body  always  falls), 
but  does  not  become  infinite  in  any  finite  time,  the  frac- 
V*— a* 

tion  — : : docs  not  become  infinite  : that  is,  v * 

v — y 

does  not  become  equal  to  therefore  although  the 
velocity  V is  continually*  diminilhcd,  it  never  becomes 
lo  fmall  as  u.  Therefore  u is  a limit  of  diminution  as 
well  as  of  augmentation.  . 4t 

We  mutt  now  afeertain  the  relation  between  tile  timeRrUtion 
of  the  defeent  and  the  fpace  deferibed,  or  the  velocity  between 
acquired.  For  this  purpofc  we  may  ufe  the  other 

damcntal  propofition  of  varied  rootioni /isv,  which,  inondfpacw 
« v\ . . . tltlatbsJj. 

the  prdient  cafty  becomes  - — j—  /=«  ; therefore  / = & c. 
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r!x_L_,=iy  and  I =-X 

Now  (ait.  Flexions)  f “ — , =L Therc- 
’ fore»=-lxL  /'±-’,=  ' -XX  /SS  This  flit- 

J V «— * M.?  V •»— V 

. ent  need*  no  conftant  quantity  to  complete  it,  of  rather 
C=:«  ; for  f mull  be  =0  when  vrro.  This  will  evi- 
dently be  the  cafe  ; for  then  L»  *•  L -~’= 

Li,  = a 

But  how  does  this  quantity  ~£-X  X*  fU— * figmfy  * 
Mg  s/  u — v 

time  ? Oltfervc,  that  m whatever  number*,  or  by  what- 
ever units  of  fpacc  and  time,  * and  g are  exprdTetJ, 

* expreffes  the  number  of  unha  of  tinvc  in  which  the  ve- 
locity a is  communicated  or  ejctinguilhed  by  gravity  ; 

and  L#  / * or  / HiT,  is  alwava  an  abflraft 

V u — v M V u — v 

Bumbcr,  multiplying  thia  time. 

We  may  illuilratc  this  rule  by  the  fame  example.  In 
what  tim<  will  the  body  acquire  the  velocity  323*6*  ? 
Here  « + « = 1012,96,  u — v =r  365,7a  ; therefore 

/^±^=  o,a2l  22?*  and  — (In  feet  and  fecund*)  is 
A *ar— *v  g 

2i ' ,54 2*  Now,  for  greater  pcrfpicuity,  convert  the 

equation /=Ji- X X into  a proportion:  thus 

• M*  V 

M:X  and  we  liave  043429  :o, 

V v — v g 

e=  ji'%54 z : 1 0^,973,  the  time  required. 

This  i»  by  far  the  moll  ditlinft  way  of  conceiving 
The  fuhjtrft  ; and  we  (hould  always  keep  in  mind  that 
the  numbers  or  fymbols  which  we  call  logarithms  are 
really  parts  of  the  line  MI  in  the  figure  of  the  logiftic 
curve,  and  that  the  motion  of  • point  in  this  line  » pre- 
cifely  fimilar  to  that  of  the  body.  The  Marquis  Po- 
leni,  ia  a differtation  publiftied  at  Padua  in  1725,  has 
with  great  ingenuity  conftniftcd  logarithmic*  fuited  to 
tW  the  cafes  which  can  occur.  Herman,  in  his  Pboro - 
ncmia,  has  borrowed  much  of  Polcni’s  methods,  but  has 
obfeured  them  by  an  alfcftiition  of  Kmguage  geometri- 
cally precife,  but  involving  the  vciy  obfeure  notion  of 
ab  [tract  ratios*  ^ 

It  is  rafy  to  fee  that  / "i^  isthc  cotangent  of 

V U—’V 

the  I complement  of  an  arch,  whofe  radius  is  I,  and 

whofe  fine  is  — For  let  KC  (fig.  6.)  be  =v,  and 
u 

BE— v ; then  KD^q-v,  and  DA  ~u — v.  Join  KB 
and  BA,  and  draw  CG  parallel  to  KB.  Now  GA  is 
the  tangent  of  { B A,  e=t  complement  of  HB.  Then, 
by  fimilarity  of  tnangles,  GA  : AC  =:  AB  : BK,  = 

V'AD  : v^DK—  — v : ^v-f-trand  Q^(scoUn. 

4 BA  ) — / ,•  therefore  look  for  - among  the  na- 
A V u — v “ 

tural  fines,  or  for  log.  ~ among  the  logarithmic  fines, 


1,22122 


Plate 
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and  take  the  logarithmic  cotangent  of  the  half  comple- 
ment of  the  correfponding  arch.  1111’*,  confidcred  as  a 
common  number,  will  be  the  fecond  term  of  our  pro- 
portion. This  is  a fhorter  procef*  than  the  former. 

By  irvcrfing  this  proportion  wc  get  the  velocity  cor- 
refponding to  a given  time. 

To  compare  this  defeent  of  1848  feet  in  the  airFiHrf* 
with  the  rail  of  the  body  m vkvo  during  the  fame  h 
time,  fay  21  ',542*:  1c7  973*=  1848 : 1926,6,  which 
snakes  a difference  of  79  feet.  thwo/  m 

Cor.  1.  The  time  in  which  the  body  acquires  thelumuA 
velocity  u by  falling  through  the  air,  is  to  the  time  of 
acquiring  the  fame  velocity  by  falling  in  vacuo,  as  «• 

L / to  v : for  it  would  acquire  this  velocity  m 

V «*— * v 

vacuo  during  the  time  p and  it  acquires  it  ia  the  air 

in  the  time  -L  / » 

g s/  •—* 

t . The  velocity  which  the  body  acquires  by  falling 

through  the  air  in  the  time  - L *±?.,  is  to  the 

velocity  which  it  would  acquire  is  vacuo  during  the 

fame  time,  as  v to  u L / For  the  velocity 

V »— v v 

which  it  would  acquire  **  vacuo  during  the  time  - 

L /lit!'  mufl  be  u L / (becaufein  any  time 

V v — v V «■“«' 

^-thc  velocity  vt  is  acquired). 

i 

In  the  next  place,  let  a body,  whofe  terminal  velo-TJim/ 
city  is  v,  be  projected  perpendicularly  upwards,  with 
any  velocity  V.  It  is  required  to  determine  the  height 
to  w’hkh  it  afeends,  fo  as  to  have  any  remaining  velo- 
city  v,  and  the  time  of  its  alccnt ; as  alfo  tbe  height  ci*b*y. 
and  time  in  which  its  whole  motion  will  be  t*tin- 
guiihed. 

We  have  now  ^ for  the  expreflaoo  of  / / 

for  both  gravity  and  refiflance  aft  now  in  the  fame  di- 
reftion,  and  retard  the  motion  of  the  attending  body  : 

therefore - 1 — — v v,  and  rs— — X ^ — * 

. g 11*  -bv* 

and  i = — — X +C»  = — — X L •/“  ■+■  ^ + 

g JS+v  g 

C (fee  art.  FLUxroN*).  ITtis  mufl  be  =0  at  the  be- 
ginning of  tlie  motion,  that  is,  when  »=V,  that  is, 

— -X  Lv,^+Vr+C=^orC5=!fx  W«*+V’,  aod 

■f  J 

the  complete  fluent  will  be  / =s-X  (L  + V*  — 

W^+7)=4*xL  /"5>-,=Zlxx 

g « + v M g W * 

Let  h be  the  greatdl  height  to  which  tbe  body  will 

rife.  Then  / r=  A when  0 = 0;  and  b = ^ X 

Tlicreforc 
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Theft  fare  let  * be  the  number  whofe  common  logarithm 

and  o' 
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we  rhall  have  a rr  fL-ltlX  . and 


k'  v 


— w* ; and  thus  we  obtain  the  relation  of  / and  •»,  a*  io 
the  cafe  of  defeent* : but  we  obtain  it  ftill  caficr  by  ob- 
serving that  v^  + V*  » the  fecant  of  an  arch  whofe 
radius  is  u,  and  whofe  tangent  is  V,  and  that  4 

is  the  fecant  of  another  arch  of  the  fame  circle,  whofe 
tangent  is  tc 

Let  the  fame  ball  he  projected  upward*  with  the  ve- 
locity 4 1 1 ,oy  feet  per  fecond.  Required  the  whole 
height  to  which  it  will  rife  ? 
y 

Here  will  be  found  the  tangent  of  30.48I , the  lo- 
ti 

garithmic  fecant  of  which  is  o,o6€o6.  This,  multi- 


66 

f*Jr«[iy  ef 
aqjcdiea 


plied  by--—,  give*  2*59  feet  for  the  height. 


It  would 


hare  rifen  2640  feet  in  a void. 

Suppose  this  body  to  £*11  down  again.  We  can 
compare  the  velocity  of  projection  with  tlie  velocity 
rrh  ttut  with  which  it  again  reaches  the  ground.  The  afcent 

»*1>  *hich  Jux  j yi 

rr*thi»  and  dcfcent  are  equal:  therefore  / — X— , which 


a:  {luund. 


multiplies  the  conftant  factor  in  the  afeent,  is  equal  to 

/ — - — ■"  1 the  multiplier  in  the  defeent.  The  firll  is 
V »*— © 

the  fecant  of  an  arch  whofe  tangent  is  V j the  other  i* 
the  fecant  of  an  arch  whole  fine  is  v.  Thcfc  fecant* 
arc  equal,  or  the  arches  are  the  fame;  therefore  the  ve- 
locity of  projection  is  to  the  final  returning  velocity  as 
the  tangent  to  the  line,  or  as  the  radius  to  the  cufine  of 
the  arch.  Thu*  fuppofc  the  body  projected  with  th  * 

a 

terminal  velocity,  or  V = u ; then  v=~-=.  If  V = 
689, 0=487. 

We  mull  in  the  laft  place  afeertaia  the  relation  of 
the  fpace  and  the  time. 

Hot h=~j,  =u*l  /=-£ X — L. , a 

»■  X u'  + *’ 

- ” „d,=^x/^+C. 

g J ul+vl 


X 

g *■  + *» 


Now 


. •? 
ttf  of 
*«t  li* 

4®tL 


(art.  Fluxions) J-  - i*  aa  arch  whofe  tangeot 

zr  — and  radius  1 ; therefore  /= — -X  arc.  tan.-  4-C. 
u g u 

Thi*  muft  be  =0  when  v=V,  or  C — - X arc.  tan. 

g 

V ^ u V 

— = 0,  and  C--X  arc.  tan.  — , and  the  complete  flu- 

V g V 

e«  i*  / = - x ( arc.  tan arc.  tan.  The  quaa- 

/ \ u uJ 

title*  within  the  brackets  exprefs  a portion  of  the  arch 
of  a circle  whofe  radius  is  unity  ; and  arc  therefore  ab- 

ftraft  numbers,  multiplying  — , which  we  have  (hown  to 

X 

be  the  number  of  units  of  time  in  which  a heavy  body 
fails  ut  vacuo  from  the  height  a,  or  in  which  it  acquires 
the  velocity  u. 

We  learn  from  this  exprdfion  of  the  time,  that  how- 
ever great  the  velocity  of  projection,  and  the  height 


C T I L E S. 

to  which  thi*  body  will  rife,  -may  be  the  time  of  it* 
afcent  is  limited,^  It  never  can  exceed  the  time  of  fal- 
ling from  the  height  a in  v&uo  in  a greater  proportion 
than  that  of  a quadrants]  arch  to  the  radius,  nearly  the 
proportion  of  8 to  5.  A 24  pound  iron  ball  cannot 
continue  riling  above  14  fcconds,  even  if  the  refiilance 
to  quick  motions  did  not  iiscrcafe  fader  than  the  fquare 
of  the. velocity.  It  probably  wnfl  attain  its  grrated 
height  in  lef*  than  1 2 fcconds,  let  its  velocity  be  ever 
fo  great. 

in  the  preceding  example  af  the  whole  afcent,  v=zc, 

»nd  tie  time  l = -x  vc,  Un.  — , or  ' arc.  io°.48'. 

g * U g 

Now  300.4fl’  = 1 848 , and  the  radios  1 contains  3438  ; 

therefore  the  arch  -i£l8,  =0,5376;  andi=ai",54. 

3438  * g ' 

Tlierefore /=  J .",54X0,5376,=  1 1", 58,  or  nearly  1.4 
fcconds  "Hie  body  would  have  rifen  to  the  fame  height 
in  a void  in  to}  feconds.  6g 

Cor,  1.  The  time  in  which  a body,  projetted  in  the  Hthtim* 
-air  with  any  velocity  V,  will  attain  its  greatefl  height, *u3.rr‘I 
is  to  that  in  which  it  would  attain  its  greateft  height  o»~0j 
xvcuo,  as  the  arch  whofe  tangent  cxprefTcs  the  velocity  ra  air  *ud 
is  to  the  tangent ; for  the  time  of  the  afcent  in  the  air‘a  *»***•• 

ti  —X  arch  ; the  time  of  the  afcent  in  vacuo  i*— . Now 
g £ 

V.  V • 

- is  r=  tan.  and  V=«X  tan.  *ttd_  = “ X un. 

M & g 

It  is  evident  by  infpefting  Fg.  6.  that  the  arch  A I PUt. 
is  to  the  tangent  AG  at  the  fcCtor  ICxk  to  the  ui-  ccccavi*. 
angle  GCA  ; therefore  the  time  of  attaining  the  great- 
est height  in  the  air  is  to  that  of  attaining  the  great  efl 
height  m vacuo  (the  velocities  of  projection  bung  the 
fame),  as  the  circular  fc&or  to  the  corrcfpomling  tri- 
angle. - ° 

ii  therefore  a body  be  projeScd  upwards  with  the 
terminal  velocity,  the  time  of  its  accent  will  be  to  the 
time  of  acquiring  this  velocity  in  vacuo  as  the  area  of  a 
circle  to  the  area  of  he  circumfcribcd  fquare. 

2.  Ilie  height  H to  which  a body  will  rife  in  a void, 
is  tu  the  height  h to  which  it  would  rife  through  the 
air  when  projeAed  with  the  fame  velocity  V as  M V1  to 

“*  X X — • fur  the  height  to  which  it  will  rife  in 
. V* 

vacuo  >$  a»d  the  height  to  which  it  rifss  in  the  ait  ia 


B-x 


u 

u* 

lu 

w1 


■■  rv2  \ 


therefore  II  : b = : 

H 

/?+y :.=v.; 


/ 

/+v*" 


¥XAd£1  = MV:.-x?,!  ^ 

Therefore  if  the  body  be  projc&ed  with  its  terminal 
velocity,  fo  that  Vnsir,  the  height  to  which  it  will  rife 

in  thr  air  is  ‘ of  the  height  to  which  it  will  rifr 

434-9 

in  vacuo,  ©r  -?  in  round  numbers. 

7 

Wr.  have  been  thtts  particular  in  treating  of  the  pe* 
pendicular  afeents  and  defeent*  of  heavy  bodies  through 
the  air,  io  order  that  the  reader  may  conceive  ddtiuctly 
^ tU 
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6? 

hJVfcrtity 
f»  further 
•ipcri- 
incuta. 


or.?? 

lique  pro- 
jeai  mi. 
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PROJECTILES. 


the  quantities  which  he  is  thus  combining  in  his  algebraic 
operations,  and  may  fee  their  connection  in  nature  with 
each  other.  We  (hall  alfo  find  that,  in  the  prefent  ftatc 
of  our  mathematical  knowledge,  thisfimplc  ftatc  of  the 
cafe  contains  almoft  all  that  we  can  determine  with  any 
confidence.  On  this  account  it  were  to  be  wifoed  that 
the  ptofcttional  gentlemen  would  make  many  experi- 
ments on  tHefc  motions.  There  is  no  way  that  pro- 
tnifes  fo  much  for  affiftiwg  us  in  forming  accurate  no- 
tions  of  the  air’s  refiftancc.  Mr  Robins’s  method  with 
the  pendulum  is  impracticable  with  great  foot;  and  the 
experiments  which  haw  been  generally  reforted  to  for 
this  purpofc,  viz.  the  ranges  oft  foot  and  (belli  on  a ho- 
rizontal plane,  are  fo  complicated  in  themfelves,  that 
the  utmoft  mathematical  (kill  is  neceflary  for  making 
any  inferences  from  them  ; and  they  arc  fubjcfl  to  fuch 
irregularities,  that  they  may  be  brought  to  fupport  al- 
motl  any  theory  whatever  on  this  fubjc&.  But  the  per- 
pendicular flights  are  affefted  by  nothing  but  the  initial 
velocity  and  the  refiftancc  of  the  air ; and  a confiderable 
deviation  from  their  intended  direction  does  not  caufe  any 
frnfiblr  error  in  the  confcquenccs  which  we  may  draw 
from  them  for  our  purpofc. 

But  we  rauft  now  proceed  .to  the  general  problem, 
to  determine  the  motion  of  a body  projected  in  any  di- 
rection, and  with  any  velocity.  Our  readers  will  be- 
lieve beforehand  that  this  mud  be  a difficult  fubjedt, 
when  they  fee  the  fimplcft  cafes  of  rectilineal  motion 
abundantly  abftrufc  : it  is  indeed  fo  difficult,  that  &ir 
Ifaac  Newton  has  not  given  a folution  of  it,  and  has 
thought  bimfelf  well  employed  in  making  Several  appro- 
ximations,  iu  which  the  fertility  of  his  genius  appears 
in  great  luftre.  In  the  tenth  and  fubfequent  propofi- 
tions  of  the  fecond  book  of  the  Prime ipiat  he  foows  what 
ftatc  of  denftty  in  the  air  will  comport  with  the  motion 
of  a body  in  any  curve  whatever  : and  then,  by  apply- 
ing this  difeovery  to  feveral  curves  which  have  fome  fi- 
tnuarity  to  the  path  of  a projectile,  he  finds  one  which 
is  not  very  different  from  what  wc  may  fuppofc  to  ob- 
taiu  in  our  atmofphere.  But  even  this  approximation 
was  involved  in  fuch  intricate  calculations,  that  it  leemed 
impoflible  to  make  any  ufe  of  it.  In  the  fccond  edition  of 
the  Pnnripia,  publithcd  in  1 713,  Newton  corrects  fome 
mi  (take*  which  he  had  committed  in  thefirft,  and  car- 
ries his  approximations  much  farther,  but  Hill  doe*  not 
attempt  a direct  inveftigation  of  the  path  which  a body 
will  deferibe  in  our  atmofphere  This  is  fome  what  fur- 
prifing.  In  prop.  >4.  flee.  he  foows  how  a body,  actu- 
ated by  a centripetal  force,  in  a medium  of  a denftty 
varying  according  to  certain  laws,  will  deferibe  an  ec- 
centric jjjiral,  of  which  he  afligns  the  properties,  and 
the  law  of  deferiplion.  Had  he  fuppofed  the  denfity 
conftant,  and  the  difference  between  the  greateft  and 
Jcaft  diftanccs  from  the  centre  of  centripetal  force  ex- 
ceedingly (mall  in  companion  with  the  diftanccs  them- 
ftlvcs,  his  fpiral  would  have  coincided  with  the  path  of 
a projectile  in  the  air  of  uniform  deufity,  and  the  fteps 
of  hi*  inveftigation  would  have  led  him  immediately  to 
the  complete  folution  of  the  problem.  For  this  is  the 
real  bate  of  the  cafe.  A heavy  hody  is  not  a&cd  on  by 
eq  and  parallel  gravity,  but  by  a gravity  inverfely 
proportional  to  the  fquarc  of  the  diftance  from  the 
centre  of  the  earth,  and  in  lines  tending'  to  that  centre 
nearly  j ar.d  it  was  with  the  view  of  amplifying  the 

f 


inveftigation,  that  mathematicians  have  adopted  the  other 
hypo  thefts.  » f) 

Soon  after  the  publication  of  this  fccond  edition  of 
the  Prinapfot  the  difpute  about  the  invention  of  the^®^ 
fluxionary  calculus  became  very  violent,  and  the  greaty 
promoters  of  that  calculus  upon  the  continent  were  in  -*  rk-ns. 
the  habit  of  propofing  difficult  problems  to  excrcifc  the  dost* 
talents  of  the  mathematician.  Challenges  of  this  kind 
frequently  patted  between  the  Britifo  and  foreigners. 

Dr  Keill  of  Oxford  lud  keenly  efpoufed  the  claim  of 
Sir  Ifaac  Newton  to  this  invention,  and  had  engaged  in 
a very  acrimonious  altercation  with  the  oelehrated  John 
Bernoulli  of  Bade.  Bernoulli  had  publifocd  in  the  A8& 
ErurJii"um  I if  ft*  an  inveftigation  of  the  law'  of  forces, 
by  which  a body  moving  in  a refilling  medium  might 
deferibe  any  propofed  curve,  reducing  the  whole  to  the 
fimplcft  geometry.  This  is  perhaps  the  moil  elegant 
fpecimen  which  he  has  given  of  his  great  talents.  Dr 
Keill  propofed  to  him  the  particular  problem  of  the 
trajectory  and  motion  of  a body  moving  through  the 
air,  as  one  of  the  mad  difficult.  Bernoulli  very  foots 
folved  the  problem  in  a way  much  more  general  than  it 
had  been  propofed,  viz.  without  any  limitation  either  of 
the  law  of  refiftancc,  the  law  of  the  crntiipctal  force,  or 
the  law  of  denftty,  provided  only  that  they  were  regular, 
and  capable  o!  being  exprefled  algebraically.  Dr  Brooke 
Taylor,  the  celebrated  author  of  the  Method  of  Incre- 
ments, folved  it  at  the  fame  time,  in  the  limited  form 
in  which  it  was  propofed.  Other  authors  fincc  that 
time  have  given  other  dilutions.  But  they  are  all  (as 
indeed  they  mull  be)  the  fame  in  fubftancc  with  Ber- 
noulli’s. Indeed  they  arc  all  (Bernoulli's  not  excepted) 

*hc  fame  with  Newton’s  firft  approximations,  modified 
by  the  fteps  introduced  into  the  inveftigation  of  the 
fpiral  motion*  mentioned  above  ; and  we  (till  think  it 
mod  ftrange  that  Sir  Ifaac  did  not  perceive  that  the 
variation  of  eurvaturr,  which  he  introduced  in  that  in- 
veftigation, made  the  whole  difference  between  his  ap- 
pioximations  and  the  complete  folution.  This  we  (hall 
point  out  as  we  go  along.  And  wt  now  proceed  to  the  ^ 
problem  itfclf,  of  which  wc  (hall  give  Bernoulli’s  falu-BmWE’i 
tion,  rdlriclcd  to  the  cafe  of  uniform  denfity  and  a re.W®;*0* 
Gftance  proportional  to  the  fquarc  of  the  velocity. 

This  folution  is  more  fimplc  and  pcrfpicuous  than  any 
that  has  fincc  appeared. 

Pxoblem.  To  determine  the  trajc&ory,  and  all  the 
circumftances  of  the  motion,  of  a body  projected  thro* 
the  air  from  A (fig.  7.)  in  the  direction  AB,  and  re- 
filled  in  the  duplicate  ratio  of  the  velocity. 

Let  the  arch  AM  be  put  =.*,  the  time  of  describing 
it  /,  the  abfeiffa  AP=x,  the  ordinate  PM  =jr.  Let 
the  velocity  in  the  point  and  let  MN,  = s,  be 

deferibed  in  the  moment  t \ let  r be  the  refiftancc  of 
the  air,  g the  force  of  gravity,  memfured  by  the  ve- 
locity which  it  will  generate  in  a fecond;  and  let  a be 
the  height  through  which  a hcavv  body  muft  fall  « va- 
cuo to  acquire  the  velocity  which  would  render  the 
refiftancc  of  the  air  equal  to  its  gravity:  fo  that  wc  have 

v*  t . 

rZZ~fu  i bccaufe,  for  any  velocity  u , and  producing 

height  K wc  haveg= 

Let  M m touch  the  curve  in  M ; draw  the  ordinate 

/N 


* 


u 

Adieu  of 
jntltf  in 

• fiftO 

u **. 
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ind  draw  M <?,  N a perpendicular  to  N ^ and 
M**.  Then  we  have  MNrrr,  and  M o=x,  alfo  m a 
i.  ultimately  =_y  and  M w is  ultimately  = MN  or  %. 
Laftly,  let  us  fuppofe  * to  be  a cenilant  quantity,  the 
elementary  ordinate*  being  fuppofed  equidiilant. 

The  a&ion  of  gravity  during  the  time  / may  be 


C T I 


— , or  ay  = xy 


L E S. 

for  the  Buxiontry  equation  of  the 


j8» 


If  we  put  this  into  the  form  of  a proportion,  we  gabtiwi 

have  a:  z zzy:y.  Now  this  evidently  cftablilhes  a re-thr7c'«th 
lation  between  the  length  of  the  curve  and  its  variation  of  the 


, , , oerween  me  icnztn  or  tfr 

u by  w N.  which  ..  half  thefp.ee  which  it  of  culture  and  bct*ccn  thc  rurvc  and  nnt  „d 

would  caufe  the  body  to  defcr.be  uniformly  » thc  ume  ,utl(  wllich  arc  thc  nry  c;reuraftanc„  ;ntroduced  by.n  van,. 

(with  the  velocity  which  it  generates  in  that  time*  Newton  into  his  inveftigation  of  the  fpiral  motion*.  And™.,'',!,,, 
Let  this  be  refolved  into  «N,by  which  it  dcflc&*  the  body  - “ 

into  a curvilineal  path,  and  « is,  by  which  it  retards  the  the  equation  — = JL  i.  evidently  an  equation  conneft. 
afeent  and  accelerates  the  defeent  of  thc  body  along  the  0 y 

tangent.  The  rtf, dance  of  the  air  aft.  foUy  in  retard-  ed  with  thc  logarithmic  curve  and  thc  logarithmic  fpiral. 
ing  thc  motion,  both  ui  .tending  and  defending,  and  But  we  mil  endeavour  to  reduce  it  to  a lower  order  of 
has  no  deflective  tendency.  The  whole  aftion  of  gravi-  fluxions,  before  we  can  cftablilh  a relation  between  z, 
ty  then  is  to  its  accelerating  or  retarding  tendency  a*  and  y, 

•»  N to  nr  n,  or  (by  fimilarity  of  triangle.)  ..Ml.  Let,  expref,  the  ratio  of  y to  that  is,  let/ be  = 


Or 


— 9 — , and  the  whole  retardation  in 


z:y  = t • 


r,  or  / x _ y.  It  is  evident  that  thia  expreffes  thc 

the  afeent  will  be  r+C..  The  fame  fluxionary  fvmbol  inclinf':°"  °f  ^c  tangrat  at  M to  the  horizon,  and  that 
u • P i*  tne  tangent  oF  this  inclination,  radius  being  unity, 

will  expref*  the  retardation  during  the  defeent,  bccaufe  p*  *l.  may  **  confidered  merely  as  a number,  multiply- 
in  the  defeent  the  ordiuateidecrcafe,  andjr  is  a negative  ,n&  r»  *°  njakc  J r.  Wc  now  have  y%  zz  p%  x*t 

quantity.  # andjince  %' =.  i‘  + j,  «f  we  have 

The  diminution  of  velocity  is  — r.  This  is  propor-  = i-^-pl  Xx%  and  t r*  \/i 
tional  to  the  retarding  foYce  and  to  thc  time  of  its  attion  Moreover,  becaufc  we  have  fuppofed  thc  abfeifla  « 

t , • pf  . increafe  uniformly,  and  therefore  * to  be  con!lant» 

jointly,  and  therefore  — v =r  4- -r—X  <;  but  the  time  k,  ••  • • • ••  .. 

; * wc  ,UV<J  = */»  andy  = x /.  Now  let  q exprefs  the 

« i.  ..the  fp.ee  i divided  by  the  velocity  x. , therefore  ratio  of  / to  i,  that  ia,  make  4 = 7,  or  7 i si. 

• jp>  * r*4r.y  . * - * 

— v ==  r -f-  — t — — , and  — v v zz  — 


This 


give* u* x i=/,and*‘  q s=  x f>\  = y. 
sr  ~ &J>  B«caufe  m N i*  the  deflediun  by  ^ftitution*  our  former  equation  ayztzy 

gravity,  it  is  as  thc  force  g and  the  fquare  of  thc  time  2 /fj.  *.  /,  T * . V^1  ^ x or  a 9 = 

t jointly  (the  momentary  aftion  being  held  a*  uniform).  f'  I r °?  b°th  wc  harC 

We  have  therefore  m N,  or  - — y *.  (Obfcrvc.hat  ' +>' + C’ C >hc  conlUnt  quantity 

n N i>  in  fatf  only  the  half  of  — "y , but  g being  twice  r^u,,Td  *>rcompleUng  the  fluent  according  to  the  limk- 
he  fall  of  a heavy  body  in  a fecond,  wc  have  —y  drift-  ;ng  eo«dition$  of  the  cafe.  Now  i = L and—  _ 

X»*  • f*  ? 

v 1 f ”i — ’ — — TTJ,*  Therefore  * = f — — 

...  J /v'*+/‘!+c  yz/vtI+/*i+c 

, and—  t>*  y = £ %*,  The  fluxion  of 

Alfo,  frnce  y s / *,  s ££ , we  have  y — 
this  equation  ia  — o’  y — iejv  = !|t  *t  but,  . * 

becaufexty  = m M i mo,  =.Ni.a,=;it,  we  have 
Therefore  : 


}y  equal  to  g tl  ).  But  tl  =—  ; therefore  — y =r 
yndo-=^ 


Alfo,  fince  y = p x, 

*PP 

v»  ^ T t *,  WC  IWTC  /*  1 -TM-  - ~ - 

• • ••  .!  fl  p ^ I + C 

12  jr.  ITierefore  = fl-*  *,  = — v'y—'/  . 

„ . ...  „•  ...  *...•*  ;‘-r“  _ ap  +/* 

,*y  v,and_,vioy=:vi*y,  ~ t g y y,  and  — AHo  * = x ^‘ +/*  ^ 

. v — — 4;  — gy.  But  we  have  already  — viz  The  value* of  x, y,  x, give  us 

’J'  . _ / a/  J~  p 

dt  - X'y , therefore  ^.=^.  and  finafly^  " =J'fi  ✓>+/*!+ C’=  ’ + C ’ 
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To  com- 


fj-Si+t'  i + c- 

_ / a^l~+7’|^  _ gf  p^l+p’ 

J’f  p ■Si+p\  + C'  f pVT+?>,  + C' 

The  procefs  therefore  of  defcribtng  the  traje&ory  in,  if}. 
To  find  q in  terms  of  p by  the  area  of  the  curve  whofc 
abfeiffa  is  t>  and  the  ordinate  is  v'T  -j-  />*• 

2dy  We  get  * by  the  area  of  another  curve  whofe 

abfeiffa  is  p,  and  the  ordinate  is  — . 

3*/,  Wc  get  y by  the  area  of  a third  curve  whofe  ab- 

feifla  is  p , and  the  ordinate  is  — 

? 

The  problem  of  the  trajectory  is  therefore  complete- 
ly folvcd.  becaufe  we  have  determined  the  ordinate,  ab- 
fcilTa,  and  arch  of  the  curve  for  any  given  pofition  of 
race  the  ,tf  tangent-  It  now  only  remains  to  compute  the  mag- 
magnitude  nitudes  of  thefe  ordinates  and  abfciflx,  or  to  draw  them 
•f  the  ordi-by  a geometrical  conftru&ion.  But  in  this  coufilts  the 
■ate  and  difficulty.  The  areas  of  thefe  curves,  which  exprefs  the 
lengths  of  * and  y»  can  neither  be  computed  nor  exhi- 
bited geometrically,  by  any  accurate  method  yet  discover- 
ed, and  we  muil  content  ourfclvcs  with  approximations. 
Thefe  render  the  defeription  of  the  trajectory  exceed*- 
ingly  difficult  and  tedious,  fo  that  little  advantage  has 
as  yet  been  derived  from  the  knowledge  we  have  got 
©f  its  properties.  It  will  however  greatly  aflift  our 
conception  of  the  fubjed  to  proceed  fame  length  in  this 
conftrudton  ; for  it  mull  be  acknowledged  that  very 
few  diftind  notions  accompany  a mere  algebraic  opera- 
tion, efpectally  if  in  any  degree  complicated,  which  we 
confefs  is  the  cafe  in  the  prefent  queftion. 

Let  B*NR  (fig.  8.)  be  ao  equilateral  hyperbola,  of 
which  B is  the  vertex,  BA  the  femitranfverfe  axis, 
which  we  fhall  aflume  for  the  unity  of  length.  Let  A V 
be  the  femiconjugate  axis  = BA,  “ unity,  and  AS  the 
afiymptote,  bifeding  the  right  angle  BAV.  Let  PN, 
p n be  two  ordinates  to  the  conjugate  axis,  exceedingly 
near  to  each  other.  Join  BP,  AN,  and  draw  B%  N» 
perpendicular  to  the  affymptote,  and  BC  parallel  to  AP. 
It  is  well  known  that  BP  is  equal  to  NP.  Therefore 
PN1  = BA1  -f  AP.  Now  fince  BA  = i,  if  wc  make 
AP=/>  of  our  formula:,  PN  is  •/ 1 -4- ^*,and  ty  is  = 
p,  and  the  area  BAPNB=^  p \f  i +p*| : That  is  to 

fay,  the  number^* p Vi  4 f (for  *t  is  a number)  has 

the  fame  proportion  to  unity  of  number  that  the  area 
BAPNB  has  to  BCVA,  the  unit  of  furface.  This 
area  confifts  of  two  parts,  the  triangle  APN,  and  the 
hyperbolic  fedor  ABN.  APN  = 4 AP  X PN,  = 

^ i Jf-  p1,  and  the  hyperbolic  fedor  ABN  “ BN. 8, 
whic 


projectiles. 

_ # r >> V»  BA  : VCBA  xnd  PD  : P/  s PNBA  : VCBA, 

J J",  i •/'  + /”|  + C tc*  "Thde  ordinate  will  now  reprefcol^C  p 

with  reference  to  a linear  unit,  at  the  area,  to  the 
hyperbola  reprefented  it  in  reference  to  a fupcrficial 
unit. 

Again,  in  every  ordinate  make  PD  : P/  =:  P 1 : PO, 
and  thus  we  obtain  a reciprocal  to  PD  #r  to 

f > VT+t''  or  ^uivi!cnt  t0/.7^,+F-  Thi. 


PUte 

ttecrvni. 


wffl  evidently  be  -r,  and  PO  o p will  be  *,and  the  area 
ap  a 

contained  between  the  line.  AF,  AW,  and  the  curre 
GEOH,  and  cut  off  by  the  ordinate  PO,  will  reprefent 


LaMy,  mate  PO  : PQ  = AV  : AP,  = I :p ; an* 
then  PQ Jp  will  reprefent  - , and  the  area  ALEQP 

wdl  reprefent  — • 

But  we  mull  here  ohferve,  that  the  fluents  exprefled 
by  thefe  different  areas  require  what  is  called  the  ror. 
reSion  to  accommodate  them  to  the  circumflanccs  of 
the  cafe.  It  is  not  indifferent  from  what  ordinate  we 
begin  to  reckon  tlie  areas.  This  depends  on  the  initial 
dircdion  of  the  projcclile,  and  that  point  of  the  abfeif- 
fa A P mull  be  taken  for  the  commencement  of  all  the 
areas  which  gives  a value  of  p fuited  to  the  initial  di- 
rection. Thus,  if  the  projection  has  been  made  from 
A (fig.  7.)  at  an  elevation  of  450,  the  ratio  of  the  Plre 
fluxions  x and  y is  that  of  equality  j and  therefore  the  ceecx'r,r- 
point  E of  fig.  8.  where  the  two  curves  interfed  and  ^ 
have  a common  ordinate,  evidently  correfponds  to  this  UUX9tu' 
condition.  The  ordinate  EV  pafTes  through  V,  fo  that 
AV  ox p — AB,  = 1,  = tangent  45°,  M the  cafe  re, 
quires.  The  values  #f  * and  of  y correfponding  to  any 
other  point  of  the  trujedory,  fuch  as  that  which  lias 
AP  for  the  tangent  of  the  angle  which  it  makes  with 
the  horizon,  are  now  to  be  liad  by  computing  the 
areas  VEQP,  VEQP. 

Another  curve  might  have  been  added,  of  which  the 
ordinates  would  exhibit  the  fluxions  of  the  arch  of  the 

trajedory  z = aP  1 — and  of  which  the  area 

would  exhibit  the  arch  itfelf.  Ai*d  this  would  hare 

been  very  eafy,  for  it  is  % = a P ^ 1 ^ 

f P V'T+ZM+C, 
which  is  evidently  the  fluxion  of  the  hyperbolic  logs* 
rithm  of^  p V But  it  is  needlcCs  fincc  z ss 

x*/ 1 +f*»  and  wc  have  already  got  x.  It  is  only  increa- 
fing  PO  in  the  ratio  of  BA  to  BP. 


hich  is  equivalent  to  the  hyperbolic  logarithm  of  the 
number  represented  by  A • when  A«  is  unity.  There- 

fore  it  ib  equal  t©  4 the  logarithm  of  p *4-  1 4.  p%.  *»..g  * w Ul,  « ........  ^ 

Hence  we  fee  by  the  bye  that  ft  ^7^7=  And  thui ,« lure breueht the  »««ig»tion  oftl^pra-,^ 

7 7 J f blem  a confidcrable  length,  having  afeertamed  the  form  oltf,  0| 


4 p V7T?  + v hyperbob’c  logarithm^  -f-  •/ x p* 
Now  let  AMD  be  another  curve,  fuch  that  its  ordi- 
nates V w,  PD,  dec.  may  be  proportional  to  the  areas 
AB  mV,  ABNP,  and  may  have  the  fame  proportion 
to  AB,  the  unity  of  length,  which  thefe  areas  have  to 
ABCV,  the  unity  of  furfacc.  Then  VM  : VC  zs 


the  trajectory.  This  is  furelydonc  when  the  ratio  of  the  knowing 
arch,  abfciCh  and  ordinate,  and  the  Jkifition  of  its  tan- ' 
gent,  is  determined  in  cverv  point.  But  it  is  ftill  very 
from  a folution,  and  much  remains  to  be  done  before 
we  can  make  any  p radical  application  of  it.  The  only 
general  couftqucr.cc  that  wc  can  deduce  from  the  premi- 
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So 

Ftilcf'f  me* 4 

ti v».i  rhe  in  hi*  Commentary  on  Robins,  and  in  a difTcitation  in 
6®pIdL  the  Memoirs  of  the  Academy  of  Berlin  published  in 
1753,  takei  ******  the  curve  for  the  beginning 


If 

Remark- 
able pro- 
perty of 
the  curve 


||  1 — J-l. 

Hence  we  learn  by  the  bye,  that  in  no  part  of  the  or  trajec* 
afeeuding  branch  can  the  inclination  of  the  tangent  betor7« 

4 B * fuch 
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f«i  re,  thit  In  every  cafe  where  the  refi  fiance  in  any 
point  Dears  the  fame  proportion  to  the  force  of  gravity, 
the  trajcAory  will  be  iimilar.  Therefore  two  balls,  of  the 
fame  denfity,  projected  in  the  fame  direction,  will  de- 
scribe fimilar trajc&ories  if  the  velocities  are  in  the  fub- 
duplicate  ratio  of  the  diameters.  This  we  (hall  find  to 
be  of  confiderabtc  practical  importance.  But  lot  us  now 
wioeiiy  in  Proccc‘*  to  determine  the  velocity  in  the  different  points 
different  of  the  trajectory,  and  the  time  of  defer ibing  its  fevcral 
portions.  *, 

Recoiled,  therefore,  that  t>*  zb  -~t  ■■  and  that 

J . 

ss  *' 1 +/’  and  / = */.  Tlii*  gives  *. ' ^ • 

P 

p = q*.  Therefore  v*  = — ■* 


J«3 


7* 

To  deter 
nine  the 


PFate 


f £-L±£L 


J,  P v'<  +p‘ + c 
^1-:^+  />* 
JjpSTTf. 


and  v = 


C T I L E S. 

of  his  abfeifla  snd  ordinate.  This  is  the  fimplefl  method 
of  any,  for  C nmft  then  be  fo  chofen  that  the  whole 
fluent  may  vanifnVbcp  />  = ©,  which  is  the  cafe  in  the 
vertex  of  the  curve,  where  the  tangent  is  parallel  to  the 
horizon.  We  (hall  adopt  this  method. 

Therefore,  let  AP  (fiz.  9.  ) = x,  PM  =y,  AM  = z. 

Put  the  quantity  C which  is  introduced  into  the  fluent  «««***** 

equal  to  It  is  plain  that  n mull  be  a number  ; for 

it  mud  be  homologous  with  p V \ -f-  />*,  which  is  a 
number.  For  brevity’s  fake  let  us  exprefs  the  fluent  of 
p •/ 1 p*  by  the  fingle  letter  P ; and  thus  wc  (hall 

/p  /•  p p 

7+T1 > y = a vt+p  > * =■ 4 x 

yi^+4  Aad..  =7-i{}±e) 


+ C 


Alfo  / was  found  =—  , = 


+p\ 


juft  found,  we  obtain  t = — f ■ - . and  t — 

•/-  gq  J */—g  q 


DiSiuitjr 

of  actom- 
|j 


+fp^'  +t 1 
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XL , and  the  conftant  quantity  C is  to 

a 

be  accommodated  to  fomecircumftancesof  thecafc.  DifFc- 
J-hIot'*  me-  rcDl  auf*lori  fcledcd  different  circumitanccs.  Euler, 
the  i*1  his  Commentary  on  Robins,  and  in  a difTeitation  in 
hmpleft.  the  Memoirs  of  the  Academy  of  Berlin  publilhed  in 
1753,  takes  the  vertex  of  the  curve  for  the  beginning 


Now  the 


'1  +1M+C 

The  greateft  difficulty  ftill  remains,  via.  the  accommo- 
dating thefe  formulx,  which  appear  abundantly  limplc,  to 
the  particular  cafes.  It  would  appear  at  firft  fight,  that 
thTfo  mu.  *11  trajc&ories  are  fimilar;  fince  the  ratio  of  the  fluxions 
lx  to  p «.  of  the  ordinate  and  abfeifla  correfponding  to  any  parti- 
kkvUt  cular  angle  of  inclination  to  the  horizon  leems  the  fame 
in  them  all : but  a due  attention  to  what  has  been  hi- 
therto faid  on  the  fubjed  will  (how  us  that  we  have  as 
yet  only  been  able  to  afceitain  the  velocity  in  the  point 
of  the  trajedory,  which  has  a certain  inclination  to  the 
horizon,  indicated  by  the  quantity^,  and  the  time  (reck- 
oned from  fume  affigned  beginning)  when  the  projectile 
is  in  that  point. 

To  obtain  abfolute  mcafures  of  thefe  quantities,  the 
term  o£  commencement  muff,  be  fixed  upon.  This  will 
be  exprefled  by  the  conftant  quantity  C,  which  is  aflumed 
for  completing  the  fluent  of  p Vi  4-  />*,  which  is  the 
balls  of  the  whole  coullructiou.  Wc  there  found  q — 

1 ?■ ...  This  fluent  is  in  general  q = 


If  we  now  fubftitute  for  v its  value 


r+T~-  — — „ + i> 
height  b ncccflary  for  communicating  any  velocity  v is 

£■  = <■+£>-,  = ~!  And  Uftly, 

, = £?  f P 

Vg'Vn+? 

Thefe  fluents,  being  all  taken  fo  as  to  vanifh  at  the 
vertex,  where  the  computation  commences,  and  where 
p is  =s  (the  tangent  being  parallel  to  the  horizon),  we 

• • • . xU  fl  , (I 

obtain  in  this  cafe  b=z-^t  = — , and  n— 

Hence  we  fee  that  the  circumflancc  which  modifies 
all  the  curves,  diftinguifhing  them  from  each  other,  is 
the  velocity  (or  rather  its  fquarc)  in  the  higheft  point 
of  the  curve.  For  b being  determined  for  any  body 
whofe  terminal  velocity  is  »,  n is  alfo  determined  ; and 
this  is  the  modifying  circumftance.  Confide  ring  it  geo- 
metrically, it  is  the  area  which  mud  be  cut  off  from 
the  area  DMAP  of  fig.  8.  in  order  to  determine  the 
ordinates  of  the  other  curves. 

We  mull  farther  remark,,  that  the  values  now  given 
relate  only  to  that  part  of  the  area  where  the  body  is 
defeending  from  the  vertex.  This  is  evident ; for,  in 
order  that  y may  increafc  as  wc  recede  from  the  vertex, 
its  fluxion  muft  be  taken  in  the  oppofitc  fenfe  to  what 
it  was  in  our  inveftigation.  *Tbere  we  fd^pofed  y to 
increafc  as  the  body  afeended,  and  then  to  dimini fh  du- 
ring the  defeent ; and  therefore  the  fluxion  of  y was  firft 
pofi live  and  then  negative. 

The  fame  equations,  however,  will  ferve  for  the 
afeendiog  branch  CNA  of  the  curve,  only  changing 
the  fign  of  P;  for  if  wc  confidcr  y as  dccrcafing  during 

the  afeen*,  we  muft  confidcr  q as  exprefling  and 

x 

therefore  P,  or f' p */ 1 4*  />* , which  is  j-,  muft  be 

taken  negatively.  Thrrcfoie,  in  the  afeending  branch, 
wc  have  AQj>r  x (incrcafing  as  wc  recede  from  A)— 

« x/-£p  , QN  or,  - axy^p-,  AN  or*- 

‘ x/ ‘ “d  the 

height  producing  the  velocity  at  N 


Sr 


Remark- 

i a (!+,’) 

— o* 

" — r uie  curve 

Hence  we  learn  by  the  bye,  that  in  no  part  of  the  or  trajec- 
afeending  branch  can  the  inclination  of  the  tangent  bccorT* 
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projectiles. 


ft 

On  what 

iw  form 
aiul  mag* 
pit  Ac  de- 

read* 


J Urn  fat, 

$ 61,  fee. 


fuel*  that  P fhaU  ht  greater  than  * ; and  that  if  we  fup* 
pole  P equal  to  n in  any  point  of  the  curve,  the  velo- 
city  in  that  point  will  be  infinite.  That  is  to  fay,  there 
is  a certain  alfignablc  elevation  of  the  tangent  which 
cannot  be  exceeded  in  a curve  which  has  this  velocity 
in  the  '♦rtex.  The  heft  way  for  forming  a conception 
of  this  circumftance  in  the  nature  of  the  curve,  i«  to 
invert  the  motion,  and  fuppofc  an  accelerating  force 
rqnal  and  oppofitc  to  the  rciiilance,  to  aft  on  the  body 
in  coiijunftion  with  gravity.  It  mud  deferibe  the  fame 
curve,  and  this  branch  ANC  mull  have  an  afiymptotc 
LO,  which  ha*  this  limiting  pofition  of  the  tangent. 

For,  as  the  body  defeends  in  this  curve,  its  velocity 
increafcs  to  infinity  by  the  joint  aftion  of  gravity  and 
this  a«  tit  rat  ng  force,  and  yet  the  tangent  never  ap- 
proaches fo  near  the  perpendicular  pofition  as  to  make 
P=r.  This  remarkable  property  of  the  curve  waa 
known  to  Newton,  as  appears  by  his  approximations 
which  all  Had  him  to  curves  of  a hyperbolic  form,  ha- 
ving one  afiymptotc  inclined  to  the  horizon.  Indeed 
it  is  pretty  obvious : For  the  refinance  inertafing  fatter 
than  the  velocity,  there  is  no  velocity  of  projeftion  fo 
great  but  that  the  curve  will  come  to  deviate  fo  from 
the  tangent,  that  in  a finite  time  it  will  become  pa- 
rallel to  the  horizon.  Were  the  refinance  proportional 
to  the  velocity,  then  an  infinite  velocity  would  produce 
a’rcftilincal  motion,  or  rather  a deflection  from  it  lefs 
than  any  that  can  be  afiigned.  - 

We  now  fee  tliat  the  particular  form  and  magnitude 
of  this  trajeftory  depends  on  two  circumtlanceft,  a and 
v.  a aflefts  chiefly  the  magnitude.  Another  erreum- 
ftancc  might  indeed  be  taken  in,  via.  the  diminution  of 
the  accelerating  force  of  gravity  by  the  ftatical  eflfcft  of 
the  air’s  gravity.  But,  as  we  have  already  obferved,  this 
i»  too  trifling  to  be  attended  to  in  military  projectiles. 

was  made  equal  to  p.  .Therefore  the  ra- 
x 

dius  of  curvature,  determined  by  the  ordinary  me- 
' theds,  :»  ^ *,  and,  .bccau k~  it  fores,  which  was 


fides  are  alike.  Here  u becomes  Infinite,  or  there  is  nt 
terminal  velocity ; and  n alio  becomes  infinite,  being 

a 

”*26*  . 

It  is  therefore  in  the  quantity  P,  or^" p •Si 

that  the  difference  between  the  trajeftory'  in  a void  and 
in  a refilling  medium  con  lifts;  it  is  tins  quantity  which 
cxprcfics  the  accumulated  change  of  the  ratio  of  the 
increments  of  the  ordinate  and  abfeifs.  In  vacuo  the 
fecund  increment  of  the  ordinate  is  conftant  when  the 
firft  increment  of  the  abfeiffa  is  fo,  and  the  whole 
increment  of  the  ordinate  is  as  i +p.  And  this  diffe- 
rence is  fo  much  the  greater  as  P is  greater  in  nrfpcft 
of  n.  P is  nothing  at  the  vertex,  and  increafcs  along 
witH*the  angle  MTP  ; and  when  this  is  a right  angle* 

P is  infinite.  The  trajeftory  in  a refilling  medium 
will  come  therefore  to  deviate  infinitely  from  a para- 
bola, and  may  even  deviate  farther  from  it  than  the 
parabola  deviates  from  a ftraight  line.  That  is,  the  di« 
fiance  of  the  body  in  a given  moment  from  tliat  point 
of  its  parabolic  path  where  it  would  have  been  in  a 
void,  is  greater  than  the  diftance  between  that  point  of 
the  parabola  from  the  point  «f  the  ftraight  line  where 
it  would  have  been,  independent  of  the  aftion  of  gra- 
vity. This  mull  happen  whenever  the  rciiilance  is  great- 
er than  the  weight  of  the  body,  which  is  generally  the 
calc  in  the  beginning  of  the  trajeftory  in  military  pro- 
jectiles ; and  this  (were  it  now  ncceffary)  is  enough  to 
Ihow  the  inutility  of  the  parabolic  theory. 

Although  we  have  no  method  of  deferibing  this  Several  * 
trajeftory,  which  would  be  received  by  the  ancient r ropertiw# 
geometers,  we  may  afeertain  feveral  properties  of  it,^*1"0®* 
which  will  aflift  us  in  the  folution  of  the  problem.  In 
particular,  we  can  aflign  the  abfoluts  length  of  any  part 
of  it  by  means  of  the  logiftic  curve.  Foe  bccaule  P 
x:  J p V l-r/%  we  have  p •/  i+p*  — P,  and  there- 

=.x/^XT5! 


; +C,  or  = a X 


sr  p fur  the  defeendiug  branch  of  the  curve,  the 

radios  of  curvature  at  M if  and, 

■ +£_ 

«XI-;>‘Xf/ l-fcp1. 


/ n+r  ■ 

X hvp.  log.  of 


ft 

may  be  expreffed  by  logarithms ; or  * = m 


i + P 


, fince  at  the  vertex  A,  where 


«— P 


in  the  afeending  branch  at  N,  it  is 

On  both  Tides  therefore,  when  the  velocity  is  infinitely 
great,  and  P by  this  means  fuppofed  to  equal  or  exceed 
the  radius  of  curvature  is  alJu  infinitely  great.  We  al- 
fo  fee  that  the  two  branches  arc  unlike  each  other,  and 
that  when  p’ is  the  fame  in  both,  that  is,  whcnjthc  tangent 
is  equally  inclined  to  the  horizon,  the  radius  of  cur- 
vature, the  ordinate,  the  aldcifs,  and  the  arch,  are  all 
greater  in  the  afeending  branch.  This  is  pretty  ob- 
vious. For  as  the  refiftance  afts  entirely  in  diminishing 
the  velocity,  and  docs  not  affect  the  defleftion  occafioned 
by  gravity,  it  mull  allow  gravity  to  incurvatc  the  path 
fo  much  the  more  (with  the  fame  inclination  of  its  line 
of  action)  as  the  velocity  is  more  diminilhed.  The 
curvature,  therefore,  in  thofc  points  which  have  the 
fame  Inclination  of  ftte  tangent,  is  great  eft  in  the  de- 
fending branch,  and  the  motion  is  fwifteft  in  the 
afeending  branch.  It  is  otherwise  m A twid,  where  beth 


c muft  be  = of  P is  alfo  = a. 

Being  able,  in  this  way,  to  afeertain  the  length  AM 
of  ihe  curve  (counted  from  the  vertex),  correlpouding 
to  any  inclination  p of  the  tangent  at  its  extremity  M, 
we  can  afeertain  the  length  of  any  portion  of  it,  fuch 
as  Ms-,  by  firtl  finding  the  length  ol  the  put  A «,  and 
then  of  the  part  AM-  This  wc  do  more  expcditioufly 
thus : Let  p exprefs  the  pofition  of  the  tangent  in  M.  and 

n d*  P 

q its  pofition  at  *»;  then  AM^  flX  log.  — — and  Aw 
— a X log.  and  therefore  Mn  is=:s  X log. 

" Thus  we  can  find  the  values  of  a groat  num- 

bur  of  froall  portions,  and  the  inclination  of  the  tan- 
gent. at  their  catremitiea.  Then  to  each  of  thefc  por- 
tion. we  can  affign  it.  proportion  of  the  abciifa  and 
ordinate,  without  having  recourfc  to  the  values  of  » andjr. 
I w the  pottioa  ol  abfciu  conefpondiiig  to  the  arch  M<u, 

whole 
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whole  middle  *j»wnt  x%  inclined  to  the  Horizon  in  the 
•angle  h,  wjU  be  M«*t  X cofine  l>,  and  the  coricTponding 
portion  of  the  ordinate  will  be  Mm  X fm.  L,  Then  we 
obtain  the  velocity  in  each  part  of  the  curve  by  the 
equation  £=:|qX  t -f/'*  i or,  mote  directly  the  velocity 
•-tt 

v at  M will  he  = Va&  "yr  -fi  Laflly»  divide  tlie 

VB+P 

length  of  the  little  arch  by  this,  and  the  quotient  will  be 
the  time  of  deferibing  Mm  very  nearly.  Add  all  thefe 
together,  and  we  obtain  the  whole  ticne  of  deferibing 
the  arch  AM,  but  a little  too  great,  bccaufe  the  mo- 
tion in  the  fmall  arch  is  not  perfectly  uniform.  'flic 


TILES. 

The  velocity  in  the  defending  branch  snq^fnentt  co*. 
tinuallv  : but  it  cannot  exceed  a certain  limit,  if  the  ve- 
locity at  the  vertex  has  been  lefs  than  th  terminal  velo- 
city j for  when  the  curve  is  infinite,  / is  alfo  infinite,  and 

■i  ftp  * 

— p - , bccaufe  n in  thif  cafe  is  nothing  in  reffeft  of 
P,  which  is  infinite  ; and  bccaufe  p is  infinite,  die  num- 
ber hyp,  log,  p -f.  y/ 1 -f-/1  *,  though  infinite,  vanilhcg  in 
companion  with  pXt/i+p1  j fo  that  in  this  cafe  P =: 
ip  *»  and  A = <r,  and  t»=  the  terminal  velocity. 

If,  on  the  oilier  hand,  the  velocity  at  the  vertex  haa 
been  greater  than  the  terminal  velocity,  it  will  diminifli 
corn  in  nail),  and  when  the  curve  has  become  infinite,  v 


“UU  Hit  UTMU  Ultll  IS  4WW  JJWIVI.U,  miioauu  . Uh  , . , , 

error,  however,  may  be  as  fmall  as  we  plcafc,  bccaufe  W,U  be  cqual  to  the  terminal  velocity. 


wre  may  make  the  arch  as  fmall  as  w e plcafe  ; and  for 
greater  accuracy,  it  will  be  proper  to  take  the  by 
which  we  cvmputc  tlie  velocity,  a medium  between 
the  p for  the  beginning  and  that  for  the  end  of  the 
t«  arch. 

like  '•  *e-  This  is  the  method  followed  by  Euler,  who  was  one 
of  the  moll  expert  analyffs,  if  not  the  very  firlt,  in 
Europe.  It  is  not  the  ruoit  elegant,  and  the  methods  of 
fume  other  authors,  who  approximate  diic&ly  to  the  aicas 
of  the  curves  which  determine  the  values  of  \ and  v»  have 
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In  either  cafe  we  fee  that  the  curve  on  this  fide  will 
have  a perpendicular  aflyroptote.  It  would  require  a 
long  and  pretty  intricate  analylis  to  determine  die  place 
ol  this  aflymptotc,  and  it  is  not  material  for  cur  prclmt 
purpolc.  The  place  and  pofition  of  the  other  affymp- 
tote  LO  is  Ol  the  g rente!!  moment.  It  evidently  di- 
ftinguifhes  the  kind  of  trajectory  from  any  other.  Iu 
pofition  depends  on  this  cii  c umJUnce,  jhat  if  p marks 
the  pufitiou  of  the  tangent,  n — P,  which  is  the  deno- 
minator of  the  fraction  expreffing  the  Iquare  of  tl.e  ve- 
locity, muft  he  equal  to  nothing,  bccaufe  the  velocity 
i*  infinite : therefore,  io  this  place,  f:i,  or  n 


a more  icientilic  appearance  ; but  they  are  not  ultimate- 
ly very  different:  For,  in  feme  methods,  thefe  areas  arc  

taken  piecemeal,  as  Euler  takes  the  arch  j and  by  the  me-  p 1 + r log.  p -f-  y'  i -j-p  *.  In  order,  therefore, 

thuds  of  others,  who  give  the  value  of  the  areas  by  New-  to  find  the  point  L,  where  the  aflymptotc  LO  cuts  the 
ten's  method  of  deferibing  a curve  ot  the  parabolic  kind  horizontal  line  AL,  put  P = «,  then  will  AL  = x — 

.1 l < — -c  1: — . r • «.  . 

/ z'  p I rpp  \ Tnronph 

i i / -■  'ry— — /'■•’-  ).  the  wrhola 

W ^ P J of  this  ar. 
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It  is  evident  that  the  logarithms  ufed  in  thefe  expref-^jg  S 
fions  are  the  natural  or  hypcibohc.  But  tlie  operations 
may  be  performed  by  the  common  tables  by  making 


through  any  number  of  given  points,  the  ordinates  of 
thefe  curves,  which  exprefs  a andy,  muff,  be  taken 
fingly,  which  amount*  to  the  fame  tiling,  with  the 
great  diladvantagc  ot  a much  more  complicated  calcu- 
lus, as  any  one  may  fee  by  comparing  the  expreflion* 
of  x and  y with  the  expreflion  of  r.  As  to  thofc  me- 
thods which  approximate  directly  to  the  areas  or  va-  the  value  of  the  arch  M m of  the  c^rvc  =?  w X log. 
lues  of  it  and  y by  an  inv  oke  feries,  they  all,  without  _ 

exception,  invoice  us  in  molt  completed  exprefliuns  — &c.  where  M mnsi  the  fubtangent  of  tlie  com. 
with  coefficients  of  fines  and  tangents,  and  ambiguous  «T*  , 

figns,  and  engage  ui  in  a calculation  almuft  cudlifs.  mon  logarithms,  «rr  ©,434 *9  » t»nie  of  defer i- 

And  we  know  of  no  U ica  which  converges  faff  enough  *iuS  dui  *rch  ^ **  expedmouily  had  by  taking  a me- 

uracy,  without  fuch  a number  of  ..  , . , - "S  i4-/**  . v 1 t f 

7 - drum  * between  the  values  of — •«-* *-! 


to  give  us  tolerable  accuracy, 
terms  as  is  fuihcicat  to  deter  any  perfon  from  the  at- 
tempt. The  calculation  of  the  arches  is  very  mode- 
rate, fo  that  a perfon  tolerably  vtrfant  ia  arithmetical 
operations  may  compute  an  arch  with  its  velocity  and 
time  iti  about  five  minutes.  We  have  therefore  no  lic- 
it tat  ion  in  preferring  this  method  ot  Euler’s  to  all  that 
we  have  feen,  and  therefore  proceed  to  detenume  fomc 
v other  circumftaocck  which  render  its  application  mote 
• *5..  general. 

ten  iLoe*  ^ there  were  no  refinance,  the  fmalleft  velocity  would 
tore  geix-bf  the  vertex  of  the  curve,  and  it  would  immediately 
increafe'by  the  aCtiouof  gravity  confpiring  (in  however 
(mail  degree)  with  the  motion  of  the  body.  But  in  a 


and  -r^7 


C.+  p vV  + Q 

“*  a“king  thc  •*“  =iT77  * Iog-rr^ 

Such  dicn  is  the  procefs  by  which  the  form  and  mag-  jh„  ^ 
nitude  of  the  trajectory,  and  the  motion  in  it,  may  beap,  l)"  g 
determined.  Bui  it  docs  not  yet  appear  hi*w  this  is  to  '"**  i r‘ 
be  applied  to  any  qucilion  in  practical  artillery.  In 
proccfa  we  have  only  learned  how  to  compute  the  mo- 
tion from  thc  vertex  in  the  descending  branch  till  the 
ball  has  acquired  a part iculat  direct ioti,  and  the  motion  to 
the  vertex  from  a point  of  the  a£ccnd»ng  branch  where  tlie 
ball  has  another  direction,  and  all  this  depending  on  thc 


refilling  medium,  the  velocity  at  thc  vertex  is  diminilh-  greateft.  velocity  which  thc  body  can  acquire  by  falling, 

1 , *. ..  . ..  1 • t.  .l  ..  1 .r  . ..  _r  •-  1 .t 1.  • l:. v 1 >L. ...  ,.r  .i 


ed  bv  a quantity  to  which  the  acceleration  of  gravity 
in  that  pc'int  bears  no  aflignable  proportion.  It  is  there- 
fore diminilh* d,  upon  the  whole,  and  the  point  of  final- 
Ictl  velocity  is  a little  way  beyond  thc  vertex.  For  the 
fame  oeafow#,  the  greateft  curvature  is  a little  way  beyond 
thc  vertex.  It  is  not  very  material  for  our  prefent  pur- 
pofc  to  afeertain  the  exatt  pofiviont  of  thou,  points. 


and  thc  velocity  which  it  has  in  thc  vertex  of  the  curve. 
But  thc  ufual  queftion  is,*4  What  will  be  the  motion  of 
thc  ball  proje&cd  in  a certain  difcdion  with  a certain 
velocity  ?** 

The  mode  of  application  is  th:s  : Suppofe  a trajeffo- 
ty  computed  for  a particular  terminal  velocity,  produced 
by  thc  falfo,  and  for  a particular  velocity  at  thc  vertex, 
4 which 
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wliioti  win  be  chmflerieed  by  *>,  anil  that  the  velocity 
Ot  that  point  of  tin:  abending  branch  where  the  incli- 
nation of  the  tangent  is  jo“  is  900  fere  per  fccond. 
Then,  we  are  certain  that  it  a ball,  whofc  terminal  ve. 
Jocity  is  that  produced  by  the  fall  a,  be  projefted  with 
the  velocity  of  900  here  pci  fecund,  and  an  elevation  of 
30°,  it  will  deferibe  this  very  trajectory,  and  the  vclucity 
and  time  coiTefponding  to  every  point  will  be  fueh  a* 
is  here  determined. 

Now  tltis  traje&ory  will,  in  refpefi  to  form,  Milwet 
an  infinity  of  cafes  : for  its  charaderiflic  i«  the  propor- 
tion  of  the  velocity  in  the  vertex  to  the  teiminal  velo- 
city. V,  hen  this  proportion  is  the  fame,  the  number 
, n will  be  the  fame.  If  therefore  we  compute  the  tra- 
jx-flonca  for  a fulScient  variety-  of  thd'e  proportions,  swe 
(hall  find  a trajectory  that  will  neatly  eorrripond  to  any 
cafe  that  can  be  piopofcd  ; and  an  approximation  fufS- 
ciently  exadt  w ill  be  had  by  talcing  a proportional  me- 
dium between  the  two  trajectories  which  come  neareft 
g,  to  the  cafe  propofed. 

Cvmpincd  Accoi-dingiy,  a let  of  tables  or  trajeftories  hare  been 
Cable*  or  computed  by  the  Englilh  tnmQatm  of  Euler’s  Coro* 
erajcdturie*.  mel; , 3ry  otl  Jlobins’s  Gunnery.  They  are  in  Dumber 
lK,  diilinguilhed  by  the  pofition  of  the  alTymptote  of 
the  afeending  branch.  This  is  given  for  5",  to1',  15’, 
&c-  to  8 5 \ 3nd  the  whole  trajectory  is  computed  as  far 
as  it  can  ever  be  fuppofed  to  extend  iu  practice.  The 
following  table  gives  the  value  of  the  mi  ruber  « cor- 
refponding  to  each  pofition  of  the  affymptote. 


Jtc.  Make  y ~ vt  and  take  the  maximum  by  vary. 
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tug  r,  we  obtain  Sin. 1 e + = hyperbol.  Jog. 

(‘  + a'fine'r)*  wb‘cb  S‘"*  “ th*  '• 

The  numbers  in  the  firft  column,  multiplied  by  the 
terminal  velocity  of  the  proje&ile,  give  us  the  initial 
velocity  ; and  the  numbers  in  the  laft  column,  being 
multiplied  by  the  height  producing  the  terminal  velo- 
city, and  by  2,3026,  give  uu  the  great  eft  ranges.  The 
middle  column  contains  the  elevation.  The  table  is 
not  computed  with  {crapulous  exact  nek,  the  queftioa 
not  requiring  it.  Itmay  however  be  depended  on  with* 
in  oue  part  of  2000. 

lo  make  ufe  of  this  table,  divide  the  initial  velocity 
by  the  terminal  velocity  a,  and  look  for  the  quotient 
in  the  firft  column.  Oppofite  to  this  will  be  found  the 
elevation  giving  the  greateft  range  ; and  *he  number  in 
the  laft  column  being  multiplied  by  2,3026  X a {the 
height  producing  the  terminal  velocity)  will  give  th<^ 
range. 

Table  of  Elrvatieru  giving  the  grtaitjl  Range. 


Since  the  path  of  a projc&ilc  ismnch  kfs  locurvated, 
and  more  rapid  in  the  aleending  than  in  the  defeend* 
ing  branch,  and  the  difference  i*  fo  much  the  more  re- 
markable in  great  velocities  ; it  muft  follow,  that  the 

range  on  a horizontal  or  inclined  plane  depends  nwft 
on  the  afeending  branch  : therefore  the  grtateft  range 
will  not  be  made  with  that  elevation  which  b iic da  the 
angle  of  pofition,  but  with  a lower  elevation  ; and  the 
deviation  froin  the  bife&ing  elevation  will  be  greater  as 
the  initial  velocities  arc  greater.  It  is  very  difficult  to 
frame  an  exad  rule  for  determining  the  elevation  which 
gives  the  greateft  range.  We  have  fubjoined  a little 
table  which  gives  the  proper  elevations  (nearly)  corre- 
fponding  to  the  different  initial  velocities. 

It  was  computed  by  the  following  approximation, 
■which  will  be  found  the  fame  with  the  feries  ufed  by 
Newton  in  his  Approximations. 

Let  r be  the  angle  of  deration,  a the  height 
producing  the  terminal  velocity,  h the  height  produ- 
cing the  initial  velocity,  and  e the  number  whofe  hy- 
perbolic logarithm  is  1 (i*  e.  the  number  2,718). 
Then, 
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Such  is  the  folutien  which  the  prefer*  ftate  of  our  Adv»ntift 
mathematical  knowledge  enables  us  to  give  of  tkis  cclc-  to  be  dc- 
brated  problem.  It  is  exad  in  its  principle,  and  the  [roa 
application  of  it  is  by  no  means  difficult,  or  even  ope- 
rofe.  But  let  us  fee  what  advantage  wc  are  likely  1?  prybLcin. 
derive  from  it.  . * 

In  the  firft  place,  it  is  very  limited  in  its  application. 

There  are  few  cireumftances  of  general  coincidence, 
and  almoft  every  cafe  requires  an  appropriated  calcu- 
lus. Perhaps  the  only  general  rules  arc  the  two  fol- 
lowing : 

1 . Balls  of  equal  denfity,  projected  with  the  fame 
elevation,  and  with  velocities  which  arc  as  the  fquarc- 
roots  of  their  diameters,  will  deferibe  firaflar  curves. — 

This  is  evident,  bccaufe,  in  this  cafe,  the  refiftance  will 
be  in  the  ratio  of  therr  quantities  of  motion.  Therefore 

all 
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tH  the  Homolo<joui  line*  of  the  motion  will  be  in  the 
proportion  of  the  diameters. 

2.  If  the  initial  velocities  of  balls  proje&ed  with  the  # 
fame  elevation  arc  in  the  inverfe  fubduplicatc  ratio  of 
the  whole  refiftanccs,  the  ranges,  and  all  the  homo- 
logous lines  of  their  track,  will  be  invcrfely  as  thofc  re- 
finances. 

Thcfe  theorems  are  of  confide  table  ufe  : for  By  means 
of  a proper  feries  of  experiments  on  one  ball  projected 
with  different  elevations  and  velocities,  tables  may  be 
conilrutted  which  will  afeertain  the  motions  of  an  infi- 
nity of  others. 

But  when  we  take  a retrofpc&ive  view  of  what  wc 
have  done,  and  conlkler  the  conditions  which  were  af- 
fumed  in  the  folution  of  the  problem,  wc  (hall  find  that 
much  yet  remains  before  it  can  be  rendered  of  great 
practical  ufe,  or  even  fatisfy  thccuriofity  of  the  man  of 
feience.  The  refinance  is  all  along  fuppofed  to  be  in 
the  duplicate  ratio  of  the  velocity  t but  cveu  theory 
points  out  many  caufcs  of  deviation  from  this  law,  fuch 
as  the  prefTure  and  condcnfation  of  the  air,  in  the  cafe 
of  very  fwift  motions  ; and  Mr  Robins’s  experiments  are 
fufficient  to  (how  us  that  the  deviations  muff  be  ex- 
ceedingly great  in  fuch  cafes.  Mr  Euler  and  all  fub- 
faquent  writers  have  allowed  that  it  may  be  three  timet 
greater,  even  in  cafes  which  frequently  occur  ; and  Eu- 
ler gives  a rule  for  afeertaining  with  tolerable  accuracy 
what  this  increase  and  the  whole  rcfiftancc  may  amount 
to.  Let  H be  the  height  of  a column  of  air  whofe 
weight  is  equivalent  to  the  rcfillancc  taken  in  the  du- 
plicate ratio  of  the  velocity.  The  whole  refiilance  will 
r H ’ • M 

be  exprcflcd  by  H + number 28845 is  tnl 

height  in  feet  of  a column  of  air  whofe  weight  balances 
it*  elafticity.  We  (hall  not  at  prefent  call  in  queffion 
his  reafons  for  afligning  this  predfe  addition.  They 
arc  rather  reafons  of  arithmetical  convcnicncy  than  of 
phyfical  import.  It  is  enough  to  obferve,  that  if  this 
meafurc  of  the  rcfiftancc  is  introduced  into  the  proeds 
of  inveffigation,  it  is  totally  changed  ; and  it  is  not  too 
much  to  fay,  that  with  this  complication  it  requires  the 
knowledge  and  addrefs  of  a Euler  to  majtc  even  a par- 
tial and  very  limited  approximation  to  a folution. — 
Any  law  of  the  rcfiftancc,  therefore,  which  is  more 
complicated  than  what  Bernoulli  has  affumed,  namely, 
that  of  a fimple  power  of  the  velocity,  is  abandoned  by 
all  the  mathematicians,  as  exceeding  their  abilities  j and 
they  have  attempted  to  avoid  the  error  anting  from  the 
affumption  of  the  duplicate  ratio  of  the  velocity,  either 
by  fuppofmg  the  refiilance  throughout  the  whole  tra- 
jectory to  be  greater  than  what  it  i*  in  general,  or 
they  have  divided  the  trajc&ory  into  different  pox- 
tions,  and  affigned  different  refiilances  to  each,  which 
irary,  through  the  whole  of  that  portion,  in  the  dupli- 
cate ratio  of  the  velocities.  By  this  kind  ofjRtch- 
work  they  make  up  a traje&ory  and  motion  which  cor- 
refponds,  in  ftyte  tolerable  degree,  with  what  ? With  an 
accurate  theory  ? No  ; but  with  a feries  of  experiments. 
For,  in.  the  firft  place,  every  theoretical  compulation 
that  we  make,  proceeds  on  a fuppofed  initial  velocity  ; 
and  this  cannot  be  afeertained  with  any  thing  approach- 
ing to  precision,  by  any  theory  of  the  action  of  gun- 
powder that  we  are  yet  po defied  of.  In  the  next  place, 
our  theories  of  the  refilling  power  of  the  air  are  en- 


tirely cffablilhed  on  the  experiments  on  the  flights  of 
Ihot  and  (hells,  and  are  corre&ed  and  amended  tul  they 
tally  with  the  moil  approved  experiments  wc  can  find. 

Wc  do  not  learn  the  range*  of  a gun  by  theory,  but  the 
theory  by  the  range  of  the  gun.  Now  the  variety  and 
irregularity  of  all  the  experiments  which  are  appealed 
to  arc  fo  great,  and  the  acknowledged  difference  between 
the  Teli  ft  a nee  to  flow  and  fwift  motions  is  alfo  fo  great, 
that  there  is  hardly  any  fuppofition  which  can  be  made 
concerning  the  rcfiftancc,  that  will  not  agree  in  its  rfi- 
fults  with  many  of  thofc  experiments.  It  appears  from 
the  experiments  of  Dr  Hutton  of  Woolwich,  in  1 784, 

1785,  and  1786,  that  the  (hots  frequently  deviated  to 
the  right  or  left  of  their  intended  track  200,  jc o,  and 
fometimet  400  yards.  This  deviation  was  quite  acci- 
dental and  anomalous,  and  there  can  be  no  doubt  but 
th%t  the  (hot  deviated  from  its  intended  and  fuppofed 
elevation  as  much  as  it  deviated  from  the  intended  ver- 
tical plane,  and  this  without  any  opportunity  of  mea- 
furing  or  difeovering  the  deviation.  Now,  when  we 
have  the  whole  range  from  one  to  three  to  choofc  among 
for  our  meafurc  of  rcfiftancc,  it  iVcvidcnt  that  the  con- 
firmations which  have  been  drawn  from  the  ranges  of 
(hot  are  but  feeble  arguments  for  the  truth  of  any  opi- 
nion. Mr  Robins  finds  his  meafuro*  fully  confirmed 
by  the  experiments  at  Metz  and  at  Minorca.  Mr 
Muller  finds  the  fame.  Yet  Mr  Robin^s  meafurc  both 
of  the  initial  velocity  and  of  the  rcfiftancc  arc  at  leail 
treble  of  Mr  Muller's  ; but  by  compenfation  they  give 
the  fame  refuks.  The  Chevalier  Borda,  a very  expert 
mathematician,  has  adduced  the  very  fame  experiment* 
in  fupport  of  his  theory,  in  which  he  abides  by  the 
Newtonian  meafure  of  the  rcfiftancc,  which  is  about  -f 
of  Mr  Robins’s,  and  about  J of  Muller’s.  ^ 

What  are  we  to  conclude  from  all  this  ? Simply  this,  Caules  of1 
that  we  have  hardly  any  knowledge  of  the  air’s  refiftv  in  mnd- 
aiicc,  and  that  even  the  folution  given  of  this  problem  has1**!* 
not  as  yet  greatly  increafed  it.  Our  knowledge  confilla 
only  in  thofc  experiments,  and  mathematicians  arc  at- 
tempting to  patch  up  fomc  notion  of  the  motion  of  a 
body  in  a refilling  medium,  which  (hall  tally  with 
them. 

There  is  another  cffential  defeat  in  the  conditions  af- 
fumed  in  the  folution.  The  denfity  of  the  air  is  fup- 
pofed uniform whereas  wc  arc  certain  that  it  is  Iefs 
by  one  fifth  or  one  fixth  towards  the  vertex  #of  the 
curve,  in  many  cafes  which  frequently  occur,  than  it  ia 
at  the  beginning  and  end  of  the  flight.  This  is  ano- 
ther latitude  given  to  authors  in  their  affnmpt ions  of 
the  air’s  rcfiftancc.  The  Chevalier  de  Borda  has,  with 
confiderable  ingenuity,  accommodated  his  inveffigation 
to  this  circumftancc,  by  dividing  the  trajc&ory  into 
portions,  and,  without  much  trouble,  has  made  one 
equation  antwer  them  alL  We  are  difpofed  to  think 
that  his  folution  of  the  problem  (in  the  Memoirs  of  the 
Academy  of  Paris  for  1769)  corrcfponds  better  with 
the  phyfical  circumftancc*  of  the  cafe  than  any  other. 

But  his  procefs  is  there  delivered  in  too  cuncifc  a man- 
ner to  be  intelligible  to  a perfon  not  perfectly  familiar* 
with  all  the  rcfources  of  modem  analyfm.  Wc  there- 
fore preferred  John  Bernoulli’s,  becaufe  it  is  elementary 
and  rigorous. 

Alter  all,  the  practical  artillerift  rnuft  rely  chiefly  on  ■ 
the  rrcords  of  experiment*  contained  in  the  books  of 

pra&icc 


9*  waftict  at  the  academies,  or  thofe  made  in  a more  pub.  to.  The  oblique  flights  of  proje&iles  are,  u we  hare 
Nrceflity  mamiCT.  Even  a per f eft  theory  of  the  air's  refill,  feen,  of  very  complicated  invertigation,  and  ill  fitted  for 
ttVetperi*  anct"  can  ‘erv*c€»  unlefa  the  force  of  gun- . inftrufting  us  ; but  numerous  and  well  contrived  expe- 

ojcois  powder  were  uniform.  This  is  far  from  beipg  the  cafe  riments  on  the  perpendicular  afeents  arc  of  great  fim- 
• even  in  the  fame  powder.  A few  hours  of  a damp  day  piicity,  being  affefted  by  nothing  but  the  air’s  refill. 


will  make  a greater  difference  than  occurs  in  any  theo-  ance.  To  make  them  inttruftive,  we  think  that  the 
ty  ; and,  in  fcrvice,  it  is  only  by  trial  that  every  thing  following  plan  might  be  purfued.  Let  a fet  of  expe. 

• c j it  .1  . <*_a  a '.n  r_n.  i.  r~_  .t—  i i * .• 


is  performed.  If  the  firft  fhcll  falls  very  much  fhoft  of  riments  be  premifed  for  ascertaining  tl»e  initial  vcloci. 


fjie  mark,  a little  more  powder  is  added  i and,  in  can- 


Then  let  (hells  be  difeharged  perpendicularly 


s onaiing,  the  correction  is  made  by  varying  the  eleva-  with  great  varieties  of  dcofity  and  velocity,  and  let  no- 
tion. thing  be  at  tended  to  but  the  height  and  the  time  ; eves 

We  hope  to  be  forgiven  by  the  eminent  matheniati-  a confide  rahk  deviation  from  the  perpendicular  will  not 
cians  for  thefe  obfervations  on  their  theories.  They  by  afl'eft  either  of  thefe  circumftancet,  and  the  effeft  of 
pn  means  proceed  from  any  difnefpeft  for  their  labours,  this  circumflancc  can  cafily  be  computed.  The  height 
We  are  not  ignorant  of  the  aJmoll  infuperablr  difficult  can  be  afeertained  with  fufEcient  prccifion  for  very  va^ 
ty  of  the  talk,  and  we  admire  the  ingenuity  with  which  luable  information  by  their  light  or  fmoke.  It  is  evi- 
fonc  of  them  have  contrived  to  introduce  into  their  ana-  dent  that  thefe  experiments  will  give  dircR  informa- 
lyfis  rcafonablc  fubflitutions  for  thofe  terras  which  wwuld  tion  of  the  air’s  retarding  force  j and  every  experiment 
render  the  equations  intraftable.  But  wc  mull  tlill  gives  us  two  mcafurcs,  via.  the  afeent  and  defeent : and 
fay,  upon  their  own  authority,  that  thefe  are  hut  ingc-  the  comparifon  of  the  times  of  afeent  and  defeent,  com- 
nious  gucflTes,  and  that  experiment  is  the  touchftone  by  bined  with  the  obferved  height  in  one  experiment  made 
which  they  mould  thefe  fubftitutiont ; and  when  they  with  a great  initial  velocity,  will  give  us  more  informa- 
havc  found  a coincidence,  they  have  no  motive  to  make  tion  concerning  the  air’s  refinance  than  50  ranges.  If 
any  alteration.  Now,  when  we  have  fuch  a latitude  for  we  (liould  fuppofc  the  refinance  as  the  fquare  of  tl*c  vc- 
our  meafore  of  the  air’s  rcfiltancc,  that  we  may  take  it  locity,  this  comparifon  will  give  in  each  experiment  an 
of  any  value,  from  one  to  three,  it  is  no  wonder  that  exaft  determination  of  the  initial  and  Anal  velocities. 


compcu  fat  ions  of  errors  fhould  produce  a coincidence  ; 
hut  where  is  the  coincidence  ? The  thcoriil  fupprfti  the 


which  no  other  method  can  give  us.  Thefe,  with  ex- 
periments on  the  time  of  horizontal  flights,  with  known 


hall  to  fet  out  with  a certain  velocity,  and  his  theory  initial  velocities,  will  give  us  more  inllruftion  on  this 
gives  a certain  range  j and  this  range  agrees  with  obfer-  head  than  any  thing  that  has  yet  been  done  ) and  till 
vation — but  how  ? Who  knows  the  velocity  of  the  ball  fbmething  of  this  kind  is  carefully  done,  wc  prefume 
in  the  experiment  ? This  is  concluded  from  a theory  in-  fay  that  the  motion  of  bodies  in  a refilling  medium 
comparably  more  uncertain  than  that  of  the  motion  in  will  remain  in  the  hands  of  the  mathematicians  as  a mat- 


a refilling  medium. 


ter  of  curious  fpeculation.  In  the  mean  time,  the 


The  experiments  of  Mr  Robin*  and  Dr  Hutton  (how,  rules  which  Mr  Robins  has  delivered  in  his  Gunnery 
in  the  moft  incontrovertible  manner,  that  the  refiftance  are  very  Ample  and  exfy  in  their  ufe,  and  fecra  to  come 
to  a motion  exceeding  uoo  feet  in  a fecond,  is  almoft  as  near  the  truth  as  any  we  have  met  with.  He  has 
three  times  greater  than  in  the  duplicate  ratio  to  the  re-  sot  informed  us  upon  what  principles  they  are  founded, 
fiftancc  to  moderate  velocities.  Euler’s  tranfiator,  in  and  we  are  difpofed  to  think  tlat  they  are  rather  cra- 


bis  comparifon  of  the  author’s  t raj  eft  orica  with  experi- 
ment, fuppofc*  it  to  be  no  greater.  Yet  the  coincidence 


pineal  than  fcicniific.  But  wc  profefs  great  deference 
for  his  abilities  and  penetration,  and  doubt  not  but  that 


is  very  great.  The  famr.  may  be  faid  of  the  Chevalier  he  had  framed  them  by  means  of  as  fiicntikc  a difeuf- 
«lc  Borda's.  Nay,  the  fame  may  be  faid  of  Mr  Ro-  fion  as  his  knowledge  of  this  new  and  difficult  fubjeft 
bins’s  own  praftical  rules  : for  he  makes  his  F,  which  enabled  him  to  give  it. 

correfponds  to  our  a,  almoft  double  of  what  thefe  au-  We  (hall  conclude  this  article,  bv  giving  two  or 
there  do,  and  yet  his  rules  are  confirmed  by  prafticc.  tables,  computed  from  the  principles  cftabhlhcd  above,  cujmd  ^ 
Our  obfervations  are  therefore  well  founded.  and  which  ferve  to  bring  into  one  point  of  view  the  the  , rece- 

Thc^thcory  ®ut  mu^  not  ^ *n^erre^  ^rom  this,  that  the  chief  circumftancos  of  the  motion  in  a refilling  medium,  bug  prio^ 
is  (fill  of  phyfical  theory  is  of  no  ufe  to  the  praftical  artillerift.  Although  the  refult  of  much  calculation,  as  any  pcrfoa^P**- 
fome  ufe  in  It  plainly  (hows  him  the  impropriety  of  giving  the  pro-  who  confidcra  the  fubjeft  will  readily  fee,  they  mufl  not 
prafticc,  jeftilean  enormous  velocity,  This  velocity  is  of  no  ef-  be  confidered  as  offering  any  very  accurate  refults;  orthat, 
feft  after  100  or  300  yards  at  fartheft,  beauifc  it  is  fo  in  comparifon  with  one  or  two  experiments,  the  differed- 
rapidly  reduced  by  the  prodigious  rcfillance  of  the  air.  ces  (hall  not  be  confiderable.  Let  any  perfon  per  ufe  the 
Mr  Robins  has  deduced  fcveral  praftical  maxims  of  the  pubWbcd  regiften  of  experiments  which  have  been  made 


greateft  importance  from  what  we  already  know  of  this  wit*  very  attention,  and  hewill  fee  fuch  enormous  irregw- 
fubjeft,  and  which  could  hardly  have  been  even  conjee-  laHtics,  that  all  expeftations  of  perfirft  agreement  with 


tured  without  this  knowledge.  See  Cunnexv. 


».vH  e~  — ..  them  mufl  ceafr.  In  the  experimentsatWqolwichin  1735, 

And  aiay , And  mu^  he  fecknowlcdged,  that  this  branch  which  were  continued  for  fcveral  days,  not  only  do  the 
be  brought  of  phyfical  fcience  is  highly  intcrefljng  to  the  philofo-  experiments  of  one  day  differ  among  tlscmfelvcs,  but  the 
to  greyer  pher ; nor  (herald  we  defpair  of  carrying  it  to  greater  mean  of  all  the  experiments  of  one  day  differs  from  the 
perled.cn.  ^^1011.  The  defcfts  arife  almofl  entirely  from  our  mean  of  all  the  experiments  of  another  ho  lefs  than  one 
ignorance  of  the  law  of  variation  of  the  air’s  refinance,  fourth  of  the  whole.  The  experiments  in  which  the 
Experiments  may  be  contrived  much  more  co^ucive  greateft  regularity  may  be  expefted,  arc  thofe  made 
to  our  information  here  than  thofe  commonly  reforttd  with  great  elevations.  When  the  elevation  is  (dull,  the 
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range  5*  more  affe&ed  by  a change  of  velocity,  end  ft  31 
more  by  any  deviation  from  tbcfuppofcd  or  intended  di- 
reftion  of  the  fhot. 

The  firft  tabic  (hows  the  dillance  in  yards  to  which 
a ball  projected  with  the  velocity  1600  will  go,  while 
its  velocity  is  reduced  one  tenth,  and  the  diiUnce  at 
which  it  drops  16  feet  from  the  line  of  it«  dirc&ion. 
This  tabic  is  calculated  by  the  refinance  obferved  in  Mr 
Robins's  experiments.  The  firft  column  is  the  weight 
of  the  ball  in  pounds.  The  fccond  column  remains  the 
fame  whatever  be  the  initial  velocity  ; but  the  third  co- 
lumn depends  on  the  velocity.  It  is  here  given  for  the 
velocity  which  is  very  ufual  in  military  fervicc,  and  its 
ufe  is  to  aflift  us  in  directing  the  gun  to  the  mark. — 
If  the  mark  at  which  a ball  of  24  pounds  is  directed  is 
474  yards  diftant,  the  axis  of  the  piece  muft  be  pointed 
26  feet  higher  than  the  mark.  Thefe  deflections  from 
the  line  of  direction  sue  nearly  as  the  fquarcs  of  the 
dhUnces. 


I. 

11. 

III. 

2 

92 

420 

4 

121 

428 

9 

>59 

456 

18 

200 

470 

3* 

272 

479 

The  next  tabic  contains  the  ranges  in  yards  of  a 24 
pound  fhot,  projected  at  an  elevation  of  450,  with  the 
different  velocities  in  feet  per  fccond,  expreffed  in  the 
firft  column.  The  fccond  column  contains  the  diftsnccs 
to  which  the  ball  would  go  in  vacuo  in  a horizontal 
plane;  and  the  third  contains  the  diftances  to  which  it 
will  go  through  the  air.  The  fourth  column  is  added, 
to  fhow  the  height  to  which  it  rifes  in  the  air  ; and  the 
fifth  (hows  the  ranges  corrected  for  the  diminution  of  the 
air's  denfity  as  the  bullet  afeends,  and  may  therefore  be 
called  the  correded  range. 


1. 

II. 

Ll!L 

IV. 

V. 

200 

416 

349 

ic6 

360 

4co 

1664 

1121 

338 

1150 

600 

874° 

1812 

606 

1859 

800 

6649' 

2373 

866 

2435 

IOOO 

10390 

>845 

1138 

*9*9 

1 200 

14961 

3259 

•378 

3343 

I4OO 

20364 

3640 

1606 

3734 

1600 

26397 

395° 

1814 

4050 

180O 

33663 

4*31 

1992 

4345 

2000 

4>559 

4494 

2168 

4610 

2200 

50286 

4720 

2348 

4842 

24OO 

39846 

49>7 

2460 

3044 

t6oo 

3ic6 

2630 

5»38 

2800 

5J93 

2762 

543° 

30CO 

3455 

2862 

5596 

3200 

573» 

Wc  of  di«  The  initial  velocities  can  never  be  pufhed  as  far  as 
ukle. , we  have  calculated  for  in  this  table ; but  we  mean  it 
for  a table  of  more  extenfive  ofc  than  appears  at  firft 
fight,  RccoUcft,  that  while  the  proportion  of  the  ve- 
Vol.  XV.  Parti I. 
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locity  at  the  vertex  to  the  terminal  velocity  remains  the 
fame,  the  curves  will  be  fimilar  : therefore,  if  the  initial 
velocities  are  as  the  fquare-roots  of  the  diameters  of  the 
balls,  they  will  deferibe  fimilar  curves,  and  the  ranges 
will  be  as  the  diameters  of  the  balls. 

Therefore,  to  have  the  range  of  a 1 2 pound  fhot,  if 
projected  at  an  elevation  of  45,  with  the  velocity  tyoo; 
fuppofc  the  diameter  of  the  1 2 pounder  to  be  </,  and 
that  of  the  24  pounder  D ; and  lit  the  velocities  be  v 
and  V : Then  fay,  d : y/  D 1 500,  to  a fourth 
proportional  V.  If  the  *4  pounder  be  projefted  with 
the  velocity  V,  it  will  defenbe  a curve  fimilar  to  that 
deferibed  by  the  12  pounder,  having  the  initial  velocity 
lyoo.  Therefore  find  (by  interpolation)  the  range  of 
the  24  pounder,  having  the  initial  velocity  V.  Call  this 
R.  Then  D : dzz  R : r,  the  range  of  the  12  pounder 
which  was  wanted,  and  which  is  nearly  3380  yards. 

We  fee  by  this  table  the  immenfe  difference  between 
the  motions  through  the  air  ami  in  a void.  Wc  fee 
that  the  ranges  through  the  air,  inttcad  of  incrcafing  in 
the  duplicate  ratio  of  the  initial  velocities,  really  in- 
crcafe  flower  than  tliofc  velocities  in  all  cafes  of  mili- 
tary fcrvice ; and  in  the  moft  ufual  cafes,  viz.  from  800 
to  1600,  they  increase  nearly  as  the  fquarc-roota  of  the 
velocities. 

A fct  of  fimilar  tablet,  made  for  different  elevations, 
would  almoft  complete  what  can  be  done  by  theory, 
and  would  be  much  more  expeditious  in  their  ufc  than 
Mr  Euler’s  Trajc&ories,  computed  with  great  labour 
by  his  Englifh  tranflator. 

The  fame  tabic  may  alfo  ferve  for  computing  the 
ranges  of  bomb  (hells.  We  have  only  to  find  what  niuft 
be  the  initial  velocity  of  the  24  pound  (hot  which  cor- 
refponds  to  the  propofcd  velocity  of  the  (hclL  This 
mult  be  deduced  from  the  diameter  and  weight  of  the 
(hell,  by  making  the  velocity  of  the  24  pounder  fuch, 
that  the  ratio  of  its  weight  to  the  reiiftance  may  be  the 
fame  as  in  the  flicU. 

That  the  reader  may  fee  with  one  glance  the  rela- 
tion of  thofe  different  quantities,  wc  have  given  this 
tabic,  expreffed  in  a figure  (fig.  10).  The  abfeiffa, 
or  axis  DA,  in  the  (calc  of  the  initial  velocities  in  feet  CCC^Ti*1" 
per  fecond,  mcafured  on  a fcale  of  400  equal  parts  in  Relit  on  of 
an  inch.  The  ordinates  to  the  curve  AC G exprefs  the  the 
yards  of  the  range  on  a (calc  containing  800  yards  inrcnt  8u*n* 
an  inch.  The  ordinates  to  the  curve  A exprefs 
(by  the  fame  fcale)  the  height  to  which  the  ball  rifes 
in  the  air. 

The  ordinate  BC  (drawn  through  the  point  of  the 
abfeiffa  which  cnrrcfponds  to  the  initial  velocity  2000) 
is  divided  in  the  points  4,  9,  12,  18,  24,  32,  42,  in 
the  ratio  of  the  diameters  of  cannonfhot  of  different 
weights  ; and  the  fame  ordinate  is  produced  on  the 
other  fide  of  the  axis,  till  BO  be  equal  \o  BA ; and 
then  BO  is  divided  in  the  fubduplicate  ratio  of  the 
fame  diameters.  Lines  are  drawn  from  the  point  A, 
and  from  any  point  D of  the  abfeiffa,  to  thefe  divifioo*. 

Wc  fee  diftindUy  by  this  figure  how  the  effc&  of  the 
initial  velocity  gradually  diminifhcs,  and  that  in  very 
great  velocities  the  range  is  very  little  incrcafed  by  its 
augmentation.  The  dotted  curve  APQR,  (hows  what 
the  ranges  in  vacuo  would  be. 

By  this  figure  may  the  problems  be  folvcd.  Thus, 
to  find  the  range  of  the  1 2 pounder,  with  the  initial 
4 C velocity 
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velocity  150c.  Set  off  1 $00  from  B to  F j draw  FH 
parallel  to  the  axis,  meeting  the  line  12A  in  H ; draw 
the  ordinate  HK  i draw  KL  parallel  to  the  ax»«f  meet- 
ing 24  B in  I. ; draw  the  ordinate  LM,  cutting  12  B 
in  N.  MN  is  the  range  required. 


C T I L E S. 

If  carve*,  fach  as  ACG,  were  laid  down  in  the  ferny 
manner  for  other  elevations,  all  the  problems  might  be 
folved  with  great  difpatch,  and  with  much  more  accu- 
racy than  the  theory  by  which  the  curves  are  drawn 
can  pretend  to. 


PROJECTION  or  the  Sphere. 


ripHE  projection  of  the  sphere  is  a perfpettive 
F^c  ^rn'  X reprefentation  of  the  circles  on  the  furfacc  of  the 
the  Sphere,  fphere  ; awl  is  varioufly  denominated  .according  to  the 
v— — y—  different  poGtions  of  the  eye  and  plane  of  projection. 

There  are  three  principal  kinds  of  projection  ; the 
Jiereograpb ir , the  orthographiet  and  gnomon*.  In  the 
llercographic  projection  the  eye  is  fuppofed  to  l>e  pla- 
ced on  the  furfacc  of  the  fphere  ; in  the  orthographic 
it  is  fuppofed  to  be  at  an  infinite  difUnce  ; and  in  the 
gnomonic  projection  the  eve  is  placed  at  the  centre  of 
the  fphere.  Other  kinds  of  projettion  are,  the  globular* 
Mercator's*  feemgraphie * See.  for  which  fee  the  articles 
Geography,  Navigation,  Perspective,  ficc. 


Definitions. 

t.  The  plane  upon  which  the  circles  of  the  fphere 
are  deferibed,  is  called  the  plane  of  prnjeSion*  or  the  pri- 
mitive cirele . The  pole  of  this  circle  is  the  pole  of  pro- 
jection* and  the  place  of  the  eye  is  the  projecting  point. 

2.  The  line  of  meafures  ot  any  circle  of  the  fphere 
is  that  diameter  of  the  primitive,  produced  indefinitely, 
which  j 1 allies  through  tbc  centre  of  the  projected  circle. 

Axiom. 


The  projection,  or  reprefentation  of  any  point,  is 
where  the  ftraight  line  drawn  from  it  to  the  pro- 
jecting point  interfetts  the  plane  of  projection. 


SECTION  J. 


Of  the  Stenographic  Projeflhn  of  the  Sphere. 

In  the  tlcrcographic  projection  of  the  fphere,  the 
eye  is  placed  un  the  furfece  of  the  fphere  in  the  pole  of 
the  great  circle  upon  which  the  fphere  if  to  be  project- 
ed. The  projection  of  the  hemitphere  oppofite  to  the 
eye  falls  withio  the  primitive,  to  which  this  projection 
is  generally  limited  : it,  however,  may  be  extended  to 
thf  other  hemifphcre,  or  that  wherein  the  eye  is  placed, 
the  projection  of  which  falls  without  the  primitive. 

As  all  circles  in  tins  projection  are  projected  either 
into  circles  or  flraight  lines,  which  are  cafily  deferibed, 
it  is  therefore  more  generally  under  (load,  and  by  many 
preferred  to  the  other  projections. 

Proposition  I.  Theorem  I. 

Every  great  circle  which  paffts  through  the  presetting 
point  is  projected  into  a Untight  line  palling  through 
the  centre  of  the  primitive ; and  every  arch  of  it, 
reckoned  from  the  ether  pole  of  the  primitive,  is  pro* 
jetted  into  its  femitangent.  * 


Let  ABCD  (fig.  I.)  be  a great  circle  palling  thro  StereofTL.! 
A,  C,  the  poles  of  the  primitive,  and  interfetting  it  in?***6 
the  line  of  common  fettion  BED,  E being  the  centre 

of  tlie  fphere.  From  A,  the  projecting  point,  let  there w—  _r 

be  drawn  flraight  lines  AP,  AM,  AN,  to  any  p;at* 

number  of  points  P,  M,  N»  Q»  in  the  drckABCD  : ccexxii, 
thefc  lines  will  interfett  BED,  which  is  in  the  fame 
plane  with  them.  Let  them  meet  it  in  the  points 
P>  tn*  n,  q ; then  p*  m,  n.  q,  arc  the  projections  of  P, 

M,  N,  (3:  heuce  tlie  whole  circle  ABCD  is  projetted 
into  the  Iiraight  line  BED,  palling  through  the  centre 
of  the  primitive. 

Again,  btcaufc  the  pole  C is  projetted  into  E,  and 
the  point  M into  m;  therefore  the  atcli  CM  is  projett- 
ed into  the  iiraight  line  E m*  which  is  tlie  feaiiuugciit  , 
of  tlie  arch  CM  to  the  radius  AE.  In  like  manner* 
the  arch  CP. is  projetted  into  its  femiungeot  Ep,  4c, 

Corollaries. 

t.  Each  of  the  quadrants  contiguous  to  the  projrtt- 
ing  point  is  projetted  into  an  indefinite  iiraight  line* 
and  each  of  thofe  licit  arc  remote  into  a radius  of  the 
primitive. 

2.  Every  final!  cirele  which  paffes  through  the  pro- 
jetting  point  is  projetted  into  that  flraight  Kae  which 
is  its  common  fettion  with  the  primitive. 

J.  Every  Iiraight  line  in  the  plane  of  the  primitive,, 
and  produced  indefinitely,  is  the  projection  of  feme 
circle  on  the  fphere  palling  through  tlie  projecting 
point. 

4.  The  piojettlon  of  any  point  in  the  furfece  of  the 
fphere,  is  dillant  from  the  centre  of  the  primitive,  by 
the  femitangeut  of  the  ditlance  of  that  point  from  the 
pole  oppofite  to  the  prpjetting  point. 

PROP06rrtON  II.  Theorem  II. 

Every  circle  on  the  fphere  which  does  not  pafs  through'. 

the  projettiug  point  is  projetted  into  a circle. 

If  the  given  circle  he  parallel  to  the  primitive,  then 
a flraight  line  drawn  from  the  projecting  point  to  any 
point  in  the  circumference,  and  made  to  revolve  about' 
the  circle,  will  deferibe  the  furfacc  of  a cone  ; which. 
being  cut  by  the  plane  of  projettiou  parallel,  to  the  bale, 
the  fettion  will  be  a circle.  Bee  Co* telethon*. 

But  if  the  circle  MN  (fig.  2.)  be  not  parallel  to  the 
primitive  circle  BD,  let  the  great  circle  A BCD,  paf- 
fing  through  die  projecting  point,  cut  it. at  light  angles 
in  the  diameter  MN,  and  t|ie  primitive  in  the  diameter 
BD.  Through  M,  in  the  plane  of  the  great  circle,  let 
MF  be  drawn  parallel  to  BD;  let  Alii,  AN  be  join'd, 
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Strrosra*  and  mtet  BD  in  U.  «.  Then,  luvaufc  AB,  AD  are 
quadrants,  and  BD,  MF  parallel,  the  art h AM  is  equal 

Ike Inhere.  to  AF,  and  tlie  angle  AMF  or  Am*  in  equal  to  ANM. 

— Hence  the  conic  ftirfeee  deferibed  by  the  resolution  of 
AM  about  the  circle  MN  is  cut  by  the  primitive  in  a 
fubcontnuy  pofition  ; therefore  the  fedtion  as  in  thii 
cafe  likewife  a circle. 

COROLLARIES. 

t.  The  centres  and  poles  of  all  circles  parallel  to  the 
primitive  have  their  projection*  in  its  centre. 

2.  The  centre  and  notes  of  every  circle  inclined  to 
the  primitive  have  their  projections  in  the  line  of  mca- 
lurcs. 


OF  THE  SpBIlIt,  57, 

like  manner  HG=HK : hence  the  triangles  GTIP, 

KHF  *re  equal,  and  the  a ftgle  FGH=FKHt=LMN.  I**  ‘'ro# 

0 je&ion  of 

the  Sphere 

Corollaries.  ' - — * 


r.  An  angle  contained  by  any  Uvo  circles  of  the 
fphere  is  equal  to  the  angle  formed  by  their  projec- 
tions. For  the  tangents  to  thefe  circles  on  tile  fphere 
arc  projected  into  llraight  lines,  which  either dorrtcid^ 
witli,  or  are  tangent*  to,  their  projections  on  fhe  primi- 
tive. 


2.  An  angle  contained  by  any  two  circlet  of  the 
fphere  is  equal  to  the  angle  formed  by  the  radii  of  their 
projection*  at  the  point  of  interfcftioa. 


3.  All  projected  gTcat  circle*  cut  tin:  primitive  in 
two  point*  diametrically  oppofitc  ; and  every  circle  in 
the  plane  of  projection,  which  pafles  through  the  extre- 
mities of  a diameter  of  the  primitive,  or  through  the 
projections  of  two  points  that  are  diametrically  oppo- 
fitc on  the  fphere,  is  the  projection  of  fume  great 
circle. 

4.  A tangem  to  any  circle  of  the  fphere,  which  docs 
Hot  pafs  through  the  projecting  point,  is  projected  into 
« tangent  to  that  circle’s  projection  ; alfo,  the  circular 
projection*  of  tangent  circle*  touch  one  another. 

5.  The  extremities  of  the  diameter,  0:1  the  line  of 
irteafures  of  any  projected  circle,  are  diftant  from  the 
centre  of  the  primitive  by  the  femitangents  of  the  lead 
and  greateft  difla neca  of  the  circle  cm  the  fphere,  from 
the  pole  oppofite  to  the  projecting  point. * 

6.  The  extremities  of  the  diameter,  on  the  line  of 
vrteafurto  of  any  projected  great  circle,  are  diftant  from 
the  centre  of  the  primitive  by  the  tangent  and  cotan- 
gent of  half  the  great  circle's  inclination  to  the  primri 
tivc. 

7.  The  radius  of  any  projected  circle  is  equal  to  half 
the  fum,  or  half  the  difference  of  the  femitangents  of 
the  leaft  and  greateft  diftances  of  the  circle  fr«m  the 
pole  oppofitc  to  the  projecting  point,  according  as  that 
pole  is  withiu  or  without  the  given  circle. 

PaoeosiTtON  III.  Theorem  III, 

An  angle  formed  by  two  tangents  at  the  fame  point 
in  the  furfacc  of  the  fphere,  is  equal  to  the  angle 
formed  by  their  projections. 

I’ late  Let  FGt  and  GH  (fig.  3.)  be  the  two  tangents, 

cettxix  and  the  projecting  point ; let  the  plane  AGF  cut 
the  fphere  in  the  circle  AGL,  and  the  primitive  in  the 
line  BML  Alfo,  let  MN  be  the  line  of  common  fi  c- 
tion of  the  plane  AGH  with  the  primitive:  then  the 
angle  FGH—LMN.  If  the  plane  FGH  be  parallel 
to  the  primitive  BLD,  the  proportion  i»  manifeft.  If 
not,  through  any  point  K in  AG  produced,  let  the 
plane  FKH,  parallel  to  the  primitive,  he  extended  to 
meet  FGH  in  the  line  FH.  Then,  becaufe  the  plane 
AGF  meets  the  two  parallel  planes  BLD,  FKH,  the 
lines  of  common  fedion  LM,  FK  are  parallel ; there- 
fore the  angle*  AML=AKF.  * But  fincc  A is  the 
pole  of  BLD,  the  chords,  and  consequently  the  arches 
AB  AL,  are  equal,  and  the  arch  ABG  is  the  fum  of 
the  arches  AJL,  BG  t hesicc  the  angle  AML  is  equal 
to  an  angle  at  the  circumference  ftanding  upon  AG, 
and  therefore  equal  to  AG  I or  FGK  ; confequcntly 
the  angle  FGK—  FKG,  and  the  fide  FG=FK.  In 


Paoeositio#  IV.  Theorem  IV. 

Tlie  centre  of  a projected  great  circle  is  diftant  from 
the  centre  of  the  primitive;  the  tangent  of  the  incli- 
nation of  the  great  circle  to  the  primitive,  and  its  ra- 
dius, is  the  feeant  of  its  inclination. 

b Let  MNG  (tig.  4.)  be  the  projection  of  a great 
circle,  meeting  the  primitive  in  the  extremities  of  the 
diaitietcr  MN,  and  let  the  diameter  BD,  perpendicular 
to  MN,  meet  the  projection  in  F,  G.  Bifeet  FG  ia 
H,  and  join  NH.  Then,  becaufe  any  angle  con- 
tained by  two  circle*  of  the  fphere  is  equal  to  the  angle 
tunned  by  the  radii  of  their  projections  at  the  point  of 
imcrfc&Jon  ; therefore  the  angle  contained  by  the  pro- 
pos'd great  circle  and  tlie-  primitive  is  equal  to  the 
angle  ENH,  of  which  EH  is  the  tangent,  and  NH 
Uw  feeant,  to  the  radius  of  the  primitive. 

Corollaries. 

t.  All  circles  which  pafs  through  the  points  M,  M 
are  the  projections  of  great  circles,  and  have  their  cen- 
tres in  the  line  BG  ; and  all  circles  which  pafs  through 
the  points  F,  G are  the  projection*  of  great  circles, 
and  nave  their  centres  in  the  Luc  HI,  perpendicular  to 
BG. 

2.  If  NF,  NH  be  continued  to  meet  tlie  primitiyt 
in  L,  F ; then  BL  is  the  mcafurc  of  the  great  circle's 
inclination  to  the  primitive  | and  MT=:2BL- 

Proposition  V.  Theorem  V. 

The  ceutre  of  projection  of  a lefs  circle  pcrpendicnlar 
to  the  primitive,  is  diftant  from  the  centre  of  the 
primitive,  the  feeant  of  the  dillance  of  the  Ids  circle 
from  its  ncnrrft  pole  ; and  the  radius  of  projection  is 
the  tangent  of  that  dillance. 

Let  MN  ( fig.  $.)  be  the  given  lefs  circle  perpendi- 
cular to  the  primitive,  abd  A the  projecting  point. 
Draw  AM,  AN  to  meet  the  diameter  BD  produced 
in  G and  H ; then  GH  is  the  projected  diameter  of 
the  lefs  circle:  bileCt  GH  in  C,  and  C will  be  its 
centre;  join  NE,  NC.  Then  bccaufc  A £,  NI  are 
parallel,  the  angle  INE— NEA;  but  NEA^zaNMA 

= aNHG=NCG:  hence  ENCLsINE  + INC=NCG 

-frlNCrs  aright  angle;  and  therefore  NC  is  a tan- 
gent to  the  primitive  at  N ; bat  the  arch  ND  is  the 
diftancc  of  the  lefs  circle  from  its  a cared  pole  1>  : 
hence  NC  is  the  tangent,  and  EC  the  feeant  of  the 
diftancc  of  the  lefs  circle  from  its  pole  tu  the  radius  *t 
the  primitive. 

4 C 2 Pa#- 
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Stere*»rt-  PROPOSITION  VI.  ThIOREmVI. 

phic  Pro- 
jection of  The  projettion  of  the  poles  of  any  circle,  inclined  to 
the  Sphere.  tjlc  primitive,  are,  in  the  line  of  meafurrs,  diftant 
L"  ' from  the  centre  of  the  primitive,  the  tangent,  and 

cotangent,  of  half  its  inclination. 

ccccii*.  Let  MN  (fig.  6.)  be  a great  circle  perpendicular  to 
the  primitive  A BCD,  and  A the  projecting  point;  then 
P,  f>  are  the  poles  of  MN,  and  of  all  its  parallels  m n, 
&c.  Let  AP,  A p meet  the  diameter  BD  in  F /, 
which  will  therefore  be  the  projected  poles  of  MN  and 
its  parallels.  The  angle  BEM  is  the  inclination  of  the 
circle  MEN,  and  its  parallels,  to  the  primitive : and 
becaufe  BC  and  MP  are  quadrants,  and  MC  common 
to  both  ; therefore  PC— BM  : and  hence  PEC  is  alfo 
the  inclination  cf  MN  and  its  parallels.  Now  EF  is 
the  tangent  of  EAF,  or  of  half  the  angle  PEC  the  in- 
clination ; and  E/is  the  tangent  of  the  angle  EA/; 
but  E A/ is  the  complement  of  EAF,  hence  E/is  die 
cotangent  of  half  the  inclination. 

Corollaries. 

1.  The  projettion  of  tint  pole  which  is  neareft  to 
the  projetting  point  is  without  the  primitive,  and  the 
projection  of  the  other  within. 

2.  The  projected  centre  of  any  circle  is  always  be- 
tween the  projection  of  its  neareft  pole  and  the  centre 
of  the  primitive;  and  the  projected  centres  of  all  circles 
are  contained  between  Uicir  projected  poles. 

Proposition  VII.  Theorem  VII. 

Equal  arches  of  any  two  great  circles  of  the  fphere 
will  be  intercepted  betw-een  two  other  circles  drawn 
on  the  fphere  through  the  remote  poles  of  thofc  great 
circles. 

Let  AGB,  CFD  (fig.  7.)  be  two  great  circles  of  the 
fphere,  whofe  remote  poles  are  E,  P ; through  which 
draw  the  great  circle  PBEC,  and  lefs  circle  PGE,  in- 
terfeCting  the  great  circles  AGB,  CFD,  in  the  points 
B,  G,  and  D,  F ; then  the  arch  BG  is  equal  to  the 
* arch  DF. 

Becaufe  E is  the  pole  of  the  circle  A GB,  and  P the 
pole  of  CFD,  therefore  the  arches  EB,  PD  arc  equal  ; 
arid  fince  BD  is  common  to  both,  hence  the  arch  ED 
» equal  to  the  arch  PB.  For  the  fame  radon,  the 
arches  EF,  PG  are  equal;  but  the  angle  DEF  is 
equal  to  the  angle  BPG  : hence  thefe  triangles  are 
equal,  and  therefore  the  arch  DF  is  equal  to  the  arch 

BG. 

Proposition  VIII.  Theorem  VIII. 

If  from  cither  pole  of  a projc&ed  great  circle^two  ftraight 
lines  be  drawn  to  meet  the  primitive  and  the  pro- 
jection, they  will  intercept  fimilar  arches  of  thefe 
circles. 

On  the  plane  of  projection  AGB  (fig.  7.^  let  the 
great  crrcle  CFD  be  projected  into  c f </,  and  its  pole  P 
into  p i through  p draw  the  ftraight  lines  pd,  pj\  then 
arc  the  arches  GB,  f H fimilar.  • 

Since  pa  lies  both  in  the  plane  AGB  and  APBE, 
it  is  in  their  common  ftttion,  and  the  point  B is  alfo 
in  their  common  ftttion  ; therefore  pd  palfts  through 
the  point  B.  In  like  manner  it  may  be  fhown  that 
the  Luc  / f paScs  through  G.  Now  the  points  D,  F 
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are  projetted  into  d,  f ; hence  the  arches  FD,/</are  fi.  Stcreegrw- 
milar  ; but  GB  is  equal  to  FD,  therefore  die  ^ter-Pjj* 
cepted  arch  of  the  primitive  GB  is  fimilar  to  the  pro-Jl. 
jetted  arch  fd. 

Corollary. 

Hence,  if  from  the  angular  point  of  a presetted  fphe* 
rical  angle  two  ftraight  lines  be  drawn  through  the 
projetted  poles  of  die  containing  fides,  the  intercepted 
arch  of  the  primitive  will  be  die  meafurt  of  the  fpheii* 
cal  angle. 

Proposition  IX.  Problem  I. 

To  deferibe  die  projettion  of  a great  circle  through. 

two  given  points  in  die  plane  of  the  primitive. 

Let  P and  B be  given  points,  and  C the  centre  of 
the  primitive. 

1.  When  one  point  P (fig.  8.)  is  the  centre  of  the 
primitive,  a diameter  drawn  through  the  givcu  point* 
will  be  the  great  circle  required. 

2.  When  one  point  P (fig.  9.)  is  in  the  circumfe- 
rence of  the  primitive.  Through  P draw  the  diameter 
PD  ; and  an  oblique  circle  deferibed  through  the  three 
paints  P,  B,  D,  will  be  the  projettion  of  the  required 
great  circle. 

3.  When  the  given  points  are  neither  in  the  centre 
nor  circumference  of  the  primitive.  Through  either  of 
the  given  points  P (fig.  10)  draw  the  diameter  ED, 
and  at  right  angles  thereto  draw  the  diameter  FG. 

From  F through  P draw  the  ftraight  line  FPH,  meet- 
ing the  circumference  in  H ; draw  the  diameter  HI, 
and  draw  the  ftraight  line  FIK,  meeting  ED  produced 
in  D ; then  an  arch,  terminated  by  the  circumference, 
being  deferibed  through  the  three  points  P,  B,  K,  will 
be  the  great"  circle. 

Proposition  X.  Problem  PI. 

To  deferibe  the  rcprcfcntition  of  a great  circle  about 

any  given  point  as  a pole. 

Let  P be  the  given  pole,  and  C the  centre  of  the 
primitive. 

1.  When  P (fig.  8.)  is  in  the  centre  of  the  primitive, 
then  the  primitive  will  be  the  great  circle  required. 

2.  When  the  pole  P (fig.  11  ) is  in  the  circumfe- 
rence of  the  primitive.  'I  Trough  P draw  the  diamrter 
PE,  and  the  diameter  A B drawn  at  right  angles  to  PE 
will  be  the  projetted  great  circle  required. 

3.  When  the  given  pole  is  neither  in  the  centre  nor 
circumference  of  the  primitive.  Through  the  pole  P 

(fig.  12.)  draw  the  diameter  AB,  and  draw  the  diaxne-  Plate 
ter  DE  perpendicular  to  AB ; through  E and  1J  draw^^^^** 
the  ftraight  line  EPF,  meeting  the  circumference  in  F. 

Make  FG  equal  to  FD  ; through  E and  G draw  the 
ftraight  line  EGH,  meeting  the  diameter  AB  produ- 
ced if  necefTary  in  H ; then  from  the  centre  H,  with 
the  radius  HE,  deferibe  the  oblique  circle  DIE,  and  it 
will  be  the  projettion  of  the  great  circle  required. 

Or,  make  DK  equal  to  FA;joiu  EK,  which  iotcr- 
fetts  the  diameter  AB  in  1;  then  through  the  three 
points  D,  I,  E,  deferibe  the  oblique  circle  DIE. 

Proposition  XL  Problem  III. 

To  find  the  pules  of  a great  circle. 

1 . When  the  given  great  circle  is  the  primitive,  iu 
centre  is  the  pole. 

2.  To 
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«**<¥»*-  i.  To  find  the  pole  of  the  right  circle  ACB  (fig.  1 1 .) 
M Draw  the  diameter  PE  perpendicular  to  the  given  circle 
f*?/*  A B ; and  its  extremitie*  P,  E are  the  poles  of  tlsc  circle 

Flue  3.  To  find  the  pole  of  the  oblique  circle  DEF  (fig. 
rcpwg**  13.)  Join  DF,  and  perpendicular  thereto  draw  the 
C.tw’XX  diameter  AB,  cutting  the  given  oblique  circle  DEF 
in  E.  Draw  the  ftraight  line  FEG,  meeting  the  cir- 
cumference in  G.  Make  GI»  GH,  each  equal  to  AD; 
then  FI  being  joined,  cuts  the  diameter  AB  in  P,  the 
lower  pole  ; through  F and  H draw  the  ftraight  line 
FH/,  meeting  the  diameter  AB  produced  in /,  which 
will  be  the  oppofite  or  exterior  pole. 

Proposition  XII.  Problem  TV. 

To  deferibe  a lets  circle  about  any  given  point  as  a pole, 

and  at  any  given  diftance  from  that  pole. 

1.  When  the  pole  of  tbe  lefs  circle  is  in  the  centre 
cf  the  primitive  } then  from  theceutre  of  the  primitive, 
with  the  femitangent  of  the  diftance  of  the  given  circle 
from  its  pole,  deferibe  a circle,  and  it  will  be  the  pro- 
je^b’on  of  tire  lefa  circle  required. 

2.  If  the  given  pole  is  in  the  circumference  of  the 
primitive,  from  C (fig.  14-),  the  centre  of  the  primitive, 
fet  off  CE  the  fccant  of  the  diftance  of  the  lefs  circle 
from  its  pole  P j then  from  the  centre  E,  with  the  tan- 
gent of  the  given  diftance,  deferibe  a circle,  and  it  will 
be  the  left  circle  required.  Or,  make  PG,  PF  each 
equal  to  the  chord  of  the  diftance  of  the  lefs  circle  from 
its  pole.  Through  B,  G,  draw  the  ftraight  line  BGD 
meeting  CP  produced  in  D : bifed  GD  in  H,  and 
draw  HE  perpendicular  to  GD;  and  meeting  PD  in 
E,  then  E is  the  centre  of  the  lefs  circle. 

3.  When  the  given  pole  is  neither  in  the  centre  nor 
circumference  of  the  primitive.  Through  P (fig.  15.), 
the  given  pole,  and  C the  centre  of  the  primitive,  draw 
the  diameter  AB,  and  draw  the  diameter  DE  perpen- 
dicular to  AB ; join  EP,  and  produce  it  to  meet  the 
primitive  in p ; make  /F,  / G,  each  equal  to  the  chord 
of  the  diftance  of  the  lefs  circle  from  its  pole;  join  EF 
which  intcrfcdls  the  diameter  AB  in  H;  from  E through 
G draw  the  ftraight  line  EG  I,  meeting  the  diameter 
AB  produced  in  1 ; bife&  HI  in  K:  Then  a circle  dc- 
feribed  from  the  centre  K,  at  the  diftance  KH  or  KI, 
will  be  the  projection  of  the  lefs  circle. 


PaorosmoN  XIII.  Problem  V. 

To  find  the  poles  of  a given  lefs  circle. 

The  poles  of  a lefs  circle  arc  alfo  thofc  of  its  parallel 
great  circle.  If  therefore  the  parallel  great  circle  be 
given,  then  its  poles  being  found  by  Prob.  III.  will  be 
thofe  of  the  lefs  circle.  But  if  the  parallel  great  circle 
be  not  given,  let  HMIN  (fig.  15.)  be  the  given  lefs 
circle.  Through  its  centre,  and  C the  centre  of  the  pri- 
mitive, draw  the  line  of  meafures  I AH  13 ; and  draw  the 
diameter  DE  perpendicular  to  it,  alio  draw  tlie  ftraight 
line  EHF  meeting  the  primitive  in  F ; make  F />  equal 
to  the  chord  of  the  diftance  of  the  ltfs  circle  from  its 
pole  ; join  E and  its  iiuerfeftion  P with  the  diame- 
ter A13  is  the  interior  pole.  Draw  the  diameter  />CL 
through  E and  L.draw  EI. 7 meeting  the  diameter  A B 
produced  in  q ; then  q is  the  external  pole.  Or  thus  ; 
Join  El  interfering  the  primitive  in  G ; join  alfo 
EH,  and  produce  it  to  meet  the  primitive  in  F,  bifid 


of  the  Sphere. 

the  arch  GF  in  /}  Bom  E to  p draw  the  ftraight 
EP/,  and  P is  the  pole  of  the  given  left  circle. 

Proposition  XIV.  Problem  VI. 

To  meafure  any  arch  of  a great  circle. 
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1 . Arches  of  the  primitive  arc  mcafured  on  the  Dnc 
of  chords. 

2.  Right  circlet  are  mtwfured  on  the  line  of  femf. 
tangents  beginning  at  the  centre  of  the  primitive.  Thus, 
the  meafure  of  the  portion  AC  (fig.  16.)  of  the  right 
circle  DE,  is  found  by  applying  it  to  the  line  of  ferai- 
tangents.  The  meafure  of  the  arch  DB  is  found  by 
fubtrafting  that  of  BC  from  90°  : tlie  meafure  of  the 
arch  AF,  lying  partly  on  each  fide  of  the  centre,  is  ob- 
tained by  adding  the  meafures  of  AC  and  CF.  Laftly, 
To  meafure  the  part  AB,  which  is  neither  terminated  at 
tlie  centre  or  circumference  of  the  primitive,  apply  CA 
to  the  line  of  femitangent*;  then  CB,  and  the  difference 
between  the  meafures  of  thefe  arches,  will  be  that  of 
AB. 

Or  thus,  Draw  the  diameter  GH  perpendicular  tt> 
DE  ; then  from  cither  extremity,  as  D,  of  this  diame- 
ter, draw  lines  through  the  extremities  of  the  arch  in- 
tended to  be  mcafured  ; and  the  intercepted  portion  of 
the  primitive  applied  to  the  line  of  chords  wiU  give  the 
meafure  of  the  required  arch.  Thus  IK  applied  to  the 
line  of  chords  will  give  the  meafure  of  AB. 

3.  To  meafure  an  arch  of  an  oblique  circle : draw 
lines  from  its  pole  through  the  extremities  of  the  arch 
to  meet  the  primitive,  then  the  intercepted  portion  of 
the  primitive  applied  to  the  line  of  cliordi  will  give  the 
meafure  of  the  arch  of  the  oblique  circle.  Thus,  let 
AB  (fig.  17.),  be  an  arch  of  an  oblique  circle  to  be 
mcafured,  and  P its  pole;  from  P draw  the  lines  PAD, 
PBE  meeting  the  primitive  in  B and  E;  then  the  arch 
DE  applied  to  tlie  line  of  chords  will  give  the  meafure 
of  the  arch  of  the  oblique  circle  AB. 


Proposition  XV.  Problem  VIL 
To  meafure  any  arch  of  a left  circle. 

Let  DEG  (fig.  18.)  be  the  given  lefs  circle,  and 
DE  the  arch  to  be  mcafured  ; find  its  internal  pole  P 
and  deferibe  the  circle  AFI  parallel  to  the  primitive,, 
and  whole  diftance  from  the  projecting  point  may  be 
equal  to  the  diftance  of  the  given  lefs  circle  fionT  its 
pole  P : then  join  PD,  PE,  which  produce  to  meet 
the  parallel  cirdc  in  A and  F.  Now  AF  applied  to  a 
line  of  chords  will  give  the  meafure  of  the  arch  DE  of 
the  givea  left  circle. 

Proposition  XVI.  Problem  VIIJL 
To  meafure  any  fphcrical  angle. 

1.  If  the  angle  is  at  the  centre  of  the  primitive,  it  is 
mcafured  as  a plane  angle. 

2.  Whtn  tbe  angular  point  is  in  the  circumference  of 
the  primitive;  let  A (fig.  19.)  be  the  angular  point* 
and  ABE  an  oblique  circle  inclined  to-  the  primitive. 
Tli rough  P,  the  pole  of  ABE,  draw  the  line  A P p meet- 
ing the  circumference  in/;  then  the  arch  E p is  the 
meafure  of  the  angle  BAD,  and  the  arch  AY  p is  the 
meafure  of  its  fupplemcnt  BAF : alfo  p¥  is  the  inta- 
fure  of  the  angle  B AC,  and  p ED  that  of  its  fupplo 
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fc  m«n*  3.  If  the  angular  point  is  neither  at  the  centre  nor 
I2£5  circumference  of  the  primitive.  Let  A (fig.  JO.)  be 
the  Sphere.  l^c  angular  point,  a and  DAH,  or  GAF  the  angle  to 

t— v be  meafured,  P the  pole  of  the  oblique  circle  DAF, 

ami  p the  pole  of  GAH:  then  from  A,  through  the 
CCLXX.  jKMjfi  P/s  draw  the  ftraight  lines  APM,  A p N,  and 
the  arch  MN  will  be  the  tncafuie  of  the  angle  DAH  ; 
ami  the  fupplemcnt  of  MN*  will  be  the  roeafure  of  the 
angle  HAF  or  DAG. 

Proposition  XVII.  Problem  IX. 

To  draw  a great  circle  perpendicular  to  a projected 
great  circle,  and  through  a point  given  in  it. 

Find  the  pole  of  tlie  given  circle,  then  a great  circle 
deferibed  through  that  pole  and  the  given  point  will  be 
perpendicular  to  the  given  circle.  Hence  if  the  given 
circle  be  the  primitive,  then  a diameter  drawn  through 
the  given  point  will  be  the  required  perpendicular,  ff 
the  given  circle  is  a right  one,  draw  a diameter  at  right 
angles  to  it ; then  through  the  extremities  of  this  dia- 
meter aud  the  given  point  deferibe  an  oblique  circle, 
and  it  will  he  perpendicular  to  that  given.  If  the  given 
circle  is  inclined  to  the  primitive,  let  it  be  reprefented 
by  BAD  (tig.  2t.),  whole  pole  is  P,  and  let  A be  the 
point  through  which  the  perpendicular  is  to  be  drawn  : 
then,  by  Prob.  I.  deferibe  a great  circle  through  the 
points  P and  A,  and  it  will  be  perpendicular  to  the  ob- 
lique circle  BAD. 

Proposition  XVIII.  Problem  X. 

Through  a point  in  a projected  great  circle,  to  defer  ibe 
another  great  circle  to  make  a given  angle  with  the 
former,  provided  the  meafure  of  the  given  angle  is 
not  left  than  the  dirtancc  between  the  given  point  aud 
circle. 

Let  the  given  circle  be  the  primitive, and  let  A (fig. 
19.)  be  the  angular  point.  Draw  the  diameters  AE,  DF 
perpendiealar  to  each  other;  and  make  the  angle  CAG 
equal  to  that  given,  or  make  CG  equal  to  the  tangent 
of  the  given  ant-le  ; then  from  the  centre  G,  witli  the 
diAancc  GC,  deferibe  the  oblique  circle  ABE,  ami  it 
will  make  with  the  primitive  an  angle  equal  to  that 
given. 

If  the  given  circle  be  a right  one,  let  it  he  APB  (fig. 
22.)  and  let  Phe  the  given  point.  Draw  the  diameter 
OH  perpendicular  to  All ; join  GP,  and  produce  it  to 
a;  make  H b equal  to  twice  A a ; and  G b being  join- 
ed fntcrfc&s  A B in  C.  Draw  CD  pci pcndicular  to  A B, 
and  equal  to  the  cotangent  of  the  given  angle  to  the 
radius  PC  ; or  make  the  angle  CPD  equal  to  the  com- 
plement of  that  given  : then  from  the  centre  D,  with 
the  radius  DP,  deferibe  the  great  circle  FPE,  and  the 
angle  APF,  or  BPE,  will  be  eoual  to  that  given. 

If  APB  (fig:-  23.)  is  an  oblique  circle.  From  the 
angular  point  r,  draw  the  lines  PG,  PC  through  the 
centres  of  the  primitiveand  given  oblique  circle.  Through 
C,  the  centre  of  APB,  draw  GCD  at  right  angles  to 
PG  ; make  the  angle  GPD  equal  to  that  given  ; and 
from  the  centre  D,  with  the  radium  DP,  deferibe  the 
oblique  ciicle  FPE,  and  the  angle  APF, or  BPE,  will 
be  equal  to  that  propofol. 

Proposition  XIX.  Problem  XI. 

Any  great  circle  cutting  the  primitive  being  given,  to 
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deferibe  another  great  circle  which  fhalt  cut  the  gl-  srev©o>rv»- 
ven  ohe  in  a pcopufed  angle,  and  have  a given  arch 
intercepted  between  the  primitive  and  given  circles.  'sphere. 

If  the  givqn  circle  be  a right  one,  let  it  be  repcefent-  ' 
ed  by  A PC  (fig.  *4.)  ; and  at  right  angles  thereto  draw  occcxxl. 
the  diameter  BPM  ; make  the  angle  BPF  equal  to  the 
complement  of  the  given  angle,  and  PF  equal  to  the 
tangent  of  the  given  arch  ; and  from  the  centre  of  the 
primitive  with  the  freant  of  the  fame  arch  deferibe  the 
arch  Gf.  Through  F draw  FG  parallel  to  AC,  meet- 
ing G g in  G ; then  from  the  centre  G,  with  the 
tangent  PF,  deferibe  an  arch  ae,  cutting  APC  in  I, 
and  join  GI.  Through  G,  aud  the  centre  P,  draw  the 
diameter  HK  j draw  PL  perpendicular  to  HK,  and 
IL  perpendicular  to  GI,  meeting  PL  in  L ; then  L» 
will  be  tlie  centre  of  the  circle  Hltf,  which  is  that  re- 
quired. 

But  if  the  given  great  circle  be  inclined  to  the  pri- 
mitive, let  it  be  ADD  (tig.  25.),  and  E its  centre  : 
make  the  angle  BDF  equal  to  the  complement  of  that 
given,  and  DF  equal  to  the  tangent  of  tlie  given  arch, 
as  before.  From  P,  the  centre  of  the  primitive,  with 
the  fecant  of  the  fame  arch,  deferibe  the  arch  G and 
fr«n  E,  the  centre  of  the  oblique  circle,  with  the  ex- 
tent EF,  deferibe  an  arch  intertecting  G g in  G.  Now 
G being  determined,  the  remaining  part  of  die  opera- 
tion performed  as  before. 

When  the  given  arch  exceeds  90%  the  tangent  and 
fecant  of  its  fupplemenl  are  to  he  applied  on  the  line 
DF  the  contrary  way,  or  towards  the  right  j the  former 
conllru&ion  being  reckoned  to  the  left. 

Proposition  XX.  Problem  XII. 

Any  great  circle  in  the  plane  of  projection  being  given 
to  deferibe  another  great  circle,  which  IhaU  make 
given  angles  with  the  primitive  and  given  circles. 

Let  ADC  (fig.  26.)  be  the  given  circle,  and 
pole.  About  P,  the  pole  of  the  primitive,  deferibe  an 
arch  in  n,  at  the  diftancc  of  as  many  degree*  as  are  in  the 
angle  which  the  required  circle  is  to  make  with  the  pri- 
mitive. About  Q^_the  pole  of  the  circle  ADC,  and 
at  a difiance  eaiud  to  die  meafure  of  the  angle  which 
die  requited  circle  is  to  make  with  the  given  circle 
ADC,  deferibe  an  arch  0 i»,  cutting  m n in  «.  Then 
about  a as  a pole,  deferibe  the  great  circle  EDF,  cut- 
ting  the  primitive  and  given  circle  in  E and  D,  and  it 
will  be  the  great  circle  required. 

Scholium. 

It  will  hence  be  an  eafy  nutter  to  conftruA  all  the 
various  fphcrical  triangles.  The  reader  is,  however, 
referred  to  the  article  Spherical  T*iGOK*MKr*rf  for 
the  mediod  of  conltrurting  them  agreeable  to  this  pro- 
jection ; and  alfo  for  the  application  to  the  refolulioa  of 
problems  of  the  fpheie.  For  the  method  of  projecting 
the  fphere  upon  the  plane  of  the  meridian,  and  of  the 
horizon,  according  to  the  ftercographic  projection,  fee 
the  article  Gbografhv. 

SECTION  II. 

Of  the  Orthographic  ProjtRion  cf  the  Sphere. 

The  orthographic  prtjje&ion  of  the  fphere,  is  that  irr 
which  the  eye  is  placed  in  the  axis  of  the  plane  of  pro- 
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OjNF**  jcction,  at  an  Infinite  diftancc  with  rcfpcdl  to  the  dia- 
j**  ^ meter  of  the  fphere  ; fo  that  at  the  fphere  all  the  vifual 
•t  inhere  arc  aflbnud  parallel,  and  therefore  perpendicular  to 
* „ the  plane  of  projection. 

Hence  the  orthographic  projection  <nf  any  point  is 
where  a perpendicular  from  that  point  meets  the  plane 
of  projection  : and  the  orthographic  reprtfentation  of 
any  object  is  the  figure  formed  by  perpendiculars  drawn 
from  every  point  of  the  object  to  the  plane  of  projec- 
tion. 

This  method  of  projection  is  ufed  in  the  geometrical 
delineation  of  cclipfe*,  occultations,  and  t ran  fits.  It  is 
alio  particularly  ufdul  in  various  other  projections,  fuch 
as  the  analcmma.  See  Gfocraphy,  See. 

PrOPOS  1TI0N  I.  TuiOlEM  I. 

Every  ftraight.  line  is  projected  into  a ftraight  line.  If 
the  given  line  be  parallel  to  the  plane  of  ptojeCtion, 
it  is  projected  into  an  equal  ftraight  line  } but  if  it  is 
inclined  to  the  primitive,  then  the  given  Straight  line 
will  be  to  its  projection  in  the  ratio  of  the  radius  to 
the  co fine  of  inclination. 

Fj«€  Let  AB  (fig.  27.)  be  the  plane  of  projection,  and 
a straight  line  parallel  thereto  : from  the  ex- 
tremities C,  I)  of  the  ftraight  line  CD,  draw  the  lines 
CE,  DF  perpendicular  to  A 11  f then  by  3.  of  XI.  of 
Eucl.  the  imcrfeCtion  EF,  of  the  plane  CEFD,  with 
the  plane  of  projc&ion,  is  a ftraight  line  : and  becaufe 
the  ftraight  lines  CD,  F.F  are  parallel,  and  alfo  CE, 
DF;  therefore,  by  34.  of  I.  Of  End.  the  oppofite  tides 
are  equal  ; hence  the  ftraight  line  CD,  and  its  projec- 
tion EF,  are  equal.  Again,  let  GH  be  the  propofed 
ftraight  line,  inclined  tn  the  primitive  ; then  the  lints 
GE,  HF  being  drawn  perpendicular  to  AB,  the  inter- 
cepted portion  F.F  will  be  the  projection  of  GH. 
Through  G draw  GI  parallel  to  A B,  and  the  angle  IGH 
will  be  equal  to  the  inclination  of  the  given  lint-  to  the 
plane  of  projc&ion.  Now  GH  being  the  radius,  GI, 
or  its  equal  EF,  will  be  the  cofine  of  IGH  ; hence  the 
given  line  GH  is  to  its  projection  EF  as  radius  to  the 
cwfine  of  inclination. 

Corollaries. 

t.  A ftraight  line  perpendicular  to  the  plane  of  pro- 
jeCtion  is  projected  into  a point. 

t.  Every  ftraight  line  in  a plane  parallel  to  the  pri- 
mitive it  projected  into  an  equal  and  parallel  ftraight 
Inc, 

3.  A plane  angle  parallel  to  the  primitive  is  proje&cd 
into  an  equal  angle. 

4.  Any  plane  rcAtlincal  figure  parallel  to  the  primi- 
tive is  projeded  into  an  equal  and  iimilar  figure. 

5.  The  area  of  any  rectilineal  figure  is  to  the  area 
of  its  projection  as  radius  to  the  cofinc  of  its  ioclina- 
tien. 

Proposition  II.  Theorem  II. 

Every  great  circle,  perpendicular  to  the  primitive,  is 
projected  into  a diameter  of  the  primitive  ; and  every 
arch  of  it,  reckoned  hom  the. pole  91  the  primitive,  is 
projected  into  its  fine. 

Let  BFD  (fig.  28.)  be  the  primitive,  and  ABCD 
a great  circle  perpendicular  to  it,  paffing  through  its 
£olea  A>  C ; then  the  diameter  BED)  which  is  their 
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line  of  common  feftfon,  will  be  the  projc&ion  of  the  Orthopra- 
circle  ABCD.  For  if  from  any  point,  at  G,  in  the  ! ^ 
circle  ABC,  a perpendicular  GH  fall  upon  BD,  it  will  s'phsrn, 
alfo  be  perpendicular  to  the  plane  of  the  primitive  : — y— - -a 
therefore  H is  the  proje&ion  of  G.  Hence  the  whole 
circle  is  proje&cd  into  BD,  and  any  arch  AG  into  EH 
equal  to  Gl  its  fine 

Corollaries. 

1.  Every  arch  of  a great  cirele,  reckoned  from  its  in* 
terfettion  with  the  primitive,  is  projected  into  its  verfed 
fine. 

2.  Every  Icfc  circle  perpendicular  to  the  primitive  is 
projected  into  its  line  of  common  fe&ion  with  the  pri- 
mitive, which  is  alfo  its  own  diameter  ; and  every  arch 
of  the  femicirclc  above  the  primitive,  reckoned  from  the 
middle  point,  is  projedid  into  its  fine. 

3.  Ever)'  diameter  of  the  primitive  is  the  projedio* 
of  a great  circle  ; and  every  chord  the  projt&ion  of  a 
leu  circle. 

4.  A fphcrical  angle  at  tbc  pole  of  the  primitive  is 
prqjt&ed  into  an  equal  angle. 

Proposition  III.  Theorem  III. 

A circle  parallel  to  the  primitive  is  projected  into  e 

circle  equal  to  iticlf,  and  concentric  with  the  primi- 
tive. 

Let  the  lefs  circle  FIG  (fig.  29.)  be  parallel  to  the 
plane  of  the  primitive  BND.  The  ftraight  line  HE, 
which  joins  their  centres,  is  perpendicular  to  the  primi- 
tive ; therefore  E is  the  projection  of  H.  Let  any  radii 
HI  ana  IN  perpendicular  to  the  primitive  be  drawn. 

Then  IN,  HF.  being  parallel,  are  in  the  fame  plane; 
therefore  IH,  NE,  the  line*  of  common  fedion  of  the 
plane  IE,  with  two  parallel  planes,  arc  parallel  ; and 
the  figure  1HEN  is  a parallelogram.  Hence  NE  sz 
IH,  and  confect  uently  FIG  is  projected  into  an  equal 
circle  KNL,  whofc  centre  is  E. 

Corollary. 

The  radius  of  the  proic&ion  is  the  cofinc  of  the 
diftance  of  the  parallel  circle  from  the  primitive,  or  the 
fine  of  itsdiitansc  from  the  pole  of  the  primitive. 

Proposition  IV.  Theorem  IV. 

An  inclined  circle  is  projc&ed  into  an  ellipfe,  whole 

tranfverfe  axis  Is  the  diameter  of  the  circle. 

I.  Let  ELF  (fig.  30.)  be  a great  circle  inclined  to 
the  primitive  EBF,  and  EF  their  jinc  of  common  fee-' 
tion.  From  the  centre  C,  and  Hoy  other  poiut  K,  in 
EF,  let  the  perpendiculars  L'B,  K1  be  drawn  in  the 
plane  of  tire  primitive,  and  CL,  KN,  in  the  plane  of 
the  great  circle,  meeting  the  circumference  in  L,  N. 

Let  LG,  ND  be  perpendicular  to  CB.  KI ; then  G, 

D arc  the  projection,  of  L,  N.  And  bccaufe  the  tri- 
angles LCG,  NKD  are  equiangular,  CL^CG* : : NK1: 

DK.‘  }*  or  EC!  : CGJ  : : EK.F  : DKJ : xlserciore  tbc 
points  G,  D arc  in  the  curve  of  an  cllipfc,  of  which 
EF  is  the  tranfverfe'  axis,  and  CG  the  feiaiconjugatc 
axis. 

Corollaries. 


I.  In  a projefited  great  circle,  the  fcmiconju^atc 
axis  is  the  cofinc  of  tlic  inclination  of  the  great  circle 
to  the  primiti  ve. 

.»  a.  Pep* 


ligitized  by  Google 


SY*> 

Orthofr*- 
phic  Pro- 
jection of 
ti>e  Sphere 


PROJECTION  o 

2.  Perpendicular*  to  the  tranfverfe  axis  intercept  cor* 
refponding  arches  of  the  proje&ion  and  the  primitive. 

3.  The  eccentricity  of  the  praje&ien  is  the  fine  of 
the  inclination  of  the  great  circle  to  the  primitive. 

Cm/t  1.  Let  AQB  (fig.  31.)  be  a Ida  circle,  in- 
clined to  theprimitivc,  and  let  the  great  circle  LBM, per- 
pendicular to  both,  interfc&  them  in  the  line*  AB,  LM. 
from  the  centre  O,  and  any  other  point  N in  the  dia- 
meter AB,  let  the  perpendicular*  TOP,  NQ*  be  drawn 
in  the  plane  of  the  lefe  circle,  to  meet  its  circumference 
in  T,  r,  Q.  Alio,  from  the  points  A,  N,  O,  B,  let 
AG,  NI,  OC,  BH,  be  drawn  perpendicular  to  LM } 
and  from  P,  Q,  T,  draw  PE,  QD,  TF  perpendicu- 
lar to  the  primitive  j then  G,  I,C,  H,  E,  D,  F,  are 
the  projections  of  thefe  points.  Becaufe  OP  is  perpendi- 
cular to  LBM,  and  OC,  PE,  being  perpendicular  to  the 
primitive,  are  in  the  fame  plane,  the  plane  COPE  is  per- 
pendicular to  LBM.  But  the  primitive  is  perpendicular 
to  LBM  ; therefore  the  common  fc&ion  EC  is  perpen- 
dicular to  LBM,  and  to  LM.  Hence  CP  is  a parallelo- 
gram, and  EC  = OP.  In  like  manner,  FC,  Dl,  are 
proved  perpendicular  to  LM,  and  equal  to  OT,  NQ^_ 
Thus,  ECF  is  a Untight  line,  and  equal  to  the  diameter 
PT-  Let  QR,  DK  be  parallel  to  AB,  LM ; then 
HO  = NO  = DI  = KC,  and  PRxRT=EKX 
KF.  But  AO  : CO  : : NO  : Cl  i therefore  AO* : 
CG*  : : QR>  : DK'  «nd  EC’  : CG*  : : EKF  ! 
OK'. 
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centre  of  the  primitive,  if  to  the  cofme  of  the  <hO*nee  Ortho^n 


of  the  circle  from  its  own  pole,  as  the  fine  of  the  circle's  F^.  pru 
inclination  to  the  primitive  is  to  the  radius.  Jtche  'sn^‘ 


Proposition  VI.  Problem  I. 


To  deferibe  the  projc&ion  of  a circle  perpendicular  to 
the  primitive,  and  whofe  didancc  from  its  pole  ia 
equal  to  a given  quantity. 

Let  PA  p B (fig.  33.)  be  the  primitive  circle,  and 
P,  p the  poles  of  the  right  circle  to  be  projected. 
Then  if  tire  circle  to  be  projected  is  a great  circle, 
draw  the  diameter  A B at  right  angles  to  the  axis  P p, 
and  it  will  be  that  required.  But  if  the  required  pro- 
jection is  that  of  a Ids  circle,  make  PE,  PF  each  equal 
to  the  chord  of  the  didance  of  the  left  circle  from  its 
pole } join  EF,  and  it  will  be  the  projection  of  the  Ida 
circle  required. 


Corollaries. 


1 . The  tranfverfe  axis  is  to  the  conjugate  as  radius 
to  the  cofinc  of  the  circle’s  inclination  to  the  primitive. 

2.  Half  the  tranfverfe  axis  is  the  cofine  of  half  the 
fum  of  the  ^rested  and  lead  didances  of  the  lefs  circle 
from  the  primitive. 

3.  The  extremities  of  the  conjugate  axis  are  in  the 
line  of  meafurcs,  didant  from  the  centre  of  the  primitive 
by  the  cofines  of  the  greated  and  lead  didauces  of  the 
lefs  circle  from  the  primitive. 

4.  If  from  the  extremities  of  the  conjugate  axis  of 
any  elliptical  projection  perpendiculars  be  drawn  (in  the 
fame  direction  if  the  circle  do  not  interfeA  the  primi- 
tive, but  if  otherwifc  in  oppofitc  directions),  they  will 
interfeft  an  arch  of  the  primitive,  whofe  chord  is  equal 
to  the  diameter  of  the  circle. 


Propositiom  V.  Theorim  V. 


The  projected  poles  of  an  inclined  circle  are  in  its  line 
of  meafurcs  didant  from  the  centre  of  the  primitive 
the  fine  of  the  inclination  of  the  circle  to  the  pri- 
mitive. 


Let  ABCD  (fi^  31.)  be  a great  circle,  perpendicu- 
lar both  to  the  primitive  and  the  inclined  chide,  and 
interfering  them  in  the  diameters  AG,  MN-  Then 
ABCD  paiTes  through  the  poles  of  the  inclined  circle ; 
kt  thefe  be  P,  Q;  and  kt  Pp,  Qj^,  be  perpendicular 
to  AC  ; pt  q arcthe  prqjcTed  poles ; and  it  is  evident 
that  p O = fine  of  BP,  or  MA,  the  inclination. 


Corollaries. 


1.  The  centre  of  the  primitive,  the  centre  of  the  pro- 
jection, the  proje&ed  poles,  and  the  extremities  of  die 
conjugate  axis,  arc  all  in  one  and  the  fame  draight  line, 
a.  The  didance  of  the  centre  of  prqjc&ion  from  the 


Proposition  VII.  Problem  II. 


Through  a given  point  in  the  plane  of  the  primitive  f 
deferibe  the  projc&ion  of  a jjjreat  circle,  having  a 
given  Inclination  to  the  primitive. 


1 . When  the  given  inclination  is  equal  to  a right  angle, 
a draight  line  drawn  through  the  centre  of  the  pri- 
mitive and  the  given  point  will  be  the  projection  re- 
quired. 

2.  When  the  given  inclination  is  lefs  than  a right 
angle,  and  the  given  point  in  the  circumference  of  the 
primitive.  Let  R (fig.  34.)  be  a point  given  in  the 
circumference  of  the  primitive,  dirough  which  it  is  re- 
quired to  draw  the  projection  of  a great  circle,  inclined 
to  the  primitive  in  an  angle  meafured  by  the  arch  QP 
of  the  primitive. 

Through  the  given  point  R draw  the  diameter  RCS, 
and  drawGC^  at  right  angles  to  it.  Make  the  arch 
GV  of  the  primitive  equal  to  QP,  and  draw  VA  at 
right  angles  to  GC  j and  in  G g,  towards  the  oppofite 
parts  of  C,  take  CB  equal  to  AC  ; then,  with  the 
greater  axis  RS,  and  kfs  axis  AB,  deferibe  an  cllipfe, 
and  it  will  be  die  projection  of  the  oblique  circle  re- 
quired. 

3.  When  the  didance  of  the  given  point  from  the 
primitive  is  equal  to  the  cofinc  of  the  given  inclination. 

Every  thing  remaining  as  in  the  preceding  cafe  ; let 
A be  the  given  point,  and  AC  the  cofinc  of  an  arch 
GV,  equal  to  the  given  arch  QP ; then  drawing  the 
diameter  RCS  at  right  angles  to  ACB,  the  clliplc  de- 
foribed  widi  the  given  axis  RS,  AB  will  be  the  projec- 
tion of  the  inclined  circle. 

4.  When  the  diftancc  of  the  given  point  from  the 
centre  of  die  primitive  is  lefs  than  the  femidiameter  of 
the  primitive,  but  greater  than  the  cofine  of  the  given 
inclination. 

Let  D be  the  given  point,  through  which  draw  the 
diameter  IC  i ; and  at  the  point  D draw  DL  perpen- 
dicular to  DC  meeting  the  primitive  in  L ; alio  draw 
LK,  making  with  LD  the  angle  DLK  equal  to  the 
complement  of  the  given  inclination.  Let  LK  meet  tfVirr  #» 
DC  in  K;  then  will  DK  be  lefs  than  DC.  On  DC  as/A/  Spl**tt 
a diameter  deferibe  a circle,  and  make  DH  equal  toP1^* 
DK  ; through  H draw  a diameter  of  the  primitive 
RCS,  aud  deferibe  an  cllipfe  through  the  points  R,  D, 

S,  and  it  will  be  the  projc&ion  of  the  inclined  circle. 

1 Pro- 


J 
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Prorojitios  VIII.  Problem  III. 

(fcefefe&re.  Througk  two  given  points  in  the  plane  of  the  primi- 
— * „ ■ tivc  to  deferibe  the  projection  of  a great  circle. 

1.  If  the  two  given  points  and  the  centre  of  the 
primitive  be  in  the  fame  ilraight  line,  then  a diameter 
of  the  primitive  beinjr  down  through  thefe  points  will 
be  the  projection  of  the  threat  circle  requtred. 

2.  When  the  two  given  points  arc  not  in  the  fame 
ftraight  line  with  the  centre  of  the  primitive  ; and  one 
of  them  is  in  the  circumference  of  the  primitive. 

^'ate  Let  D,  R,  (fig.  34.)  be  the  two  given  points,  of 
iccwxxi.  jg  cJpcmjifcrejicg  nf  |hc  primitive.  Draw 

the  diameter  RCS,  and  GC.f,  FDH  perpendicular  to 
it,  meeting  the  primitive  in  Gg  F.  Divide  GC,  £ C, 
in  A,  B,  in  the  fame  proportion  as  FH  is  divided  in  D; 
and  defirribe  the  eliipfc  whole  axes  are  RS,  AB,  and 
centre  C ; and  it  will  be  the  projc&ion  required. 

3.  When  the  given  points  are  within  the  primitive, 
«nd  not  in  the  fame  ilraight  line  with  its  centre. 

Let  D,  E (fig.  35.)  be  the  two  given  points; 
through  C the  centre  of  the  primitive  draw  the  ilraight 
lines  ID  i,  KEi;  draw  DL  perpendicular  to  I*,  and 
EO  perpendicular  to  Ki,  meeting  the  primitive  in  L, 

0.  Through  E,  and  towards  trie  fame  parts  of  C, 
draw  EP  parallel  to  DC,  and  in  magnitude  a fourth 
proportional  to  LD,  DC,  OE.  Draw  the  diameter 
CP  meeting  the  primitive  in  R,  S,  and  deferibe  an 
eliipfc  through  the  points  D and  R or  8,  and  it  will 
alfo  pafs  through  E.  This  eliipfc  will  be  the  projection 
of  the  propofed  inclined  circle. 

• Proposition  TX.  Problem  IV. 

To  deferibe  the  projection  of  a lefs  circle  parallel  to  the 

primitive,  its  diilancc  from  the  pole  of  the  primitive 

being  given. 

From  the  pole  of  the  primitive,  with  the  fine  of  the 
given  diftance  of  the  circle  from  its  pole,  drferibe  a 
circle,  and  it  will  be  die  projection  of  the  given  lefs 
circle. 

Proposition  X.  Problem  V. 

About  a given  point  as  a projected  pole  to  deferibe  the 
rojc&ion  of  an  inclined  circle,  whofc  diilancc  from 
s pole  is  given. 

Let  P (fig.  36.)  be  the  given  projected  pole,  through 
which  draw  the  diameter  Gg,  and  draw  the  diameter 
HA  perpendicular  thereto.  From  P draw  PL  per- 
pendicular to  GP  meeting  the  circumference  in  L ; 
through  which  draw  the  diameter  LA  Make  LI’, 

1. K  each  equal  to  the  chord  of  the  difiance  of  the  Itfs 
circle  from  its  pole,  and  join  TK,  which  interfc&s  L /, 
in  Q,  From  the  points  T,  Q,  K.  draw  the  lines  FA, 
QS/XB*  perpendicular  to  Gg;  and  make  OR,  03, 
each  equal  to  QT,  or  QK.  Then  an  eliipfc  deferibed 
through  the  points  A,  S,  B,  R will  be  the  projection 
•f  the  propofed  lefs  circle. 

Proposition  XI.  Problem  VI. 

To  find  the  poles  of  a given  projc&cd  circle. 

1.  If  the  projc&ed  circle  be  parallel  to  the  punitive, 
the  centre  of  the  primitive  will  be  its  pole. 
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2.  If  the  circle  b£  perpendicular  to  the  primitive,  Opthngi*. 
then  the  extremities  of  a diameter  of  the  primitive 

drawn  at  right  angles  to  the  ftraight  line  reprefenting^  aph«r* 
the  projected  circle,  will  be  the  pole*  of  that  circle.  , ^ 

3.  When  the  projected  circle  is  inclined  to  the  pri- 
mitive. 

Let  ARBS  (fig.  36,  37.)  be  the  elliptical  projection 
of  any  oblique  circle  ; through  the  centre  of  which, 
and  C the  centre  of  the  primitive,  draw  the  line  of  mca- 
furct  CBA,  meeting  the  eliipfc  in  B,  A ; and  the  pri- 
mitive in  G,g»  Draw  CH,  BK,  AT  perpendicular 
to  Gg,  meeting  the  primitive  in  H,  K,  T.  Bifclt  ih* 
arch  KT  in  L,  and  draw  LP  perpendicular  to  G^  ,* 
then  P will  be  the  projected  pole  of  the  circle,  of  which 
ARBS  is  the  projection. 

Prorosition  XII.  Problem  VII. 

To  mcafure  any  portion  of  a proje&ed  circle,  and  co»- 

verfely. 

1.  When  the  given  projection  is  that  of  a great  cir- 
cle. 

Let  ADEB  (fig.  38.)  be  the  given  great  circle, 
cither  perpendicular  or  inclined  to  the  primitive,  of 
which  the  portion  DE  is  to  be  mcafurtd,  and  let  M as 
be  the  line  of  meafures  of  the  given  circle.  Through 
the  points  D,  E draw  the  fines  EG,  DF  parallel  to 
M in ; and  the  arch  FG  of  the  primitive  will  be  the 
mcafure  of  the  arch  DE  of  the  great  circle,  and  con- 
vtrfcly. 

2.  When  the  projection  is  that  of  4 lefs  circle  paral- 
lel to  the  primitive. 

Let  DE  (fig.  39.)  be  the  portion  to  be  mcafurtd, 
of  the  lefs  circle  DEH  parallel  to  the  primitive.  From  cccc**l*f 
the  centre  C draw  the  lines  CD,  CE,  and  produce  them  ' 
to  meet  the  primitive  in  the  points  B,  F.  Then  the 
intercepted  portion  BF  of  the  primitive  will  be  the 
mcafure  of  the  given  arch  DE  of  the  lefs  circle  DEH. 

3.  If  the  given  lefs  circle,  of  which  an  arch  is  to  be 
meafured,  is  perpendicular  to  the  primitive. 

Let  ADEB  (fig.  40.)  be  the  lefs  circle,  of  which 
the  mcafure  of  the  arph  DE  is  required.  Through  C, 
the  centre  of  the  primitive,  draw  the  line  of  mcafure* 

M m,  and  from  the  interjection  O of  the  given  right 
circle,  and  the  line  of  meafures,  with  the  radios  OA,  or 
OB,  deferibe  the  fcmicirelc  AFGB  ; through  me  point* 

D,  E draw  the  fines  DF,  EG  parallel  to  the  line  of 
meafures,  and  the  arch  FG  will  be  the  mcafure  of  DE, 
to  the  radius  AO.  In  order  to  find  a fi/ iflSr  arch  in  tho 
circumference  of  the  primitive,  join  OF,  OG,  and  at 
the  centre  C of  the  primitive,  make  the  angle  nt  CH 
equal  to  FOG,  and  the  arch  FI  to  the  radius  C a 
will  be  the  meafure  of  the  arch  DE. 

4.  When  the  given  projection  is  of  a lefs  circle  in- 
clined to  the  primitive. 

Let  RDS  (*;g.  41 .)  be  the  projc&ion  of  a lefs  circle 
inclined  to  the  primitive,  and  DE  a portion  of  tiut  cir- 
cle to  be  rocafured.  '1  h rough  O the  centre  of  the  pro- 
jected circle,  and  C the  centre  of  the  primitive,  draw 
the  fine  of  meafures  M m $ and  from  the  centre  O,  with 
the  radius  OR,  or  OS,  deferibe  the  feratcirck  RGFS  \ 
through  the  points  D,  E draw  the  line*  DF,  EG 
parallel  to  the  line  of  meafures,  and  FG  will  be  the 
meafure  of  the  arch  DE  to  the  radius  OR,  or  OS, 

Join  OF,  OG,  and  make  the  angle  a Cli  equal  to 
4 1>  FOG, 
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Ommonfc  FOG,  and  the  arch  m II  of  the  primitive  w31  be  the 
«i°i’£e**0D  mca^urc  ^c  arc^  °f  t^i<r  hiciined  circle  RT)S. 
Sphere.  The  convcrfc  of  this  proportion,  namely,  to  cut  off 
y— — an  arch  from  a given  projc&ed  circle  equal  to  a given 
arch  of  the  primitive,  is  obvious. 

The  above  operation  would  be  greatly  ihortened  bjr 
tiling  the  line  of  lines  in  the  fe&or. 

It  feems  linneccflary  to  infill  farther  on  this  proje&ion, 
efpecially  as  the  reader  will  fee  the  application  of  it  to  die 
projection  of  the  fphere  on  the  planes  of  the  Meridian , 
Equator,  and  Horizon  in  the  article  Geography  ; 
and  to  the  delineation  of  Edipfts  in  the  article  A- 
stronomy.  The  Hnalenma,  Plate  CCXII.  in  die  ar- 
ticle Geography,  is  alfo  according  to  this  projc&ion; 
and  the  method  of  applying  it  to  the  folution  of  allro- 
aomical  problems  is  there  exemplified. 

SECTION  III. 

Of  the  Gnomonic  Projc&ion  of  the  Sphere. 

In  this  proje&ion  die  eye  is  in  the  centre  of  the 
Sphere,  and  the  plane  of  projc&ion  touches  the  fphere 
in  a given  point  parallel  to  a given  circle.  It  is 
aameu  gnomonir , on  account  of  its  being  the  founda- 
tion of  dialling  : the  plane  of  proje&ion  may  alfo  re- 
prefent  the  plane  of  a dial,  whofc  centre  being  the  pro- 
jected pole,  the  femiaxis  of  the  fphere  will  be  the  ftik 
or  gnomon  of  the  dial. 

As  the  projc&ion  of  great  circles  are  represented  by 
ftraight  lines,  and  lefs  circles  parallel  to  the  plane  of 
projc&ion  are  proje&ed  into  concentric  circles  ; there- 
fore many  problems  of  the  fphere  are  very  ealily  refol- 
ded. Other  problems,  however,  become  more  intricate 
‘ on  account  of  fomc  of  the  circles  being  projc&cd  into 
dlipfcs,  parabolas,  and  hyperbolas. 

Proposition  I.  Theorem  I. 

Every  great  circle  is  proje&ed  into  a (Iraight  line  per- 
pendicular to  the  line  of  meafurcs  { and  whofe  diftance 
from  the  centre  is  equal  to  the  cotangent  of  its  in- 
clination, or  to  the  tangent  of  its  neareft  diftance 
from  the  pole  of  the  projc&ion. 

Flate  Let  BAD  (fig.  42.)  be  the  given  circle,  and  let 
tcci'uii.  tjic  cjrcjtf  CBED  be  perpendicular  to  BAD,  and  to 
the  plane  of  projc&ion  ; whofe  interfc&ion  CF  with 
this  lad  plane  will  be  the  line  of  meafurcs.  Now  fincc 
the  circle  CBED  is  perpendicular  both  to  the  given 
circle  BAD  and  to  the  plane  of  projc&ion,  the  com- 
mon fe&ion  of  the  two  lad  planes  produced  will  there- 
fore be  perpendicular  to  the  plane  of  the  circle  CBED 
produced,  and  confequently  to  the  line  of  meafures : 
hence  the  given  circle  will  he  proje&ed  into  that  fcc- 
tion  i that  is,  into  a ftraight  line  paffing  through  d, 
perpendicular  to  Cd.  Now  Cd  is  the  cotangent  of 
the  angle  C d A,  the  inclination  of  the  given  circle,  or 
the  tangent  of  the  arch  CD  to  the  radius  AC. 

Corollaries. 

1.  A great  circle  ^perpendicular  to  the  plane  of  pro- 
Je&ion  is  proje&ed  into  a draight  line  paffing  through 
the  centre  of  proje&ion  ; and  any  arch  is  projc&cd  in- 
to its  correfpondcnt  tangent. 

7.  Any  point,  as  D,  or  the  pole  of  any  circle,  is 
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proje&ed  into  a point  d,  whofe  diflance  from  the  poleG™««fu» 
of  projc&ion  is  equal  to  the  tangent  of  th»t  diftance. 

3.  If  two  great  circles  be  perpendicular  to  each  .srfccr#. 

other,  and  one  of  them  paffes  through  the  pole  of  pro-  . w 

je&ion,  they  will  be  projc&cd  into  two  ftraight  line* 
perpendicular  to  each  other. 

4.  Hence  if  a great  circle  be  perpendicular  to  fevcral 
other  gicat  circles,  and  its  representation  pafs  through 
the  centre  of  projc&ion ; then  all  thefe  circles  will  bm 
rcprcfcutcd  by  lines  parallel  to  one  another,  and  per- 
pendicular to  the  line  of  meafurcs,  for  reprefentation  of 
that  firft  circle. 

Proposition  II.  Theorem  II. 

If  two  great  circles  interfc&  in  the  pole  of  projc&ion# 
their  reprefentations  will  make  an  angle  at  the  centre 
of  the  plane  of  proje&ion,  equal  to  the  angle  made 
by  thefe  circles  on  the  fphere. 

For  fince  both  thefe  circles  are  perpendicular  to 
the  plane  of  proje&ion,  the  angle  made  by  their  inter- 
fc&iotts  with  this  plane  is  the  fame  as  the  angle  made 
by  thefe  circles. 

Proposition  III.  Theorem  III. 

Any  lefs  circle  parallel  to  the  plane  of  projc&ion  is 
proje&ed  into  a circle  whofe  centre  is  the  pole  of 
projc&ion,  and  its  radius  is  equal  to  the  tangent  of 
the  diftance  of  the  circle  from  the  pole  of  projection. 

Let  the  circle  PI  (fig.  42.)  be  parallel  to  the  plane 
GF,  then  the  equal  arches  PC,  Cl  are  proje&ed  into 
the  equal  tangents  GC,  CH  ; and  therefore  C,  the 
point  of  conta&  and  pole  of  the  circle  PI  and  of  the 
proje&ion,  is  the  centre  of  the  reprefentation  G,  H. 

Corollary. 

If  a circle  be  parallel  to  the  plane  of  projc&ion,  and 
45  degrees  from  the  pole,  it  is  projc&cd  into  a circle 
equal  to  a great  circle  of  the  fphere  ; and  therefore 
may  he  considered  as  the  primitive  circle,  and  its  radius 
the  radius  of  projc&ion. 

Proposition  IV.  Theorem  IV. 

A lefs  circle  not  parallel  to  the  plane  of  proje&ion  is 
proje&ed  into  a conic  fe&ion,  whofe  tranfverfe  axis 
is  in  the  line  of  meafures  ; and  the  diftance  of  its 
neareft  vertex  from  the  centre  of  the  plane  of  pro- 
jc&ion is  equal  to  the  tangent  of  its  neareft  diftance 
from  the  pole  of  proje&ion  ; and  the  diftance  of  the 
other  vertex  is  equal  to  the  tangent  of  the  greateft 
diftance. 

Anv  lefs  circle  Is  the  bafe  of  a &mc  whofe  vertex  is 
at  A (fig.  43.I  ; and  this  cone  being  produced,  its  inter- 
fc&ion with  the  plane  of  proje&ion  wiH  be  a conic 
fe&ion.  Thus  the  cone  DAF,  having  the  circle  DF 
for  its  bafe,  being  produced,  will  be  cut  by  the  plane 
of  proje&ion  in  an  eliipfe  whofe  tranfverfe  diameter  is 
df;  and  C d is  the  tangent  of  the  angle  CAD,  and 
C / the  tangent  of  CAF.  In  like  manner,  the  cone 
AFE,  having  the  fide  AE  parallel  to  the  line  of  mca- 
fures  df,  being  cut  by  the  (plane  of  proje&ion,  the 
fc&ion  will  be  a parabola,  of  which  / is  the  neareft  ver- 
tex. 
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tft,  and  the  point  into  which  E is  projected  it  at  an 
[Sjf&ua  infinite  diftancc.  Alfo  the  cone  AFG,  whofe  bafe  is 
*'.tc  the  circle  FG,  being  cut  by  the  plane  of . projection, 
r , ■ the  feCtion  will  be  a hyperbola  ; of  which  f is  the  near- 
eft  vertex  ; and  GA  being  produced  gives  d the  other 
vertex. 

Corollaries.  , 

1.  A lefs  circle  will  be  projected  into  an  ellipfe,  a 
parabola*  or  hyperbola,  according  as  the  diftancc  of 
its  moil  remote  point  is  left,  equal  to,  or  greater  than, 
90  degree*. 

2.  If  H be  the  centre,  and  K,  /,  / the  focus  of  the 

ellipfe,  hyperbola,  or  parabola ; then  HK  = 

A (/-|-  A f 

for  the  ellipfe  ; Hi  = for  the  hyperbola; 

and  f n being  drawn  perpendicular  to  AE  f / = 
»E+F/ 

* for  the  parabola. 

Proposition  V.  Theorem  V. 

^*!e  Let  the  plane  TW  (fig.  44.)  be  perpendicular  to  the 
<tficuu.  plane  of  projcClon  TV,  and  BCD  a great  circle  of  the 
iphcrc  in  the  plane  TW.  Let  the  great  circle  BED 
be  projected  into  the  ftraight  line  bek,  Draw CQS 
perpendicular  to  b i,  and  C m parallel  to  it  and  equal 
to  CA,  and  make  QS  equal  to  Qw  ; then  any  angle 
QS/  is  the  mcafurc  of  the  arcK  Q/  of  the  pro- 
jected circle. 

Join  AQj  then  becaufe  C m is  equal  to  CA,  the 
angle  QC  m equal  to  QCA,  each  being  a right  angle, 
and  the  hde  QC  common  to  both  triangles  } then  :fore 
Qjw,  or  its  equal  QS,  is  equal  QA.  Again,  fince  the 
plane  ACQift  perpendicular  to  the  plane  TV,  and  iQ_ 
to  the  inlcrlcCtion  CQj  therefore  AQ^is  perpendicular 
both  to  AQ^and  QS  : hence,  fince  AO  and  QS  are 
equal,  all  the  angles  at  S cut  the  line  b Qin  the  fame 
points  as  the  equal  angles  at  A.  But  by  tic  angles  at 
A the  circle  BED  is  projected  into  the  line  AQ^ 
Therefore  the  angles  at  S are  the  mcafurcs  of  the  parts 
•f  the  orojcCted  circle  b Qj  and  S is  the  dividing  centre 
thereof. 

Corollaries. 

1.  Any  great  circle  4 Qj  is  projected  into  a line  of 
tangents  to  the  radius  SQ. 

a.  If  the  circle  b C pais  through  the  centre  of  pro- 
jection, then  the  projecting  point  A is  the  dividing 
centre  thereof,  and  C b is  the  tangent  of  its  coircfpon- 
dent  arch  C B to  CA  the  radius  of  projection. 
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BO,  DO  are  equal  ; but  fince  the  lefs  circles  trt  Gncmonic 
equally  diftant  each  from  its  rtfpeCtive  pole,  therefore 
the  arches  FO,  OH  are  equal ; and  hence  the  arch  BFo  LI 
is  equal  to  the  arch  DH.  v — r r — ‘L* 


For  the  fame  rcafon  the  , 
arches  BN,  DL  are  equal ; and  the  angle  FBN  is  equal 
to  the  angle  LDH  ; therefore,  on  the  fphere,  the 
arches  FN,  HL^rc  equal.  And  fince  the  great  circle 
BNLD  is  projected  into  the  ftraight  line  b Q^i  /,  See. 
therefore  a is  the  projection  of  N,  and  / that  of  L ; 
hence /*,  b /,  the  projections  of  FN,  HL  refpeCttvcly, 
arc  equal. 

Proposition  VII.  Theorem  VII. 

If  Fni,  big  (fig 45.)  be  the  projections  of  two  cqnal 
tfrclcs,  whereof  one  is  as  far  from  its  pole  P as  the 
other  from  its  pole  C,  which  is  the  centre  of  pro- 
jection ; and  if  the  diftancc  of  the  projected  poles  C,  p 
be  divided  in  *>,  fo  that  the  degrees  in  C ot  0 p be 
equal,  and  the  perpendicular  0 S be  erected  to  the 
line  of  mcafurcs  g b.  Then  the  line  p a,  C / draw* 
from  the  poles  C,/>,  through  any  point  Qjn  the  line 
o S,  will  cut  off  the  arches  F n,  h l equal  to  each  other, 
and  to  the  angle  QC 

The  great  circle  AO  perpendicular  to  the  plane  of 
the  primitive  is  projected  into  the  ftraight  line  0 S per- 
pendicular to  g b , by  Prop.  i.  Cor.  3.  Let  Obe  the 
projection  of  7 ; and  fince  p Q,  C Q_arc  ftraight  lines, 
they  are  therefore  the  reprefentations  of  die  arches  P y, 

C 7 of  great  circles.  Now  fince  PyC  is  an  ifofcclca 
fpherical  triangle,  the  angles  PCQ^,  CPQ^arc  therefore 
equal;  and  hence  the  arches  Py,  Cy  produced  will 
cut  off  equal  arches  from  the  given  circles  FI,  GH, 
whofe  reprefentations  F i»,  b / arc  therefore  equal ; 
and  fince  the  angle  QC p is  the  meafura  of  the  arch  b /, 
it  is  alfo  the  mcafurc  of  its  equal  Fa. 

Corollary. 

Hence,  if  from  the  projected  pole  of  any  cirote  « 
perpendicular  be  crcCtcd  to  the  line  of  mcafutes,  it 
will  cut  off  a quadrant  from  the  reprefentatiou  of  that 
circle. 

Proposition  VIII.  Theorem  VIII. 

Let  Fni  (fig.  45.)  be  the  projection  of  any  circle  FI, 
and  p die  projection  of  its  pole  P.  If  C g be  the 
cotangent  of  CAP,  and^  B perpendicular  to  the 
Une  of  meafures  g C,  let  CAP  be  bife&cd  by  AO, 
and  the  line  0 B drawn  to  any  point  B,  and  alfo  p B 
cutting  F n k in  d ; then  the  angle  g 0 B is  the  mca- 
furcs of  the  arch  F *i. 


Proposition  VI.  Theorem  VI. 

Let  the  parallel  circle  GLH  (fig.  44. 1 be  as  far  from 
the  pole  of  projeClion  C as  the  circle  FNI  is  from 
its  pole ; and  let  the  diftancc  of  the  poles  C,  P be 
bifeCtcd  by  the  radius  AO;  and  draw  b AD  per- 
pendicular to  AO ; then  any  ftraight  line  bQt 
drawn  through  b will  cut  off  the  arches  A/,  Fb  equal 
to  each  other  in  the  reprefentations  of  thefc  equal 
circlet  in  the  plane  of  projection. 

Let  the  projections  of  the  lefs  circles  be  deferibed. 

Then,  bccaufe  BD  is  perpendicular  to  AO,  the  arches 


The  arch  PG  is  a quadrant,  and  the  angle  go  A =: 
g PA  -J*  oAP  = jAC+*AP=gAC  + CA0  = 
g A 0 i therefore  g A z=  g 0 ; consequently  0 is  the 
dividing  centre  ofg  B,  the  reprefentation  of  GA  ; and 
hence,  by  Prop.  v.  the  angle  go  B is  the  mcafure  of  g B. 
But  fince  pg  reprefents  a quadrant,  therefore  p is  the 
pole  ofg  B } and  hence  the  great  circle  pdB  paffinf 
through  the  pole  of  tho  circles  g B and  F a will  cut 
off  equal  arches  in  both,  that  is,  F d = g B — angle 
go  B. 

Corollary. 

The  angle  go  B is  the  mcafurc  of  the  angle  gp  B. 

4 D 2 F of 
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tir-.rrvric  Por  the  triangle  jf/'B  reprefents  a triangle  on  the 
Proton  fphcre>  wherein  the  arch  which  g B reprefents  is  equal 
$ here.  to  l^c  ®nS^c  the  angle  fi  reprefeots ; becaufe  g p 

* t - h a quadrant  j therefore  g o B it  the  mcafure  of  both. 

PROPOSITION  IX.  Problem  I. 

To  draw  a great  circle  through  a given  point,  and 
whofe  didancc  from  the  pole  of  projection  is  equal  to 
a given  quantity. 

Plate  Let  ADB  (fig.  46.)  be  the  projection,  C it*  pole 
«cccuii  or  cef,tre,  and  P the  point  through  which  a great  circle 
is  to  be  drawn ; through  the  pnintf  P,  C draw  the 
itraighl  line  PC  A,  and  draw  CE  perpendicular  to  it : 
make  the  angle  CAE  equal  to  the  given  didancc  of  the 
circle  from  the  pole  of  projection  C;  and  from  the 
centre  C,  with  the  radius  CE,  deferibe  the  circle  EFG: 
through  P draw  the  ftraight  line  PIK,  touching  the 
circle  EFG  in  I,  and  it  will  be  the  projection  of  the 
great  circle  required. 

Proposition  X.  Problem  II. 

To  draw  a great  circle  perpendicular  to  a great  circle 
which  palTcs  through  the  pole  of  projection,  and  at  a 
given  dillancc  from  that  pole. 

Let  ADB  (fig.  46.)  be  the  primitive,  and  Cl  the 
given  circle  : draw  CL  perpendicular  to  Cl,  and  make 
the  angle  CLI  equal  to  the  given  didancc : then  the 
draight  line  KP,  drawn  through  I parallel  to  CL,  will 
be  the  required  projection. 

Proposition  XI.  Problem  III. 

At  a give*  point  in  a prqjc&ed  great  circle,  to  draw 
another  great  circle  to  make  a given  angle  with  the 
Conner ; and,  converfcly,  to  mcafure  the  angle  con- 
tained between  two  great  circles. 

Let  P (fig.  47.)  be  the  given  point  in  the  given 
great  circle  PB,  and  C the  centre  of  the  primitive  : 
through  the  points  P,  C draw  the  draight  line  PCG  } 
and  draw  the  radius  of  the  primitive  CA  perpendicular 
thereto  ; join  PA  ; to  which  draw  AG  pcrj>endicalar : 
through  G draw  BCD  at  right  angles  to  GP,  meet- 
ing PB  in  B ; bifeft  the  angle  CAP  by  the  draight 
line  AO ; join  BO,  and  make  the  angle  BOD  equal  to 
that  given  ; then  DP  being  joined,  the  angle  BPD 
will  be  that  required. 

If  the  mcafure  of  the  angle  BPD  be  required,  from 
the  points  B,  D draw  the  lnus  BO,  DO,  and  the  angle 
BOD  is  the  mcafure  of  BPD. 

Proposition  XII.  Problem  IV. 

'To  dcfcrjbc  the  projc&ion  of  a left  circle  parallel  to  th€ 
plane  of  prqjedsoo,  and  at  a given  didance  from  it* 
pale. 

Let  ADB  (fig.  46.)  be  the  primitive,  and  C its 
centre : fet  the  didance  of  the  circle  from  its  pole,  from 
B to  H,  and  from  H to  D ; and  draw  the  draight  line 
AED,  interfering  CE  perpendicular  to  BC,  in  the 
point  E : with  the  radius  CE  deferibe  the  circle  EFG, 
and  it  is  the  projection  required. 

Proposition  XIII.  Problem  V. 

To  draw  a left  circle  perpendicular  to  the  plane  of  pro- 
jection. 


of  the  Sphere.  SeA.  ITT. 

Let  C (fig.  48.)  be  the  centre  of  proje&lon,  *tid OamwaU 
Tl  a great  circle  parallel  to  the  pro  poled  lcfs  circle : **”j'c***°a 
at  C make  the  angles  ICtf,  TCO  each  equal  to 
didance  of  the  left  circle  from  its  parallel  great  circle  „ ■ 1 
Tl : let  CL  be  the  radius  of  projection,  and  from  the  PUr« 
extremity  L draw  LM  perpendicular  thereto;  make  ccccxxitu 
CV  equal  to  LM  ; or  CE  equal  to  CM  : then  with 
the  vertex  V and  afiymptotes  CN,  CO  deferibe  the 
hyperbola  WVKf  ; or,  with  the  focus  F and  CV  de-?Se*Cox:c 
fenbe  the  hyperbola,  ami  it  will  be  the  perpendicular 
circle  dcfcribca. 


Proposition  XIV.  Problem  VL 

To  deferibe  the  proje&ion  of  a lefs  circle  inclined  to  tl*t 
plane  of  projection. 

Draw  the  line  of  meafures  dp  (fig.  49.)  and  at  Cf 
the  centre  of  projection,  draw  C \ perpendicular  to 
dp,  and  equal  to  the  radius  of  projection;  with  the 
centre  A,  and  radius  AC,  deferibe  the  circle  DCFG  ; 
and  draw  RAE  parallel  to  dp  ; then  take  the  greatcll 
and  lead  dillances  of  the  circle  from  the  pole  of  projec- 
tion, and  fet  them  from  C to  D and  F rcfpe&iveiv,  fop 
the  circle  DF  ; and  from  A,  the  projecting  point,  draw 
the  draight  lines  AF/,  and  ADd;  then  df  will  be 
the  tranfvcrfe  axis  of  the  cllipfe  : but  if  D fall  beyond 
the  line  RE,  as  at  G,  then  from  G draw  the  line 
GAD  /,  and  df  is  the  tranfvcrfe  axis  of  an  hyperbola  : 
and  if  the  point  D fall  in  the  line  RE,  as  at  E,  then 
the  line  AE  will  not  meet  the  line  of  meafures,  and  the 
circle  will  be  projected  into  a parabola  whofe  vertex  is 
/.*  hi  fret  df  in  H,  the  centre,  and  for  the  cllipfe  take 
half  the  difference  of  the  lines  A J,  A/,  which  laid 
from  H will  give  K the  focus  ; for  the  hyperbola,  half 
the  funi  of  A d,  A /being  laid  from  H,  will  give  k it* 
focus;  then  with  the  tranfvcrfe  axis  df,  and  focus  K* 
or  l,  deferibe  the  cllipfe  d M/,  or  hyperbola  f m, 
which  w ill  be  the  projection  of  the  inclined  circle  : for 
the  parabola,  make  EO  equal  to  F /,  and  draw  / n per- 
pendicular to  AQ,  and  make  fk  equal  to  one  half  of 
n Qj  then  with  the  vertex  /,  and  focus  i,  deferibe 
the-  parabola  j m,  for  the  projection  of  the  givea  circht 

Proposition  XV.  Problem  VII. 

To  find  the  pole  of  a given  projected  circle. 

Let  DMF  (fig.  50.)  be  the  given  projected  cirelc, 
whofe  line  of  meafures  is  DF,  and  C the  centre  of  pro. 
jcCtion  ; from  C draw  the  radius  of  projection  C A,  per- 
pendicular to  the  line  of  meafures,  and  A will  be  the 
projecting  point ; join  AD,  AF,  and  bifrd  the  angle 
DAF  by  the  ftraight  hoe  AP  $ hence  P is  the  pole. 
If  the  given  projection  be  am  hyperbola,  the  angle 
f AG  (fig.  49.),  bifc&ed,  will  give  it*  pole  in  the  line 
of  meafures  j and  in  a parabola,  the  angle / AE  bifrtt- 
cd  will  give  its  pole. 

Proposition  XVI.  Problem  VIIL 

To  meafure  any  portion  of  a pnqjc&cd  great  circle,  or 
to  lay  off  any  number  of  degrees  thereon. 

Let  EP  (fig.  51.)  he  the  great  circle,  and  IP  a 
portion  thereof  to  be  meafured  : draw  ICD  perpendi- 
cular to  IP ; let  C be  the  centre,  and  CB  the  radius  of 
projection;  with  which  deferibe  the  circle  EBD  ; inaka 

IA 
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projection 


IA  eqa&l  to  ill ; then  A is  the  dividing  centre  of  KP; 
‘77:bo°  hence  AP  being  joined,  the  angle  IAP  is  the  meafure 
of  the  arch  IP. 

— Or,  if  IAP  he  made  equal  to  any  given  angle,  then 

IP  i*  the  correfpor.de tit  arch  of  the  projection. 

Proposition  XVII.  Problem  IX. 

To  meafure  any  arch  of  a projected  left  circle,  or  to 
lay  off  any  number  of  degree*  on  a given  projected 
lei*  circle. 

yMt  Let  F n (fig.  y2.)  be  the  given  left  circle,  and  P 
.'ccainr.it*  pole  : from  the  centre  of  projection  C draw  CA 
perjiendicular  to  the  line  of  mcafurt*  GH,  and  equal 
to  the  mdiu*  of  ptojcCtton  ; join  AP,  and.bifcCt  the 
angle  CAP  by  the  ftraight  line  AO,  to  which  draw 
AD  perpendicular : deferibe  the  circle  G / H,  as  far  di- 
ftant  from  the  pole  of  projection  C at>  the  given  circle 
is  from  it*  pole  P ; and  through  any  given  point  n,  in 
the  projected  circle  F /»,  draw  Da/,  then  H l is  the 
meaiure  of  the  arch  F n.  # 

Or  let  the  meafure  be  laid  from  H to  /,  and  the  line 
D / joined  will  cut  off  F n equal  thereto. 

Proposition  XVIII.  Problem  X. 

To  deferibe  the  gnomonic  projection  of  a fpherical 
triangle,  when  three  Jide*  arc  given  ; and  to  find  the 
mcafurcs  of  cither  of  its  angles. 

Let  ABC  (fig.  53.)  be  a fpherical  triangle  whofe 
three  fide*  are  given  : draw  the  radius  CD  (fig.  54.) 
perpendicular  to  the  diameter  of  the  primitive  EF  ; and 
at  the  point  D make  the  angles  CDA,  CDG,  ADI, 
equal  refpc&ivdy  to  the  fide*  AC,  BC,  AB,  of  the 
fpherical  triangk  ABC  (fig.  53*),  the  lines  DA,  DG 
ititerfc&ing  the  diameter  EF,  produced  if  neccffary  in 
the  points  A and  G : make  DI  equal  to  DG  ; then 
from  the  centre  C,  with  the  radius  CG,  deferibe  an 
arch  ; and  from  A,  with  the  diftance  A I,  deferibe  ano- 
ther arch,  interfedting  the  former  in  B ; join  AB,  CB, 
and  ACB  will  be  the  projection  of  the  fpherical  tri- 
angle (fig.  53.)  ; and  the  rectilineal  angle  ACB  is  the 
meafinc  of  the  fpherical  angle  ACB  ^fig.  53}. 

Proposition  XIX.  Problem  XI. 

The  three  angles  of  a fpherical  triangle  being  given,  to 
project  it,  and  to  find  the  mcafurcs  of  the  lick*. 

Let  ABC  (fig.  55.)  be  the  fpherical  triangle  of 
which  the  angles  are  given  : conftrud  another  fpherical 
triangle  EFG,  whofc  Tides  are  the  fupplemcnts  of  the 
given  angles  of  the  triangle  ABC  ; and  with  the  Tides 
of  this  iiipplemeat.il  triangle  deferibe  the  gnomonic 
projection,  dec.  a*  before. 

It  may  be  obferved,  that  the  fupplemental  triangle 
EFG  has  alfo  a fupplemental  part  EF  g i and  when  the 
fidcs  GE,  OF,  which  arc  fubftituted  in  place  of  the 
angles  A,  B,  are  obtufe,  their  fupplemcnts  g E,  g F 
are  to  be  ofed  in  the  gnomonic  projection  of  the  tri- 
angle. 

Proposition  XX.  Problem  XII. 

Given  two  fidcs,  and  the  included  angle  of  a fpheri- 
cal triangle,  to  deferibe  the  gnomonic  projection  of 
that  triangle, ’and  to  find  the  mcafurcs  of  lbc  other 
jaru. 
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Let  the  CuUt  AC,  CB,  and  the  single  ACB  (fig.  Cnrmonic 
5 3.),  be  given  1 make  the  angles  CDA,  CDG  (fig. 

56.)  equal  refneAivcly  to  the  fide*  AC,  CB  (fiff-s^ere. 
53.);  olio  make  the  angle  ACB  (fig.  56.)  equal  to 
the  fpherical  angle  ACB  (fig.  53.),  and  CB  equal  to 
CG,  and  A BC  will  be  the  projection  of  the  fpherical 
triangle. 

To  find  the  meafure  of  the  fide  AB : from  C draw 
CL  perpendicular  to  AB,  and  CM  parallel  thereto, 
meeting  the  circumference  of  the  primitive  in  M; 
mnke  l.N  equal  to  LM  j join  AN,  BN,  and  the  angle 
AND  will  be  the  meafure  of  the  fide  AB. 

To  find  the  meafure  of  either  of  the  fpherical  angles, 
as  BAC : from  D draw  DK  perpendicular  to  AD, 
and  make  KH  equal  to  Kl)  : fiom  K draw  KI  per- 
pendicular to  CK,  aud  let  AB  produced  meet  KI  in 
Ji  and  join  HI : then  the  rectilineal  angle  KHI  is  the 
meafure  of  tl»e  fpherical  angle  BAC.  By  proceeding 
in  a fimilar  manner,  the  meafure  of  the  other  angle  will 
be  found. 

Proposition  XXI.  Problem  XIII. 

Two  angles  and  the  intermediate  fide  given,  to  de- 
feribe the  gnomonic  projection  of  the  triangle  ; and 
to  find  the  mcafurcs  of  the  remaining  parts. 

Let  the  angles  CAB,  ACB,  and  the  fide  AC  of 
the  lpliericnl  triangle  ABC  (tig.  33.),  be  given  : make 
the  angle  CDA  (lig.  56.)  equal  to  the  rr.eafure  of  the 
givcu  fide  AC  (fig.  53.)!  and  the  angle  ACB  (fig. 

56A  equal  lo  the  angle  ACB  (fig.  53.)  ; produce  AC 
to  H,  draw  DK  perpendicular  to  Al),  and  nuke  KH  * 
equal  to  KD  ; draw  KI  perpendicular  to  CK,  and 
make  the  angle  KHI  equal  to  the  fpherical  angle 
CAB  : from  1,  the  interfc&ioo  of  Kl,  HI,  to  A draw 
I A,  ami  let  it  intcrfcttCB  in  B,  and  ACB  will  be  the 
gnomonic  projection  of  the  fpherical  triangle  ACB 
(fig.  53).  'I  he  unknown  parts  of  this  triangle  may 
be  meafured  by  laff  problem. 

Proposition  XXIL  Problem  XIV. 

Two  fidcs  of  a fpherical  triangle,  and  an  angle  oppo- 
fitc  to  one  of  them  given,  to  deferibe  the  projection 
of  the  triangle  } and  to  find  the  meafure  of  the  re- 
maining parts. 

Let  the  fidcs  AC,  CB,  and  the  angle  BAC  of  the 
fpherical  triangk  ABC  (fig.  53.)  be  given  : make  the 
angles  CDA,  CDG  (fig.  36  ) equal  refpcdlively  to 
the  meafure*  of  the  given  fidcs  AC,  BC  : draw  DK 
perpendicular  to  Al),  make  KH  equal  to  DK,  and 
the  angle  KHI  equal  to  the  given  fpherical  angle 
BAC  ; draw  the  perpendicular  KI,  meeting  HI  ia 
I ; join  A I } and  from  the  centre  C,  with  the  diftance 
CG,  deferibe  the  arch  GB,  meeting  A I in  B,  join 
CB,  and  ABC  will  be  the  rectilineal  projection  of  the 
fpherical  triangle  ABC  (fig.  53.)  and  the  meafure* 
of  the  unknown  part*  of  the  triangle  may  be  found  a* 
before. 

Proposition  XXIIL  Problem  XV. 

Given  two  angles,  and  a fide  oppofitc  to  one  of  them, 
to  deferibe  the  gnomouic  projection  of  the  triangle, 
and  to  find  the  meafure*  of  the  other  parts. 

L«  the  uiglet  A,  B,  and  the  fide  BC  of  the  tri- 
* t angle 
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G n‘",,'n’e  angle  ABC  (fig.  $5-)»  b*  given  : let  the  fupplcmental 
triangle  EFE  be  formed,  in  which  the  angles  E,  F,  G, 
8 h-re.  arc  fupplemcnt*  of  the  fidcs  BC,  CA,  AB  rcfpcdivc- 
i.*  \ ■ ly,  and  the  fide*  EF,  FG,  GE,  the  fupplcments  of  the 
Pta»«  angles  C,  A,  B.  Now,  at  the  centre  C (fig.  56.) 
cccc&xm,  jpage  the  angles  CD  A,  CDK  equal  to  the  meafurea 
of  the  lidcs  GE,  GF  rcfpcdivdy,  being  the  fupple- 
menta  of  the  angles  B and  A ; and  let  the  lines  DA, 
DK.  interfed  the  diameter  of  the  primitive  EF,  in  the 
points  A and  K : draw  DG  .perpendicular  to  AD, 
ruake  GH  equal  to  DG,  and  at  the  point  H make  the 
angle  GHI  equal  to  the  aqgle  E,  or  te  its  fupplcinent; 
and  let  El,  perpendicular  to  CH,  meet  HI  in  I,  and 
join  A I : then  from  the  centre  C,  with  the  diitance 
CG,  deferibe  an  arch  interfering  A1  in  B ; join  CB, 
and  ABC  will  be  the  gnomonic  projection  of  the  gi- 
ven triangle  ABC  (fig.  55.):  the  fnpplcment  of  the 
angle  ACB  (fig.  56. ) is  the  meafurc  of  the  fide  AB, 
{fig.  55.)  * the  aicafurcs  of  the  other  parts  ar$  found 
as  before. 

It  has  already  been  obferved,  that  this  method  of 
projection  has,  for  the  moll  part,  been  applied  to  dial- 
ling otdy.  However,  from  the  preceding  propoGtion9, 
it  appears  that  all  the  common  problems  of  the  fphere 
jnay  be  more  cafily  rcfolvcd  by  this  than,  by  cither  of 
the  preceding  methods  of  projection  ; and  the  facility 
with  which  thefe  problems  arc  rcfolved  by  this  method 
has  given  it  the  preference  in  dialling.  It  may  not 
perhaps  be  amifs,  in  this  place,  to  give  a brief  illufira- 
tion  of  it  in  this  particular  branch  of  (cicnce. 

* In  an  horizontal  dial,  the  centre  of  projection  Z 

(fig.  57.^  represents  the  zenith  of  the  place  for  which 
the  dial  is  to  be  conftruded  ; ZA  the  perpendicular 
height  of  the  ftylei  the  angle  ZPA,  equal  to  the  given 
latitude,  determines  the  diitance  ZP  of  the  zenith  from 
the  pole  ; and  AP  the  edge  of  the  ftyle,  which  by  its 
(hadow  gives  the  hour : the  angle  ZAP,  equal  alio  to 
the  latitude,  gives  the  distance  of  the  equator  EQJrom 
the  zenith  : let  E a be  equal  to  E A,  and  a will  be  the 
dividing  point  of  the  equator.  Hence  if  the  angles 
E a I,  E a II,  &c.  E a XI,  E a X,  &c-  be  made  equal 
to  1 50,  30°,  &c.  the  equator  will  he  divided  into  hours; 
and  lines  drawn  from  P to  thefe  points  of  divifion  will 
be  hour  lines. 

If  the  dial  is  cither  vertical,  or  inclined  to  the  hori- 
zon, then  the  point  Z will  be  the  zenith  of  that  place 
wvhofc  horizon  is  parallel  to  the  plane  of  the  dial : ZE 
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will  be  the  latitude  of  tlyit  place  ; and  the  hmlrt  on  the  G»omor_;« 
former  dial  will  now  be  changed  into  others,  by  a quan- 
tity  equal  to  the  difference  of  longitude  between  the  gi-  sohefe 
ven  place  and  that  for  which  the  dial  is  to  be  conftrud-  y 4 
ed  Thus  if  it  is  noon  when  the  (hadow  of  the  ftyte 
falls  on  the  line  P X,  then  the  difference  of  meridians  is 
the  angle  E a X,  or  30*.  Hence,  when  a dial  is  to 
be  conftruded  upon  a given  plane,  cither  perpendicular 
or  inclined  to  the  horizon,  the  declination  and  inclina- 
tion of  that  plane  njuft  be  previoufiy  found. 

In  an  crcd  direct  fouth  dial,  its  zenith  Z is  the 
fotith  point  of  the  horizon,  ZP  is  the  diitance  of  thia 
point  from  the  pole,  and  ZE  its  diitance  from  the  equa- 
tor. If  the  dial  is  directed  to  the  north,  Z represents 
the  narth  point  of  the  horizon  ; PZ  the  difiance  of  Z 
from  the  pole  under  the  horizon ; and  ZE  the  elevation 
of  the  equator  above  the  horizon. 

If  the  dial  is  an  ereCt  eafi  or  weft  dial,  the  zenith  Z 
is  the  call  or  weft  points  of  the  horizon  accordingly, 
and  the  pole  P is  at  an  infinite  dillancc,  for  the  angle 
ZAP  is  a right  angle  ; and  therefore  the  line  AP  will 
not  meet  the  meridian  PZ.  The  line  ZA  produced 
is  the  equator,  and  is  divided  into  hours  by  lines  per- 
pendicular to  it. 

If  the  plane  of  the  dial  is  parallel  to  the  equator,  its 
zenith  Z coincides  with  one  of  the  poles  of  the  equa- 
tor P ; and  hence  the  hour  lines  of  this  dial  arc  formed 
by  drawing  lines  from  the  point  Z,  containing  angle* 
equal  to  1 50. 

In  the  preceding  methods  of  prqje&on  of  the  fphere, 
equal  portions  of  a great  circle  on  the  fphere  arc  re- 
prefented  by  unequal  portions  in  the  plane  of  projec- 
tion, and  tliis  inequality  incrcafcs  with  the  dillancc  from 
the  centre  of  projedion.  Hence,  in  projections  of  the 
earth,  thofe  place*  towards  the  circumference  of  the 
projection  arc  very  much  diftorted.  In  order  to  avoid 
this  inconvcnicncy,  M.  dc  la  Hire  # propofed,  that  the  * J***  * 
eye  (hould  be  place  ! in  the  axis  produced  at  the  di-j^  5^ 
fiance  of  the  fine  of  45^  bey  ond  the  pole  : In  this  cafe . 701. 
arches  of  the  fphere  and  their  projections  arc  very  near-5**  *If° 
ly  proportional  to  each  other.  Hence  in  a map  of  the1™**® 
earth  agreeable  to  this  conftrudion,  the  axis,  iuftcad  ofT  * 
being  divided  into  a line  of  femitangents,  is  divided 
equally,  in  like  manner  as  the  circumference.  The 
map  of  the  world,  Plate  CCXIV.  is  conftruded  agree- 
able to  this  method  of  projedion. 


PRO 

Projeftion.  PROJECTION,  in  perfpedive,  denotes  the  ap- 
*L"  pcarance,  or  reprefentation  of  an  objed  on  the  perspec- 

tive plane. 

The  projedion,  e.  gr.  of  a point,  as  B (Fig.  1. 
Plate  CCCLXXXIII.)  is  a point  l>,  through  which  the 
optic  ray  BE  paffes  from  the  objective  point  through  the 
plane  to  the  eye  ; or  it  is  the  point  wherein  the  plane 
cuts  the  optic  ray. 

And  hence  is  cafily  conceived  what  is  meant  by  the 
projedion  of  a line,  a plane,  or  a folid. 

PnoytcttoN  in  ALhtmy%  the  calling  of  a certain  ima- 
ginary powder,  called  po’tuJer  cf  projedion , into  a cru- 
cible, or  other  veifej,  full  of  Tome  prepared  metal,  or 


PRO 

other  matter ; which  is  to  be  hereby  prcfentiv  tranf-  Pro3*£''YTT* 
muted  into  gold.  |,f°Tailrc: 

Powder  of  pKojf  crwff,  or  of  the  philofophcts  flone, 
is  a powder  fuppufed  to  have  the  virtue  of  changing 
any  quantity  of  an  impelled  metal,  as  copper  or  lead, 
into  a more  perfed  one,  as  filver  or  gold,  by  the  ad- 
mixture of  a little  quantity  thereof. 

The  mark  to  which  aichemiils  dired  all  their  en- 
deavours, is  to  find  the  powder  of  projedion  ; which 
every  one  of  them  has  been  within  an  acc  of  a hundred 
times.  See  P/hiosophkk's  Slone. 

PROJECTURE,  in  architedure,  the  outjetting 
and  prominency,  or  emboffing,  which  the  mouldinga 
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Jbliffl*  and  other  member*  hare  beyond  the  naked  wall,  co- 
JL  lumn,  8cc. 

^ PROLAPSUS,  in  furgery,  a prolapfion  or  falling 
out  of  any  part  of  the  body  from  its  natural  fituation  ; 
thus  we  lay,  ftro!af>fut  intrflmi , * 4 a prulapiion  of  the  in- 
tefline,”  &c.  See  Surgery. 

PROLATE,  in  geometry,  an  epithet  applied  to  a 
fpheruid  produced  by  the  revolution  of  a umi-cllipfi* 
about  its  larger  diameter.  Sec  Spheroid. 

PROLEGOMENA,  in  philology,  certain  prepa- 
ratory observations  or  difeourfes  prefixed  to  a hook, 
&c.  containing  fomething  neerffary  for  the  reader  to  lie 
apptifed  of,  to  enable  him  the  better  to  under  Hand  the 
book,  or  to  enter  deeper  into  the  fcicnce,  &c. 

PROLEPS1S,  a figure  in  rhetoric,  by  which  we 
anticipate  or  prevent  what  might  be  objected  by  the  ad- 
verfary.  Sec  Oratory,  n 80. 

PROLEPTIC,  an  epithet  applied  to  a periodical 
difeafe  which  anticipates,  or  whole  paroxyfm  returns 
fuoner  and  fooncr  every  time  ; as  is  frequently  the  cafe 
in  agues. 

PROLIFER  runs;  (firo/es,  “ an  offspring  and 
fen,  “to  bear)  ;**  a prolific  flower, or  a flower  which  from 
its  own  fubfiance  produces  another ; a lingular  degree 
of  luxuriance,  to  which  full  flowers  are  chiefly  incident. 
Sec  Botany,  p.  428. 

PROLIFIC,  fomething  that  has  the  qualities  nc- 
ceflary  for  generating. 

The  prolific  powers  of  Tome  individuals  among  man- 
kind arc  very  extraordinary. — In  fiances  have  been  found 
where  children,  to  the  number  of  fix,  feven,  eight,  nine, 
and  fometimes  fixteen,  have  been  brought  forth  after 
one  pregnancy.  The  wife  of  Emmanuel  Gago,  a la- 
bourer near  Valladolid,  was  delivered,  the  14th  of  June 
*779*  five  girls,  the  two  firft  of  whom  were  bap- 
tized : the  other  three  were  born  in  an  hour  after  ; two 
of  them  were  baptized;  but  the  lafl,  when  it  came  into 
the  world,had  every  appearance  of  death.  The  celebrated 
Tartin  was  brought  to  bed  iu  the  feventh  month  of  her 
pregnancy,  at  Argentcuil  near  Paris,  17th  July  1779, 
of  three  boys,  each  14  inches  and  a half  long,  and  of 
a girl  13  inches:  they  were  all  four  baptized,  but  did 
not  live  24  hours. 

The  public  papers  for  the  month  of  June  1779 
made  mention  of  one  Maria  Ruiz,  of  the  diflriA  of 
Luccna  in  Andalufia,  who  was  fucecflivcly  delivered  of 
1 6 boys,  without  any  girls  ; and  feven  of  them  were 
Hill  alive  on  the  17th  of  Auguft  thereafter.  The  fol- 
lowing,  though  a recent  faft,  is  almofl  incredible : In 
the  year  1 755,  a*  Mufcovitc  peafant,  named  Jamts 
Kyr/ojf,  and  his  wifer  were  prefented  to  the  Emprefs 
of  Ruffia.  This  peafant  had  been  twice  married,  and 
was  then  70  years  of  age.  His  firft  wife  was  brought 
to  bed  21  times  ; namely,  four  times  of  four  children 
each  time;  feven  times  of  three,  and  ten  times  of  two  ; 
making  in  all  57  children,  who  were  then  alive.  His 
fccond  wife,  who  accompanied  him,  had  already  been 
delivered  feven  times,  once  of  three  children,  and  fix 
times  of  twins,  which  made  15  children  for  her  fhare. 
Thus  the  Mufcovitc  patriarch  had  already  had  72  chil- 
dren by  two  marriages.  We  are  affured  that  the  ful- 
tan  Muflapha  III.  had  iffue  by  hi*  concubines  580 
male  children.  What  number  of  female  children  he 
bad,  and  whether  there  were  twins  of  both  fexes,  we 
are  not  informed.  Thcfe  fads  fuppofc  great  fecundity  • 


and  whatever  credit  is  given  to  them,  we  muft  confider  IWWefr 
as  entirely  fabulous  what  is  reported  concerning  a - 
countefs  of  Holland  who  was  delivered  of  365  chil-  rc^'"  g‘> 
dren,  of  a very  fraall  fize. 

PROLIXITY,  in  difeourfe,  the  fault  of  entering 
into  too  minute  a detail,  or  being  too  long,  precife, 
and  circumiintial,  even  to  a degree  of  tedioufneis. 

PROLOCUTOR  of  the  convocation,  the  fpeaker 
or  chairman  of  that  affembly.  Sec  Convocation. 

PROLOGUE,  in  dramatic  poetry,  a difeourfe  ad- 
dreffed  to  the  audience  before  the  drama  or  play  begin*. 

The  original  intention  was  to  advert ife  the  audience  of 
the  fubjcct  of  the  piece,  and  to  prepare  them  to  enter 
mot  e catily  into  the  action,  and  fometimes  to  make  an 
apology  for  the  poet. 

PROMETHEUS,  the  fon  of  Japctus,  fuppofed  to 
have  been  the  firft  difeoverer  of  the  art  of  ftriking  lire 
by  flint  and  fteel  ; which  gave  rife  to  the  fable  of  his 
Healing  fire  from  heaven  : A renowned  warrior  ; but 
whofe  hiftory  is  involved  in  fable.  He  flourished  about 
1687  B.  C.  The  poetical  account  is,  that  he  formed  a 
man  of  clay  of  fuch  exquiffte  workmanfhip,  that  Pal- 
las, charmed  with  his  ingenuity,  offered  him  whatever 
in  heaven  could  contribute  to  finifh  his  defign  ; and  for 
this  purpofc  tnok  him  up  with  her  to  the  ccleftial  man- 
fions,  where  he  Hole  fume  fire  from  the  chariot  of  the 
fun,  which  be  ufed  to  animate  his  image.  At  this 
theft  Jupiter  was  fo  enraged,  that  he  ordered  Vulcan 
to  chain  him  down  on  Mount  Caucafus,  and  fent  an 
eagle  or  vulture  to  prey  on  his  liver;  wliich  every  night 
was  renewed,  in  proportion  to  the  quantity  eaten  up 
in  the  day-time,  until  at  lail  he  was  delivered  by  Her- 
cules, who  killed  the  vulture. 

Prometheus,  in  ancient  aflronomy,  was  the  name 
of  a conllcllation  of  the  northern  hcmifphere,  now  called  ’ 

Hercules,  Enponijin.  See  Astronomy,. n*  406.  1 

PROMISE,  in  ordinary  cafes,  is  a declaration  off  nroift 
fomc  intention  to  be  put  in  execution;  but  in  morals  it  defined, 
a fulemn  affeveration  by  which  one  pledges  his  veracity 
that  he  fhall  perform,  or  caufe  to  be  performed,  the 
thing  which  he  mentions. 

As  fuch  a declaration  excites  expectations  in  the 
minds  of  thofc  to  whom  it  is  made  ; and  as  to  frollrate 
thcfe  expectations  might  roufe  indignation,  and  be  fol- 
lowed by  confcqucnccs  injurious  to  the  perfan,  the  cha-  % 
raster,  or  intcreft,  of  him  who  made  it — it  becomes  it 

matter  of  prudence  in  the  promifer  to  keep  his  word.^^'J*' 
And  farther,  as  a certain  degree  of  confidence  is  found  ^ 1 ** 

neceflary  to  the  very  cxiitcnce  of  civil  fociety,  and  as 
others  may  have  a£ted  on  the  faith  of  his  ptomife,  it  is 
now  not  a matter  of  prudence  only  to  keep  his  word— 
it  is  a duty  which  he  owes  to  all  who  have  fpent  their 
time,  their  money,  or  their  labour,  in  confequcnce  of 
thofc  expeditions  which  he  lias  warranted  them  to  en- 
tertain. 

It,  then,  being  confonant  to  found  rcafon,  neceflary 
to  the  cxiftcncc  of  civil  fociety,  and  in  general  the  inte- 
rtft  of  both  the  promifer  and  promifee,  that  the  worda 
of  the  premife  Jhould  be  fulfilled,  it  has  become  a ma- 
xim in  morals  that  a man  is  obliged  to  perform  his  pro- 
mife.  * 3 

In  many  infinces,  the  great  difficulty  concerning  a Interpret*-, 
promife  is,  how  to  explain  it;  for  although  the  grounds*100 
of  its  obligation  be  thofe  expeditions  which  it 
raifed,  a queflion  will  occur,  1»  the  piomifcr  bound  to  difficult. 
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pmmTr.  infwer  fully  ill  the  expectations  to  which  the  different 
'—y—'  contraction*  of  hi*  word*  may  have  given  biith?  Should 
I,  for  inilancc,  deftre  a man  to  mn  with  a letter  to  fuch 
a place,  and  engage  to  fatisfy  him  upon  his  return;  and 
if  on  his  return  I gave  him  double  of  the  ufual  hire 
iu  like  cafe* ; but  if  be  be  not  fatisBed  with  left  than 
the  triple  of  fuch  a fum,  am  I obliged  to  grant  hi*  de- 
mand* ? 'Hiis  will  lead  us  to  conlidcr  tin:  rules  by 
which  a promife  ihould  be  interpreted* 

If  a promife  were  alway*  to  be  deemed  obligatory 
in  the  fenfe  in  which  the  promifee  receives  it*  a man 
would  not  know  what  he  had  promifed;  the  promifee, 
or  yomifrr  from  a difference  of  views,  aflociations,  and  intcrcfts, 
ought  to  hr  might  conceive  a fenfe  of  which  the  promifee  had  ne- 
uken.  vcr  jp  .anted  ; might  fuppofc  engagements  which  were 

never  intended,  which  could  not  be  fcircfcen,  and,  al- 
though forefeen,  could  not  be  performed.  For  thefe 
reafons  it  is  natural  to  think  that  the  fenfe  of  the  pro- 
mifer  fhould  rather  dirt&  the  interpretation.  He 
know*  prceifcly  what  it  is  he  ha*  undertaken,  and  is 
unquestionably  the  bed  judge  of  what  meaning  he  if* 
fixed  to  hi*  words.  His  explanation  Ihould  therefore 
be  admitted,  if  information  alone  could  give  him  a title 
to  decide  in  the  affair. 

But  fomething  more  than  mere  information,  or  a 
knowledge  of  the  caufe,  is  expc&cd  from  a judge,  as 
integrity  is  equally  effential  to  his  character.  Doubts 
may  arife  when  the  word*  will  admit  of  various  mean- 
ings, whether  the  pro  mi  fer  will  be  fo  candid  as  impar- 
tially to  own  the  prccifc  meaning  which  he  had  actually 
annexed  to  his  expreffions  i At  any  rate,  if  he  wifljed  to 
deceive,  he  might  purpofely  ufe  an  ambiguous  phrafeo- 
logy,  and  perform  the  promife  in  a fenfe  of  his  own 
without  fatisfy  ing  the  reasonable  hope*  of  the  promifee. 

“When  the  daughter  of  Tarpeius  bargained  with  Ta- 
tius  to  betray  the  citadel  for  what  he  and  hi*  Sabines 
wore  on  their  left  hands,  meaning  their  rings  and  their 
golden  bracelets,  Tatiu*  probably  performed  his  pro- 
mife in  the  way  which  he  intended,  when  he  caufcd 
her  to  be  buried  under  their  fliields,  which  they  carried 
alio  on  their  left' hand*.  But  who  will  fay  that  here  was 
not  treachery  and  a dishonourable  abufc  of  that  confi- 
5 deuce  which  had  been  repofed  in  him  i 
\n  doubtful  It  muff  therefore  be  obvious,  that  the  import  mf  a 
tife»  the  promife,  where  it*  meaning  is  difputcd,  i*  not  to  be  de- 
ti^?fne£  term>ntfd  by  the  fenfe  of  the  promifer  nor  by  the  expcc- 
thcr  b to  atioris  of  the  promifee  i and  if  it  was  faid  that  the  obli- 
be  trailed,  gat  ion  of  a promife  arofc  from  thofe  expectations  which 
had  been  raifed  by  it,  the  affertion  now  muff  be  limited 
to  thofe  expectations  which  mere  intentionally  raifed  by 
the  promifer,  or  thefe  which  to  hi*  knowledge  the  pro- 
mifee was  induced  to  entertain  in  confcqucnce  of  that 
declaration  which  had  been  made  to  him.  Should  them 
it  ill  be  a doubt  about  what  expectations  were  intentional- 
lv  raifed,  and  what  Ihould  have  been  reafouably  entertain- 
ed, rccourfe  muff  be  had  to  the  judgment  of  thofe  who 
•re  allowed  to  be  pcrfoii*  of  candour,  und  who  are  ac- 
quaint rd  with  the  character*  of  the  men,  and  with  thofe 
g eircumffanccs  in  which  the  promife  was  made. 

Cafet  where  The  following  are  fome  of  the  cafes  in  which  a pro- 
a I r entile  m,'fe  is  not  binding.  As  the  obligation  to  perform  the 
promife  arife*  from  thofe  expectations  which  are  inten- 
tionally raifed  by  the  promifer  ; it  is  plain  that  no  pro- 
mife can  be  binding  before  acceptance,  before  the  pro- 
mife lias  been  communicated  to  the  promifee,  and  be* 
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faro  he  has  entertained  hopes  of  it*  performance.  The  Premia, 
cafe  it  fiinilar  where  a promife  is  rcleafed,  tliat  is,  where  v— - 

the  performance  is  difpenfed  with  by  the  promifee,  and 
where  he  cutertains  no  expectations  on  account  of  any  7 
thing  that  the  promifer  has  Bud  to  him.  Should  a ’* 

third  perfon  entertain  hopes  on  account  of  the  promife,  ^7 

be  is  to  chctifh  thefe  hopes  at  his  own  hazard,  having  fee. 
no  encouragement  from  the  promifer  to  do  fo  : yet  if 
this  perfon  has  been  warranted  to  hope  by  the  promifee, 
the  promifee  lies  renounced  his  privilege  of  relenting  the 
promife,  and  along  with  the  promifer  becomes  bound 
for  its  performance.  8 

A promife  is  not  binding  where  the  performance  >*• 

unlawful;  and  the  performance  is  unlawful  where  it  i*^rr^ortr' 
contrary  to  former  promife*,  or  to  any  moral  and  reU-  iawfut. 
gious  precept,  which  from  the  beginning  to  the  end  of 
time  is  of  perpetual  and  unalterable  obligation.  Thus 
no  man  is  bound  by  his  promife  to  give  to  me  what 
he  has  already  promifed  to  another  ; and  no  man,  is 
bound  by  his  promife  to  blafpheme  Cod,  to  commit 
murder,  or  to  criminatc.tke  innocent.  Such  promifet 
are  unlawfully  made,  and  cannot  be  otherwife.  than  un- 
lawfully performed.  9 

Some  have  even  carried  their  fcruples  fo  far  as  to  ' cafe 
doubt,  whether  any  promife,  unlawfully  made,  can  be*hV^ 
lawfully  performed.  Should  a man,  during  the  lifetime  ** 

of  hia  wife,  happen  to  promife  marriage  to  another,  fuch 
a man  (they  fay)  by  the  Chriffian  religion  has  already 
committed  adultery  is  his  heart ; and  Ihould  he  afterwards 
become  a widower,  he  is  not  bound,  and  he  even  ought 
not,  to  fulfil  his  engagements,  as  this  would  be  putting 
bis  etimioal  intention  into  execution.  This  fpecies  of 
reafoning,  we  muff  confcfs,  is  to  us  unintelligible.  Aa 
the  wile  is  dead,  what  now  Ihould  prevent  the  man  from 
marrying  the  object  of  his  affections?  Why,  fay  the  ca- 
fuifts,  he  already  is  under  a pmmife  to  marry  her,  and  his 
promife  was  made  at  a time  when  it  fhonld  not  have  * 
been  made.  It  is  true,  the  performance,  confidcred  by 
itfclf,  is  oppofed  by  no  law  human  or  divine  { but  then 
it  originated  in  what  was  wrong  j and  however  much 
the  Supreme  Being  and  the  bulk  of  the  creation  may 
be  out  of  the  fccrct,  we  have  difeovered  by  the  inge- 
nious logic  of  cafuiffry,  that  evil  can  never  fpring  out 
of  good,  nor  good  out  of  evil;  but  that  the  means  and 
the  end,  the  motive  and  the  a&ion  arc  alway  1 of  the 
fame  complexion  in  morals.  TO 

When  a promife  is  made,  the  particular  circumftaricesErmrci«i 
in  which  it  is  to  be  deemed  obligatory  are  fometunc»rT®ni'd«fc> 
mentioned.  “ I promife  (for  inftance)  to  lend  my 
friend  200  pounds  within  three  days,  provided  a cer- 
tain creditor  which  I name  do  not  make  a demand  on 
me  before  that  time.  In  other  cafes  no  circumftancc 
is  forefeen  by  the  promifer  to  prevent  the  fulfilling  of 
his  engagement ; and  hence  we  have  erroneous  pro- 
mife*, which  proceed  on  the  fuppofition  that  things  are 
true,  pofBble,  and  lawful,  which  are  not  fo.  An  er- 
roneous promife,  which  proceeds  on  the  falfe  reprefen- 
tation  of  the  promifee,  is  not  binding. 

A London  gentleman  lately  purchafcd  an  effate  in 
the  fouth  of  England  at  a public  fale,  believing  the 
defeription  which  he  faw  in  the  newfpapers,  and  which 
likewife  was  given  by  the  auctioneer,  10  lie  true ; but 
finding  afterwards  that  the  effate  nowife  eorrefpendctl 
to  the  defeription,  the  law  freed  him  from  his  engage- 
ment , becauie  the  (effer  had  evidently  been  guilty  of 
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frsmffr.  a brfach  of  promife  in  not  fatisfying  thofe  expclla- 
u-  » lions  which  he  had  intentionally  and  even  ftudioufly  cx- 
|f  cited  in  the  buyers. 

ApeimfiB  An  erroneous  promife,  whofe  performance  is  impof- 
eot  hiodiug  fible,  is  not  binding.  Before  the  conclufion  of  the 
»h<n  the  jate  war  a planter  of  Tobago  promiftd  to  fend  to  his 
i«e  a ixn-  fricnel  in  England  1 2 hoglhcads  of  fugar  from  the  next 
pJIibia,  year's  produce  of  hij  eftate  ; but  before  that  time  To- 
bago fell  into  the  hands  of  the  French,  and  the  Weft 
Indian  found  it  impofliblc  to  anfwer  the  expectations 
of  his  friend  in  England. 

Nw  when  A”  erroneous  promife,  whofe  performance  ia  unlaw- 
r u uijiw  ful,  Of»  to  fpeak  more  precifcly,  whofe  performance  is 
hi.  contrary  to  a prior  promife,  or  to  any  moral  or  reli- 
gious obligation,  is  not  binding.  A father  believing 
the  accounts  from  abroad  of  his  Ton's  death,  foon  af- 
ter! bequeathes  his  fortune  to  his  nephew  : but  the 
fon,  the  report  of  whofe  death  had  been  falfc,  returns 
home,  and  the  father  is  releafed ‘from  the  promife  to 
his  nephew,  bccaufe  it  was  contrary  to  a prior  promife, 
which  he  had  tacitly  come  under  to  his  fon.  This  prior 
promife  was  implied  in  the  whole  of  the  father's  con- 
duct,  and  was  exprefled  in  ftgns  as  emphatic  and  as 
unequivocal  as  thofc  of  language.  It  had  all  the  cf- 
fed  too  of  the  moll  folemn  promife  on  the  fon,  who, 
to  his  father's  knowledge,  was  induced  in  confcqucncc 
of.  this  promife  to  entertain  the  moll  fauguine  hopes 
of  fuccccding  to  his  father,  if  he  furvived.  The  world 
likewile  Could  bear  teftimony  that  thefe  expectations 
were  not  ralhly  cherilhcd.  He  was  brought  into  exis- 
tence by  means  of  his  father,  who  was  thereby  undcr- 
ftood  to  love  him  affectionately  ; he  was  ulhcrcd  in- 
to fociety  as  the  reprefenutive  of  his  family,  and  was 
therefore  fuppofed  to  be  the  heir  of  its  wealth.  Religion 
itfclf  fupported  his  pretcnfions,  pronouncing  the  father 
worfc  than  an  infidel  who  neglcCts  to  fliow  that  atten- 
tion to  his  children  which  the  world  naturally  expe&s 
from  a parent. — That  the  father's  promife  was  not  re- 
leafed  from  the  mere  circumftance  that  the  miflake  was 
known  to  his  nephew  the  proinifcc,  will  appear  plain 
from  the  following  circumftance.  Suppofe  the  father 
a landed  proprietor,  that  the  lcafc  of.  one  of  his  farms 
has  expired,  and  that  he  has  long  been  expe&ing 
to  let  it  at  L.  200 ; fuppofe  that  this  fum  is  refufed, 
and  that  he  agrees  with  the  prefent  tenant  Jo  giant  a 
new  lcafe  at  L.  150— the  obligation  here  to  perform 
his  promife  is  not  diffoked  by  an  after  offer  of  L.  200, 
though  the  tenant  knew  that  L.  200  had  been  expect- 
ed, and  that  only  from  defpairing  of  that  fum  his 
landlord  had  granted  the  new  leafe  at  L.  i^o:  the  pro- 
mife is  binding,  bccaufe  the  performance  is  every  way 
lawful,  contrary  to  no  prior  engagement,  and  oppofed 
to  no  principle  in  morals.  The  law  of  the  land,  were 
the  proprietor  reluctant,  would  enforce  the  obligation, 
and  exait  obedience  ig  the  tone  of  authority  ; becaufc 
breaches  of  faith,  were  they  permitted  in  fuch  cafes, 
would  deftroy  all  confidence,  and  annihilate  the  bonds 
of  focial  union  ; 

Men  live  and  profper  but  in  mutual  trull  *, 

A confidence  of  one  another's  truth.  Orxxmvio. 
ij 

Ihilii)  00  The  great  difficulty  which  many  have  to  encounter 
hi  *n  determining  ^ben  erroneous  promife*  ought  or  ought 
judged  not  to  be  kept,  arifes  from  them  proceeding  on  a prin- 
ts validity  ciplc  of  whole  confluences  they  do  not  feexn  to  be  ak 
Vot.  XV.  Part  IL 
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ways  aware.  There  is  feldom,  they  perceive,  a virtu- 
ous action  that  is  not  attended  with  fomc  happy  effeiis;  * 
and  it  will,  perhaps,  be  generally  allowed,  that  the  com- 
parative merit  of  iimilar  virtues  may  fafely  be  cllimated 
by  their  utility  : But  to  make  utility,  as  Tome  do,  the 
criterion  of  virtue,  and  pronounce  an  a&ion  vicious  or 
virtuous  merely  on  account  of  thofe  confcquences  which 
they  fee  may  fl#w  from  it,  is  a dangerous  maxim.  Evil 
has  often  fprung  out  of  good,  and  good  out  of  evil ; and 
good  and  evil  have  frequently  fprung  from  the  fame  ac- 
tion. In  Mandcville’s  //nr. 

That  root  of  evil  Avarice, 

That  damn'd  ill-natur’d  baneful  vice. 

Was  Have  to  Prodigality, 

That  noble  fin  ; whilft  Luxury 
Employ'd  a million  of  the  poor. 

And  odious  Pride  a million  more. 

Envy  itfclf  and  Vanity 
Were  miniflere  of  Induftry: 

That  darling  folly,  Ficklcncfs, 

In  diet,  furniture,  and  drefs, 

That  ftrangc  ridiculous  vice,  was  made 
The  very  wltcel  that  turn’d  the  trade. 

The  defeription  here  is  not  altogether  falfc ; and  thefe 
indeed  may  be  fomc  of  the  confcquences  that  flow 
from  avarice,  luxury,  pride,  vanity,  and  envy:  but  thefe 
are  not  all. — To  fee  at  once  all  the  confcquences  that 
fpring  from  an  a&ion,  the  good  and  the  bad,  the  par- 
ticular and  general,  the  immediate  and  remote,  would 
require  fometimes  the  forefijjht  of  Omnifcience,  and  at 
all  times  a knowledge  fiipcrior  to  what  is  human.  IYi 
the  Fable  of  the  Bees,  the  author's  cbjefl  was  to  fhow 
that  private  vices  are  public  benefits  ; and  he  therefore 
was  naturally  led  by  his  argument  to  confider  only  fuch 
confcquences  of  vice  as  favoured  his  hypothecs.  He 
wanted  candour.  And  that  artifice  which tu ns  through 
his  Fable  happens  to  remind  us,  that  while  the  remote 
and  the  general  cffc&s  of  an  a&ton  may  not  be  feen, 
the  particular  and  immediate,  wliich  fall  within  our  no- 
tice, are  apt  to  be  viewed  through  the  medium  of  paf- 
fion,  intereft,  or  opinion.  For  thefe  reafons,  it  ap- 
pears furprifmg  how  any  perfon  Ihould  ever  imagine 
that  the  obligation  to  pcrfoim  a promife  Ihould  depend 
entirely  upon  the  ideas  which  the  promifer  apprehended 
of  its  utility. 

The  beft  refutation  of  fuch  an  opinion  arc  the  lingu- 
lar conclufions  to  which  it  leads. 

A late  writer  on  political  juftice,  who  appears  to  The  confc- 
have  embraced  it,  gets  into  reasoning  not  very  common,  quenee* 

In  a part  of  his  fyflcm  he  logics  on  morals  as  an  article 
of  trade  : virtue  and  vice,  in  his  Chapter  of  Promifts , are<jlcujous  ’ , 
but  antiquated  terms  for  profit  and  lofs;  and  right  and  and  sbfurd# 
wrong  are  ufed  to  exprefs  what  ia  beneficial  and  what 
is  hurtful,  in  his  apprehenfion,  te  himfclf  a:ul  the  com- 
munity.—With  rcfpe£t  to  veracity,  thofc  **  rational 
and  intelligent  beings,"  by  whom  be  wifhes  the  affairs  • 
of  the  world  to  be  carried  -on,  may,  while  they  ael  as 
rational  and  intelligent,  break  or  perform  their  promife* 
at  plcafure,  He  thinks  it  44  eflentiul  to  various  circum- 
llances  of  human  intercourfe,  that  we  Ihould  be  known 
to  bellow  a Heady  attention  upon  the  quantities  of  con- 
venience or  inconvenience,  of  good  or  evil,  that  might 
arife  to  others  from  our  comluft."  After  this  atten- 
tion, the  difappointmeut  of  the  promifee  is  not  to  be 
4 L minded. 
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t Pramlft.  minded,  though  the  expc&ations  excited  by  thefe  •*  rv 
^ v—  tjonal  and  intelligent  beings"  may  have  “ altered  the  na- 
ture of  his  fituatlon,  and  engaged  him  in  undertakings 
from  which  he  would  olherwife  hare  abftamed/*  What 
the  promifer  takes  to  be  the  general  utility  and  the  fit- 
nefs  of  things  is  to  be  hit  guide.  And  a breach  of 
promife  will  be  attended  with  the  following  advantages : 

**  The  promifee,  and  all  other  men,  will  be  taught  to 
depend  more  upon  their  own  exertions,  and  lefs  upon 
the  alMancc  of  others,  which  caprice  may  refufe  or 
juftice  with-hold.  He  and  ail  others  will  be  taught  to 
acquire  fuch  merit,  and  to  engage  in  ftich  puriuks,  u 
(hail  oblige  any  honeft  man  to  come  to  th-.’ir  fuccour  if 
they  fkould  fhnd  in  need  of  afljftamv.*  This  breach 
of  promife,  with  a view  to  the  general  utility,  will,  fo 
far  from  being  criminal,  form  a part  of  that  refolute 
execution  of  jufticc  which  would  in  a thoufand  ways 
incrcafc  the  independence,  the  energies,  and  the  virtue 
• C»*wini  of  mankind*/* 

Jnyicry  «m-  Such  arc  the  views  which  determined  this  author  to 


•The  faints 
we  God. 
win*«  ra- 
tional and 

intelligent 

being*. 


The  faints,  • whom  oaths  and  vows  oblige, 
Know  little  of  their  privilege  ; 

Farther,  I mean,  than  carrying  on 
Some  felf-advantage  of  their  own  : 

For  if  the  dev*l,  to  ferve  his  turn, 

Can  tell  truth,  why  the  faints  fhould  fcorn. 
When  it  ferves  theirs,  to  fwcar  and  Ke, 

I think  there’s  little  reafon  why  : 

Fife  h*  has  a greater  pow’r  than  they, 
Which  ’twcrc  impiety  to  fay  : 

W*  arc  not  commanded  to  forbear, 
Indefinitely,  at  all  to  fwcar  } 
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But  to  fwttr  idly,  and  in  rain, 

Without  fclf-intcrtft  and  gain  j * 

For  breaking  of  an  oath  and  lying 
Zs  but  a kind  of  fdf-denying, 

A faint. like  virtue ; and  from  hence 
Some  have  broke  oaths  by  Providence : 

Some,  to  the  glory  of  the  Lord, 

Perjur’d  t hemic  Ives  and  broke  their  word : ■ ■ 

For  faints  may  do  the  fame  thing  by 
The  fpini,  in  fmcerity, 

Which  other  men  are  tempted  to. 

And  at  the  devil’s  iuftance  do. 

Huotiaas,  Cant.  II, 


. ,V  ^•^’confidcr  “ the  validity  of  promiftV’  as  *4  inoonfiftent 
* with  jufticc/*  and  ns  “ foreign  to  general  good."  From 
3,  one,  however,  who  relics  with  fo  much  confidence  on 

the  promifer,  it  would  be  certainly  dciirable  to  know, 
whether  the  perfon,  who  violates  his  faith  for  the  pub- 
lic utility,  is  always  to  be  candid.  Where  breach  of 
. faith  promotes  his  own  intcrcft,  ought  hr  alone  to  dc- 

jniiv'iduVl  cide  on  validity  of  his  promife  ? or  where  promife* 
ha-  do  arc  broken  for  the  general  good,  is  he  to  be  guided  by 
r ght  foift-  his  own  vilionary  fchemes  of  utility  ? Is  he  to  ad  a* 
*ru^e  hi*  for  the  public  without  any  delegated  power  ? 

vtjfry'nn  and  (hall  the  community  fubmit  to  hi*  decition*  without 
the  public  fo  much  as  putting  the  queftion,  Who  hath  made  thee 
a ruler  overs  us  ? When  a writer  thus  deviates  ib  far 
from  the  path  of  reafon,  it  is  natural  to  afk,  what  was 
the  ignit  fatuut  that  milled  him  r In  the  prefent  cafe  it 
i*  pretty  obvious.  Being  fomething  of  opinion  with 
• See  Note,  the  celebrated  Turgot*,  that  romance*  arc  the  only 
b.  iii.  ch.  t.  books  in  which  moral  principles  are  treated  in  an  im- 
partial manner,  this  gentleman,  in  his  Chapter  of 
Promifrs , feems  to  have  borrowed  a part  of  his  morality 
from  the  doggerels  of  Butler  j and  having  adopted, 
though  from  different  motives,  the  political  principle* 
of  Sir  Hudibras’s  fquire,  that  obedience  to  civil  go- 
vernment is  not  due  becaufe  if  is  piomifed,  he  ha*  come 
to  exaftly  the  fame  conclufion  with  refped  to  the  ob- 
ligation of  keeping  one’s  word.  But  Ralph  has  rca- 
foned  with  more  ingenuity  ; and  has  fhown  not  only 
that  the  public  good,  hut  the  glory  of  the  Lord,  may 
be  fometimes  promoted  by  a breach  of  faith. 


Hen?  are  new  views  of  utility  ; which,  were  they  to 
be  confidercd  as  of  any  weight,  would  increafr  the  dif- 
ficult y of  determining  when  an  erroneous  promife  ought 
to  be  kept. 

But  fhould  views  of  utility  be  laid  afide,  and  (herald 
it  be  made  an  invariable  rule  that  truth  is  On  no  account 
to  be  violated,  that  deceit  is  never  to  be  pra&ihd,  and  ry 
that  moral  obligations  are  Hot  to  be  dilfolvcd  for  the  V!c'v*  °f 
profpeA  of  any  phyfical  advantage;  thofe  doubt* 
which  arife  concerning  the  validity  of  erroneous  pro-  tD  moral*, 
mifes  will  foon  difappear.  p'fr.grccable  perhaps  and 
ridiculous  confcqucnccs  may  fometimes  arife  to  a few 
individuals  from  an  honed  and  cunfeicntious  adherence 
to  their  promife  ; but  will  any  affert  that  the  general 
good,  that  burden  of  the  Jong,  will  ever  be  endangered  by 
too  much  veracity  ? 

So  numerous  inconveniences  arife  daily  from  the  re- 
gular operation  of  thofe  great  phyfical  laws,  which  are 
under  the  immediate  direction  of  Providence,  that  thofe 
phSofopher*  who  have  adopted  the  principle  of  utility, 
and  arc  much  furprifed  to  fee  the  univerfc  fo  aukwardly 
planned  for  the  calc  and  comfort  of  them  and  their  fpe- 
cies,  have  l>ecn  under  the  neccfCty  of  imputing  many 
events  in  nature  to  the  malignity  of  fomc  evil  indepen- 
dent being  ; or  of  allowing  that  things  have  degenera- 
ted fince  they'  firft  came  from  the  hand*  of  the  Crea- 
tor, and  that  they  muft  now  be  exceedingly  altered 
from  what  they  had  been  wfocn  He  chofe  to  pronounce 
them  all  very  good.  Thus,  abfurdity  or  impiety  mull 
always  be  the  confequencc  of  judging  of  the  vice  and 
virtue  of  an  action  by  its  utility,  and  of  eftimating  its 
utility  by  our  limited  views  and  erroneous  conceptions. 

As  for  extorted  promife*,  it  is  curious  to  ohfCrvC 
how  this  queftiun  Ihould  always  be  ftarted,  whether  or 
not  they  ought  to  be  kept  ? and  another  queftion 
fhould  fcldom  be  thought  of,  whether  or  not  they  ought 
to  be  made  ? Fortitude  was  one  of  the  cardinal  virtues  ^ 
among  the  ancients  ; and  is  deemed  of  fucli  importance  promifes 
in  the  Chriftian  fyftcm,  that  the  fearful  arc  claffed  with 
the  unbelievers,  and  are  thought  unworthy  of  the  fa- 
vour of  Deity,  as  being  incapable  of  fupporting  thofe 
trials  to  which  heaven  expofes  the  faithful  as  the  trueft 
left  of  Chriftian  virtue. — If  a perfon  fhould  want  the  warmer 
neceffary  fortitude  to  be  virtuous,  it  will  be  a poor  ex- binding  (4 
cufc  for  his  bafenefs,  that  he  has  added  deeer.  to  hi$oor* 
cowardice  : and  furcly  it  i*  not  the  bufind*  of  morality, 
when  it  has  found  him  guilty  of  one  crime,  to  grant 
him  a difpenfation  for  committing  two.  The  laws  of 
jurifprudence,  it  will  readily  be  allowed,  cannot  favour 
the  claims  of  the  promifee  ; becaufe  they  ought  never 
. to 
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fwiifr.  to  lend  their  fupport  to  oppreffion  and  violfcnce.  But 
u -v-  their  acquittal,  fhould  he  violate  hit  faith,  will  by  no 
means  vindicate  the  changer  of  the  protnifer.  Their  ac- 
quitting a woman  from  the  charge  of  adultery,  goes  a 
(hot  t way  in  reiloring  the  fair  reputation  of  her  inn*  ccr.ce. 

Let  junfprudcnce  decide  as  it  will,  the  man  of  honour 
and  the  generous  patriot  can  never  be  brought  to  r«- 
fptcl  the  perfon  who,  (truck  with  a panic,  could  betray 
either  himfdf  or  his  friends.  T he  magnanimous  fprt  its 
who  could  die  for  the  truth  will  view  with  contempt 
hit  pitifol  deceit.  Thofc  unfortunate  men  w ho  may 
fuffer  from  that  very  diftruft  which  the  breach  of  his 
laith  has  begotten,  will  always  detcfl  him  as  a traitor 
and  enemy  ; and  heaven  itfclf  cannot  be  fuppofed  to 
reward  that  foldicr  who  deferta  her  caufe,  and  relin- 
quiihes  the  poll  which  (he  has  aligned  him,  at  the  light 
•of  danger. 

If  we  once  begin  to  accoir.modate  morality  to  the 
difpofttiim*  and  humours  of  mankind,  it  is  hard  to  fay 
where  this  fpccies  of  complaifancc  will  end.  The  de- 
grees of  timidity  arc  fo  various,  and  fome  tempers  by 
nature  fo  yielding,  that  repeated  importunity  or  an  ear- 
to  neft  requeff  will  extort  a promife. 

The  A young  lady  was  frequently  prefled  by  her  dying 

kulband  10  S/3111  him  a promife  that  ihe  would  not 
W ;ctn*no.  marry  after  his  death.  For  fome  time  fhc  was  able  to 
Sit'd  the  refift  with  becoming  fptrit  his  abfurd  requefl  ; but  upon 
k®"r*"*  his  declaring  oftvncr  than  once  that  he  could  not  other- 
“riinfciiiit  die  *n  P<ace,  Ihe  complied  and  promilVd.  Too 
young,  however,  for  this  effort  of  continence,  fhc  after- 
wards liftened  to  the  addreffes  of  a fecund  lover,  and 
found  her  heart  infcnfibly  engaged  before  fhe  adverted 
to  the  impropriety  of  a new  attachment.  But  propo- 
fols of  marriage  could  fcarcely  fail  to  remind  l»cr  of  her 
promife  and  awaken  her  fcruples.  Theft  (he  foon  com- 
municated to  her  lover,  with  her  firm  rcfulution  to  re- 
main a widow,  if  the  contrary  meafure,  which  (he  great- 
ly preferred,  and  on  which  her  earthly  happintfs  de- 
pended, were  not  approved  by  fome  fpiritual  counfcDor. 

Upon  this  declaration  it  was  agreed  to  take  the  advice 
of  their  own  miniflcr,  who  was  ao  eminent  diflenting 
clergyman  in  the  dioccfe  of  Oxford ; but  this  gentle- 
man. unwilling  to  decide  in  a matter  of  fuch  import- 
ance, propofed  to  refer  it  to  Dr  Seeker,  who  was  then 
bifhop  of  that  fee.  This  prelate  too  declined  to  give 
any  judgment  in  the  cafe  ; but,  as  was  his  way,  nvuf- 
terea  up  a number  of  arguments  on  each  fide  of  the 
qoeftion,  and  committed  them  to  a letter,  which  a 
learned  gentleman  of  our  acquaintance  had  fome  time 
ago  an  opportunity  of  feeing  in  manufeript. 

If  the  fentiments  to  which  the  bifhop  was  inclined 
could  have  been  inferred  from  his  (latemcnt  of  arguments, 
he  Termed  to  think  that  the  promife  was  binding.  In 
Tnir  opinion,  be  ought  to  have  given  a politive  decifion. 
Itwasno  matter  whether  the  promife  was  extorted  or  not: 
the  promife  was  made  ; and  the  queftion  was  now,  whe- 
ther or  not  was  the  performance  lawful  ? That  it  was 
lawful  appears  evident.  The  lady  was  under  a moral 
obligation  to  remain  a widow  ; and  no  moral  obliga- 
tion, fo  for  as  we  know,  required  her  to  marry. 

To  be  fruitful  and  multiply,  indeed,  is  declared  in 
Scripture,  and  is  found,  to  the  woful  experience  of  many, 
to  be  one  of  the  general  laws  of  our  nature.  But  of 
all  thofc  laws  intended  by  nature  to  regulate  the  con- 
duct of  inferior  intelligences,  the  moral,  which  were  meant 


to  be  checks  and  corrtfton  of  thofc  abufei  to  which  Promife. 
the  phyfical  are  apt  to  be  can  ied,  are  certainly  the  molt  " - lo* 
facred  and  obligatory.  To  procreate  h s fpec-ts,  a man  *1 
is  not  then  to  be  guilty  of  adultery,  nor  of  fornication,  Moral 
uor  to  Men  to  the  lewd  calls  of  incontinency.  St  PaulV^p'^  “ 
obfervation,  that  it  is  better  to  marry  than  bum,  csn-Lltu  Qf 
not  be  allowed  in  this  initancc  to  have  much  weight.  nbligsiioa. 
He  has  not  defined  what  degree  of  amorous  inflamma- 
tion conflitutc*  burning,  nor  in  what  cafes  this  burning 
would  be  a fulfieient  warrant  for  marrying.  In  the 
prefent  inftance  he  docs  not  rven  confider  marriage  as 
a duty  ; he  compares  it  with  burning,  and  thinks 
it  only  the  led!  of  the  two  evils.  Not  that  mar- 
riage is  evil  of  itftrlf  j for  he  that  raarricth  doth  well: 
but  there  arc  circumllanccs  in  which  it  would  be  incon- 
venient to  marry,  and  in  which  he  that  marrieth  not  is 
faid  to  do  better.  But  if  thole  inconveniences  be  rea- 
sons fulfieient  to  deter  from  marrying,  is  that  perfon  to 
be  held  cxcufablc  who,  in  order  to  giatify  an  animal 
paflion,  fomewhat  refined,  fhould  violate  an  oath,  and 
trample  on  a facred  moral  obligation  i . 

’1  he  young  lady  might  indeed  declare  that  her  earth- 
ly happinefs  was  at  an  end  if  (he  were  not  permitted  t«s 
marry  again : but  what  circuraftance  prevented  her 
from  marrying  ? It  was  not  the  opinion  of  her  own 
pallor,  nor  the  bifhop  of  Oxford : the  truth  is,  it  was 
certain  fcruplcs  of  her  own,  which  being  unable  of  hcr- 
fdf  to  overcome,  fhc  had  pioufly  folicitcd  the  affiffance 
of  others.  It  is  certainly  a misfortune  that  a devotion- 
al and  amorous  turn  fhould  always  be  fo  clofely  con- 
nected in  the  females.  Both,  however,  cannot  always 
be  indulged.  Who  will  foy,  that  the  motive  is  rational 
which  inclines  one  to  cheriih  a paflion  which  coofcience 
disapproves  ? The  virtue  of  contincncy  might  indeed 
have  borne  hard  on  this  lady’s  cotiftitution,  and  in  her 
way  to  immortal  happinefs  might  have  formed  a gate  lo 
ftrait  and  narrow  as  it  might  be  difficult  for  her.  to  pals 
through : but  after  all,  her  cafe  was  not  harder  than  that 
of  nuns,  who  take  the  vows  of  perpetual  chaflity,  and 
endure  iufferings  of  a fimilar  nature,  and  in  fome  in* 
fiances  even  perhaps  greater  than  Iters  ; yet  doing  it 
cheerfully,  from  the  fuppoAtion  that  the  Omnifcieut  is 
well  acquainted  with  the  nature  of  the  great  facriiice 
which  they  make,  and  that  after  death  he  will  ftudy  to 
requite  them,  and  bellow  on  them  fomethrag  like  an 
equivalent,  which  in  their  opiuiun  can  fcarccTy  be  left 
than  a happinefs  in  heaven  as  ample  as  their  withes  and 
as  lading  as  their  fouls. 

Every  promife,  therefore,  which  is  not  releafed,  nor 
fraudendy  obtained  by  the  promifre,  is  to  be  held  bind* 
ingif  tlie  performance  be  lawful  aud  poflible. 

The  Chrifiian  cannot,  and  a man  of  honour  will  \ prom*fe 
fcarcely  venture  to  rejeCl  this  maxim,  that  a good  man  of  * limiter 
ought  not  to  change  though  he  fwcar  to  his  hurt.  YetnilUie  w»tb 
a Ample  promife  and  a proinifiory  oath  are  not  very  dif-  °*1^* 
ferent  in  point  of  obligation.  Moll  people  know,  and, 
where  any  moral  duty  is  concerned,  they  ought  parti- 
cularly to  rcflcA,  that  this  world  is  governed  by  an  Al- 
mighty Being,  who  knows  all  things,  who  lives  always 
and  who  is  jult  to  reward  and  to  punilh.  ‘1  he  perfon 
who  makes  a promiffory  oath  dots  it  avowedly  under 
an  immediate  fenle  of  theft:  truths  ; the  perfon  who 
makes  a Ample  promife,  though  he  certainly  ought,  yet 
’may  not  reflcil  on  thefe  at  the  time.  The  former, 
when  he  violates  his  oath,  exhibits,  only  to  outward 
4 E 2 appearance, 
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Promoo-  appearance,  a greater  contempt  of  the  Divine  power, 
,or 1 knowledge,  and  jufticc,  than  he  who  violate*  a fimple 
PronuntU  prorTvfi'  under  an  irapreffion  cf  the  fame  truths.  I o 
ti!o.  W Him  who  know*  the  Secret*  of  the  heart,  the  breach  of 
e— — y— - the  promife  mull  appear  a*  criminal  as  the  breach  of 
the  oath.  See  Assumpsit  and  Oath. 

PROMONTORY,  in  geography,  a high  point  of 
land  or  rock  projecting  out  into  the  fea ; the  extremity 
of  which  towards  the  fea  is  called  a cap*  or  headland. 
See  Plate  OCX  1 1. 

PROMPTER,  in  the  drama,  an  officer  polled  be- 
hind the  fccncs,  whofe  bufinefs  it  is  to  watch  attentive- 
ly ihe  a&ort  fpcaking  on  the  flage,  in  order  to  fuggeil 
and  put  them  forward  when  at  a Hand,  to  correct  them 
when  amifs,  See.  in  their  parts. 

PROMULGATED,  or  Promulged,  fomcthing 
publifhcd  or  proclaimed,  and  generally,  applied  to  a 
law,  to  denote  the  publiiniug  or  proclaiming  it  to  the 
people. 

P RON  AOS,  in  the  ancient  archite&ure,  a porch  to 
a church",  palace,  or  other  fpaciou*  buildiug.  See  the 
article  Porch. 

PRONATION,  among  anatomifts.  The  radius  of 
the  arm  has  two  kinds  of  motions,  the  one  called  ^rc- 
nation,  the  other  fupinaticu.  Pronation  is  that  where- 
by the  palm  of  the  hand  is  turned  downwards ; and  fu- 
pi nation,  the  oppofitc  motion  thereto,  is  that  whereby 
the  back  of  the  hand  is  turned  dowuwards.  The  pc- 
culiar  mufeie*  whereby  pxonation  is  pci  formed,  arc  call- 
ed pronaioresy  as  thofe  by  which  fupioation  is  performed 
are  termed  JwMMOtoret,  See  Anatomy,  Table  of  the 
Mu  files,  and  Platt i. 

PRONG-hoe,  in  hufbandry,  a term  ufed  to  exprefs 

inllrumcQt  ufed  to  hoc  or  break  the  ground  near 
and  among  the  roots  of  plants. 

The  ordinary  contrivance  of  the  hoe  is  very  defec- 
tive, it  being  only  made  for  fc  raping  on  the  iurfacc  ; 
but  the  great  ufe  of  hoeing  being  to  break  and  open 
the  ground,  be  fide  the  killing  cf  the  weeds,  which  the 
ancients,  and  many  among  us,  have  thought  the  only 
ufc  of  the  hoe,  this  dull  and  blunt  inllrument  is  by  no 
means  calculated  for  the  purpofc*  it  is  to  ferve.  The 
proog-hoe  confifts  of  two  hooked  points  of  fix  or  feven 
Inches  long,  and  when  llruck  into  the  ground  will  lUr 
and  remove  it  the  fame  depth  as  the  plough  docs,  and 
thus  anfwcr  both  the  ends  of  cutting  up  the  weeds  and 
opening  the  land.  It  is  ufeful  even  in  the  horfe-hocing 
hufbandry,  becaufe  the  hoc-plough  can  only  cotnc  with- 
- jo  three  or  four  inches  of  the  rows  of  the  coin,  turnips, 
and  the  like  ; whereas  this  inllrument  may  be  ufed  after- 
wards, and  with  it  the  land  may  be  raifed  and  ilirred 
even  to  the  very  (talk  of  the  plant.  Sec  Agriculture 
and  Hoe. 

PRONOUN,  Pronomkn,  in  grammar,  a declinable 
part  of  fpecch,  which  being  put  inflcad  of  a nouu, 
points  out  fomc  perfon  or  tiling.  See  Grammar. 

PRONUNCIATION,  in  grammRr,  the  manner  of 
articulating  or  founding  the  words  of  a language. 

Pronunciation  makes  the  mod  difficult  part  of  writ- 
ten grammar ; in  regard  tliat  a book  exprelfing  itfclf 
to  the  eyes,  in  a matter  that  wholly  concerns  the  cars, 
feems  next  akin  to  that  of  teaching  the  blind  to  diilin- 
guilh  colours : hence  it  is  that  there  is  no  part  fo  dc- 
fedrie  in  grammar  as  that  of  pronunciation,  as  tli* 
writer  has  frequently  uoterm whereby  to  give  the  read- 


er an  idea  of  the  found  be  would  exprefs ; for  want  ofPrtoundw 
a proper  term,  therefore,  he  fubditotes  a vicious  and  tum~  , 
precarious  one.  To  give  a jud  idea  of  the  pronuncia-  _J"— * 
tion  of  a language,  it  fee  ins  necelfary  to  fix  as  nearly,  as 
poffible  all  the  fcvcral  founds  employed  id  the  pronun- 
ciation of  that  language.  Cicero  tells  us,  that  the 
pronunciation  underwent  fcveral  changes  among  the 
Romans : and  indeed  it  is  more  precarious  in  the  li- 
ving languages,  being,  as  Du  Bos  tells  us,  fubfervient 
to  faihion  in  thefe.  The  French  language  is  clogged 
with  a difficulty  in  pronunciation  from  which  moft 
othets  are  free ; and  it  confiils  in  this,  that  moil  of 
their  words  have  two  different  pronunciations,  the  one 
in  common  prufe,  the  other  in  vcife. 

As  to  the  pronunciation  of  the  Eoglifh  language, 
the  ingenious  Mr  Martin,  in  his  Spelling- Book  of  Arts 
and  Sciences,  I*y.  down  the  following  rules:  1.  The 
final  (t)  lengthens  the  found  of  the  foregoing  vowel ; 
as  in  con.  cane  ; rob.  robe ; tun.  tune.  See.  2.  Hie  final 
(e)y  in  words  ending  in  re,  is  founded  before  the  r like 
u ; as  mnfftcrc,  mnffa-cur ; lucre % /u-cur.  See.  3.  The 
Latin  diphthongs  *,  a,  are  founded  like  e ; as  JEtna, 

Etna ; economy.  economy , &c. : but  at  the  end  of  the 
words  oe  founds  like  0 ; as  in  toe,  foe,  See.  4-  Alfo  the 
Englilh  improper  diphthongs,  ea,  to,  eut  ue,  found  only 
the  e and  u ; as  tea  or  le  ; feoffee  or  fffee  ; due  or  du  ; 
true  or  try,  See.  though  fonutimes  eo  and  ea  arc  pro- 
nounced like  ee , as  in  people,  fear,  near.  See.  y.  Some- 
times the  diphdiong  (ie)  is  pronounced  like  e in  deling, 
like  ee  in  field,  and,  at  the  eud  of  words,  always  like  y , 
as  in  lie , See. ; and  d is  pronounced  either  like  t or  at,  as 
in  deceit,  reign,  fitc.  6.  The  triphthong  eau  is  pronoun- 
ced like  0 , in  beau  and  fit  <i\  au  ; and  leu  founds  like  u 
in  He  a,  adieu.  See.  7.  The  found  of  e is  hard  before  the 
vowels  a,  0,  u,  as  in  call,  cold,  cop,  &c. ; alfo  fomrtimes 
before  h,  as  in  chart , cold.  See.  ; and  before  l and  r,  as 
in  clear , creep.  See.  It  is  otherwife  generally  foft,  as  hi 
city , cell,  cyder , child,  8c  c.  8.  In  French  words  ch  is 
founded  like  Jh,  as  in  ebagreen,  machine  ; and  fometimes 
like  qu,  as  in  choir.  9.  The  found  of  g is  hard  before 
a,  0,  u,  l,  r , as  in  gall,  go,  gum,  gLan . g/  up* ; alfo  before 
ui,  as  in  gn:/t,  guild.  See. ; and  before  h,  as  in  g hofi  / 
fometimta  before  /,  as  in  gibbous,  gibber  jh.  It  is  alfo 
generally  liard  before  e , as  in  get,  geld , See.  j but  foft  in 
many  words  derived  from  the  Greek  and  Latin,  as  in 
geometry , genealogy , genus,  & c.  Two .gg  are  always  hard, 
as  in  dagger,  See.  The  found  of  g,  when  foft,  is  like 
that  of  j.  10.  In  any  part  of  a word,/>£  founds  like  /, 
at  in  phtlofophy , See.  11.  The  found  of  qu,  at  the  er.d 
of  French  words,  is  like  k , as  in  rifque , Stc.  1 2.  The 
fyllablvs  ti  and  ci,  if  followed  by  a vowel,  found  like  fi 
or  /hi  i as  in  fid  ion,  logician , & c.  1 3.  When,  re  occurs 
before  r,  the  firft  is  hard  and  the  latter  is  loft ; as  iu 
flaccid.  See.  14.  The  letter  p is  not  pronounced  at  th« 
beginning  of  Syllables  before / and  / ; as  in  pfalm,  ftar- 
micr,  Sc c.  As  to  other  peculiarities  regarding  the  pro- 
nunciation of  (ingle  letters,  many  of  them  have  been  tar 
ken  notice  of  at  the  beginning  of  each,  in  the  courfc  of 
this'  work. 

But  it  is  not  enough  to  know  the  jull  pronunciation  „ 
of  Jingle  tetters,  but  alio  of  words : m order  to  which, 
the  accenting  of  words  ought  to  be  well  undcr{lood< ; 
finec  nothing  is  more  harih  and  difagreeablc  to  the  car, 
than  to  hear  a perfon  fpcak  or  read  wiLh  wrong  ac- 
cents. And  indeed  in  Englilh  the  fame  word  is  often 
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both  a noon  and  a verb,  dillinguirtied  only  bjr  the  ac- 
:<«.  cent,  which  is  on  the  firll  fy liable  of  the  noun,  and  on 
Pi*f-  the  laft  of  the  verb  ; as  ferment  and  ferment ; record  and 
'■’V"" " record,  &c.  We  are  to  obferve  alfo,  that  in  order  to  a 
jail  expreflion  of  words,  fomc  require  only  a (ingle  ac- 
cent on  the  fyllablc,  as  in  torment , <ic.  ; but  in  others 
it  (hould  be  marked  double,  as  in  ani'maf,  becaufe  it  is 
pronounced  as  if  the  letter  was  wrote  double,  viz.  an- 
uimal. 

Mr  Sheridan's  Di&ionary  will  be  found  extremely 
uftfi.il  as  a directory  in  acquiring  the  pronunciation  of 
the  Englifh  language ; but  care  inuil  be  taken  to  avoid 
his  provincial  brogue,  which  has  certainly  milled  him  in 
feveral  inftanccs.  Mr  Walker's  Pronouncing  Dictionary, 
lately  publifhed,  will  likewife  deferve  the  ftudent's  at- 
tention. It  is  a work  of  great  labour  and  merit,  and 
is  highly  ufeful.  It  has  indeed  fomc  faults  and  inaccu- 
racies, but  it  is  not  with  (landing,  in  all  probability,  the 
bed  of  the  kind. 

Pronunciation  is  alfo  ufed  for  the  fifth  and  lad 
part  ef  rhetoric,  which  con  fids  in  varying  and  regula- 
ting the  voice  agreeably  to  the  matter  and  words,  fo 
as  mod  effectually  to  perfuade  and  touch  the  hearers. 
See  Oratory,  Part  IV. 

PROOF,  in  law  and  logic,  is  that  degree  of  evidence 
which  carries  coSfidioQ  to  the  mind.  It  differ*  from 
demo  nth  ation,  which  is  applicable  only  to  thofe  truths 
of  which  the  contrary  is  inconceivable.  It  differs  like- 
wife from  probability,  which  produces  for  the  mod  part 
nothing  more  than  opinion,  while  proof  produces  belief. 
See  Probability. 

The  proof  of  crimes  was  anciently  tffeded  among  1 
our  acaon  divers  ways;  via.  by  duel  or  combat,  fire, 
water,  &c.  See  Duel  and  Ordeal. 

Phoqf  of  Artillery  and  Small  Armt,  is  a trial  whether 
they  (land  the  quantity  of  powder  allotted  for  that 
purpofe.  The  rule  of  the  board  of  ordnance  is,  tiiat 
all  guns,  under  24-pounders,  be  loaded  with  powder  as 
much  as  their  (hot  weighs ; that  is,  a brafs  24-pouudcr 
with  21  lb.  a brafs  32-poundcr  with  26  lb.  I 2 02.  and 
a 4 2. pounder  with  31  lb.  8 oz.  ; the  iron  24-pounder 
with  lb  lb.  the  32-poundcr  with  21  lb.  8 02.  and  the 
42-pouiidcr  with  25  lb. 

The  brafs  light  field-pieces  arc  proved  with  powder 
that  weighs  half  as  much  as  their  dot,  except  the  24- 
po under,  which  is  loaded  with  to  lb  only. 

Government  allows  1 1 bullets  of  lead  in  the  pound 
for  the  proof  of  muficets,  and  14*5,  or  29  in  two 
pounds,  tor  fervicc  ; 17  in  the  pound  for  the  proof  of 
carabines,  and  ao  for  fervicc  ; 28  in  the  pound  for  the 
proof  of  piftols,  and  34  for  fervicc. 

When  guns  of  a new  metal,  or  of  lighter  conftruc- 
tion,  are  proved;  then,  betides  the  common  proof,  they 
ate  fired  200  or  300  times,  as  quick  as  they  can  be, 
loaded  with  the  common  charge  given  in  actual  fervicc. 
Our  light  6-pounders  were  fired  300  times  in  3 hou.* 
27  minutes,  loaded  with  1 lb.  402.  without  receiving 
any  damage. 

Pa cof  of  Pcowbr,  is  in  order  to  try  itsgoodnefs  and 
ftrength.  See  Gunpowder. 

Phoof  of  Cannon,  is  made  to  afeertain  their  being 
well  call,  their  having  no  cavities  in  their  metal,  and, 
in  a word,  their  being  fit  to  refill  the  effort  of  their 
charge  of  powder.  In  making  this  proof,  the  piece  is 
laid  upon  the  ground,  fupported  only  by  a piece  uf 
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wood  in  the  middle,  of  about  5 or  6 inches  thick,  to 
raife  the  muzzle  a little ; and  then  the  piece  is  fired 
again  ft  a fulid  butt  of  earth. 

Tools  ufd  in  the  Paocr  of  Catm  is  are  as  follow  • 

Searcher , an  iron  fockct  with  branches,  from  4 to  8 
in  number,  bending  outwards  a little,  with  fmall  point, 
at  their  ends  : to  this  fockct  is  fixed  a wooden  handle, 
from  8 to  12  feet  long,  and  It  inch  in  diameter.  This 
fcareher  is  introduced  into  the  gun  after  each  firing, 
and  turned  gently  round  to  di (cover  the  cavities  with- 
in  : if  any  are  found,  they  arc  marked  on  the  outfidc 
with  chalk  ; and  then  the 

Sear. her  with  one  point  is  introduced  : about  which 
point  a mixture  of  wax  and  tallow  is  put,  to  take  the 
impredion  of  the  holes  ; and  if  any  are  found  of  one- 
fourth  of  an  inch  deep,  or  of  any  confiderablc  length, 
the  gun  is  nrjefted  as  unfcrviceable  to  the  government. 

Behever,  is  an  iron  ring  fixed  to  a handle,  by  mean* 
of  a focket,  fo  as  to  be  at  right  angles;  it  ferves  to  dif- 
engage  the  firft  fearcher,  when  any  of  its  points  are  re- 
tained in  a hole,  and  cannot  otherwise  be  got  out. 
When  gun#  arc  rejected  by  the  proof-mailers,  they  or- 
der them  to  be  marked  X thus,  which  the  contra£lor» 
generally  alter  IV P thus;  and  after  fuch  alteration, 
difpofc  of  them  Jo  foreign  powers  for  Woolwich  proof. 

The  mod  curious  inilrument  for  finding  the  princi- 
pal defeats  in  pieces  of  artillery,  was  lately  invented  by 
lieutenant-general  Ddaguliers,  of  the  royal  regiment 
of  artillery.  This  inilrument,  grounded  on  the  trued 
mechanical  principles,  is  no  fooncr  introduced  into  the 
hollow  cylinder  of  the  gun,  than  it  dikovers  its  defc&s* 
and  more  particularly  that  of  the  piece  not  being  truly 
bored ; which  is  a very  important  one,  and  to  which 
moil  of  the  difailers  happening  to  pieces  of  artillery 
art  iu  a great  meafurc  to  be  imputed  ; for,  when  a gun 
is  not  truly  bored,  tlic  mod  expert  artillerift  will  not  be 
able  to  make  a good  (hot. 

Paoor  of  Mortars  and  Honvitzsri,  is  made  to  afeer- 
tain  their  bdn^  well  cad,  and  of  ftrength  to  refill  the 
effort  of  their  enarge.  For  tins  purpofe  the  mortar  or 
howitzer  is  placed  upon  the  ground,  with  fomc  part  of 
their  trunnions  or  breech  funk  below  the  fuifacc,  and 
reding  on  wooden  billets,  at  an  elevation  of  about  7c. 
dc^rers. 

The  mirror  is  generally  the  only  mdrument  to  dif- 
cover  the  dcfe&B  in  mortars  and  howitzers.  In  ordre 
to  ufc  it,  the  fun  mud  (hinc;  the  breech  mud  be  placed 
towards  the  fun,  and  the  glafs  over-agni nd  tlie  mouth 
of  the  piece  : it  illuminates  the  bore  aud  chamber  fuifi- 
ciently  to  difeover  the  flaws  in  it. 

Pnooo  of  Foreign  Brafs -Ar.iHery . *1(1,  The  Piuflian*. 
Their  battering-train  and  garrifuu  aitilicry  are  proved 
with  a quantity  of  powder  equal  to  ^ the  weight  of 
the  (hot,  and  tired  75  round#  as  fall  as  in  real  fervicc  ; 
th.’.t  is,  2 or  3 round*  in  a minute.  Their  light  field- 
train,  from  a 1 2-pounder  upwards,  are  proved  with  a 
quantity  of  powder  = I -3d  of  the  weight  of  the  (hot, 
and  fired  15C  rounds,  at  3 or  4 rounds  in  a minute. 
From  a 1 2-pounder  downwards,  aie  proved  with  a quan- 
tity of  powder  rr  l-jth  of  the  (hot  s weight,  and  fired 
300  rounds,  at  5 or  6 rounds  each  minute,  properly 
fpunged  and  loaded.  Their  mortars  are  proved  with 
the  chambers  full  of  powder,  and  the  (hells  loaded.  Three 
rounds  are  tired  as  quick  as  p flible. 

2d,  The  Dutch  prove  all  their  artillery  by  firing 
* each 
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P aef,  each  piece  ? time*  j the  two  firft  rounds  with  a quan- 
Pmi  »({.-.•  tjjy  = 2 -3<is  of  the  weight  of  the  (hot  i and 

r t!”n'  the  three  tail  rounds  with  a quantity  of  powder  — j the 
weight  of  the  fhot. 

3*1,  The  French  the  fame  a*  the  Dutch. 

Proof,  in  brandy  and  other  fpirituou*  liquor*,  is  a 
little  white  lather  which  appears  on  the  top  of  the  li- 
quor when  poured  into  a glaft.  This  lather,  as  it  dimi- 
nishes, form;;  itfelf  into  a circle  called  by  the  French  the 
chafeitti  and  by  the  Englilh  the  lend  or  Luhblt. 
fFtWt't  P*o'<rt  of  Print  , were  anciently  a few  fcnpreflions 
4 r>  »f  He.  taken  off  in  the  courfc  of  an  engraver'*  procets.  He 
rorii.  proved  a plate  in  different  (late*,  that  he  might  ascer- 
tain how  far  his  labours  lud  been  fucccfsful,  and  when 
they  were  complete.  The  excellence  of  filch  early  im- 
preflions,  worked  with  care,  and  under  the  artift's  eye, 
occafioning  them  to  be  greedily  fought  after,  and  libe- 
rally paid  h»r,  it  has  been  cuftomary  among  our  modem 
print leller*  to  take  off  a number  of  them,  amounting, 
perhaps  to  hundreds,  fiom  every  plate  of  cuoftderablc 
value  ; and  yet  their  want  of  rarenefs  has  by  no  mean* 
abated  their  price.  On  retouching  a plate,  it  ha*  been 
alfo  ufual,  among  the  fame  con'cicntiou*  fraternity,  to 
cover  the  inferipti  n,  which  was  immediately  added  af- 
ter the  firft  proofs  were  obtained,  with  (lip*  of  paper, 
that  a number  of  fccoadary  proofs  might  alfo  be  crea- 
ted. 

Proof,  in  the  fugar  trade.  See  Sugar. 

JVoors,  in  printing.  See  Printing,  p.  524,  col.  2. 

PROPAGATION,  the  aft  of  multiplying  the  kind. 
8rc  Generation. 

Pkof.igai  ion  of  Plants . The  mod  natural  and  the 
mod  univerfal  way  of  propagating  plants  is  by  feeds. 
See  Plants,  and  Natural  History,  p.  654.  But 
they  may  alfo  be  propagated  by  fttsy  puces , or  cuttin?s9 
taken  from  the  parent  plant.  Willows  axe  very  eafiiy 
propagated  by  fets  : fuch  as  rife  to  be  confidcrable  tin* 
ber  trees  being  raifed  from  fets  7 or  8 feet  long,  (harp- 
enrd  at  their  larger  ends,  which  arc  thru!!  into  the  ground 
by  the  (ides  of  ditches,  on  the  banks  of  rivers,  or  in 
any  moift  foil.  The  fallow  trees  are  raifed  from  fets  only 
3 feet  long.  The  plane  tree,  mint,  8cc.  may  be  propa- 
rated  in  the  fame  way.  In  providing  the  flips,  (prigs, 
or  cuttings,  however,  care  mud  be  taken  to  cut  off  fuch 
branches  as  have  knots  or  joints  2 or  3 inches  beneath 
them  ; fmall  top  fprigs  of  2 or  3 years  growth  are  the 
beft  for  this  operation.  Hants  are  alfo  propagated  by 
parting  their  roots,  each  part  of  which,  properly  mana- 
ged, feuds  out  frefh  roots.  Another  mode  of  propaga- 
t ting  plants  is  by  layering  or  laying  the  tops  of  the 

branches  in  the  ground. 

The  method  of  layering  is  this : Dig  a ring-trench 
sound  the  ftool,  of  a depth  fuitaMe  to  the  nature  of  the 
plant  ; and  having  pitched  upon  the  (hoots  to  be  layer- 
ed, bend  them  to  the  bottom  of  the  trench  (either  with 
or  without  plaihing,  as  maybe  found  moil  convenient), 
and  there  / <£  them  faff  ; or,  putting  fome  mould  upon 
them,  tread  them  hard  enough  to  prevent  their  Ipring- 
ing  up  again— fill  in  the  mould — place  the  top  of  the 
layer  in  an  upright  jK-durc,  treading  the  mould  hard 
behind  it  ; and  cut  it  carefully  off  above  the  firft*  fe- 
coi.d,  or  third  eye.  Plants  arc  alfo  propagated  by  their 
bulbs. 

'J  he  number  of  vegetables  that  may  be  propagated 
from  uo  individual  is  very  remaikabie,  cfjpectaBy  in  the 
moil  minute  plants.  The  annual  piodutt  of  one  feed 


even  of  the  common  mallow  has  been  found  to  be  no  Vropt: 
let*  than  200,00*  ; but  it  has  been  fmee  proved,  by  a _ J 
drift  examination  into  the  more  minute  parts  of  the  vc-  I,  ^ 
get  able  world,  that  fo  defp  > fed  a plant  as  the  common 
wall  irofa  produces  a much  more  numerous  offspring# 

In  one  of  the  little  head*  of  this  plant  there  have  been 
counted  13824  feeds.  Now  allotting  to  a root  of  this 
plant  eight  branches,  and  to  each  branch  fix  beads,  which 
appears  to  he  a very  moderate  computation,  the  pro- 
duce  of  one  feed  is6x  13824=82944;  and  8 ' 82944* 
gives  663,35*  feeds  as  the  annual  produce  of  one  bred, 
and  that  fo  lmall  that  13824  of  them  arc  contained  in 
a capfule,  whofc  length  is  but  one  ninth  of  an  inch,  its 
diameter  but  one  23d  of  an  inch,  and  its  weight  but 
the  13th  part  of  a grain. 

For  the  propagation  or  culture  of  particular  plants, 
fee  Agriculture,  Part  II.  feft.  3.  p.  288.  and  Hus- 
bandry. 

PROPER,  fomething  natural  and  cffcntially  belong- 
ing to  any  thing. 

PROPERTIUS  (Sextus  Aureliu*),  a celebrated 
Latin  poet,  born  at  Mcvania,  a city  of  Umbria,  now 
called  litvagna,  in  tire  duchy  of  Spolctto.  He  went  to 
Rome  after  the  death  of  hi*  father,  a Roman  knight* 
who  had  been  put  to  death  by  order  of  Auguftus,  for 
having  followed  Antony's  party  during  the  triumvirate. 
Propertius  in  a fhort  time  acquired  great  reputation  by 
his  wit  and  abilities,  and  had  a confidcrable  lhare  in  the 
eiteem  of  Ma-cena*  and  Cornelius  GalJus.  He  had  alfo 
Ovid,  Tibullus  Bsffus  and  the  other  ingenious  men  ot 
bis  time,  for  his  friends  He  died  at  Rome  19  B.  C. 

He  is  printed  with  aimed  all  the  edition*  of  Tibullua 
and  Catullus : but  the  bed  edition  of  him  is  that 
which  was  given  frparatcly  by  Janus  Brouckhuiiu*  at 
Amflcrdiun,  1702,  in  4to,  and  again  in  1714,  4to.  cum 
carts  ft  undii  tjufdrm.  We  htvc  four  books  of  his  Ele- 
gies or  Amours  with  a lady  called  Hojhoy  or  Hofitlus9 
to  whom  he  gave  the  name  of  Cymtlfia. 

PROPERTY,  in  a general  fenft,  is  a particular  vir- 
tue or  quality  which  nature  ha*  be  ft  owed  on  fome  things 
cxcluflve  of  all  others : thus,  colour  is  a property  of 
light ; cxtenfion,  figure,  divifibility,  and  impenetrabili- 
ty, are  properties  of  body. 

Property,  in  law,  is  deferibed  to  be  the  higheft  right  iw,^n^r 
which  a perfon  has  or  can  have  to  any  thing. 

There  is  nothing  which  fo  generally  ftrikes  the  ima- 
gination, and  engages  the  affections  of  mankind,  as  the 
right  of  property  ; or  that  foie  and  defpotic  dominion 
which  one  man  claims  and  cxercifcs  over  certain  external 
things  of  the  world,  in  total  exdufion  of  the  right  of  any  % 
other  individual  in  the  univerfe.  And  yet  there  arc  ve-Thr  mif* 
ry  few  that  will  give  thcmfelvet  the  trouble  to  conflder 
the  original  and  foundation  of  this  right.  PIcafed 
we  are  with  the  pofTeflion,  we  feem  afraid  to  look  backp^l<yty 
to  the  means  by  which  it  was  acquired,  as  if  fearful  of  a » ^coc- 
fome  defeft  in  our  title  ; or  at  bed  we  red  fatisfied  with  r*Jjy  co*'* 
the  decifion  of  the  laws  in  our  favour,  without  examio- i*der*A* 
ing  the  reafun  or  authority  upon  which  thofe  laws  have 
been  built.  Wc  think  it  enough  that  our  title  is  deri- 
ved by  the  grant  of  the  former  proprietor,  by  defeent 
from  our  ancrilors,  or  by  the  lail  will  and  trilament  of 
the  dying  owner  ; not  caring  to  refleft,  that  (accurate- 
ly and  ftri&ly  fpcakng)  there  is  no  foundation  in  na- 
ture or  in  natural  law,  why  a fet  of  words  upon  parch-  * 
ment  fhould  convey  the  dominion  of  land  j why  the  foa 
fhould  have  a right  to  exclude  his  fellow-creatures  from 
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fnctnr.  a <Jetertmnate  fpot  of  ground,  bceaufc  hit  father  had 
■^T'  done  fo  before  him  ; or  why  the  occupier  of  a particu- 
lar field  or  of  a jewd,  when  lytojf  on  hts  death-bed  and 
jk>  longer  able  to  maintain  potfeffion,  Ihould  be  entitled 
to  teH  the  reft  of  the  world  which  of  them  fhould  enjoy 
it  after  him.  Thefc  inquiries,  it  mud  be  owned,  would 
be  ufelef*  and  even  troublefome  in  common  life.  It  is 
well  if  the  mafs  of  mankind  will  obey  the  laws  when 
made,  without  ferutinixing  too  nicely  into  the  reafona 
of  making  them.  But  when  law  is  to  be  conAderrd 
not  only  as  a matter  of  pra&icc,  but  alfo  as  a rational 
fcience,  it  cannot  be  improper  or  ufclcfs  to  examine 
more  deeply  the  rudiments  and  grounds  of  thefc  pofitive 
3 constitutions  of  foelety. 

TVi  In  the  beginning  of  the  world,  we  arc  informed  by 

r£.foa»  Iioly  writ,  that  the  all-bountiful  Creator  gave  to  ma a 
pjs:.  **  dominion  over  all  the  earth  ; and  over  the  fi(h  of  the 
•*  fea,  and  over  the  fowl  of  the  air,  and  over  every  li- 
u ving  thing  that  moveth  upon  the  earth. ” This  is  the 
only  true  and  folid  foundation  of  man's  dominion  over 
external  things,  whatever  airy  metaphysical  notions  may 
have  Wen  ftarted  by  fanciful  writers  upon  this  f object. 
The  earth,  therefore,  and  all  things  therein,  are  the  ge- 
neral property  of  all  mankind,  cxclufivc  of  other  beings 
from  the  immediate  gift  of  the  Creator.  And,  while 
the  earth  continued  thinly  inhabited,  it  is  realonable  to 
fuppofe,  that  ail  was  in  common  among  them,  and  that 
everyone  took  from  the  public  ftock  to  bis  own  ufe  fuch 
t things  as  his  immediate  ncceffities  required. 

7V  Aue  Thefc  general  notions  of  property  were  then  fufficimt 
prspevt)  to  anfwer  all  the  purpofes  of  human  life;  and  might  per- 
Wo/thie^  hapsftill  have  anfwercd  them, had  it  been  pofliblcror  man- 
rjf^  kind  to  have  remained  in  a ftate  of  primeval  fimplicity: 
as  may  be  collected  from  the  manners  of  many  Ameri- 
can nations,  when  firft  difeovered  by  the  Europeans  ; 
and  from  the  ancient  method  of  living  among  the  firft 
Europeans  themfelves,  if  we  may  credit  cither  the  me- 
morials of  them  preserved  in  the  golden  age  of  the  poets, 
or  the  uniform  accounts  given  by  hiftorians  of  tbofe 
times  wherein  (rant  omnia  common  m cl  intfivifa  omnibtit , 
ve/ati  1 mum  cunftir  palrimonhtm  eJfct»  Not  that  this  com- 
Mhti/!:  muni on  of  goods  feemt  ever  to  have  been  applicable, 
LmMt- » erca  in  the  earlieft  ages,  to  aught  but  the  Jubflanct  of 
the  thing  ; nor  could  it  be  extended  to  the  ufe  of  it. 
For,  by  the  law  of  nature  and  rcafon,  he  who  firft  began 
to  ufe  it,  acquired  therein  a kind  of  tranfient  property, 
that  lafted  fo  long  as  he  was  tiling  it,  nnd  no  longer  : 
or,  to  fpeak  with  greater  precifion,  the  rifbi  of  poffcf- 
"fion  continued  for  the  fame  time  only  that  the  aft  of  pof- 
feffion  lafted.  Thus  the  ground  was  in  common,  and 
no  pan  of  it  was  the  permanent  property  of  any  man  in 
particular ; yet  whoever  was  in  the  occupation  of  any 
determinate  fpot  of  it,  for  reft,  for  (hade,  or  the  like, 
acquired  for  the  time  a fort  of  ownerfhip,  from  which 
it  would  have  been  unjuft,  and  contrary  to  the  law  of 
nature,  to  have  driven  him  by  force  ; but  the  inftant 
that  he  quitt  *d  the  ufe  or  occupation  of  it,  another  might 
feite  it  without  injuftice.  Thus  alfo  a vine  or  otl»rr 
tree  might  be  (aid  to  be  in  common,  as  all  were  equal- 
ly entitled  to  it*  produce;  and  yet  any  private  indivi- 
dual might  gain  the  foie  property  of  the  fruit,  which  he 
had  gathered  for  his  own  repaft.  A doctrine  well  ilia- 
ft  rated  by  Cicero,  who  compares  the  world  to  a great 
“theatre,  which  is  common  to  the  public,  and  yet  the 
place  which  any  man  has  taken  is  fo;  the  tu..c  his  own. 


But  wbeh  mankind  incrcafed  in  number,  craft,  and  Property. 

ambition,  it  became  necefiary  to  entertain  conceptions  

of  more  permanent  dominion  j and  to  appropriate  to  in-Rife 
dividual*,  not  the  immediate  ufe  only,  but  the  very m vim t pro* 
Jutyana  of  the  thing  to  be  ufed  : otherwife  inmime- peny  in. **- 
rable  tumults  muft  have  an  fen,  and  the  good  order  of  rknu  things* 
the  world  been  continually  broken  and  difturbed,  while 
a variety  of  perfons  were  driving  who  ftiould  get  the 
firft  occupation  of  the  fame  thing,  or  difputmg  which 
of  them  had  aftually  gained  it.  As  human  life  alfo 
grew  more  and  more  refined,  abundance  of  convenien- 
ces were  deviled  to  render  it  more  cafy,  commodious, 
and  agreeable  ; as  habitations  for  (belter  and  fafety,  and 
raiment  for  warmth  and  decency.  But  no  matr  would 
be  at  the  trouble  to  provide  either,  l'o  long  as  he  had 
only  an  ufuflru&uary  property  in  them,  which  was  to 
ctafe  the  inftant  that  he  quitted  pofleflion  ; — if,  as  foon 
as  he  walked  out  of  his  tent,  or  pulled  off  his  gar- 
ment, the  next  ftranger  who  came  by  would  have  a 
right  to  inhabit  the  one  and  to  wear  the  other.  In 
cafe  of  habitations  in  particular,  it  was  natural  to* 
obferve,  that  even  the  brute  creation,  to  whom  cvc 
ry  thing  clfc  was  in  common,  'maintained  a permanent 
property  in  their  dwellings,  cfpecially  for  the  protec- 
tion of  their  young  ; that  the  birds  of  the  air  had  nefts, 
and  the  beafts  of  the  field  had  caverns,  the  invafion  of 
which  they  cftcemcd  a very  flagrant  injuftice,  and  would 
facrifice  their  lives  to  preferve  them.  Hence  a property 
was  foon  eftabliihed  in  every  man’s  houfc  and  home-itall ; 
which  feem  to  have  been  originally  mere  temporary  huta 
or  moveable  cabins,  failed  to  the  defign  of  Providence 
for  more  fpeedily  peopling  the  earth,  and  fuited  to  the 
wandering  life  of  their  owners,  before  any  extenfive 
property  in  the  foil  or  ground  was  eftabliihed.  And 
there  can  be  no  doubt,  but  that  moveables  of  every  kind 
became  foonc  r appropriated  than  the  permanent  fubftan- 
tial  foil : partly  bccaufe  they  were  more  fufceptible  of 
a long  occupancy,  which  might  be  continued  for  months 
together  without  any  fcnfible  interruption,  and  at  length 
by  ufage  ripen  into  an  eftabliihed  right  5 but  principal- 
ly bccaufe  few  of  them  could  be  fit  for  ufe,  till  impro- 
ved and  meliorated  by  the  bodily  labour  of  the  occu- 
pant ; which  bodily  labour,  bellowed  upon  any  fub- 
jed  which  before  lay  in  common  to  all  men,  is  unirCr- 
fally  allowed  to  give  the  faireft  and  moft  reafonable  title 
to  an  exdufive  property  therein. 

The  article  of  load  was  a more  immediate  call,  and  j . f00<j 
therefore  a more  early  confideration.  Such  as  were  not  and 
contented  wkh  the  fpontancous  product  of  the  earth,5tfr^ir7 
fought  fora  more  folid  refrcftiment  in  the  ftclhof  bc*fta,,rT4“®** 
which  they  obtained  by  hunting.  But  the  frequent  dif- 
appointmeuts  incident  to  that  method  of  provifion  indu- 
ced them  to  gather  together  fuch  animals  as  were  of  a 
more  tame  and  fcquactous  nature  ; and  to  cftablift:  a per- 
manent property  in  their  flocks  and  herds,  in  order  to 
fuftain  themfelves  in  a lefi  precarious  manner,  partly  by 
the  milk  of  their  dams,  and  partly  by  the  fhrfti  of  the 
young.  The  fupport  of  thefc  their  cattle  made  the  ar- 
ticle of  neater  alio  a very  important  point.  And  there- 
fore the  book  of  Gen  efts  (the  moft  venerable  monument  ff 
of  antiquity,  confidered  metcly  with  a view  to  hiftovy)  p.trurcW- 
will  (urnifh  us  with  frequent  inftanccsof  violent  cunten-p  cp«r 
tion*  concerning  wdb  ; the  exdufive  property  of  which 
appears  tohave  beer,  eftabliihed  in  the  firft  digger  or  occu. 
pant,  even  m fuch  places  where  the  ground  and  herbage 
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Fnperty.  remained  yet  in  common.  Thus  we  find  Abraham, 
who  was  but  a fojoumer,  afferting  his  right  to  a well  in 
the  country  of  Abimelech,  and  exacting  an  oath  for  his 
fccurity,  “ bccanfc  he  had  digged  that  wclL"  And 
Ilaac,  about  90  years  afterwards,  reclaimed  this  fits  fa- 
ther’s property ; and,  after  much  contention  with  the 
PliiliUinc*,  was  (offered  to  enjoy  it  in  peace. 

All  this  while  the  foil  and  pailure  of  the  earth  re- 
mained il ill  in  common  as  before,  and  open  to  every  oc- 
cupant: except  perhaps  in  the  neighbourhood  of  towns, 
where  the  nccefiity  of’a  foie  and  cxclufive  property  in 
lands  (for  the  fake  of  agriculture)  was  earlier  felt,  and 
therefore  more  readily  complied  with.  Otherwifc,wlicntli« 
rnultit  .de  of  men  and  cattle  had  confumed  every  conve- 
nience on  one  fpot  of  ground,  it  was  deemed  a natural 
right  to  ftiae  upon  and  occupy  fuch  other  lands  as  would 
more  eafily  fupply  their  neceffitics.  rrius  pra&icc  is 
Hill  retained  among  the  wild  and  uncultivated  nations 
that  have  never  been  formed  into  civil  Hates,  like  the 
Tartars  and  others  in  the  cart  ; where  the  climate  itfelf, 
and  the  boundlcfs  extent  of  their  territory,  confpire  to 
retain  them  Hill  in  the  fame  favage  Hate  of  vagrant 
liberty,  which  'was  univerfal  in  the  carliell  ages,  and 
which  Tacitas  informs  us  continued  among  the  Ger- 
mans till  the  decline  of  the  Roman  empire.  We  have 
nlfo  a Hriking  example  of  the  fame  kind  in  the  hifto- 
ry  of  Abraham  and  his  nephew  Lot.  When  their 
joint  fubHance  became  fo  great,  that  paHure  and  other 
convcniencics  grew  fcarce,  the  natural  confequence  was, 
that  a*  llrife  arofe  between  their  fervants  ; fo  that  it  was 
no  longer  practicable  to  dwell  together.  This  conten- 
tion Ahraham  endeavoured  to  compofc ; “ Let  there 
be  no  Hrife,  I pray  thee,  between  thee  and  me.  Is  not 
the  whole  land  before  thee  ? Separate  thyfclf,  ] pray 
thee,  from  me : If  thou  wilt  take  the  left  hand,  then  I 
will  go  to  the  right  j or  if  thou  depart  to  the  right 
hand,  then  I will  go  to  the  left.”  This  plainly  implies 
an  acknowledged  right,  in  either,  to  occupy  whatever 
ground  he  pleafed,  that  was  not  p re -occupied  by  other 
tribes.  “ And  Lot  lifted  up  his  eyes,  and  beheld  all 
the  plain  of  Jordan,  that  it  was  well  watered  everywhere, 
even  a*  the  garden  of  the  Lord.  Then  Lot  chofe  him 
all  the  plain  of  Jordan,  and  journeyed  call  ; and  Abra- 
ham dwelt  in  the  land  of  Canaan.” 

Upon  the  fame  principle  was  founded  the  right  of 
migration,  or  fending  colonies  to  find  out  new  habita- 
tions, when  the  mother- country  was  overcharged  with 
inhabitants  j which  was  praHifed  aa  well  by  the  Phoe- 
nicians and  Greeks,  as  the  Germans,  Scythians,  and 
other  northern  people.  And,  fo  long  as  it  was  con- 
fined to  the  Hocking  and  cultivation  of  deftrt  uninha- 
bited countries,  it  kept  fiddly  within  the  limits  of  the 
law  of  nature. 

Necelfity  of  But  a8  l*lc  wo,M  by  degree*  grew  more  populous,  it 
property  daily  became  more  difficult  to  find  out  new  fpots  to 
am!  of  Ixws  inhabit,  without  encroaching  upon  former  occupants  j 
refpcAiug  aruj  by  confiantly  occupying  the  fame  individual  fpot, 
the  fruits  of  the  earth  were  confumed,  and  its  fponta- 
ncous  produce  defiruyed,  without  any  provision  for  a 
future  fupply  or  fucccffion.  It  therefore  became  nc- 
ccflary  to  purfuc  tome  regular  method  of  providing  a 
confiaut  fuhfiftencc  ; and  this  nccefiity  produced,  or  at 
lead  promoted  and  encouraged,  the  art  of  agriculture. 
And  the  art  of  agriculture,  by  a regular  connection 
aid  confequence,  introduced  and  cftabliflicd  the  idea 


of  a more  permanent  property  in  the  fofi  than  had  hi-  Pr^rrty, 
therto  been  received  and  adopted.  It  was  clear  that  — “v~— 
the  earth  would  not  produce  her  fruits  in  fufficient 
quantities  without  the  aififiancc  of  tillage  j but  who 
would  be  at  the  pains  of  tilling  it,  if  another  might 
watch  an  opportunity  to  feize  upon  and  enjoy  the  pro- 
duct of  his  indufiry,  art,  and  labour  ? Had  not  there- 
fore a feparate  property  in  lands,  as  well  as  move- 
ables, been  veiled  in  fenne  individuals,  the  world  muft 
have  continued  a forefi,  and  men  have  been  mere  ani- 
mals of  prey  j which,  according  to  fame  phfiofophers, 
is  the  genuine  date  of  nature.  Whereas  now  (fo  gra- 
cioufiy  has  Providence  interwoven  our  duty  and  our 
happinefs  together)  the  refult  of  this  very  neceffily  has 
been  the  ennobling  of  the  human  fpecies,  by  giving  it 
opportunities  of  improving  in  rational  faculties,  as  well 
as  of  exerting  its  natural.  Nccefiity  begat  property  * 
and  in  order  to  infure  that  property,  rccourfc  was  had 
to  civil  fociety,  which  brought  along  with  it  a . long 
train  of  infcparuble  concomitants  } Hates,  government, 
laws,  punilhments,  and  the  public  excrcifc  of  religi- 
ous duties.  Thus  connected  together,  it  was  found 
that  a part  only  of  fociety  was  fufficient  to  provide,  by 
their  manual  labour,  for  the  nccefiary  fubfiftencc  of 
all ; and  lcifunr  was  given  to  others  to  cultivate  the 
human  mind,  to  invent  ufeful  arts,  and  to  lay  the  foun- 
dations of  fcience.  t 

The  only  queftion  remaining  is.  How  this  property 
became  actually  verted  j or  what  it  is  that  gave  a man  acquired 
an  cxclufive  right  to  retain  in 'a  permanent  manner 6**  b?  <*• 
that  fpccific  land  which  before  belonged  generally 
every  body,  but  particularly  to  nobody  ? And  as  we 
before  obferved,  that  occupancy  gave  the  right  to  the 
temporary  ujt  of  the  foil  j fo  it  is  agreed  upon  all 
hand?,  that  occupancy  gave  alfo  the  original  right  to 
the  permanent  property  in  the  fubflance  of  the  earth 
itfelf,  which  excludes  every  one  clfe  but  the  owner  from 
the  ufe  of  it.  There  is  indeed  fomc  difference  among 
the  writes*  on  natural  law,  concerning  the  reafon  why 
occupancy  fliould  convey  this  right,  and  invert  one 
with  this  abfolntc  property : Grotius  and  Puffendorf 
infilling,  that  this  right  of  occupancy  is  founded  upon 
a tacit  and  implied  afient  of  all  mankind,  that  the  * 
firff  occupant  fhould  become  the  owner  j and  Darbey- 
rac,  Tit i us,  Mr  Locke,  ami  others,  holding,  that 
there  is  no  fuch  implied  afient,  neither  is  it  nccefiary 
that  there  fhould  be  ; for  that  the  very  a&  of  occu- 
pancy, alone,  being  a degree  of  bodily  labour,  is  from 
a principle  of  natural  juffice,  without  any  confcnt  or 
compact,  fufficient  of  itfelf  to  gain  a title.  A difpute 
that  favours  too  much  of  nice  and  fcholafiic  refinement. 
However,  both  (ides  agree  in  this,  that  occupancy  is 
the  thing  by  which  the  title  was  in  fall  originally 
gained  ; every  man  feiaing  to  his  own  continued  ufe 
fuch  fpots  of  ground  as  he  found  moil  agreeable  to  his 
own  convenience,  provided  he  found  them  unoccupied 
by  any  one  elfe.  ,3 

Property,  both  in  lands  and  moveables,  being  thus  By  wtu* , 
originally  acquired  by  the  firft  taker,  which  taking 
amounts  to  a declaration,  that  he  intends  to  appropriate 
the  thing  to  hi*  own  ufe,  it  remains  in  him,  by  the 
principle  of  uuiverfal  law',  till  fuch  time  as  he  does 
fume  other  all  which  fiiows  an  intention  to  abandon 
it  ; for  then  it  becomes,  naturally  fpeaking,  pubiid 
juris  once  more,  and  is  liable  to  be  again  appropri*. 
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fi-rtm.  ted  by  the  next  occupant.  So  if  one  is  poflefled  of  a vfl  focicty  i for  then,  by  the  principles  before  tfta-  PMrsrfj, 
jewel,  and  calls  it  into  the  fca  or  a public  highway,  blilhcd,  the  next  immediate  occupant  would  acquire  a — *-v™— * 
this  is  fuch  an  exprefs  dcrcliAion,  that  a property  will  right  in  all  that  the  dcceafcd  poflefled.  But  aB,  un- 
be  wiled  in  the  firft  fortunate  finder  that  lhall  fdze  it  der  civilized  governments,  which  are  calculated  for  the 
to  his  own  life.  But  if  he  hides  it  privately  in  the  peace  of  mankind,  fuch  a conflitution  would  be  pro- 
earth,  or  other  ferret  place,  and  it  is  difeovered,  the  du&ive  of  endlefs  dillurhanecs,  the  unirerfal  law  of 
finder  acquires  no  property  therein  ; for  the  owner  almofl  every  nation  (which  is  a kind  of  fecondarv  law 
hath  not  by  this  a&  declared  any  intention  to  abandon  of  nature)  has  either  given  the  dying  perfon  a power 
it,  but  rather  tl»e  contrary  t and  if  he  lofes  or  drops  of  continuing  his  property,  by  difpofiug  of  his  pofief- 
it  by  accident,  it  cannot  be  collc&ed  from  thence  that  fiona  by  will ; or,  in  cafe  he  negfedi  to  difpole  of  it, 
he  defigned  to  quit  the  pofTeffion  ; and  therefore  in  or  is  not  permitted  to  make  any  difpofitien  at  all,  the 

municipal  law  of  the  country  then  flips  in,  and  de- 
clares who  lhall  be  the  fueceflbr,  reprefentative,  or  heir 
of  the  dcceafed  ; that  is,  who  alone  lhall  have  a right 
to  enter  upon  this  vacant  pofleflion,  in  order  to  avoid 
that  confulion  which  its  becoming  again  common 
would  oceaflon.  And  farther,  in  cafe  no  teilament  be 
permitted  by  the  law,  or  none  be  made,  and  no  heir 
can  be  found  fo  qualified  as  the  law  requires,  ftill,  to 


fuch  cafe  the  property  flill  remains  in  the  lofcr,  who 
may  claim  it  again  of  the  finder.  And  this,  we  may 
remember,  i«  the  do'lrine  of  the  Englilh  law  with  id  ac- 
tion to  T*<iW'*f-Trw. 

But  this  method,  of  one  man’s  abandoning  his  pro* 
petty,  and  another  fei/.ing  the  vacant  pofleflion,  how- 
ever well  founded  in  theory,  could  not  long  fubfift  in 
faH.  It  was  calculated  merely  for  the  rudiments  of 


civil  focicty,  and  neceflarily  ccafcd  among  the  compli. 
catcd  interrfts  and  artificial  refinements  of  polite  and 
eflablifhed  governments.  In  thefc  it  was  found,  that 
what  became  inconvenient  or  ufclefs  to  one  man,  was 
highly  convenient  and  ufcful  to  another;  who  was 
ready  to  give  in  exchange  for  it  fomc  equivalent  that 
was  equally  defirahle  to  the  former  proprietor.  This 
mutual  convenience  introduced  commercial  traffic,  and 
the  reciprocal  transfer  of  property  by  fale,  grant,  or 
conveyance  : which  may  be  confidcrcd  either  as  a con- 
tinuance of  the  original  pofleflion  which  the  firft  occu- 
pant had  ; or  as  an  abandoning  of  the  thing  by  the 
prefent  owner,  and  an  immediate  fucteflive  occupancy 


prevent  the  robuft  titk'  of  occupancy  from  again  taking 
place,  the  do&rine  of  elcheats  is  adopted  in  ahnoft 
every'  country ; whereby  the  fovercign  of  the  ftate,  and 
thofe  who  claim  under  his  authority,  are  the  ultimate 
heirs,  and  fuccced  to  thofe  inheritances  to  which  no 
other  title  can  be  formed. 

The  right  of  inheritance,  or  defeent  to  the  children  Of  the 
and  relations  of  the  deceafed,  feems  to  have  been  al-fteht  din. 
lowed  much  earlier  than  the  right  of  deviling  by  tefta-hcr'tanc€’ 
rnent.  We  are  apt  to  conceive  at  the  firft  view  that  it 
has  nature  on  its  lidc ; yet  we  often  mittake  for  na- 
ture what  we  find  cftablilhed  by  long  and  inveterate 
cuftom.  It  is  certainly  a wife  and  effectual,  but  clear- 


of  the  fame  by  the  new  proprietor.  The  voluntary  de-  ly  a political,  cftablilhment ; fincc  the  permanent  right 
religion  of  the  owner,  and  delivering  the  pofleffion  to  of  property,  vefted  in  the  anccllor  himfclf,  was  no 
another  individual,  amount  to  a transfer  of  the  proper-  natural^  but  merely  a ci W/,  right.  It  is  true,  that  the 


tranfmiflion  of  one’s  pofleflions  to  poilerity  has  an  evi- 
dent tendency  to  make  a man  a good  citizen  and  a ufe- 
ful  member  of  focicty  c it  fets  tlie  paflions  on  the  fide 
of  duty,  and  prompts  a man  to  deferve  well  of  the 
public,  when  he  is  furc  that  the  reward  of  his  ferviccs 
w ill  not  die  with  himfclf,  but  be  tranfmitted  to  thofe 
with  whom  he  is  conne&ed  by  the  dcareft  and  mull 
tender  affections.  Yet,  rcafonable  as  this  foundation 


ty  ; the  proprietor  declaring  his  intention  no  longer  to 
occupy  the  thing  himfclf,  but  that  his  own  right  of 
occupancy  lhall  be  vefted  in  the  new  acquirer.  Or, 
taken  in  the  other  light,  if  1 agree  to  part  with  an  acne 
of  my  land  to  Titius,  the  deed  of  conveyance  is  an  evi- 
dence of  my  intending  to  abandon  the  property  ; and 
Titius,  being  the  only  or  firft  man  acquainted  with 

fuch  my  intention,  immcdiatly  fteps  in  and  feizes  the  

vacant  pofleffion : thus  the  confent  exprefled  by  the  of  the  right  of  inheritance  may  feem,  it  is  probable 
conveyance  gives  Titius  a good  righ^  againft  me  ; and  that  its  immediate  original  arofe  not  from  fpeculations 
pofleffion  or  occupancy  confirms  that  right  againft  all  altogether  fo  delicate  and  refined,  and,  if  not  from 
the  world  be  fide*.  fortuitous  circumftanccs,  at  lead  from  a plainer  and 

The  moll  univerfal  and  cflc&ual  way  of  abandoning  more  timplc  principle.  A man's  children  or  nearcll 
jr«f» -n  the  property  is  by  the  death  of  the  occupant:  when,  relations  arc  ufually  about  him  on  his  death -bed,  and 
both  the  actual  pofleflion  and  intention  oi  keeping  pof-  are  the  earlieft  witncfTcs  of  his  deccafc.  They  became 
'^j0CC11*  feflion  ceafing,  the  property,  which  is  founded  upon  therefore  generally  the  next  immediate  occupants,  till 
fuch  pofleflion  and  intention,  ought  alfo  to  ccafc  of  at  length  in  proeef*  of  time  this  frequent  ufage  ripened 
courfc.  For,  naturally  fpeaking,  the  inftant  a man  into  general  law.  And  therefore  alfo  in  the  carlicll 
ccafes  to  be,  he  ceafes  to  have  any  dominion  : elfe,  if  he  ages,  on  failure  of  children,  a man’s  fervantg  bom  un- 
had  a right  to  difpofe  of  his  acquifitions  one  moment  der  his  roof  were  allowed  to  be  his  heirs  ; being  im* 
beyond  his  life,  lie  would  alfo  have  a right  to  direA  mediately  on  the  fpot  when  he  died.  For  we  find  the 
their  difpofal  for  a million  of  ages  after  him  ; w hich  old  patriarch  Abraham  cxprefsly  declaring,  lhat  “ fince 
would  he  highly  ablurd  and  inconvenient  (a).  All  God  had  given  1 m no  feed,  his  ftewand  Eliczer,  one 
property  mull  therefore  ccafe  upon  death,  con  fide  ring  bom  in  his  houfc,  was  his  lieir.” 
men  as  abfolute  individuals  and  unoonnetied  with  ci-  While  property  continued  only  for  life,  teftamcnU 
Vot.  XV-  Part  II.  4 F were 


Wjw  it 


(a)  This  right,  inconvenient  as  it  certainly  is,  the  law  of  Scotland  gives  to  every  man  over  Ills  real  eftate,  b f 
•uUionliug  him  to  entail  it  on  his  heirs  for  ever.  See  Law',  cbtxx.  <jy  10,  ti.  and  Tailzie. 
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IN  TCJtT*  were  ufclcfs  and  unknown  ; and  when  it  became  inhe- 
ritable,  the  inheritance  was  long  indcfcafible,  and  the 
Lift  wills  children  or  heirs  at  law  were  incapable  of  exclufton  by 
mr  *efl4-  wilt  Til!  at  length  it  was  found,  that  fo  Uriel  a rule 
Kent*  of  inheritance  made  heirs  difohedient  and  hcadilrong, 
defrauded  creditors  of  their  juft  debts,  and  prevented 
many  provident  fathers  from  dividing  or  charging  their 
eftates  a>  the  exigence  of  their  families  required.  This 
introduced  pretty  generally  the  right  of  difpofing  of 
one’s  property,  or  a part  of  it,  by  iejlarert! ; that  is, 
by  written  or  oral  inftruclions  properly  tvtbiefftd  and 
authenticated,  according  to  the  fdeti/'ure  of  the  decea- 
s'd ; which  wc  therefore  emphatically  ftyle  his  rvill. 
This  wpi  eftabliihed  in  fome  countries  much  later 
than  in  others.  In  England,  til!  modem  times,  a 
nan  could  ordy  difpofe  of  one-third  of  his  moveables 
from  his  wife  and  children  ; and,  in  general,  no  will 
was  permitted  of  lands  till  the  reign  of  Henry  VIII. 
and  then  only  of  a certain  portion  ; for  it  was  not  till 
after  the  Reiteration  that  the  power  of  devifing  real 
T4  property  became  fo  univerfal  as  at  prefent. 

Xre  cr«a  Wills,  therefore,  and  teftaments,  rights  of  inheri- 
•i'riTnr  1 C t,nco>  aild  lucceflions,  arc  all  of  them  creatures  of  the 
munivml  Ci>n  or  municipal  laws,  and  accordingly  are  in  all  re- 
law*. fpefts  regtdated  by  them  ; every  diftindt  country  ha- 
virg  different  ceremonies  and  requisites  to  make  a tef- 
lament  completely  valid  ; neither  does  any  thing  vary 
more  than  the  right  of  inheritance  under  different  na- 
tional cftablifhmcnts.  In  England  particularly,  this 
diverfity  is  carried  to  fuch  a length,  as  if  it  had  been 
meant  to  point  out  the  power  of  the  laws  in  regula- 
ting the  fucccflion  to  property,  and  how  futile  every 
claim  muft  be  that  has  not  its  foundation  in  the  pofi- 
tive  rules  of  the  ftatc.  In  pci  Tonal  eilates,  the  father 
may  fuccced  to  his  children  ; in  lauded  property,  he 
never  can  be  their  immediate  heir  by  any  the  remoteft 
poflibility  : in  general,  only  the  elded  fon,  in  fome 
places  only  the  yoimgeft,  in  others  all  the  fon*  toge- 
ther, have  a right  to  fuecccd  to  the  inheritance : In 
real  edates,  males  are  preferred  to  females,  and  the 
elded  male  will  ufualfy  exclude  the  reft  ; in  the  divi- 
fion  of  perfonal  eftatn,  the  females  of  equal  degree  are 
admitted  together  with  the  males,  ar.d  no  right  of  pri- 
vy mogeniture  is  allowed. 

Angles  This  one  conlideration  may  help  to  remove  the 
bcn-able*  man?  well- meaning  perlons,  who  frt  up  a 

property  niiftaken  confcience  ir»  oppofition  to  the  rules  of  law. 
removed.  If  a man  clifinherits  his  fon,  by  a will  duly  executed, 
and  leaves  his  edatc  to  a ft  ranger,  there  are  many  who 
confidtT  this  proceeding  as  contrary  to  natural  judice  ; 
while  others  fo  fcrupuloufly  adhere  to  the  fuppofed  in- 
tention of  the  dead,  that  if  a will  of  lands  be  attefted 
by  only  ftiw a vitutfles  indead  of  tbney  which  the  law 
requires,  tlvey  are  apt  to  imagine  that  the  heir  is 
bound  in  confcience  to  rclinquiih  his  title  to  the  devi- 
fce.  But  both  of  them  certainly  proceed  upon  very  er- 
roneous principle** : as  if,  on  the  one  hand,  the  fon  had 
by  nature  a right  to  facceed  to  his  father’s  lands ; or 
as  if,  on  the  othui  liand,  the  owner  was  by  nature 
entitled  to  dire  ft  fucccflion  of  his  property  after 
his  own  deccaft.  ."/here as  the  law  of  nature  fuggefts, 

tlia*  on  the  death  of  the  pnfleffor,  the  eftate  (hould 
again  become  common,  and  be  open  to  the  next  occu- 
pant, uulef#  etherwife  ordered,  for  the  fake  of  civil 


peace,  by  the  pofttive  law  of  fociety.  The  pofttive  Pwpenv. 
law  of  fociety,  which  is  with  tu  the  municipal  hws  of  — ^ 
England  and  Scotland,  directs  it  to  veil  in  fuch  perfon 
as  the  lift  proprietor  lhall  bv  will,  attended  with  certain 
requifites,  appoint  ; and,  in  defeat  of  fuch  appointment, 
to  go  to  fome  particular  perfon,  who,  from  the  reftili  of 
certain  local  condiiutions,  appears  to  be  the  heir  at 
bw.  Hence  it  follows,  that,  where  ;hc  appointment  is 
regularly  made,  there  cannot  be  a flvulow  of  right  in 
any  one  but  the  perfon  appointed : and,  where  the  nc- 
ceflhnr  requifites  are  omitted,  the  right  of  the  heir  is 
equally  ftrong  and  built  upon  as  folid  a foundation,  as 
the  right  of  the  devifee  would  have  been,  luppofnig 
fuch  requifites  were  obferved.  f ^ 

But,  after  all,  there  arc  fome  few  things  winch,  not- Of  thir-uv 
withstanding  the  general  introduction  and  continuance  that  are 
of  property,  muft  ftill  unavoidably  remain  in  common  ; ftlhiocunx- 
being  fuch  wherein  nothing  but  an  ufufru^tuary  pro-n,0U* 
perty  i»  capable  of  being  had : and  therefore  they  Hill 
belong  to  the  firil  occupant,  during  the  time  he  hold* 
poffeffton  of  them,  and  no  longer.  Such  (among  others) 
arc  the  elements  of  light,  air,  and  water  ; which  a man 
may  occupy  by  means  of  his  windows,  his  gardens, 
his  mills,  and  other  conveniences  : fuch  alfo  arc  the 
generality  of  thofe  animals  which  are  faid  to  be  fer m 
naiurs,  or  of  a wild  and  untameablc  difpofition  ; which 
any  man  may  feize  upon  and  keep  for  his  own  ufe  or 
plcafurc.  All  thefe  things,  fo  long  as  they  remain  in 
pofleflion,  every  man  has  a right  to  enjoy  without  dis- 
turbance ; but  if  once  they  efcape  from  his  cuftody, 
or  he  voluntarily  abandons  the  ufe  of  them,  they  re- 
turn to  the  common  ftock,  and  any  other  man  has  an 
equal  right  to  feize  and  enjoy  them  afterwards.  , j 

Again,  there  arc  other  things  in  which  a permanent  Of  Gmihr 
property  may  fubfift,  not  only  as  to  the  temporary  ufe,  th  nV* 
but  alfo  the  folid  fubftance  j and  which  yet  would  be  *1,rc 
frequently  found  without  a proprietor,  had  not  the  wif- 
dam  of  the  law  provided  a remedy  to  obviate  this  in- 
convenience. Such  arc  forefts  and  other  wafte  grounds, 
which  were  omitted  to  be  appropriated  in  the  general 
diftribution  of  lands  : fuch  alfo  are  wrecks,  eftrays,  and 
that  fpecies  of  wild  animals,  which  the  arbitrary  con- 
ftitutions  of  pofttive  law  have  diilinguifhcd  from  the 
reft  by  the  well-known  appellation  of  game.  With  re- 
gard to  theft*  and  fome  others,  as  difturhances  and  quar- 
rels would  frequently  arife  among  individuals  contend- 
ing about  the  acquiiition  of  this  fpecies  of  property  by 
hrft  occupancy,  the  law  has  therefore  wifely  cut  up 
the  root  of  diffenfion,  by  veiling  the  things  thcmfdves 
in  the  fovereign  of  the  ftatc  ; or  clfe  in  his  reprefenta- 
tives  appointed  and  authorised  by  him,  being  ufually 
the  lords  of  manors.  And  thus  our  legislature  has  urn- 
vcrfally  promoted  the  grand  ends  of  civil  fociety,  the 
peace  and  fccurity  of  individuals,  by  fteadily  purfulng 
that  wife  and  orderly  maxim,  of  afligning  to  every 
thing  capable  of  ownerfhip  a legal  and  determinate 
owner.  ,g. 

In  this  age  of  paradox  and  innovation,  much  has  The  re»- 
been  faid  ot  / itriy  and  equity;  and  fome  few  have  j'n“HS 
contended  for  an  equalization  of  property.  One  ^contem/fo 
the  wilddl  declaimed  on  this  fubjett,  who  is  for  abo-ail  cqualw 
lilhin^  property  altogether,  has  (inadvertently  wc  fup-z*ti  of 
pofe)  given  a complete  confutation,  not  only  «>f  hisk’^P40!* 
own  arguments,  but  alfo  of  the  arguments  of  all  who 

have 
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Pr^rtfy,  have  written,  or,  we  think,  can  write,  on  the  fame  fide 
» ’Ofrhcc).  0£  jjjC  qvieilion.  After  lalwurirg  to  prove  that  it  is 
grofs  injuftice  in  any  man  to  retain  more  than  is 
absolutely  nceeffary  to  fupply  him  with  fi>od,  clothes, 
and  (belter,  thin  zealous  reformer  Hates  an  objc&ion  to 
his  theory,  anting  from  the  well-known  allurements  of 
(loth,  which,  if  the  accumulation  of  property  were  not 
emitted,  would  banifh  induftry  from  the  whole  world, 
'he  objection  he  urges  fairly,  andanfwcnt  it  thus;  “ It 
may  be  obferved,  that  the  equality  for  which  we  arc 
pleading  is  an  equality'  that  would  fucceed  to  a Hate 
of  great  intcllc&ual  improvement.  So  bold  a retolu- 
tion  cannot  take  place  in  human  affairs,  till  the  general 
mind  has  been  highly  cultivated.  The  prefent  age  of 
mankind  is  greatly  enlightened  ; hut  it  is  to  be  feared 
is  not  yet  enlightened  enough.  Hally  and  uridigeftrd 
tumults  may  take  place,  under  the  idea  of  an  equaliza- 
tion of  property  ; but  it  is  only  a calm  and  dear  con- 
vision  of  jufticr,  of  jufticc  mutually  to  be  rendered  and 
received,  of  happincls  to  be  produced  by  the  de/rrtion  cf 
cur  mofl  rodeil fxib'rtty  that  can  introduce  an  invariable  fyf- 
tem  of  this  fort.  Attempts  without  this  preparation  will 
be  prodixftive  only  of  confufion.  Their  effect  will  be  mo- 
memary,  and  a new  and  more  barbarous  inequality  will 
fuccccd.  Each  man  with  unaltered  appetite  will  watch 
his  opportunity  to  gratify  his  love  of  power,  or  his 
love  of  diitin&ion,  by  ufurpiug  on  his  inattentive  ueigh- 
10  hours.” 

Thr  iffe-fl  Thefe  are  juft  obfervations,  and  fuch  as  we  have  of- 
itoceof  lcn  to  ourfdves  on  the  various  propofed  reforma- 
ha  *n  ns-  tiom  of  government.  The  illumination  which  the  au- 
thor  requires  before  he  would  introduce  his  abolition  of 
property,  would  conftitutc  men  more  than  angels  ; for 
to  be  under  the  influence  of  no  paffion  or  appetite,  and 
to  be  guided  in  every  adlion  by  mmtixed  benevolence 
and  pure  intellect,  is  a degree  of  perfection  which  wc 
can  attribute  to  no  being  inferior  to  God.  But  it  is 
the  objeA  of  the  greater  part  of  this  writer's  book  to 
prove  that  all  men  mull  arrive  at  filch  perfection  be- 
fore his  ideal  republic  can  contribute  to  their  happi- 
nefa  ; and  therefore  every  one  who  is  confcious  of  bc- 


Jews,  Chriftiarw,  and  Mahometans,  have  their  leers  and  Prophecy* 
prophets.  — • 

1 he  ill-founded  pretenfions  of  paganifm,  ancient  and 
modem,  have  been  expofed  under  various  articles  of 
this  work.  (See  Divination,  Magic,  Necroman- 
cy, and  Mythology).  And  tlic  claims  of  the  Ara- 
bian importer  are  examined  under  the  article*  Alco- 
a an  and  Mahometanism  ; fo  that  at  prefent  we  have 
only  to  conlj dcr  the  ufc,  intent,  and  truth,  of  the  Jcwilh 
and  Chriliian  prophecies.  4 

Previous  to  our  entering  on  this  inveftigation,  it  may  ^5  '"ror* 
be  proper  to  oblme,  that  ia  the  Scripture*  oi  tiie  Old  t°  -CC|-/,  V1. 
and  New  left  aments,  the  figiu&catiou  of  the  word  pro- mu*  n.caa* 
phecy  is  not  always  confined  to  the  foretelling  of  fu-ings. 
turc  events.  In  fcveral  in  (lances  it  is  of  the  fame  im- 
port with  preaching,  and  denotes  the  faculty  of  illu- 
ft  rating  and  applying  to  prefent  practical  purpofes  the 
doctrines  of  prior  revtlation.  Thus  in  Nehemiah  it  is 
faid,  44  Thou  haft  appointed  prophets  to  preach  * j"  and  - ^h.  vh 
whoevet  Ipraketh  unto  men  to  edification,  and  exhorts-  '* 
tion,  and  comfort,  is  by  St  Paul  called  a prophet  { . Hence  ^nr‘ 
it  was  that  there  were  fchools  of  prophets  in  I frad,  v ' 

where  young  men  were  inftruded  in  the  truths  of  re- 
ligion, and  fitted  to  exhort  and  conifott  the  people. 

In  this  article,  however,  it  is  chiefly  of  importance  to 
confine  ourfelvea  to  that  kind  of  propliecy  which,  in 
declaring  truths  cither  pall,  prefent,  or  future,  required 
the  immediate  infpiration  of  God.  $ 

Even,'  one  who  looks  into  the  hitlory  of  the  world  *fl<l 

muil  obferve,  that  the  minds  of  men  have  from  the 
ginning  been  gradually  opened  by 'a  train  of  events  Hill  acquired 
improving  upon,  and  adding  light  to  each  other ; as 
that  of  each  individual  is,  by  proceeding  from  the  firft 
dements  and  feeds  of  fcience,  to  more  enlarged  views, 
and  a ft  ill  higher  growth.  Mankind  neither  are  nor 
ever  have  been  capable  of  entering  into  the  depths  of 
knowledge  at  once  ; of  receiving  a whole  fytlem  of  na- 
tural or  moral  truths  together ; but  muft  be  let  into 
them  by  degrees,  and  have  them  communicated  by  little 
and  little,  as  they  arc  able  to  bear  it.  That  this  is  the 
cafe  with  rcfpcCt  to  human  fcience,  i*  a fail  which  can- 
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ing  at  any  time  fwaytd  by  paffion,  and  who  feels  that 
he  is  more  attached  to  his  wife  or  children  than  to 
ftrangers,  will  look  without  envy  to  the  prefent  inequa- 
lities of  property  and  power,  if  he  be  an  intelligent  dif- 
ciple  of  Mr  Godwin. 

J. iter  ary  Pkomktt,  See  Corr-Rigb. 

PROPHECY  is  a word  derived  from  and 

in  its  original  import  lignifics  the  prediction  of  future 
events 

As  God  alone  can  perceive  with  certainty  the  future 
actions  of  free  agents,  and  the  remote  confequcnccs  of 
thofe  laws  of  nature  which  he  himfclf  cftablilhed,  pro- 
phecy, when  clearly  fulfilled,  affords  the  mod  convincing 
evidence  of  an  intimate  and  fopcmatural  communion 
between  God  and  the  perfon  who  uttered  the  predic- 
tion. Together  with  the  power  of  working  miracles, 
it  is  indeed  the  only  evidence  which  can  be  given  of  fuch 
a communion.  Hence  among  the  profit  (Tors  of  every  re- 
ligious fyftcm,  except  that  which  is  called  the  religion 
of  nature,  there  have  been  numbcrlcfs  pretenders  to 
the  gift  of  prophecy.  The  Pagan  nations  of  antiquity 
had  their  oracles,  augurs,  and  fioothfayers.  Modern 
idolaters  have  their  necromancers  and  diviners ; and  the 


not  be  qiicftiouid ; and  there  is  as  little  room  to  que- 
ftion  it  wfith  refped  to  the  progrefs  of  religious  know- 
ledge among  men,  either  taken,  collectively  or  in  each 
individual.  Why  the  cafe  is  thus  in  both,  why  all  arc 
not  adult  at  once  in  body  and  mind,  is  a qudlion  which 
the  religion  of  nature  is  equally  called  upon  with  re  re- 
lation to  anfwer.  The  fact  may  not  be  cafily  account- 
ed for,  but  the  reality  of  it  in  incontrovertible.  g 

Accordingly,  the  great  object  of  the  fcvcral  rc vela- The  reve- 
tions  recorded  in  the  Old  Tctlunent  was  evidently  to 
keep  alive  a fenfc  of  religion  in  the  minds  of  men,  an<lYcftament 
to  train  them  by  degrees  for  the  reception  of  thofe  gradwl* 
fimplc  but  iubliinc  truths  by  which  they  were  to  be  fa- 
ved.  'The  notions  which  the  early  dcicendanU  of  A- 
dam  entertained  of  the  Supreme  Being,  and  of  the  re- 
lation in  which  they  ftood  to  him,  wete  probably  very 
grofa  ; and  we  fee  them  gradually  refined  by  a feriet  of 
revelations  or  prophecies,  each  in  fucccflion  more  ex- 
plicit than  that  by  which  it  was  preceded,  till  the  ad- 
vent of  Him  who  was  the  way,  the  truth,  and  the  life, 
and  who  brought  to  ligtot  life  and  immortality. 4 

When  a revelation  was  made  of  any  important  truth, 
the  grounds  of  which  the  mind  of  man  has  oot'facul- 


4 F 3 


Digitized  by  Google 


PRO 

Prn;-fcrey.  ^u*»  to  comprehend,  that  revelation,  though  undoubt* 

' ’ edlv  a prophecy,  mull  have  been  fo  far  from  confirtn- 

Prophecy  *nS  l*ic  trut*4  revealed  religion  in  general,  that  it 
always  ac-  could  not  gain  credit  itfelf,  but  by  fume  cxtrinfic  evi- 
eompanied  deuce  that  it  iRune  indeed  from  God.  Hence  we  find 
by  mira-  Mofes,  after  it  was  revdkd  to  him  from  the  burning 
*'  bufli  that  he  (hould  deliver  his  countrymen  from  Egyp- 
tian bondage,  replying,  44  Behold,  they  will  not  believe 
me,  nor  hearken  to  my  voice ; for  they  will  fay,  the 
I, oid  hath  not  appeared  unto  thee/’  This  revelation 
certainly  conftitutcd  him  a prophet  to  Ifracl  ; and  there 
cannot  be  a doubt  but  that  he  perfectly  knew  the  divine 
fourcc  from  which  he  received  it : but  he  very  naturally  and 
icafonably  concluded,  that  the  children  of  Ifracl  would 
not  believe  that  the  Lord  had  appeared  to  him,  uttlefs 
he  could  give  them  fomc  other  proof  of  this  preterna- 
tural appearance  than  his  own  fimple  affirmation  of  its 
reality.  This  proof  he  was  immediately  enabled  to 
give,  by  having  conferred  upon  him  the  power  of  work- 
ing miracles  in  confirmation  of  his  prophecy.  Again, 
when  Gideon  was  called  to  the  deliverance  of  Ifracl, 
the  angel  of  the  Lord  came  and  faid  unto  him,  44  The 
Lord  is  with  thee,  thou  mighty  man  of  valour:  go  in  tliis 
thy  might,  and  thou  (halt  favc  Ifracl  fiotn  the  hand  of  the 
Midianites.  Have  not  I fent  thee  V * Here  was  a pro- 
phecy delivered  by  the  angel  of  the  Lord  to  encourage 
Gideon’s  undertaking : but  he,  being  probably  afraid 
of  fomc  illufion  of  fenfe  or  imagination,  demanded  a 
fign  that  he  was  really  an  angel  who  talked  with  him. 
A fign  is  accordingly  given  him,  a miraculous  lign, 
with  which  he  is  fatiaiicd,  and  undertakes  the  work  ap- 
g pointed  him. 

Anri  of  it-  From  thefe  and  many  ftmilar  tranfa&ions  recorded 
ro"  f *n  l^c  Old  Tc  ft  ament,  it  appears  that  prophecy  was  never 
cf  aTeve-  *ntei»dcd  as  evidence  of  an  original  level  at  ion.  It  is 
iatioo.  indeed,  by  its  very  nature,  totally  unfit  for  fuch  a pur- 
pole  ; becaufe  it  is  impofiible,  without  fomc  cxtriniic 
proof  of  its  divine  origin,  to  know  whether  any  pro- 
phecy be  true  or  falfe,  till  the  era  arrive  at  which  it  ought 
to  be  fulfilled.  When  it  is  fulfilled,  it  affords  complete 
evidence  that  he  who  uttered  it  fpake  by  the  fpirit  of 
God,  and  that  the  doftriivei  which  he  taught  of  a reli- 
gious nature,  were  all  either  dictated  by  the  fame  fpiiit, 
or  at  Icaft  arc  true,  and  calculated  to  direct  mankind  in 
p the  way  of  their  duly. 

ft  wm  in-  The  prophecies  vouch fafed  to  the  patriarchs  in  the 
tended  to^  molt  early  periods  of  the  world,  were  all  intended  to 
fenfe  of  re-  keep  a^'ve  1,1  their  minds  a fenfe  of  religion,  aud  to  di- 
ligiona-  red  their  views  to  the  future  completion  of  that  firft 
and  greateft  prophecy  which  was  made  to  Adam  irn- 
®CiJ-  mediately  on  his  fall : hut  in  order  to  fccurc  credit  to 
thofe  prophecies  thcmfelves,  they  were  always  accom- 
panied by  fomc  miraculous  fign  that  tliey  were  indeed 
given  by  the  God  of  truth,  and  not  the  dclufions  of 
ianaticiim  or  hypucrify.  Prophecy,  in  the  proper  fenfe 
of  the  word,  commenced  with  the  fall ; and  the  firft 
in  It  a nee  of  it  is  implied  in  the  fentcnce  denounced  upon 
the  original  deceiver  of  mankind  ; 44  I will  put  enmity 
between  thee  aivd  the  woman,  and  between  thy  feed 
10  and  her  feed  : It  lhall  bruife  thy  head,  and  thou  (halt 
Probable  bruife  his  heel/* 

effefi*  of  This  prophecy,  though  o»c  of  the  mod  important 
^ that  ever  was  delivered,  when  confidcrcd  by  itfelf,  is  cx- 

on°qur^irft  ceedin^ly  obfeure.  That  Adam  fliould  have  under- 
parent*.  JLood  it,  as  fomc  of  his  degenerate  fans  have  pretended 
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to  do,  in  a literal  fenfe,  is  abfolutely  impoffiMe.  He  P;<»rbecy% 
knew  well  that  it  was  the  great  God  of  heaven  and 
earth  who  was  (peaking,  and  that  fuch  a Being  was  % 
incapable  of  trilling  with  the  wrctchcdncf*  of  his  fallen 
creature.  The  fentcnce  denounced  upon  liimfclf  and 
his  wife  was  awful  aud  fevere.  The  womao  was  doom- 
ed to  iorrow  in  conception  ; the  man  to  forrow  and 
travel  all  the  days  of  his  life.  The  ground  was  cur- 
fed  for  his  fake ; and  the  end  of  the  judgment  was, 

44  Dull  thou  art,  and  to  dull  thou  (halt  return.’*  Had 
our  firft  parents  been  thus  left,  they  mull  have  looked 
upon  thcmfelves  as  rejected  by  their  Maker,  delivered 
up  to  trouble  and  forrow  in  the  world,  and  as  having  no 
hope  in  any  other.  With  fuch  imprtflions  on  their  minds 
they  could  have  retained  no  fenfe  of  religion;  for  religion; 
when  unaccompanied  by  hope,  is  a ftatc  of  frenzy  and 
diftraflion : yet  it  is  certain  that  they  could  have  no 
hope  from  any  thing  cxprcfdy  recorded  by  Mofes,  ex- 
cept what  they  might  draw  from  this  fentcnce  palled 
on  their  deceiver.  Let  us  then  endeavour  to  afeertain 
what  confolation  it  could  afford  them. 

At  that  awful  juncture,  they  mull  have  been  fcnfible 
that  their  fall  was  the  victory  of  the  ferpent,  whom  by 
experience  they  had  found  to  be  an  enemy  to  God  and 
to  roan.  It  could  not  therefore  but  be  fomc  comfort 
to  them  to  hear  tlus  enemy  firft  condemned,  and  to  fee 
that,  however  he  had  prevailed  againlt  them,  he  had 
gained  no  victory  over  their  Maker.  By  his  condem- 
nation they  were  fecund  from  thinking  that  there  was 
any  malignant  being  equal  to  the  Creator  in  power  and 
dominion  ; an  opinion  which,  through  the  prevelaucy  of 
evil,  gained  ground  in  after  times,  and  was  dcftructivc 
of  all  true  religion.  The  belief  of  God’s  fupremc  do- 
minion being  thus  preferved,  it  was  dill  neccffary  to 
give  them  fuch  hopes  as  might  induce  them  to  love  as 
well  as  to  fear  him ; and  thefe  they  could  not  but  con- 
ceive when  they  heard  from  the  mouth  of  their  Creator 
and  Judge,  tliat  the  ferpent’s  vielory  was  not  complete, 
even  over  thcmfelves ; that  they  and  their  poftcrity 
lliould  be  enabled  to  conteil  his  empire ; and  that 
though  they  were  to  fuffer  much  in  the  ilruggle,  they 
(hould  vet  finally  prevail,  bruife  the  ferpent ’s  head,  and 
deliver  thcmfelves  trom  his  power  and  dominion. 

This  prophecy  therefore  was  to  our  firft  parents  a 
light  (lulling  in  a dark  place.  All  that  they  could 
certainly  conclude  from  it  was,  that  their  cafe  was  noL 
defperate  } that  fotne  remedy,  fomc  deliverance  from  the 
evil  they  were  under,  would  in  lime  appear  ; but  when  or 
Ku/tre,  or  by  tvb.u  truant  they  were  to  be  delivered,  they 
could  not  p'jffibl y undcriland,  unlefs  the  matter  was 
further  revealed  to  them,  as  probably  it  was  at  the  tnfti- 
tution  of  facrificc  (See  Sacrifice).  Obfeure,  how- 
ever, as  this  promile  or  prophecy  was,  it  ferved  after 
the  fall  as  a foundation  for  religion,  aud  trull  and  con- 
fidence towards  God  in  hopes  of  deliverance  in  time 
from  the  evils  of  difobedicnce  : aud  this  appears  to  have 
been  the  foie  purpofc  for  which  it  was  given,  and  not, 
as  fomc  well-meaning  though  weak  advocates  for  Chrif- 
tianity  have  imagined,  as  a prediction  puinting  JirrM'y 
to  the  crofii  of  Chriil. 

As  this  prophecy  was  the  firft,  fo  is  it  the  only  eon- 
fiderable  one  in  which  we  have  any  concern  from  the 
creation  to  the  days  of  Noah.  It  was  proportioned  to 
the  then  wants  and  ncccflities  of  the  woild,  and  was  thr 
grand  charter  of  God’s  mercy  after  the  fulL  Nature 

had 
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Lad  no  certain  help  for  fmnrrt } her  rights  were  loft 
with  her  innocence.  It  was  therefore  neoeflary  either 
to  deftroy  the  offenders,  or  to  ratfc  them  to  a capacity 
of  falvation,  by  giving  them  fuch  hopes  an  might  ena- 
ble them  to  cxcrcife  a reasonable  religion.  So  far  the 
light  of  this  prophecy  extended.  By  what  meant  God 
intended  to  work  their  falvation,  Ue  did  not  exprefsly 
declare  : and  who  has  a right  to  complain  that  he  did 
not,  or  to  preferibe  to  him  rules  in  difpeufing  his  mercy 
to  the  children  of  men  ? 

Upon  the  hopes  of  merer  which  this  prophecy  gives 
in  very  general  terms,  mankind  relied  till  the  birth  of 
Noah.  At  that  period  a new  prophecy  was  delivered 
by  Lamed],  who  foretds  that  his  ion  (houid  comfort 
them  concerning  the  work  and  toil  of  their  hands, 
•*  bccaufe  of  the  earth  which  the  Lo'd  had  cu  fed.”  We 
arc  to  remember  that  the  curfc  pronounced  upon  the 
earth  was  part  of  the  fentcnce  parted  upon  our  firll  pa- 
rents ; and  when  that  part  was  remitted,  if  it  ever  was 
remitted,  mankind  would  acquire  new  and  mure  lively 
hopes  that  in  God’s  good  time  they  fhouldbe  freed  from 
the  whole.  But  it  has  been  ihown  by  biihop  Sherlock*, 
that  this  declaration  of  Lantech's  was  a prediction,  that 
during  the  life  ot  his  fon  the  curfc  fhould  be  taken  off 
from  the  earth  : and  the  fame  prelate  lias  proved  with 
great  perfpicuity,  and  in  the  moll  fatisfaefory  manner, 
that  this  happy  revolution  actually  took  place  alter 
the  flood.  'Hie  limits  prescribed  to  an  article  of  this 
kind  will  not  permit  us  even  to  abridge  his  arguments. 
We  ihall  only  obferve,  that  the  truth  of  his  conduiion 
is  manifeit  from  the  very  words  of  feripture  ; for  when 
God  informs  Noah  of  his  defign  to  deftroy  the  world, 
he  adds,  “ But  with  thee  will  I eftablifh  my  covenant:” 
and  a*  loon  as  the  deluge  was  over,  he  declared  that  he 
44  would  not  again  curfe  the  ground  any  more  for  man’s 
fake  ; but  that  while  the  earth  ihould  remain,  feed-time 
and  harvest,  and  cold  and  heat,  and  fummer  and  winter, 
and  day  and  night,  (houid  not  ccafc.”  From  this  lall 
declaration  it  is  apparent  that  a curfe  bad  !>eeu  on  the 
earth,  and  that  feed-time  and  harvelt  had  often  failed  ; 
that  the  curfc  was  iiow  taken  off ; and  that  in  conlc- 
qucncc  of  this  covenant,  as  it  is  called,  with  Noah  and 
his  feed  and  with  every  living  creature,  mankind  Ihould 
not  henceforth  be  fubjeCted  tu  toil  io  levers  and  fo  gene- 
rally fruitlefs. 

ft  may  feem  furprifing  perhaps  to  fomc,  tliat  after  fo 
great  a revolution  in  the  world  as  the  deluge  made, 
God  Ihould  fay  nothing  to  the  remnant  of  mankind  of 
the  punilhments  and  rewards  of  another  life,  but  Ihould 
make  anew  covenant  with  them  relating  merely  to  fruit- 
ful lcaforts  and  the  blelTmgs  of  the  earth.  But  in  the 
feripturcs  we  fee  plainly  a gradual  working  of  provi- 
dence towards  the  redemption  of  the  worlds  from  the 
curfc  of  the  fall ; that  the  temporal  blcfimgs  were  firit 
rtftored  as  an  earned  and  pledge  of  better  things  to 
follow ; and  that  the  covenant  given  to  Noah  had, 
ftrietly  fpcaking,  nothing  to  do  with  the  hopes  of  futuri- 
ty, which  were  icfcrvctl  to  be  the  matter  of  anuthcr 
covenant,  iu  another  age,  and  to  be  revealed  by  him, 
whofe  province  it  was  to  44  bring  life  and  immortality 
to  light  through  the  gofpcl.”  But  if  Noah  and  his 
forefathers  expected  deliverance  from  the  whole  curfc  of 
the  fall,  the  actual  deliverance  from  oat  part  of  it  was 
a very  good  pledge  of  a further  deliverance  to  be  ex- 
pected in  time.  Man  himfclf  was  curfed  as  well  as  the 
ground  j he  was  doomed  to  dull : and  fruitful  fcafons 
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are  but  a fmall  relief,  compared  to  the  greatnefs  of  hi«  Prophecy, 

lofs.  But  when  fruitful  fcafons  came,  and  one  part  of v—"^' 

the  curfe  was  evidently  abated,  it  gave  great  afftirance 

that  the  other  Ihould  not  hit  for  ever,  but  that  by 

fomc  means,  iUll  unknown  to  them,  they  Ihould  lie 

freed  from  the  whole,  and  finally  bruife  the  ferperu’s 

head,  who,  at  tire  deluge,  had  fo  feverdy  bruifed  man’s 

heel. 

Upon  this  aflurance  mankind  relied  for  feme  genera- 
tions, and  practifcd,  as  we  have  every  rcafon  to  believe, 
a rational  worfhip  to  the  one  God  of  the  uuiverfe.  At 
lall,  however,  idolatry  was  by  fomc  means  or  other  in- 
troduced (fee  Polytheism),  and  fpread  fo  univcrfally 
through  tl»e  world,  that  true  religion  would  iu  all  pro- 
bability have  entirely  failed,  had  nut  God  viflbiy  inter- 
poled  to  preferve  fuch  a fenfe  of  it  as  was  nee  diary  for 
the  accomplishment  of  his  great  dclign  to  reltorc  man- 
kind.  This  he  did  by  calling  Abraham  from  amidil  ^rgmifc  im 
his  idolatrous  kindred,  and  renewing  to  him  the  word  of  Abi*luu% 
prophecy:  44  Get  thee  out  of  thy  country  (faid  he), 
and  trom  thy  kindred,  and  from  thy  father’s  huufc, 
unto  a land  that  I will  (hew  thee.  And  I will  make  of 
thee  a great  nation,  and  I will  blcfs  thee  and  make  thy 
name  great ; and  thou  (halt  be  a bit  fling.  And  I w'Ul 
blefs  them  that  blefs  thee,  and  curfc  him  that  curfeth 
thee  ; and  iu  thee  Ihall  all  the  families  of  the  earth  be 
blefledr”  Thefe  magnificent  promifes  arc  fcvcral  times 
repeated  to  the  father  of  the  faithful  with  additional  cir- 
cumilance*  of  great  importance,  fuch  as,  44  that  he  Ihould 
be  multiplied  exceedingly  ; that  he  fhould  be  a fatlicr 
of  many  nations  ; that  kings  (houid  come  out  of  him 
and  above  all,  tliat  God  would  eftablifh  an  everlaJUng  co- 
venant with  him  and  his  feed,  to  give  him  and  them  all 
the  land  of  Cannan  for  an  ever  hitting  and  to  be 

their  God.*9 

Upon  fuch  of  thefe  promifes  as  relate  to  tempo- 
ral blc (Tings  we  need  not  dwell.  They  arc  much 
of  the  Caine  nature  with  thofe  which  had  been  given 
before  to  Lamcch,  Noah,  Shem,  and  Japheth  ; and  all 
the  world  knows  how  amply  and  literally  they  have 
been  fulfilled.  There  was  however  fo  little  probability 
iu  nature  of  their  accompliihment  at  the  time  when  they 
were  made,  that  we  find  the  patriarch  afking  44  Where- 
by lie  (houid  know  f that  he  (houid  inherit  fuch  an  ex-t  Oenefi* 
tent  of  country  ?”  And  as  the  promifes  that  he  fhould lv* 
inherit  it  were  meant  to  be  a foundation  for  religion 
and  confidence  iu  God,  a miraculous  fign  was  given  him 
that  they  came  indeed  from  the  fpirit  of  truth.  This 
removed  from  his  mind  every  doubt,  and  made  him  give* 
the  fullcft  credit,  not  only  to  them,  but  alfo  to  that 
other  promife,  “ that  in  his  feed  (houid  all  the  nations 
of  the  earth  be  blefled.” 

What  diftiucl  notion  he  had  of  this  Liefling,  or  in 
what  manner  he  hoped  it  (houid  be  efiefted,  we  cannot 
pretend  to  fay.  44  But  that  he  underltood  it  to  be  a 
promife  of  reftoring  mankind,  and  delivering  them  from 
the  remaining  curie  of  the  fall,  there  can  be  no  doubt. 

He  knew  that  death  had  entered  by  fin ; lie  knew  that 
God  had  promifed  vifiory  and  redemption  to  the  feed 
of  the  woman.  Upon  the  hopes  of  this  rclloratiou  the 
religion  of  his  anceilors  was  founded ; and  when  God, 
from  whom  this  blcfling  on  all  men  was  expc&ed,  did 
exprefsly  promife  a blcfling  on  all  men,  and  in  this  pro- 
mife founded  his  everlafting  covenant — what  could  Abra- 
ham clfc  expe €l  but  the  completion  m his  feed  of  that 
ancient  promife  and  prophecy  concerning  the  vifiory 

tw- 
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Vrvheey  to  he  obtained  by  the  woman’s  feed  ? The  curfe  of  the 

> ground  was  expiated  in  the  flood,  and  the  earth  reftored 

with  a blcfling,  which  w*asthc  foundation  of  the  tempo* 
ml  covenant  with  Noah  ; a large  Ihaie  of  which  God 
cxpreftly  grants  to  Abraham  and  his  pofterity  partlcu- 
lariy,  together  with  a promife  to  bring,  by  tlicir  means, 
a new  and  further  hitfling  upon  the  whole  race  of  men. 
If  we  lay  thefe  tilings  to  heart,  we  cannot  fuppofe  that 
left  could  be  expelled  from  the  new  promife  or  prophe- 
cy given  to  Abraham  than  a deliverance  ftom  that  part 
of  the  curfe  ftill  remaining  on  mat : Dujl  thou  art,  and 
to  dujl  thin  foah  rtturn.  In  virtue  of  this  covenant  A- 
braham  and  his  pofterity  had  rcafon  to  exped  that  the 
time  would  come  when  man  fhould  be  called  from  his 
dull  again.  For  this  expectation  they  had  his  aflurance 
who  gave  the  covenant,  that  he  would  be  their  God 
for  ever.  Well  might  our  Saviour  then  tell  the  fons  of 
Abraham,  that  even  Mofes  at  the  both  fhowed  the  re* 
furred  ion  of  the  dead,  when  he  called  the  Lord  the 
God  of  Abraham,  and  the  God  of  ll'aac,  and  the  God 
• Sher-  of  Jacob*.” 

'£unu{t  Thefe  promifes  made  to  Abraham  were  renewed  to 
1}  Pr/fLy  Ifsac  and  Jacob  ; to  the  lift  of  whom  it  was  revealed, 
not  only  that  all  .lie  nations  of  the  earth  ftiould  be 
To  iric  bleflcii  in  his  feed,  but  that  the  bleffing  fhould  fprin£ 
acJ  Jacob.  from  his  fon  Judah.  It  is,  however,  by  no  means  evi- 
dent that  anyone  of  thofe  patriarchs  knew  precifcly  by 
what  mram  (a)  the  curfe  of  the  fall  was  to  be  entirely 
removed,  and  all  men  colled  from  their  dull  again.  It 
wo*  enough  that  they  were  convinced  of  the  fatt  in  ge- 
neral terms,  fince  fuch  coirviftion  was  a fufticicut  foun- 
dation of  a rational  religion  ; and  the  defeendants  of  A- 
braham  had  no  other  foundation  upon  which  to  reft 
1 * their  hopes,  and  pay  a cheerful  worflitp  to  the  God  of 
The  Jjw  • f their  fathers,  till  the  giving  of  the  law  to  Mofes.  Then 
Mafti  and  ;n(jcr<j  they  were  incorporated  into  a focicty  with  mu. 
'rrdiojr  fucipal  law*  of  their  own  and  placed  under  a theocratic 
pofhcti  government;  the  temporal  promifes  made  to  their  fa- 
thers were  amply  fulfilled  ; religion  was  maintained  a- 
mong  them  by  rewards  and  punUhments  equally  diftri- 
buted  in  this  world  (fee  Theology)  : and  a feries  of 
prophets  fuccccding  one  another  pointed  out  with  great- 
er and  greater  clcarocfs,  as  the  fulnefsof  time  approach- 
ed, the  per  fon  who  was  to  redeem  mankind  from  the 
power  of  death  ; by  what  means  he  was  to  work  that 
great  redemption,  and  at  what  prccifc  period  he  was  to 
make  his  appearance  in  the  world.  By  thefe  fupema- 
tural  intcrpoVitions  of  divine  providence,  the  principles 
of  pure  theifm  and  the  practice  of  true  religion  were 
preferved  among  the  children  of  Ifrael,  when  all  other 
nations  were  funk  in  thegrofleft  idolatry,  and  wallowed 
in  the  moll  abominable  vices;  when  the  far-famed  E- 
gyptians,  Greeks,  and  Romans,  fell  dow  n with  adoration 


to  flock*  and  ftones  and  the  vilcll  replies;  and  when 
they  had  no  well  grounded  hope  of  another  life,  and 
were  in  fact  without  God  in  the  world.  ifr 

From  this  Ihoit  deduction,  we  think  ourfclves  intitlcd  Vet* 
to  conclude,  that  the  primary  ufe  and  intent  of  prophe-j^ 
cy,  under  the  various  difpenfations  of  the  Old  Telia- , 
merit,  was  not,  as  is  too  often  fuppofed,  to  eftabliJh  the  clip-au 
divine  mifiion  of-Jefus  Chrift,  but  to  keep  alive  in  die 
minds  of  thofe  to  whom  it  was  given,  a fenfe  of  reli- 
gion, and  a hope  of  future  deliverance  from  the  cuvfc  of 
the  tall.  It  was,  tn  the  expreftive  language  of  St  Peter, 

44  a light  that  (hone  in  a dark  place,  unto  which  men 
did  well  to  take  heed  until  the  day  dawned  and  the  day- 
ftar  arok  in  their  hearts.”  But  though  this  was  cer- 
tainly the  original  intent  of  prophecy  (for  Chrift,  had 
he  never  been  foretold,  would  have  proved  himfclf  to 
be  the  Sun  of  God  with  power  by  his  aftonilhing  mi- 
racles, and  his  refurreiiion  from  the  dead),  yet  it  can- 
not be  denied,  that  a long  fcrics  of  prophecies,  given 
in  different  and  fir  di  ft  at  it  ages,  and  having  all  their 
completion  in  the  life,  death,  and  refurre&ion,  of  Jcfui, 
concur  very  forcibly  with  the  evidence  of  miracles  to 
prove  that  he  was  the  feed  of  the  woman  ordained  to 
bruife  the  head  of  the  ferpent,  and  reft  ore  man  to  hit 
forfeited  inheritance.  To  tlie  Jews  tiic  force  of  this 
evidence  mull  have  been  equal,  il  not  fupertor,  to  that 
of  miracles  tbemfehes  ; and  therefore  we  find  the  A- 
poftlcs  and  firft  preachers  of  the  gofpcl,  in  their  ad- 
d relies  to  them,  conllantly  appealing  to  the  law  and  the 
prophets,  whillt  they  urged  upon  the  Geutiles  the  evi- 
dcnce  of  miracles.  1 7 

In  order  to  form  aright  judgment  of  the  argument  ^ PrI>* 
for  the  truth  of  Chriftianity  drawn  from  the  fure  w°rd^f^:a 
of  prophecy,  w e mull  not  conlidcr  the  prophecies  given  i^rn 
in  the  Old  Teilamcnt  as  fo  many  prediitiotu  only  inde-  coaoe&is^ 
pendent  of  each  other;  for  if  we  do,  we  Ihali  totally  loft 
fight  of  the  purpofc  for  which  they  were  originally  gi- 
ven, and  Ihali  never  be  able  to  futufty  ourfclves  when 
confronted  by  the  objections  of  unbelievers.  It  is  cafy 
for  men  of  leifuie  and  tolerable  pails  to  find  difficulties 
in  particular  predictions,  and  in  the  application  of  than 
made  by  writers,  who  lived  many  hundred  years  ago, 
and  who  had  many  ancient  books  and  records  of  the 
Jewilh  church,  from  which  they  drew  many  paf&gcs, 
and  perhaps  fome  prophecies;  which  books  and  records 
we  have  not  to  enable  us  to  underlland,  and  to  juftify 
their  applications.  But  it  is  not  fo  cafy  a matter  to 
(how,  or  to  perfoade  the  world  to  believe,  that  a chain 
of  prophecies  reaching  through  fevcral  thousand  years, 
delivered  at  different  times,  yet  manifeftly  fubfervient 
to  one  and  the  fame  adminiflration  of  providence  from 
beginning  to  end,  is  the  effect  of  art  and  contrivance 
and  religious  fraud.  In  examining  the  ftrvcral  prophe- 
8 cics 


(a)  This  they  certainly  could  not  know  from  the  promifes  exprefled  in  the  very  general  terras  in  which  they 
are  recorded  in  the  book  of  Genefis.  It  is,  however,  not  improbable  that  thofe  promifes,  as  they  immediately 
received  them,  were  conceived  in  terms  more  prccifc  and  particular  ; and,  at  ail  events,  DrWarburton  has  proved 
to  the  full  convi&ion  of  every  man  who  is  not  a determined  unbeliever,  that  Abraham  wras  commanded  to  fa- 
e-rificc  bis  fon  Ifaac,  not  only  as  a trial  of  his  obedience,  but  alfo  that  God  might  give  him  what  he  earnelUy  de- 
fin'd, .1  fcenital  representation  of  the  means  by  which  mankind  were  to  be  redeemed  from  death.  The  learned  wri- 
ter thinks,  and  his  reafoniug  compels  us  to  think  with  him,  that  to  this  tnuifaction  our  tiawiour  alludes  when 
he  fays,  44  Your  father  Abraham  rejoiced  to  fee  my  dayt  and  he  law  it  and  was  glad.” 
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pfojtaey.  f lei  recorded  in  the  Old  Teflarccnt,  we  are  not  to  fup- 

L_  » pofe  that  each  of  them  exprefsfy  pointed  out  and  char - 
ij  characterized  Jefua  Chrift.  Had  they  done  fo,  in* 
Head  of  being  a fupport  to  religion  in  general,  the  pur- 
pofc  for  i which  they  were  originally  intended,  they 
vould  have  had  a very  different  effect,  by  making  thofc 
to  whom  they  were  given  repine  at  being  placed  under 
eifpenfations  fo  very  inferior  to  that  of  the  gofpel.  We 
arc  therefore  to  inquire  only  whether  all  the  notices, 
which,  in  general  and  often  metaphorical  term*,  God 
gave  to  the  fathers  of  his  intended  falvation,  are  perfect- 
ly smfwcred  by  the  coming  of  Chrift ; and  we  (hall  find 
that  nothing  has  been  promt  fed  with  refpec’t  to  that  fub- 
jr£t  which  has  not  been  performed  in  the  am  pic  lk  man- 
ner. If  we  examine  the  prophecies  in  this  manner,  we 
/hall  find  that  there  is  not  one  of  them,  which  the  A- 
poftks  have  applied  to  the  Media h,  that  is  not  appli- 
cable in  a rational  and  important  fenfe  to  fomething  in 
the  birth,  life,  preaching,  death,  refurrection,  and  afeen- 
fion  of  Jefu%  of  Nazareth  ; that  as  applied  to  him  they 
are  all  confident  with  each  other ; and  that  though 
fame  few  of  them  may  he  applied  without  abfurdity  to 
perfons  and  events  under  the  Jcwiih  difpenfation,  Chrift 
is  the  only  perfnn  that  ever  cxiftcd  in  whom  they  all 
meet  as  in  a centre.  In  the  limits  prefcribed  us,  it  is  im- 
poflible  that  wc  fhould  enter  upon  a particular  proof  of 
this  pufition.  It  has  been  proved  by  numbctlcfs  wri- 
ters, and,  with  rcfpe&  to  the  molt  important  prophecies, 
by  none  with  greater  fucccfs  than  biftiop  Sherlock  in  his 
Uft  and  Intent  of  Prophecy  in  th?  Jieveral  ages  of  the  xoorld; 
a work  which  we  recommend  to  our  readers  as  one  of 
the  molt  valuable  on  the  fubjecl  in  our  own  or  any  other 
it  language. 

O’jtdioa  tint  admitting  that  it  would  have  been  improper,  for 
*^e  reafons  already  hinted  at,  to  have  given  a clear  and 
precife  defeription  of  Chrid,  and  the  Chriilian  difpen- 

cj,  ‘ (at  ion,  to  men  who  were  ordained  to  live  under  difpen- 

fations  lefs  perfeft,  how,  it  may  lie  afkcd,  comes  it  to 
pals  that  many  of  the  prophecies  applied  by  the  writers 
of  the  gofpel  to  our  Saviour  and  his  actions  arc  Hill  dark 
and  obfeure,  and  fo  far  from  belonging  evidently  to  him 
and  to  him  only,  that  it  requires  much  learning  and  fa- 
gacity  to  Ihow  even  now  the  connection  between  fomc 
>9  prophecies  and  the  events  ? 

Ailwati  In  anfwer  to  thefe  queftion  s,  the  learned  prelate  juft 
referred  to  obferves,  “ That  the  obfeurity  of  prophecy 
does  not  arife  from  hence,  that  it  is  a relation  or  descrip- 
tion of  fomething  future  ; for  it  is  as  eafy  to  fpeak  of 
things  future  plainly,  and  intelligibly,  as  it  is  of  things 
part  or  prefent.  It  is  not,  therefore,  of  the  nature  of 
prophecy  to  be  obfeure ; for  it  may  cafily  be  made, 
when  he  who  gives  it  thinks  fit,  as  plain  as  hiftory.  On 
the  other  fide,  a figurative  and  dark  defeription  of  a 
future  event  will  be  figurative  and,  dark  ftill  when  the 
event  happens ; and  consequently  will  have  all  the  ob- 
Jcurity  of  a figurative  and  dark  defeription  as  well  after 
as  before  the  event.  The  prophet  Iiaiah  deferibes  the 
peace  of  Chrift’s  kingdom  in  the  following  manner  : 

* The  wolf  (hall  dwell  with  the  lamb,  and  the  leopard 
fliall  lie  down  with  the  kid,  and  the  calf  and  the  young 
lion,  and  the  falling,  together,  and  a little  child  (hall 
lead  them.*  Nobody,  fomc  modem  Jews  excepted, 
ever  underftood  this  literally  ; nor  can  it  now  be  lite- 
rally applied  to  the  ftatc  of  the  gofpel.  It  was  and  is 
capable  of  different  interpretations ; it  may  mean  tem- 


poral peace,  or  that  internal  and  fpiritual  peace — that  Prrphef* 
tranquillity  of  mind,  which  fets  a man  at  peace  with 
God,  hirr.fclf,  and  the  world.  But  whatever  the  true 
meaning  is,  this  prophecy  docs  no  more  obtrude  one 
determinate  fenfe  upon  the  mind  fmee  the  coming  of 
Chrift  than  it  did  before.  But  then  we*  fay,  the  (late 
of  the  gofpel  was  very  properly  prefigured  in  this  de- 
scription, and  is  as  properly  prefigured  in  a hundred 
more  of  the  like  kind  ; and  iincc  they  all  agree  in  a fair 
application  to  the  Rate  of  the  gofpel,  we  llrongly  con- 
clude, that  this  ftatc  was  the  thing  foretold  under  fuch 
expreffions.  So  that  the  argument  from  prophecy  for 
the  truth  of  Chriftianity  docs  not  reft  on  this,  that  the 
event  has  nereffarily  limited  and  ascertained  the  parti- 
cular fenfe  and  meaning  of  every  prophecy  ; but  in  this, 
that  cvcre  prophecy  has  in  a prope  r fenfe  been  completed 
by  the  coming  of  Chrift.  It  is  abfurd,  therefore,  to 
expert  clear  ami  evident  conviction  from  every  finghr 
prophecy  applied  to  Chrift  ; the  evidence  muft  arife 
from  a view  and  compare  foil  of  all  together.”  It  is 
doubtlefs  a great  miftakc  to  fuppofe  that  prophecy  was 
intended  folely  or  chicdy  for  their  fakes  in  whofc  time 
the  events  predicted  arc  to  happen.  What  great  occa- 
fion  is  there  to  lay  in  fo  long  beforehand  the  evidence 
of  prophecy  to  convince  men  of  things  that  are  to  hap- 
pen in  their  own  times ; the  troth  ol  which  they  may,, 
if  they  plcafe,  learn  from  their  own  fends?  Yet  fomc 
people  arc  apt  to  talk  as  if  they  thought  the  truth  of 
the  events  predicted  depended  very  much  on  the  evi- 
dence of  prophecy  : they  fpeak,  fur  inftance,  as  if  they 
imagined  the  certainty  and  reality  of  our  Saviour’s  re- 
fu  met  ion  were  much  concerned  in  the  clcamefs  of  the 
prophecies  relating  to  that  great  and  wonderful  event, 
and  feem  to  think  that  they  are  confuting  the  truth  of 
his  refurrcClion  when  they  are  pointing  out  the  abfur- 
dity of  tire  prophecies  relating  to  it.  But  can  any  thing 
be  more  abiurd  ? For  what  ground  or  pretence  is  there 
to  inquire  whether  the  prophecies  foretelling  that  the 
Mcffiah  fliould  die  and  rife  again  do  truly  belong  to 
Chrift,  unlcfs  we  arc  firft  fatisfied  that  Cliriil  died  and 
rofe  again  ? 

The  pail  which  unbelievers  ought  to  take  in  this 
queftion,  if  they  would  make  any  ufe  of  prophecy, 

(hould  be,  to  (how  from  the  prophets  that  Chnft  was 
nccdlarily  to  rile  from  the  dead;  and  then  to  prove 
that  in  Fad  Jcfus  never  did  rife.  Here  would  be  a plain 
confcquencc.  But  if  they  like  not  this  method,  they 
ought  to  let  the  prophecies  alone  ; for  if  Chrift  did  not 
rife,  there  is  no  luirm  done  though  the  prophets  have 
not  foretold  it.  And  if  they  allow  the  refutrc&ion  of 
Chrift,  what  do  they  gain  by  diferediting  the  prophets? 

The  event  will  be  what  it  is,  let  the  propliectes  be  what 
they  will. 

Thcfc  confidcrations  (how  how  far  the  gofpel  is  nccef- 
far'dy  concerned  in  prophetical  evidence,  and  how  dear 
the  prophecies  iboukl  be.  Chrift  claims  to  be  the  per- 
foo  foretold  in  the  law  and  the  prophets ; and  as  troth 
mull  ever  be  confident  with  itfdf,  this  claim  mull  be 
true  as  well  as  all  others,  This  is  the  part  then  to  be 
tried  on  the  evidence  of  prophecy  : Is  Chriil  that  per- 
fon  drferibed  and  foretold  under  the  Old  Tcftamcnt  or 
not?  Whether  all  the  prophecies  relating  to  him  be  plain 
or  not  plain,  it  matters  little  ; the  finglc  queftion  is. 

Arc  there  enough  plain  to  ihow  us  that  Chriil  is  the 
perfon  foretold  under  the  Old  Tcftamcnt  ? If  there  be, 

wc 


Digitized  by  Google 


PRO  r Cos  1 PRO 


wr  are  at  an  end  of  our  inquiry,  tnd  want  no  farther 
Vr  v*-—  jlcjp  fporn  prophecy  5 efpecially  fince  we  have  feen  the 
day  dawn  and  enjoyed  the  marvellous  light  of  the  gofpcl 
. of  God. 

from^lic71*  Blit  fo  unreasonable  are  unbelievers,  that  whzlft  fomc 
clrarr.cf*  of  ^ them  object  to  the  obfeurity  of  the  prophecies,  o- 
f me  pro-  thers  have  rejected  them  altogether  on  account  of  their 
pl  cue*,  charncfs,  pretending  that  they  are  hi  (tones  and  not 
predictions.  The  prophecies  againil  which  this  objec- 
tion has  been  chiefly  urged  arc  thofc  of  Daniel,  which 
were  fitft  called  in  queftion  by  the  famous  Porphyry. 
He  affirmed  that  they  were  not  compofcd  by  Daniel, 
whofc  name  they  bear,  but  by  fomc  autlior  who  lived 
in  Judea  alyjut  the  time  of  Antioehus  Epiphxnc* ; 
becaufc  all  to  that  time  contained  true  hiftory,  but  that 
all  the  fads  beyond  that  were  man ife Illy  falfc. 

Atdwticd  ^’his  method  of  oppofing  the  prophecies,  as  a father 
’ of  the  church  rightly  obferves,  is  the  flrongeil  tdlimo- 
ny  of  their  truth  : for  they  arc  fo  cxa&ly  fulfilled,  that 
to  infidels  the  prophet  feemed  not  to  have  foretold 
things  future,  but  to  have  related  thing*  paft.  To  an 
infidel  of  this  age,  if  he  has  the  fame  ability  and  know- 
ledge of  hiftory  that  Porphyry  had,  all  the  fubfequent 
prophecies  of  Darn'd,  except  thofc  which  arc  Hill  ful- 
11  filling,  would  appear  to  be  hiflory  and  not  prophecy t 
From  »hu  for  (t  entirely  overthrows  the  notion  of  their  being 
eVfint'c  CD  WT**tcn  'n  the  days  of  Antiochus  Epiphanes , or  of  the 
«he  ohjee-  Maccabees , and  cftablifhes  the  credit  of  Daniel  as  a pro- 
tion  wa»  phet  beyond  contradiction,  that  there  arc  fcvcral  of 
firft  darted  thofc  prophecies  which  have  been  fulfilled  fmee  that  pe- 
riod as  well  as  before ; nay,  that  there  arc  prophecies  ef 
Daniel  which  are  fulfilling  at  this  very'  time  in  the 
world. 

Our  limits  will  not  permit  us  to  enter  into  the  ob- 
jections which  Imvc  been  made  to  this  prophet  by  the 
author  of  The  Literal  Scheme  of  Prophecy  ctmfukred ; 
nor  is  there  oecaiion  that  we  (hould  enter  into  them. 
They  have  been  lill  examined  and  completely  anfwcrcd 
by  Bilhop  Chandler  in  his  Vindication  of  his  Defence  of 
•ChriJjiamlj,  by  Mr  Samuel  Chandler  in  his  Viml'ua- 
thm  of  the  Antiquity  and  Authority  of  Daniel's  Prophecies , 
and  by  Bilhop  Newton  hi  his  excellent  Dfferiations  on 
And*fr»m  ^ Properties.  To  thefe  authors  we  refer  the  reader  | 
feci*  rf  if  c and  lhall  conclude  the  prefent  -article  with  a view  of 
prcfsol  fomc  prophecies  given  in  very  remote  ages,  which  arc  in 
a£c*  tins  age  receiving  their  accomph'fhment. 

Of  thefe  the  fiirft  is  that  of  Noah  concerning  the  fer- 
vitude  of  the  poftcrity  of  Canaan.  In  the  greater  part 
of  original  rnanuferipts,  and  in  our  vcrfion  of  the  holy 
fcripturcs,  this  prophecy  is  thus  expreffird : 44  Curled 
be  Canaan ; a fervant  of  fervants  Audi  he  be  unto  his 
brethren  :**  but  in  the  Arabic  vcrfion,  and  in  fomc  co- 
pies of  the  Scptuagiut,  it  is,  44  Curfed  lie  Haiti  the  fa- 
ther of  Canaan  ; a fervant  of  fervants  (hall  he  be  to 
his  brethren.”  Whether  the  curfe  was  really  pronoun- 
ced upon  Ham,  which  we  think  mod  probable,  or  on- 
ly upon  hisfon  Canaan,  we  (hall  find  the  prediction  re- 
markably fulfilled,  not  barely  ages  after  the  book  of 
Gcnefis  wws  very  generally  known,  but  alfo  at  this  ve- 
ry day.  It  is  nccdlcfs  to  inform  any  man  who  has  but 
looked  into  the  Old  Tcflament,  that  when  ihe  ancient 
patriarchs  pronounced  either  a curfc  or  a blefling  upon 
any  of  their  fons,  they  meant  to  declare  the  future  for- 
tunes, not  of  that  fon  individually,  but  of  his  defee n- 
as  a tribe  or  a uatiou.  Let  us  keep  tikis  in  mind, 


and  proceed  ta  compare  with  Noah’s  prophecy  frfl  foptay. 
the  fortunes  of  the  defeendauts  of  Canaan,  the  fourth  ‘ — 
fon  of  Ham,  and  then  the  fortunes  of  the  poilerity  of 
Ham  by  his  other  fons. 

With  the  fate  of  the  Canaanitcs  even.'  reader  is  ao 
quainted.  They'  were  conquered  by  Jofhua  fcvcral  cen- 
turies after  the  delivery  of  this  prophecy  ; and  fuch  of 
tliem  as  were  not  exterminated  were  by  him  and  Solo 
mon  reduced  to  a (late  of  the  lowed  fervitude  to  the  It- 
raclites,  the  poftcrity  of  Shcm  the  brother  of  Ham.  The 
'Greeks  and  Romans,  too,  who  were  the  defendants  of 
Japhcth,  not  only  fubdued  Syria  and  Palcftine,  but  alfo 
pur  feed  and  conquered  fuch  of  the  Canaanitcs  as  were 
anywhere  remaining,  as  for  ittilance  the  Tyrians  and 
Carthaginians,  of  whom  the  former  were  ruined  by  A- 
Icxander  and  the  Grecians,  and  the  latter  by  Scipio  and 
the  Romans.  Nor  did  the  effects  of  the  curfc  ftop 
there.  The  miferable  remainder  of  tlrat  devoted  people 
have  hern  ever  fincc  (laves  to  a foreign  yoke  ; firrt  to  the 
Saracens  who  are  defeended  from  Shcm,  and  afterwards 
to  the  Turks  who  arc  defeended  from  japhcth  ; and 
under  the  Turkiffi  dominion  they  groan  at  this  day. 

If  we  take  the  prophecy  as  it  Hands  in  the  Arabic 
vcrfion,  its  accompli fhmem  is  ftill  more  remarkable. 

The  whole  continent  of  Africa  was  peopled  principally 
by  the  poftcrity  of  Ham.  And  for  how  many  ages  ha« 
the  lietter  parts  of  that  country  lain  under  the  domi- 
nion firft  of  the  Romans,  then  of  the  Saracens,  and  now 
of  the  Turks  ? In  what  wickednefs,  ignorance,  barba- 
rity, fiavery,  and  mifery,  live  moll  of  its  inhabitants? 
and  of  the  poor  negroes  how  many  thoufands  are  every 
year  fold  and  bought  like  beads  in  the  market,  and  con- 
veyed from  one  quarter  of  the  world  to  do  the  work  of 
beads  in  another  ; to  the  full  accomplifhmcnt  indeed  of 
the  prophecy,  but  to  the  lading  difgracc  of  thofc  who 
are  from  the  love  of  gain  the  inftrumenta  of  fulfilling 
it.  Nothing  can  be  more  complete  than  the  execution 
of  the  (enforce  as  well  upon  Ham  as  upon  Canaan  j 
and  the  hardieft  infidel  will  not  dare  to  fay  that  it  was 
pronounced  alter  the  event. 

The  next  prophecy  which  we  (hall  notice  is  that  of 
Abraham  concerning  the  multitude  of  his  defeendants  { 
which  every  one  knows  is  Hill  fulfilled  in  the  Jews  even 
in  their  difperfed  Hate,  and  therefore  cannot  have  lieea 
given  after  the  event  of  which  it  fpcaks. 

Of  the  fame  kind  arc  the  fcvcral  prophecies  concern- 
ing Ifiunacl  ; of  which  fomc  have  been  fulfilled,  and 
otlieis  are  at  prefent  fulfilling  in  the  moll  allonilhing 
manner.  Of  this  fon  of  Abraham  it  was  foretold,  that 
44  he  (houhl  be  a wild  man  ; that  his  hand  (hould  be 
agaJnH  every  man,  and  every  man’s  hand  againil  him ; 
that  he  (hould  dwell  in  the  prefence  of  all  his  brethren ; 
that  he  Ihould  be  multiplied  exceedingly,  beget  twelve 
princes,  and  become  a great  nation.”  The  facred  hif- 
toriau  who  records  thefe  prophecies  adds,  that  44  God 
was  with  the  lad,  and  he  grew,  and  dwelt  in  the  wilder- 
nefs  and  became  an  archer.” 

To  ihow  how  fully  and  literally  all  thefe  prophecies 
have  been  accompliihcd,  would  require  more  room  than 
we  have  to  bellow  ; and  to  the  reader  of  hiAory  the  la- 
bour would  be  fuperfluous.  We  (hall  therefore  only 
requeft  the  unbeliever  to  attend  to  the  hiflory  of  the 
Arabs,  the  undoubted  defeendants  of  Ithmacl  j and  to 
fay  how  it  come*  to  pafs,  that  though  they  have  been 
robbers  by  land  and  pirates  by  fca  (or  time  iinmemo- 
7 rial, 
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• rial,  though  their  hands  have  been  again  ft  every  man, 

* and  every  man’s  hand  againft  them,  they  always  have 
dwelt,  and  at  this  day  dwell,  in  the  pre fence  of  their 
brethren,  a free  and  independent  people.  It  cannot  be 
pretended  that  no  attempt  has  ever  been  made  to  con- 
quer them  ; for  the  greated  conquerors  in  the  world 
have  all  in  their  turns  attempted  it : but  though  fome 
of  them  made  great  progrefs,  not  oue  was  ever  crown- 
ed with  fuccefs.  It  cannot  be  pretended  that  the  in* 
acLcfliblencfs  of  their  country  has  been  their  protection ; 
for  their  country  has  been  often  penetrated,  though  it 
never  was  entirely  fubdued.  When  in  all  human  pro- 
bability they  have  been  on  the  brink  of  ruin,  they  were 
fignaUy  and  providentially  delivered.  Alexander  was 
picparing  an  expedition  again  Ik  them,  when  he  was  cut 
off  in  the  flower  of  his  age.  Pompey  was  in  the  career 
of  his  conqncds,  when  urgent  affairs  called  him  elfe- 
where.  Ailius  Gallius  had  penetrated  far  into  their 
country,  when  a fatal  difeafe  deffroyed  great  numbers 
of  his  men,  and  obliged  him  to  return.  Trajan  befic- 
ged  their  capital  city,  but  was  defeated  by  thunder  and 
lightning  and  whirlwinds.  Severus  befieged  the  lame 
city  twice,  and  was  twice  repelled  from  before  it.  The 
Turks,  though  they  were  able  to  wreft  from  them  their 
foreign  cunqueils,  have  been  lb  little  able  to  fubdue  the 
Arabs  thcmldves,  or  even  to  reffrain  their  depredations, 
that  they  are  obliged  to  pay  them  a fort  of  annual  tri- 
bute for  the  fafe  pillage  of  the  pilgrims  who  go  to 
Mecca  to  pay  their  devotions.  On  thefe  fads  we  (hall 
not  exclaim.  He  who  is  not  llruck  upon  comparing 
the  Ample  biilory  of  this  Angular  people  with  the  pro* 
phccica  fo  long  ago  delivered  of  them  and  their  ’great 
anceffor,  whole  love  of  liberty  is  compared  to  that  of 
the  wild  afs,  would  rife  wholly  unmoved  from  our  ex- 
clamations. 

A fourth  prophecy  of  this  kind,  which  cannot  be  al- 
leged to  have  been  uttered  after  the  event,  is  the  de- 
nunciation of  Mofes  again  It  the  children  of  Ifracl  in  cafe 
of  their  difobcdicnce  ; which  is  fo  literally  fuIAlled,  that 
even  at  this  moment  it  appears  rather  a hidory  of  the 
prefent  llatc  of  the  Jews,  than  a remote  prediction  of  their 
apoftacy  and  puniftiment.  “ Amd  the  Lord  (hall  fcaiter 
thee  am^ng  all  people  from  the  one  end  of  the  earth  even 
unto  the  other.  And  among  thefe  nations  (halt  thou 
find  no  eafe,  neither  (hall  the  lolc  of  thy  foot  have  reft ; 
but  the  Lord  (hall  give  thee  there  a trembling  heart,  and 
failing  of  eyes,  and  forrow  of  mind.  And  thy  life  (hall 
lujng  in  doubt  before  thee  ; and  thou  (halt  fear  day  and 
night,  and  (halt  have  none  aflurance  of  thy  life.”  (Dent, 
xxviii.  64,  65,  66.)  “ And  thou  (halt  become  an  afto- 
nUhment,  a proverb,  and  a bye-word,  among  all  uations, 
whither  the  Lord  (hall  lead  you.”  (Dcut  xxviii.  37.) 

Similar  to  this  denunciation,  but  attended  with  fotne 
circumffances  dill  more  wonderful,  is  the  following  pre- 
diction of  the  prophet  Hofea  : “ The  children  of  Ifracl 
(hall  abide  many  days  without  a king,  and  without  a 
prince,  and  without  a facrifice,  and  without  an  image, 
and  without  an  ephod,  and  without  teraphim.  After- 
wards (hall  the  children  of  Ifracl  return,  and  feck  the 
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Lord  their  God,  and  David  their  king;  and  (hall  fear  Pruphcsy. 
the  Lord  and  his  goodnefa  in  the  latter  days  (a)”  In — v— ^ 
tin's  paffage  wc  find  the  (late  of  the  Jews  for  the  lait 
1700  years  clearly  and  diffinctly  deferibed  with  all  its 
circumffancra.  From  the  time  that  they  rejected  their 
Mcfiiah  all  things  began  to  work  towards  die  delt  ruc- 
tion of  their  politics  both  civil  and  religious ; and  with- 
in a few  years  from  his  death,  their  city,  temple,  and 
government,  were  utterly  ruined ; and  they  themfclvcs, 
not  carried  into  a gentle  captivity,  to  enjoy  their  laws, 
and  five  under  governors  of  their  own  as  they  did  in 
lktbylon,  but  diey  were  fold  like  beads  in  a market, 
and  became  Haves  in  the  drifted  fenfe ; and  from  that 
day  to  this  have  had  neither  prince  nor  chief  among 
them.  Nor  will  any  one  of  them  ever  be  able,  after  all 
their  pretences,  to  prove  his  defeent  from  Aaron,  or  to 
fay  with  certainty  whether  he  is  of  the  tribe  of  Judah 
or  of  the  tribe  of  Levi,  till  be  (hall  difeover  that  un- 
known country  where  never  mankind  dwelt,  and  where 
the  apocryphal  Efdras  has  placed  their  brethren  of  the 
ten  tribes.  This  bring  the  cafe,  it  is  itnpoflible  they 
can  liavc  either  an  altar,  or  a facrifice,  or  a priefthood, 
according  to  the  inditution  of  Mofes,  but  are  evidently 
an  outcad  people  living  under  laws  which  cannot  be  ful- 
filled. 

The  canfc  of  this  deplorable  condition  is  likcwife  af*  Arvl’he 
Agned  with  the  fame  perfpicuity  : They  are  frittered  eaufe  of 
over  the  face  of  the  earth,  bccaufc  they  do  not  acknow* il- 
ledge  Chrid  for  the  McfAah  ; bccaufc-  they  do  not  fub- 
mit  to  their  own  king,  the  true  David.  In  the  pro- 
phetic writings  the  name  of  David  is  frequently  giver* 
to  the  Mcffiah,  who  was  to  dcfrctid  from  that  prince. 

Thus  Ezekiel,  f peaking  of  the  kingdom  of  Chrid,  fays, 

“ I will  fet  up  one  Shepherd  over  them,  and  he  (hall 
feed  them,  even  my  fervant  David  ; he  (hall  feed  them, 
and  he  (hall  be  their  (hepherd.”  And  Jeremiah  fays, 

“ They  (hall  ferve  the  Lord  their  God,  and  David  their 
king,  whom  I will  raife  up  unto  them.” 

That  in  thefe  place*,  a*  well  as  in  the  paffage  under 
confideration,  the  Mefliah  is  meant,  is  undeniable  ; for 
David  the  fon  of  Jcffc  was  dead  long  before  any  of 
the  three  prophets  was  born  ; and  by  none  of  them  it 
is  faid,  **  afterwards  David  their  king  (hall  come  again;” 
but  u afterwards  the  children  of  Ifracl  Avail  etvr.  to 
David  their  king,”  they  (hall  recover  from  their  blind 
infatuation,  and  leek  him  whom  they  have  not  yet 
known.  By  their  not  receiving  Jcfus*  for  the  Chriil, 
they  have  forfeited  all  claim  to  the  divine  favour,  and 
arc,  of  confcquence,  ” without  a king,  and  without  a 
chief,  and  without  a facrifice,  and  without  an  altar,  and 
without  a priedhood.”  _ 

The  time,  however,  will  come,  when  they  (hall  re-  j^r  ^ 
turn  and  fcck  “ the  Lord  their  God  arid  David  their  rU'n  utfo 
king  ;”  when  they  (hall  tremble  before  him  whom  their fo-ttold. 
fathers  crucified,  and  honour  the  fon  even  as  they  ho- 
nour the  father.  That  this  part  of  the  prophecy  will 
in  time  be  as  completely  fulfilled  as  the  other  has  been, 
may  be  confidently  expefted  from  the  wonderful  pre- 
servation of  the  Jews  for  fo  many  ages.  Scattered  as 
4 G they 


. (s)  Such  is  our  tranflation  of  this  remarkable  prophecy ; but  the  Greek  verfion  of  the  Seventy  has  it,  perhaps 
snore  properly,  thus  : “ The  children  of  Ifracl  (hall  abide  many  days  without  a king,  and  without  a chief,  and 
without  facrifice,  and  without  an  altar,  and  w ithout  a priedhood,  and  without  prophecies.  Afterwards,”  & c- 
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P**lh<cy.  they  are  owt  the  whole  earth,  and  hated  as  they  are  by 
all  nations,  if  might  naturally  be  thought,  that  in  pro* 
cefs  of  tune  they  would  have  coalcfcrd  with  tlieir  con- 
querors, and  have  been  ultimately  abforbed  and  anni- 
hilated by  tlie  union,  fo  that  not  a trace  of  them  Ihouhl 
now  have  remained  t yet  the  fad  is,  that,  difperfed  as 
they  have  ever  finer  been  over  the  whole  face  of  the 
globe,  they  have  never,  in  a jingle  inftance  in  any  coun- 
, try,  loll  their  religious  or  national  diftintiions ; a; id 

they  are  now  generally  fuppofed  to  be  as  numerous  as 
they  were  under  the  reigns  of  David  and  Solomon. 
This  is  contrary  to  all  hiftory,  and  all  experience  of 
the  eoitrfe  of  human  affairs  in  fimilar  cafes  j it  has 
been  boldly  and  juilly  ft y led  a Handing  miracle.  With- 
in 1000  or  1200  years  back,  a gioat  variety  of  extra- 
ordinary and  important  revolutions  have  taken  place 
among  the  nations  of  Europe.  In  the  foul  hern  past  of 
this  itland  the  Britons  were  conquered  by  the  .Saxons, 
the  Saxons  by  the  Danes,  and  the  Danes  and  Saxons 
by  the  Normatvs ; but  in  a few  centuries  thefe  oppofite 
and  hoflile  nations  ware  consolidated  into  on©  indiftm- 
guiftiable  Truk.  Italy,  about  the  fame  time  that  Bri- 
tain was  fuhdtted  by  the  Saxons,  was  conquered  by  the 
Goths  and  Vandals : and  it  is  not  eafy  to  conceive  a 
more  ftrikingcontrafl  than  that  which  fubfifted  between 
the  polifhed  inhabitants  of  that  delightful  country  and 
their  lavage  invaders  ; and  yet  how  Toon  did  all  diftinc- 
tion  ceafe  between  them  1 In  France,  the  Roman  colo- 
nies gradually  aflimilated  with  the  ancient  Gauls  ; and 
in  Spain,  though  the  Moors  continued  for  fcveral  ages, 
and  till  their  final  expulfion,  a dittiatl  people,  yet  after 
they  were  once  reduced  to  a Hate  of  fubjc&ion,  their 
numbers  very  (enfihly  dimini thed ; and  fucb  of  them  as 
were  fuffered  to  remain  after  their  laft  overthrow  have 
been  long  fince  fo  blended  with  the  Spaniards  that  they 
cannot  now  be  diftingmfhed.  But  with  regard  to  the 
Jews,  the  wonder  is,  that  though  they  do  not  in  any 
country  where  they  arc  fettled  bear  any  proportion  to 
the  natural  inhabitants  though  they  are  ©niverfally  re- 
duced to  a ftale  of  the  loweft  fobje&ion,  and  even  ex- 
pofed  to  hatred,  contempt,  and  portent  ion  ; yet  in  110 
inftance  dot*  there  feem  to  be  the  leaf!  appearance  or 
pi  (lability  of  their  numbers  living  dhninifhed,  in  no  in* 
fiance  do  they  ilifeovcr  any  decay  of  attachment  to  their 
wdigious  principles.  Whence  then  comes  it  that  this 
people  alone,  who,  having  no  form  of  governmeBt  or  a 
republic  anywhere  fubfifting,  are  without  the  means  by 
which  other  people  arc  kept  united  and  diftimft,  (houkl 
Hilt  be  prekrved  among  ft  fo  many  different  nations  * 
How  comes  it,  when  they  have  been  thus  featured  in- 
to fo  many  dillant  comers,  like  dull  which  cannot  he 
perceived,  that  they  fhould  ft  ill  fo  long  furvi»e  the 
diftblutton  of  their  own  fate,  as  well- -as  that  of  fo  many 
others  ? To  theft:  quell  ions  the  softy  cr  is  obvious:  They 
are  preferred,  that,  as  a nation,  41  they  may  return  and 
ftek  the  hord  their  God  and  David  their  king,  and 
fear  the  Lord  and  his  goodaefs  ta  the  latter  days.” 

We  might  Here  fubjoin  many  prophecies  both  from 
tic+^rc?  C Old  and  the  New  TkfWncnt,  and  efpcciafty  from 
' - the  writings  of  St  Paul  asd  St  John,  which  fb  dearly 
deferihe  tlie  various  fortunes  of  the  Chriftian  church,, 
her  pmgrt-fs  to  that  ftate  of  general  corrupt  ion  under 
which  fhc  vw*  funk  three  centuries  ago,  and  her  gra- 
dual rcftoralioa  to  her  primitive  purity,  that  they  can- 
not  be  feppufed  to  proceed  from  the  cuaoiug  t ratiuidi 


ffte  hri- 

finn 

thiuth. 


of  men,  or  t©  have  been  written  after  the  events  of  ftropfeey,' 
which  they  fpcak.  To  do  juftiee  to  thefe,  how- 
ever,  would  require  a volume,  and  many  excellent  vo»  " 

lumes  have  been  written  upon  them.  The  reader  who 
wiftica  for  fati*fi*&ion  on  fo  interefthig  a ftibjc&  will  do 
well  to  confuk  the  writings  of  Mr  Mcdt  and  Sir  Ifaac 
Newton,  together  with  Bifhop  Newton's  DiflVrtatioru, 
and  the  Sermons  of  Htird,  Halifax,  and  Bagot,  preach- 
ed at  Warburton's  leftue,  We  IhaH  only  obferve,  that 
one  of  the  ableft  reafoners  that  Great  Britain  ever  pro- 
duced, after  having  paid  the  clofeft  attention  to  the  pre- 
di&ions  of  the  New  Tcftamrnt,  hath  been  bold  enough 
to  put  the  truth  of  revealed  religion  itfclf  upon  the  rea- 
lity of  that  prophetic  fpirit  which  foretold  the  desola- 
tion of  Chrift*8  church  and  kingdom  by  amtichrift.  H If 
(fays  lie),  in  thi  pays  op  St  Pawl  and  St  John, 
there  wnt  any  footHcp  of  iuch  a fort  of  power  as  this 
in  the  »<»rld;  or  if  there  had  skin  any  fnch  power 
in  the  world ; or  if  there  was  them  any  appear- 
ance or  probability  that  could  make  it  enter  into  the 
heart  of  man  to  imagine  that  there  svsa  could  bb  any 
fuch  kind  pf  power  in  the  world,  much  hft  io  the 
tf tuple  or  <h*inb  *f  GeJf  anti  if  there  be  not  mow  fuch 
a power  a&tutUy  and  confpicuoufty  txerdfed  m the 
world  j and  if  any  pi&urc  of  this  power,  drawn  af- 
T*R  th«  event,  can  now  dc  (bribe  it  more  plainly  and 
exa&ly  than  it  was  originally  de&vibcd  in  the  words  of 
the  prophecy — then  may  it,  with  fome  degree  of  plaufi- 
hiiity,  be  fliggefted,  that  the  prophecies  are  nothing 
more  than  enthufiailic  imaginationa.” 

Upon  the  whole,  we  conclude  with  Hilltop  Sherlock, 
that  t!ie  various  prophecies  recorded  in  the  Holy  Scrip- 
tures were  given,  not  to  enable  man  to  forefee  with 
ckamels  future  events,  but  to  fupporl  the  fevera)  chfe 
penfations  of  religion  under  which  they  were  reflective- 
ly promulgated.  The  principal  prophecies  recorded  in 
the  Old  Tcftament  fed  mankind  to  Itope  for  a complete 
deliverance  from  the  curie  of  the  foil ; and  therefore 
tended  to  HU  their  minds  with  gratitude,  ami  to  enforce 
a ehectfol  obedience  to  that  God  w!k>  in  the  mid  ft  of 
judgment  remembereth  mercy.  The  prophecies,  whe- 
ther in  the  Old  or  New  Tellament,  that  pourtray  the 
p relent  ftate  of  the  Jew*,  and  the  various  fortunes  of 
the  Chriftian  church,  as  they  are  daily  fol&fiiag  in  the 
prefcnc©  of  aB  nocn,  are  the  ftrongeft  pofttbfe  proof  of 
the  divinity  of  our  holy  religion,  and  fupply  to  ns  in 
the  latter  days  the  place  of  miracles,  by.  which  it  was 
at  firft  eftahlifhed. 

PROPHET,  in  general,  a peribn  who  foreteh  fo* 
ture  events  ; but  m particularly  applied  to  fuch  inspired 
perions  among  the  jews  as  were  commitfioucd  by  God 
to  declare  his  will  and  purposes  to  that  people.  Among 
the  canonical  hooka  ot  the  Old  Tcftament  we  have  the 
writings  of  id  prophe  t*,  four  of  whom  arc  denominated 
the  g*e*t&  n-cyirCf,  vix.  Ifaiak,  Jerenuah*  Eaekiel,  and 
Darnel  j fo  called  from  the  length  or  extent  of  their 
writings,  which  exceed  thofc  of  the  others,  vkt.  JHfofea* 

Joel,  Amos  Obadudi,  Jonah,  Micah,  Nahum,  Hab?k- 
kuk,  Haggai,  Zechariah,  and  Makchi,  who  are  called 
the  UJJtr  proffsiti,  from  the  Ihortnefs  of  their  writings. 

The  Jews  Jo  not  place  Daniel  among  the  prophets,  be* 
caufe,  they  fay,  he  lived  the  life  of  a courtier  rather 
tlum  that  of-  a prophet.  An  Account  of  the  firvcral 
writings  of  the  prophets  may  be  teen  each  under  its 
parvicuuir  head,  ike  the  iutude  Xsaiail,  lb 

fur. 
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Prophet  $*s  of  the  PitfitrsTit  in  feripttfre  hiftory,  an  appcl- 
!!  ktiou  given  to  young  men  win*  were  educated  in  the 
Pr*wrtlTr*  fchooU  or  coilegts  Under  a proper  mailer,  who  was 
^ commonly,  if  not  always,  an  itifpired  prophet,  in  the 
knowledge  of  idigton  and  in  faert-d  muf»c,  and  thus 
were  qualified  to  he  public  preachers  | which  feerm  to 
have  been  part  of  the  bufiacf*  of  the  prophets  on  the 
ftabhath'days  and  teftivak.  It  is  probable  that  God 
generally  chofe  the  prophets,  whom  he  infpired,  out  of 
theft  Urt tools.  Ret  Paomrcr. 

PROPITIATION,  in  tlwology,  a facrificc  offered 
to  God  to  afiuage  his  wrath  and  render  him  propitious. 
Among  tlte  Jews  there  were  both  ordinary  and  public 
iacrificcs  as  holocaidU,  &c.  offered  by  w ay  of  thanks- 
giving j and  extraordinary  ones,  t*ffcred  hy  particular 
perfons  guilty  of  any  crime,  by  way  of  propitiation. 
The  Roniifh  church  believe  tlte  niafs  to  be  a facrifitc 
of  propitiation  for  the  living  and  the  dead.  The  re- 
formed churches  allow  of  tto  propitiation  but  that  one 
offered  by  Jefus  Chrift  on  the  end's.  See  Sac* ir tea. 

PROPITIATORY,  any  thing  rendering  God  pro- 
pitious j as  wc  fay  propitiatory  facrifices,  in  contrail!- 
llinction  to  facrifices  which  were  evebariftkat.  Among 
the  Jews  the  propitiatory  was  the  cover  or  lid  of  the 
ark  of  the  covenant ; which  was  lined  both  within  and 
withoutfide  with  plates  of  gold,  infomuch  that  there  was 
uo  wood  to  be  feen.  This  propitiatory’  was  a type  or 
figure  of  Chrift,  whom  St  Paul  calls  the  propitiatory 
ordained  from  all  ages.  See  /fax  of  the  Covenant. 

PROPOLIS,  the  name  of  a certain  fubflance  more 
tenacious  than  wax,  with  which  the  1k.cs  llup  up  all  the 
holes  or  cracks  in  the  Tides  of  their  hives.  Sec  bit, 
ng  13. 

PROPONTIS,  or  St  a of  Marmora,  a part  of  the 
Mediterranean,  dividing  Europe  from  Alla  j It  has  the 
Hellefpont  or  canal  of  the  Dardanelles  to  the  fouth- 
Weft,  whereby  it  communicates  with  the  Archipelago, 
and  the  ancient  Bofphorus  of  Thrace,  or  Strait  of 
Conftantinople,  to  the  north-call,  communicating  with 
the  Black  or  Euxinc  Sea.  It  has  two  cailles  : that  on 
the  Afia  fide  ia  on  a cape,  where  formerly  flood  a tem- 
ple of  Jupiter.  The  caftlc  of  Europe  is  on  an  oppo- 
site cape,  and  had  anciently  a temple  of  Scrapis.  It  it 
1 20  miles  long,  and  in  fome  places  upwards  of  40  miles 
broad. 

PROPORTION,  the  identity  or  fimilitude  of  two 
ratios.  Hence  quantities  that  have  the  fame  ratio  be- 
tween ihcm  are  faid  to  be  proportional  { e gr.  if  A be  to 
B as  C to  D,  hr  8 be  to  4 as  30  to  13;  A,  B,  C,  D, 
and  8,  4,  30,  and  13,  are  faid  to  be  in  proportion,  or 
are  Amply  called  proportionals.  Proportion  »s  frequent- 
ly confounded  with  ratio ; yet  have  the  two  in  reality 
very  different  ideas,  which  ought  by  all  means  to  be 
diltinguilhed.  Ratio  is  properly  that  relation  or  habi- 
tude of  tw*o  things,  which  determines  the  quantity  of 
one  from  the  quantity  of  another,  without  t)»e  interven- 
tion of  any  third  : thus  we  fay  the  ratio  of  3 and  lo  is 
2,  tlte  ratio  of  1 2 and  24  is  2.  Proportion  is  the  fame- 
nefs  or  likenefa  of  two  fuch  relations  : thus  the  relations 
between  3 and  jo  and  12  and  24  being  the  fame,  or 
equal,  the  four  terms  are  faid  to  be  in  proportion. 
Hence  ratio  exifts  between  two  numbers,  bnt  propor- 
tion requite*  at  leaft  three.  Proportion,  in  fine,  is  the 
habitude  or  relation  of  two  ratios  wlien  compared  togc- 
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tftcf  ; as  ratio  is  of  two  quantities.  See  Algebra,  A- 
r it h m t tic,  and  GiOMinv. 

jiruhmetual  and  GeomelruaJ  PlOFOkTtOff*  Sec  Pro- 
GREssinn.  * 

HarmonkaJ  or  Mufea ! />*oro»fv>.v,  ia  a kind  of  nu- 
meral proportion  formed  thus  : of  three  numbers,  if  the 
firft  be  to  the  third  as  the  difference  of  the  firll  and  fe- 
cund to  the  difference  of  the  fecund  and  third ; the 
three  numbers  are  in  harmonica!  proportion. 

Thu*  2,  3,  f»,  arc  harmonica!,  becaufe  2 1 6 : } I : 3. 
So  alfo  four  numbers  are  harmonical,  when  the  firft  is 
to  the  fourth  as  tlic  difference  of  the  firft  and  fecond  to 
the  difference  of  the  third  and  fourth. 

Thus  24,  i6y  1 2,  y,  art  harmonica!,  becaufe  *4:9 
: : K • 3.  Bv  continuing  the  pruportional  terms  in  the 
firft  calc,  there  antes  an  harmonical  progreffion  or  te- 
rics. 

1.  If  three  or  four  numbers  in  harmonica!  propor- 
tion be  multiplied  or  divided  by  the  fame  number  j the 
products  or  quotients  will  alfo  be  in  harmonica]  pir>- 
portion  : thus,  if  6,  R,  1 2,  which  are  harmonica!,  be 
divided  by  2,  the  quotient*  3,  4,  6,  are  alfo  harmoni- 
cal ; and  reciprocally  their  products  by  2,  via.  6,  ft, 
12. 

1.  To  find  an  harmonica!  mean  between  two  num- 
bers given  ; divide  double  the  produdl  of  the  two  num- 
bers by  their  fum,  the  quotient  is  the  mean  required  t 
thus  fuppofr  3 and  6 the  extremes,  the  product  of  thefc 
is  18,  which  doubled  give*  36  j this  divided  hy  9 (the 
fum  of  3 and  6)  gives  the  quotient  4.  Whence  3,  4, 
6,  are  harmonica!. 

3.  To  find  a third  harmonica]  proportional  to  two 
numbers  given. 

Call  one  of  them  the  firft  term,  and  the  other  the 
fecond : multiply  them  together,  and  divide  the  pro* 
du&  by  the  number  remaining  after  the  fecond  is  lub- 
traded  from  double  the  firil  ; the  quotient  is  a third 
harmonical  proportional : thus,  fuppofe  the  given  terms 
3,  4,  their  product  12  divided  by  2 fthe  remainder  af- 
ter 4 is  taken  from  6,  the  double  of  the  firft),  the  quo- 
tient ia  6,  the  harmonica)  third  fought. 

4.  To  find  a fourth  harmonical  proportion  to  three 
terms  given  : multiply  the  firft  into  the  third,  and  di- 
vide the  product  by  the  number  remaining  after  the 
middle  or  fecond  is  fubtracted  from  double  the  firft  ; 
the  quotient  is  a third  harmonical  proportion  ; thus 
fuppofmg  the  numbers  9,  12,  16,  a fourth  wiil  be  found 
by  the  rule  to  be  24. 

5.  If  there  be  four  numbers  difpofedin  order,  where- 
of one  extreme  and  the  two  middle  terms  arc  in  arith- 
metical proportion ; and  the  fame  middle  terms  with 
the  other  extreme  are  in  harmonical  proportion,  the 
four  are  in  geometrical  proportion  j as  here  J :t::4  :6, 
which  are  geomctiical ; whereof  2,  3,  4,  are  arithmeti- 
cal, and  3,  4,  6,  harmonical. 

6.  If  betwixt  any  two  numbers  you  put  an  arithme- 
tical mean,  and  alfo  an  harmonical  one,  the  four  will  be 
in  geometrical  pn •portion  : thus  betwixt  2 and  6 an 
arithmetical  mean  is  4,  and  an  harmonical  one  3 ; and 
the  four  2:31:4:6,  are  geometrical. 

We  have  this  notable  difference  between  the  three 
kinds  of  proportion,  arithmetical,  harmonical,  and  geo- 
metrical ; that  hum  any  given  number  we  can  raife  a 
continued  arithmetical  lend  iuercafing  in  injmitumt  hut 
4 G 2 not 
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P.  •portion  not  decreasing  : the  harmonical  Is  dcereafable  in  mfm- 
II , _ turn,  but  not  incrcafable  ; the  geometrical  is  both. 

. rc**™  Propop.tion,  or  RuU  of  Three.  See  Arithmetic, 
nor 3,  14,  ic. 

Rr/iproad  PxoroxttoN.  See  Reciprocal. 

Proportion  is  alfo  ufed  for  the  relation  between 
unequal  things  of  the  fame  kind,  whereby  their  fevcral 
parts  corrcfpond  to  each  other  with  an  equal  augmen- 
tat  I on  or  diminution. 

Thus,  in  reducing  a figure  into  little,  or  in  enlarging 
it,  care  is  taken  to  obferve  an  equal  diminution  or  en- 
largement, through  all  its  parts ; fo  that  if  one  line, 
e.  gr.  be  contracted  by  one-third  of  its  length,  all  the 
relt  (hall  be  contracted  in  the  fame  proportion. 

Proportion,  in  arcbitcrlurc,  denotes  the  juft  mag- 
nitude of  the  members  of  each  part  of  a building,  and 
the  relation  of  the  fcvcral  parts  to  the  whole  j r.  gr.  of 
the  dimenfions  of  a column,  See.  with  regard  to  the  or- 
donnance  of  a whole  building. 

One  of  the  greateft  differences  among  architects,  M. 
Pcrrault  observes,  is  in  the  proportions  of  the  heights 
of  entablatures  with  refped  to  the  thickncfs  of  the 
columns,  to  which  they  arc  always  to  be  accommoda- 
ted. 

In  effeCt,  there  is  fcarce  any  work,  either  of  the  an- 
cients or  moderns,  wherein  this  proportion  is  not  dif- 
ferent ; fome  entablatures  • are  even  near  twice  as  high 
a*  others : — yet  it  is  certain  this  proportion  ought  of 
all  others  to  be  moil  regulated ; none  being  of  greater 
importance,  as  there  is  none  wherein  a defied  is  fooncr 
fpied,  nor  any  wherein  it  is  more  (hocking. 

* ComfHjfi  of  PxoroKTioN.  a name  by  which  the  French, 

and  after  them  fome  Englifti,  authors  call  the  Sec- 
tor. 

PROPORTIONAL,  relating  to  proportion.  'Hius 
we  lay,  proportional  compares,  parts,  leaks,  fpirals, 
&c. 

Pao  port  tonal  s,  in  geometry,  are  quantities,  cither 
linear  or  numeral,  which  bear  the  fame  ratio  or  rela- 
tion to  each  other. 

PROPOSITION,  in  logic,  part  of  an  argument 
wherein  fome  quality,  either  negative  or  pofitive,  is  at- 
tributed to  a fubjea. 

Proposition,  in  mathematics,  is  either  fome  truth 
advanced  aud  (hown  to  be  fuch  by  demon  ft  ration,  or 
fome  operation  propofed  aod  its  folution  fhown.  If 
the  proportion  be  deduced  from  feveral  theoretical  de- 
finitions compared  together,  it  is  called  a tbrerem  / if 
from  a praxis,  or  fcrics  of  operations,  it  is  caUcd  a pro- 
Mem.  Sec  the  articles  Theorem  and  Problem. 

Proposition,  in  oratory.  See  Oratory,  n°  28. 
124- 

Proposition,  in  poetry,  the  furft  part  of  a poem, 
wherein  the  author  propofes  briefly;  ami  in  general,  what 
he  is  to  fay  in  the  body  of  his  work.  It  (hould  com- 
prehend only  the  matter  of  the  poem,  that  is,  the  ac- 
tion and  perfoiu  tliat  aCl.  Horace  prefcribeji  roodefty 
and  funpUcity  in  the  proportion,  and  would  not  hawc 
.the  poet  prumife  too  much,  nor  rails  In  the  reader  too 
great  ideas  of  what  he  is  going  to  relate* 

PROPREFECT,  among  the  Romans,  the  prefed's 
. lieutenant,  or  an  officer  whom  the  prefed.  of  the  pre- 

torium  commillioucd  to  do  part  of  Ids  duty  in  his 
place. 


PROPRETOR,  a Roman  magiftratc,  who,  having  Propetsr 
difeharged  .the  office  of  pretor  at  home,  was  lent  into  p 1) 
a province  to  command  there  with  his  former  pretorul 
authority.  It  was  alfo  an  appellation  given  to  thofe  / 

who,  without  having  been  pretors  at  Rome,  were  font 
extraordinarily  into  the  provinces  to  adminifter  juftice 
with  the  authority  of  pretors. 

PROPRIETOR,  <5r  Proprietary,  is  he  who  pi>f- 
feffes  any  thing  as  his  own  in  the  utmoft  degree.  Such 
monks  were  called  proprietary  as  had  referred  goods  and 
effects  to  themfelvcR,  notwithftanding  their  formal  re- 
nunciation of  all  at  the  time  of  their  profeffion.  They 
are  frequently  mentioned  in  the  Monnji.  sing  fir.  8c  c. 
and  were  to  be  very  feverely  dealt  with  ; to  be  excom- 
municated, deprived  of  burial,  &c.  Jtfonacbi  propruta - 
ni  excommunic/ntur  ab  abbatibus  : et,  Jt  in  morte  proprie- 
tar  tut  inventus  juerit%  tccltjtsfiua  tar  tat  fepultura , See. 

Addit.  ad  Matt.  Par. 

PRO  RATA,  in  commerce,  a term  fometimrs  ufed 
by  merchants  for  in  proportion ; as  each  perfon  muft  reap 
the  profit  or  fuftain  the  lo&,  pro  rata  to  his  intereft, 
that  is  iu  proportion  to  his  (lock. 

PROROGATION,  the  ad  of  prolonging,  adjourn- 
ing, or  putting  off,  to  another  time.  The  difference 
between  a prorogation  and  an  adjournment  of  parlia- 
ment is,  that  by  prorogation  the  feffion  is  ended,  and 
fuch  bills  as  pa  (Ted  in  either  houfc,  or  both  houfes  and 
had  not  the  royal  affent,  muft  at  the  next  affembly  be- 
gin again. 

PROSCRIPTION,  a publication  made  in  the  name 
of  the  chief  or  leader  of  a party,  whereby  he  proroiie* 
a reward  to  any  one  who  (hall  bring  him  the  head  of  . 
one  of  his  enemies. 

Sylla  and  Marius  by  turns  proferibed  each  other’s  ad- 
herents.— Under  the  triumvirate  a great  part  of  the  bed 
and  braved  of  the  Romans  fell  by  proscription. 

The  term  took  its  rife  from  the  pradicc  of  writing 
down  a lift  of  the  pcrfbns  names  and  polling  it  in  pub- 
lic ; from  pro  and  feribo  “ I write.’* 

PROSE,  the  natural  language  of  mankind,  loofe  and 
unconfined  by  poetical  measures,  rhymes,  See.  In  which 
fenfe  it  Hands  oppofed  to  vcrlc. 

Tlicrc  is  however,  a fpecies  of  profc  whidh  is  mea- 
fured,  fuch  as  that  in  which  epitaphs  and  other  mferip- 
tions  are  generally  written  ; and  indeed  every  man  who 
has  formed  for  himfdf  a ilyle  writes  in  uniform  periods 
regularly  recurring.  It  has  been  much  difputcd  whe- 
ther a poem  can  be  written  in  profc.  We  enter  not  in- 
to that  difputc,  as  we  have  laid  enough  on  the  fubjed 
clfcwhcre.  See  Novel. 

The  word  profit  comes  from  the  Latin  profs  t which 
fome  will  have  derived  from  the  Hebrew  porat,  which 
fignifies  exfendit:  others  deduct*  it  from  the  Latin  pror- 
fa » of  prarfusy  44  going  forwards by  way  of  oppoii- 
tion  to  srrryi,  or  44  turning  backwards,”  as  is  necefrary 
in  writing. 

PROSECUTION,  in  the  criminal  law.  The  next 
ftep  towards  the  puniihment  of  offenders  after  Commit- 
ment, is  their  profecution,  or  the  manner  of  their  for-  . 
mal  accufarion.  And  this,  in  the  Englifti  law,  n either 
upon  a previous  finding  of  the  fad  by  an  iuqudt  or 
grand  jury  ; or  without  fuch  previous  finding. 

The  former  way  is  either  by  Presentment  or  In- 
dict mi  NT.  See  tlicfi:  articles. 

The 


froaucK  verifimilitudc  upon  the  accufation.  One  of 

^ ’ thefr,  by  the  common  law,  was  when  a thief  was  taken 

with  the  mainour , that  is,  with  the  thing  Aden  upon 
him,  in  mono.  For  he  might,  when  fo  dete&ed,  fla- 
grante deKtiOi  be  brought  into  court,  arraigned,  and 
tried,  without  indi&mcnt  : as  by  the  Danifh  law  he 
might  be  taken  and  hanged  upon  the  fpot  without  ac- 
cusation or  trial.  But  this  proceeding  was  taken  away 
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The  remaining  methods  of  profecution  are  without  live,  or,  in  other  words,  as  the  higbeft  note  of  the  firit  Prtfody 
any  previous  finding  by  a jury,  to  fix  the  authoritative  fenred  likewife  for  the  lowcft  note  of  the  fecund,  it  isp  M 

a — :e— . — „ .u.  ru-  plain  that  a complete  o&ave  could  not  be  formed.  To  ro  ,K°rM; 

remedy  this  deficiency,  therefore,  one  note  beneath  the 
lowcft  tetrachord  was  added,  as  an  odlave  to  the  higb- 
eft of  the  lad  tetrachord.  Thus,  if  we  fuppofe  the 
firft  to  have  begun  on  B,  the  lad  mull  have  ended  upon 
A,  to  which  one  note  fubjoined  immediately  beneath 
the  loweft  B in  the  diatonic  order  mull  have  formed  an 
otlave.  This  note  was  called  projlambancment.  But  it  Bunts** 
by  fevend  ftatutes  in  the  reign  of  Edward  III.  though  in  appears  from  author*  who  have  fcrutini/.ed  antiquity  •/ 
Scotland  a fimilar  proccfs  remains  to  this  day.  So  that  with  fome  diligence,  ami  perhaps  with  as  much  fuat&pj^ 
the  only  fpccies  of  proceeding  at  the  fuit  of  the  king,  as  the  data  upon  which  they  proceeded  could  produce,^ 
without  a previous  indictment  or  presentment  by  a that  the  names  of  the  notes  in  the  Gryrk  fyftem,  which 
grand  jury,  uow  feems  to  be  that  of  Information  ; originally  fignified  their  natural  ftation  in  the  fcale  of 

afeending  or  dcfccndiug  founds,  were  afterwards  ap- 
plied to  their  politions  in  the  lyre.  Higher  or  lower, 
then,  according  to  this  application,  did  not  fignify  their 
degrees  of  acutenefs  or  gravity,  but  their  higher  or 
lower  fituation  upon  this  inftrument. 

PROSODY,  that  part  of  grammar  which  treats  of 
the  quantities  and  accents  of  fyllablcs,  and  the  manner 
of  making  veries.  , 

The  Englifh  profody  turns  chiefly  on  two  things, 
numbers  and  rhyme.  See  Poetry*  n°  66— 76.  and 
Part  III. 

PROSOPIS,  in  botany  : A genus  of  the  monogy* 
nia  order,  belonging  to  the  dccandria  claft  of  plants. 

The  calyx  is  hemifpherical  and  quadridentale;  the 
ftigma  is  Ample  ; the  legumen  inflated  and  monofper- 
mouf. 

PROSOPOPOEIA,  a figure  in  oratory,  whereby 
we  raife  qualities  of  things  inanimate  into  pc  lions.  Sec 
Oratory,  p.  439  and  452. 

PROSTATiE,  in  auatomy,  a gland,  generally  fup- 
poftd  to  be  two  feparate  bodies,  though  in  reality  but 
one,  fituated  juft  before  the  neck  of  the  bladder, and  fur- 
rounding the  beginning  of  the  urethra.  See  Anatomy* 
p.  7*8.  col.  2. 

PROSTYLE,  in  architecture,  a range  of  column* 
in  the  front  of  a temple. 

PROTAGORAS,  a famous  Greek  philofophcr,  was 
9 born  at  Abdcra.  In  his  youth,  his  poverty  obliged 

Tartarus  in  quality  of  Pluto's  fpoufe,  and  the  queen  of  him  to  fubmit  to  the  fervile  office  of  frequently  car-  »f 

thofc  gloomy  regions : but  to  mitigate  the  grief  of  Ce-  ryiug  logs  of  wood  from  the  neighbouring  fields  to 
res  for  her  disappointment,  Jupiter  granted  that  her  Abdira.  It  happened,  that  as  he  was  pne  day  going  ^o!* 

on  briflcly  towards  the  city  under  one  of  thefe  load*, 
he  was  met  by  Democritus,  who  was  particularly  ftruck 
with  the  neatnefs  and  regularity  of  the  bundle.  De- 
firing him  to  flop  and  reft  himfclf,  Democritus  ex- 
amined more  clofcly  the  Aru&urc  of  the  load,  and 
found  that  it  was  put  together  with  mathematical  cx- 
a&ncfs ; upon  which  he  aiked  the  youth  whether  be 
himfclf  bad  made  it  up.  Protagoras  allured  him  that 
he  hail ; and  immediately  taking  it  to  pieces,  with  great, 
cafe  replaced  every  log  in  the  fame  exaft  order  as  be- 
fore. Democritus  expreffed  much  admiration  of  hi*~ 
ingenuity  ; and  faid  to  him,  44  Young  man,  follow'  me,. 


which  fee. 

Thefe  are  all  the  methods  of  profecution  at  the  fuit 
of  the  king.  There  yet  remains  another,  which  is 
merely  at  the  fuit  of  the  fubjeA,  and  is  called  an  Af- 
seal.  See  that  article. 

But  of  all  the  methods  of  profecution,  that  by  indict- 
ment is  the  molt  general.  Sec  Indictment. 

PROSECUTOR,  in  law,  he  that  purifies  a caufc  in 
another’s  name. 

PROSELYTE,  a new  convert  to  fome  religion  or 
religious  fr&. 

PROSERPINACA,  in  botany:  A genus  of  the  tri- 
gynia  order,  belonging  to  the  triandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  1 5th  or- 
der, Inundate.  The  calyx  is  tripartite  fuperior ; there 
is  no  corolla  ; there  is  one  trilocular  feed. 

PROSERPINE,  in  fabulous  hiftory,  the  daughter 
cf  Jupiter  and  Ceres,  was  carried  off  by  Pluto  as  fhe 
was  gathering  flowers  with  her  companions.  Cctcs, 
difeon  folate  for  the  lofs  of  her  daughter,  after  having 
long  fought  her,  heard  w'hcrc  Are  was.  and  intreated 
Jupiter  to  let  her  return  fiom  hclL  This  requeft  Ju- 
piter granted,  on  condition  Ate  had  taAed  nothing  in 
Pluto’s  dominions.  Certs  therefore  went  to  fetch  her; 
hut  when  her  daughter  was  preparing  to  return,  Afca- 
laphus  gave  information  that  he  had  feen  Profit  rpint-  eat 
fome  grains  of  a pomegranate  Ate  had  gathered  in  Plu- 
to’s garden  ; on  which  Ate  was  fcntenced  to  continue  in 


daughter  Aiotild  only  fpend  fix  months  together  in  hell 
with  her  hufband,  and  the  other  fix  on  earth  with  her 
mother. 

Some  mythologifts  imagine  that  the  latter  part  of  the 
fable  alludea  to  the  corn,  w hich  mufi  remain  all  the  win- 
ter hid  in  the  earth,  in  order  to  fprout  forth  in  the 
fpring,  and  produce  the  harvrft. 

PROSEUCHE,  in  antiquity,  properly  fignifies 
/rater  ; but  it  is  taken  for  the  places  of  prayer  of  the 
Jews,  and  was  pretty  near  the  fame  as  their  fvnagogues. 
But  the  fynagoguct  were  originally  in  the  cities,  and 
were  covered  places : whereas,  for  the  moll  part,  the 


profeuches  were  out  of  the  cities,  and  on  the  banks  of  and  your  taknts  Aiali  be  employed  upon  greater  and 


rivers ; having  no  covering,  except  perhaps  the  Aiade 
•f  fome  trees  or  covered  galleries.  The  word  u Greek, 

•P<">y+ prayer. 

PROS  LAMB  ANOMENE,  the  name  of  a mufical 
note  m the  Greek  fyAcm. 

^ As  the  two  tetrachords  of  the  Greeks  were  conjunc- 


better  things."  The  youth  contented,  aad  Democri- 
tus look  him  home,  maintained  him  at  his.  own  ex- 
pence,  and  taught  him  philofophy,  which  qualified  him 
for  the  office  of  le^illator  of  the  Thurians.  He  was 
more  fubtle  than  folid  in  his  rcafionings ; however,  he 
taught  at  Athens  with  great  reputation,  but  was  at 

length* 
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length  banifhed  from  thence  for  the  impiety  of  hit  Joe-  FROTESILAI  tvrris,  the  fepulchre  of  ProtHi-  P«*i£!d 
trine*.  I Ir  them  travelled,  ami  vifited  the  illands  in  the  laus,  with  a temple*  at  which  Alexander  fieri  feed  !l 

J r~:j  * ' a- n-i*  /Arian)  ; iituated  at  the  fouth  extremity  of  the  Hellc* 

fpcmt,  next  the  Cherfonefiu  Thracia.  Protefilaus  was  ' * 

the  firil  Greek  who  landed  on  the  coaft  of  I’roy,  and 
the  tiril  Greek  flaiu  by  die  Troians,  (Homer,  Ovid.) 

Hi*  wife  Laodamia,  to  aduage  her  grief,  begged  the 
Hi.<  moral  principle*  were  adopted  by  Ilobbo.  (bee  god*  for  a fight  of  his  lhadc  ; and  obtaining  her  re* 


Mediterranean,  where  it  is  laid  that  he  war  tile  firit 
philofophcr  who  taught  for  tponcy.  He  died  in  a 
voyage  to  Sicily,  in  a very  advanced  age.  lie  com- 
monly reafoned  by  dilemmas,  and  left  the  mind  in  fuf- 
penfe  with  refpetl  to  all  the  quell iotts  he  prupolYd. 


quell,  (he  expired  in  bis  embraces,  (Hyginus.)  Pm- 
tcfilaus  u ras  alio  called  S' ky/aetdr* , fiom  Phylacc,  a town 
of  Theflaly. 

PROTEST,  in  law,  is  a call  of  w itnefs,  or  an  open 
affirmation  that  a pcrl'on  docs,  cither  not  at  all,  or  but 
conditionally,  yield  his  confetti  to  any  act,  or  to  the 


Moral  Philosophy).  Plato  wrote  a dialogue  again  it 
him.  He  Bourifhed  400  years  13.  C. 

PROTASIS,  in  the  ancient  drama,  the  lull  part  of 
a comic  or  tragic  piece,  where  in  the  fevcral  pertona  are 
fhown,  tlieir  characters  intimated,  and  tlsc  fubjctl  of 
the  piece  propofed  and  entered  upon. 

It  might  reach  a*  far  ns  our  two  firft  aAs  ; and  where  proceeding  of  any  judge  in  a coiut  iu  which  his  jurif* 
it  ended  the  cpitafis  commenced.  See  the  article  En-  diction  is  doubtful,  or  to  anfwer  upon  hi*  oath  iailher 
tams.  * than  be  is  bound  by  law. 

PROTEA,  the  Silvea-trch  : A genus  of  the  mo*  Any  of  die  lords  in  parliament  have  a right  to  pro- 
nogynia  order,  belonging  to  the  tetrandria  clafs  of  tell  their  diffimt  to  any  bill  pailed  by  a majority;  which 
plants  ; and  in  the.  natural  method  ranking  under  the  proteil  is  entered  iu  form.  '1  hi*  is  faid  to  be  a very 
4 71I1  order,  Stellat *.  There  is  one  qiudrihd  petal  fur*  ancient  privilege.  The  commons  have  uo  right  to  pio- 
rounding  the  germ  \ there  ;»  no  proper  calyx  ; the  re.  left.  See  Parliaiisht. 

eeptack  is  paleaceous.  There  arc  36  fpccies,  all  tia*  Protest,  in  commerce,  a funvmona  written  by  a 
five*  of  the  Cape  of  Good  Hope  ; of  which  the  molt  notary-public  to  a merchant,  banker,  or  the  like,  to  a c« 
remarkable  are,  1.  The  conifcra,  with  linear,  fpear-  cept  or  du'chargc  a bill  of  exchange  drawn  on  him, 
ihaped,  entire  leaves,  grows  to  the  height  of  IO  or  i 2 after  his  having  refufed  either  to  accept  or  pay  iu  See 


feet,  with  a ilraight  regular  ft  cm.  The  branches  na- 
turally form  a large  regular  head.  'Hie  leaves  are 
long  and  narrow,  of  a (tuning  filrcr  colour ; and  a* 
they  remain  die  whole  year,  make  a fine  appearance 
in  the  green h 011  fc.  2.  The  argentca,  commonly  call- 
ed JUv*r.trrr,  has  a ftrrtng  upright  Hem  covered  with 
purpliih  hark,  dividing  into  fevcral  brandies  which  grow 
Creel,  garnifheri  with  broad,  fhining,  (ilvcry  leaves, 
which  make  a fiiK  appearance  when  intermixed  with 
other  exotics.  Through  die  whole  year  it  exhibits  iu 
glofly  white  or  filvcrv  leaves.  It  has  at  Hrft  a very 
uncommon  and  beautiful  appearance,  and  fometimes  in 
the  courfc  of  1 2 or  1 5 years  reaches  the  height  of  20 
feet,  which  it  never  exceed*.  In  a rich  foil  it  grows 


twice  as  quick,  and  is  by  far  the  largeft  of  the  protea  nople. 


IS  ILL  of Ext  bailor. 

PROTEST  ANT,  a name  firil  given  in  Germany 
to  thofe  who  adhered  to  die  doctrine  of  Lutber ; be* 
caufc  in  IJ29  they  p rote  lied  again  ft  a decree  of  the 
Emperor  Charles  V.  and  the  diet  of  Spires  ; declaring 
that  they  appealed  to  a general  council.  The  fame 
name  ha*  alfo  been  given  to  Uiofe  of  the  fen  ti  men  is  of 
Calvin  5 and  is  now  become  a common  denomination 
tor  all  thofe  of  the  reformed  diuretics. 

PRO’PEUS,  in  hcadicn  mythology.  Sec  Egypt, 

o°6. 

PROTHONOTARY,  a term  which  properly  fig* 
nilies  jirf  notary,  and  which  was  anciendy  the  title 
of  the  principal  notaries  of  the  emperors  of  ConiUnu- 
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kind.  They  are  generally  planted  near  fomc  firms, 
and  very  fcldom  grow  wild  } Mr  Sparman  * thinks  it 
was  probably  brought  to  the  Cape  of  Good  Hope  from 
jinamagun;  for  he  had  travelled  over  thcwholc  north-call 
fide  of  Hottentot's  Holland,  without  finding  it  either  in 
its  wild  ftate  or  planted.  3.  The  nitida,  or  wagrboom, 
greatly  refemblea  the  ftcnnd  fort : the  leaves  are  very 
iilky  and  white,  with  cretl  purple  brandies. 

All  thife  plants,  being  tender  exotics,  require  to  be 
continually  kept  in  the  grernhoufc  during  winter. 
The  firll  may  be  propagated  by  cuttings,  which  (hould 


Prothonotary,  with  us,  is  ufed  for  an  officer  in  the 
court  of  king's- bench  and  common-pleas ; the  former 
of  which  courts  has  one,  and  the  latter  three.  The 
prothonotary  of  the  king’s-bcncli  record*  all  civil  ac* 
turns  filed  in  that  couit,  as  die  clerk  of  the  crouu-uffice 
does  all  criminal  caufes.  The  protlionoUrics  of  the 
common  pleas  enter  and  enrol  a LI  declarations,  plead* 
itigs,  affixes,  judgments,  and  ad  ions : diey  alfo  make 
out  all  judicial  wiit*,  except  writs  of  baltat  corptu , and 
di/lringtu  jurator,  for  which  there  is  a particular  office, 
called  the  habeas  corpora  office  : they  Lkewile  enter  re* 


Ik:  cut  off  iu  April,  jull  before  the  plants  begin  to  cognizances  acknowledged,  and  all  common  tccovcrica: 
(hoot ; the  fecond  and  third  furts  may  be  propagated  nuke  exemplifications  of  records,  &c. 
by  feeds.  In  the  court  of  Rome  there  is  a college  of  upie 

PROTECTOR,  a perfon  who  undertakes  to  (hel-  latcs,  called  apoJfJical  protkomaarus,  empowered  to  re* 
ter  and  defend  the  weak,  helplcfs,  and  dill  reded.  ceive  the  laft  wills  of  cardinals,  to  make  all  informs* 

Every  Catholic  nation,  and  every  religious  order,  has  tiros  and  proceedings  neccflary  for  the  aanouixation  of 
a protector  reiiding  at  the  court  of  Rome,  who  is  a faints,  and  all  fuch  ails  as  ait  of  great  confequence  to 
cardinal,  and  is  called  the  cardinal  protefhtr.  the  Papacy  : for  which  purpofe  tlicy  have  the  right  of 

Protestor  is  alfo  fometimes  ufed  for  a regent  of  a admiflion  into  all  confidants,  whether  public  or  half 


kingdom,  made  choice  of  to  govern  it  during  the  mino- 
fity  of  a prince. 

Cromwell  ailumcd  the  title  and  quality  of  lord  prottr 
for  of  the  ccr'ipionwalfb  of  England,  See* 


public.  They  alfo  attend  on  the  pope,  whenever  he 
performs  any  extraordinary  ceremony  out  of  Rome. 

PROTO,  a Greek  term,  frequently  ufed  in  coo* 
portion  of  priority  : thus,  proto -coll uni,  iu  the  ancient 

3 jurilprudence, 
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jnrifprudence,  ftgnlfies  the  firft  leaf  of  a book  ; proto- 
3 ^ martyr,  the  firft  martyr ; proto-plart,  the  firft  man 
1 formed,  $fcc. 

PROTOGENES,  a celebrated  ancient  painter,  wai 
born  at  Caunas,  a city  of  Caria,  fubjell  to  the  Rho- 
dians, and  Douriihed  300  yean  before  the  birth  of  our 
Saviour.  He  was  at  firft  obliged  to  paint  fhip*  for  his 
livelihood  ; but  afterwards  acquired  the  high  eft,  repu- 
tation for  hiftory-painting  ; though  Apelles  blamed  him 
for  fint/hing  his  pieces  too  highly,  and  not  know- 
Ing  when  to  have  done.  The  fineft  of  his  piAures  was 
that  of  Jalifus,  which  is  mentioned  by  feveral  ancient 
authors,  though  none  of  them  give  any  deferiptfon  of 
it.  He  worked  feven  years  on  this  piAure ; during 
which  time  he  lived  entirely  upon  lupines  and  water, 
being  of  opinion  that  this  light  and  Ample  nourifh- 
pent  left  him  greater  freedom  of  fancy.  Apelles,  on 
feeing  this  piAure,  was  ftruck  with  fuch  admiration, 
that  he  was  usable  to  fpeak,  or  to  find  words  fufficient 
to  exprefs  his  idea  af  its  beauty.  It  was  this  pifturc 
that  faved  the  city  of  Rhodes  when  befieged  by  De- 
metrius king  of  Macedon  ; for  being  able  to  attack  it 
$nty  on  that  fide  where  Protogcncs  worked,  which  he 
intended  to  burn,  he  chofe  rather  to  abandon  his  dc- 
fign  than  to  deftroy  fo  fine  a piece.  PHny  fays,  that 
Apelles  afking  him  what  price  he  had  for  his.  pictures, 
and  Protogcncs  naming  an  mcoufidcrablc  Turn,  Apelles, 
concerned  at  the  iiyufticc  done  to  the  beauty  of  hi* 
product  ions.,  gave  him  50  talent*,  about  i0,!X30  1.  for 
one  piAure  only,  declaring  publicly  that  he  would 
• fell  it  for  his  own.  This  generality  made  the  Rho- 
dians ftrnfible  of  the  merit  of  Protogenes;  and  they  were 
fo  eager  to  purchase  the  picture  Apelles  had  bought, 
that  they  paid  him  a,  much  greater  price  for  it  than  he 
bad  given. 

PROTOTYPE,  is  the  original  or  model  after  which 
a thing  was  formed  ; hut  chiefly  uCcd  for  the  patterns 
of  things  to  be  engraved,  caft,  &c. 

PROTRACTOR,  an  inftrument  for  laying  down 
and  meafuring  angles  upon  paper  with  accuracy  and 
difpatch  ; and  bv  which  the  life  of  the  line  of  chords 
is  fupcTfcdcd.  This  inftrument  is  variouOy  formed,  as 
femicircular,  reftaugular,  or  circular  ; and  conftruAed 
of  different  materials,  as  brafs,  ivory,  &c.  It  is  necef- 
fiiry  in  hying  down  thofe  furveys  or  other  plans  where 
ingles  are  concerned.  For  the  femicircular  protractor, 
and  its  ufc  in  laying  dpwn  and  meafuring  angles,  fee 
Geomstrt,  p.  676.  prop.  xx.  & c. 

The  rectangular  protjaftor  is  conftru&cd  in  form 
of  a right-angled  parallelogram,  which,  when  applied 
to  a cafe  of  mathematical  inltrumcnts,  is  fubftituted  in 
place  of  the  femicircular  protra&or  and  fade  of  equal 
» nJJjL  parts.  Pig.  t.  is  a reprefentation  of  it:  the  manner  of 
ufing  it  i|  exactly  fliudat  to  that  of  the  femicircular 
poe. 

The  circular  protraftor,  as  its  name  Implies,  is  a 
complete  circle,  and  is  fuperior  by  far  to  either  of  the 
former,  both  in  point  of  accuracy  and  difpatch,  efpe- 
c tally  when  feveral  angles  arc  to  be  formed  at  the  fame 
point.  The  limb  of  this  inftrument  is  divided  into 
360  degrees,  and  each  degree  in  fume  protra&or*  is 
halved : it  ha*  a fubdividtng  fcale  or  vernier,  by  which 
an  angle  ra^y  be  laid  down  or  mes fared  to  a Angle  mi. 
mite.  In  the  centre  of  the  protractor  is  a fine  mark, 
which,  when  an  angle  u to  be  f rotta&cd  or^aicafurcd, 


is  to  be  laid  upon  the  angular  point,  and  ©,  or  zero  on  Protrafteri 
the  limb,  upon  the  given  line  forming  one  fide  of  the  ^ ** 
angle. 

Fig.  *.  reprefents  a circular  protraAor  whole  limb 
is  divided  a*  above  described,  and  the  dividing  fcale  on 
the  index,  which  moves  round  the  limb  of  the  protrac- 
tor on  a conical  centre,  gives  every  minute  of  a de- 
gree. That  part  of  the  index  beyond  the  limb  has  a 
ftcel  point  fixed  at  the  rad,  in  a direct  line  with  the 
centre  of  the  protractor,  and  whofe  ufe  is  to  prick  off 
the  propodrd  angles. 

Fig.  3.  is  another  circulai  protraitor,  a little  differ- 
ently conftruAed  from  the  former.  The  central  point 
is  formed  by  the  interfeltion  of  two  lines  crofting  each 
other  at  right  angles,  which  are  cut  on  a piece  of  glafs. 

The  limb  is  divided  into  degrees  and  half  degrees,  ha- 
ving an  index  wiih  a vernier  graduated  to  count  to  a 
Angle  minute,  and  is  furnilhcd  with  a tooth  and  pinion, 
by  means  of  which  the  index  is  moved  round  by  turn- 
ing a final]  nut.  It  has  two  pointers,  one  at  each  end 
of  the  index,  furnifhed  with  fprings  for  keeping  them 
fufpended  while  they  are  bringing  to  any  angle  ; and 
being  brought,  apply  ing  a finger  to  the  top  of  the 
pointer,  and  preffing  it  down,  pricks  off  the  angle. 

There  is  this  advantage  in  having  two  pointers,  that 
all  the  hearings  round  a circuit  may  be  laid  or  pricked 
off,  although  the  index  traverfes  but  one  half  of  the 
protractor. 

Another  circular  protra&or,  different  from  either  of 
the  former,  is  represented  at  fig.  4.  The  centre  is  alfo 
formed  by  the  intcrfc&ion  of  two  lines  at  right  angles 
to  each  other,  which  are  cut  on  glafs,  that  all  parallax 
may  thereby  be  avoided.  'i"hc  index  is  moved  round 
by  a tooth  and  pinion.  The  limb  k divided  into  de- 
grees and  half  degrees,  and  fuhdividcd  to  every  minute 
by  the  vernier.  The  pointer  may  be  fet  at  any  conve- 
nient diftancc  from  the  centre,  as  the  focket  which  * 

carries  it  moves  upon  rile  lor  BC,  and  is  fixed 
thereto  by  the  nut  D,  at  right  angles  to  the  bar  BC, 
and  moveable  with  it.  There  is  another  bar  EF : On 
this  liar  different  fcalcs  of  equal  parts  are  placed  ; fo  that 
by  moving  a fquare  againil  the  inner  edge  thereof,, 
anglts  may  be  transferred  to  any  diftancc  w ithin  the 
limits,  from  the  centre  containing  the  fame  number  of 
degrees  marked  out  by  the  index. 

It  would  indeed  be  foperftuoiis  to  deforibe  anr  more 
of  thefe  circular  prctraAors,  cfpecially  as  the  little  al- 
terations in  them  depend  very  much  upon  the  fancy  of 
the  artiff.  Suffice  it  however  to  fty,  that  we  have 
feen  others  ftiH  differently  conftruAed,  owe  of  which 
wc  (hall  briefty  dtferibe.  The  divjfiows  upon  the 
limb  of  this  iuftrument  are  fimilar  to  thofe- already  dtv 
feribed ; but  the  index  is  a ftrsight  bar  continued  to 
fome  confrderabk  diftance  each  way  beyond  the  limb 
qf  the  inftfument,  and  has  a vernier  to  lliow  minutes 
as  ufual;  a mark  upon  one  of  the  edges  of  the  index  al- 
ways coincides  with  the  centre  of  the  inffrumrat.  In*  - 
{lead,  therefore,  of  pricking  down  the  angle  as  in  the 
former,  part  of  the  line  containing  the  angle  may  lie 
drawn,  which,  although  perhaps  not  fo  accurate  as  a 
point,  is  more  confptcuontt  and  the  line  is  eafily  com* 
pitted  upon  removal  of  ’.he  protractor.  The  common 
dimenfiors  of  the  circular  part  of  thefe  inltrumcnts  is 
from  Ax  to  ten  inches  diameter ; and  they  are  made  of 
brafi. 

PROTUBERANCE,* 
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Pwtofet.  PROTUBERANCE,  in  anatomy,  ia  any  eminence, 
■"J*  wlicthcr  natural  or  preternatural,  that  projects  or  ad- 
Troviderea  vancea  out  beyond  die  reft. 

c— -y—  PROVED ITOR,  an  officer  in  fcveral  part*  of  Italy, 

particularly  at  Venice,  who  ha*  the  dirctfcioa  of  mat- 
ter* relating  to  policy. 

PROVENCE,  a province  or  government  of  France, 
bounded  by  Dauphine  on  the  north,  by  Piedmont  on 
» the  call,  by  the  Mediterranean  on  the  fbuth,  and  by 

the  river  Rhone,  which  fcparatn  it  from  Languedoc, 
on  the  weft  ; it  ia  about  loo  mile*  loug,  and  near  as 
many  broad. 

• PROVEND,  or  PaotraNOsa,  originally  figmfied  a 
kind  of  veflcl  containing  the  meafure  of  corn  daily  gi- 
ven to  a horfe,  or  other  bead  of  labour,  for  hi*  fubli li- 
enee ; but  is  now  generally  ul'cd  to  fignify  the  food  for 
cattle,  whatever  it  is. 

PROVERB,  according  to  Camden,  is  a concifc, 
witty,  and  wife  fpccch,  grounded  upon  experience,  and 
for  the  molt  part  containing  fume  ufcful  iuftru&ion. 

Book  of  Paoraaaa,  a canonical  book  of  the  Old  Tc- 
ftament,  containing  a part  of  the  proverb*  of  Solomon 
the  fon  of  David  king  of  IfracL  The  firil  24  chapters 
arc  acknowledged  to  be  the  genuine  work  of  that 
prince  ; the  next  five  chapters  are  a cuUe&ion  of  feve*' 
ral  of  his  proverbs  made  by  order  of  king  Hcxckiah ; 
and  the  two  lad  feem  to  have  been  added,  though  be- 
longing  to  different  and  unknown  authors,  Agur  the 
fon  of  Jakch,  and  king  Lemuel. 

In  tliis  excellent  book  are  contained  rules  for  the 
conduct  of  all  conditions  of  life  ; for  kings,  courtiers, 
T mailers,  fervants,  fathers,  mothers,  children,  &c. 
Definition.  PROVIDENCE,  the  fupcriutcndcncc  and  care 
t which  Cod  cxercifcs  over  creation. 

Belief  of  s Thai  tbete  cxifts  a divine  providence  which  attends 

providence  to  the  affairs  of  this  world,  and  dirc&s  tlicir  courfe,  has 
upiverfiL  a received  opinion  among  the  human  race  in  every 

country  and  in  every  period  of  hiftory.  Every  altar 
that  is  erc&ed,  every  prayer  and  every  facrifice  that  is 
* offered  up,  afford*  a proof  of  this  belief.  So  fuDy  have 

men  been  convinced  of  die  finccrily  of  each  other’s  faith 
upon  this  fubjc&,  that  in  one  form,  that  of  an  appeal 
to  the  Divine  Ruler  of  the  world,  by  the  folcmmty  of 
an  oath,  they  have  introduced  it  both  into  the  moft  or- 
j dinary  and  the  moft  important  bufinris  of  life. 

Xtiftenre  This  univerfid  convi&ion  of  men  of  all  degrees  of 
e(  provi-  knowledge,  from  the  moft  profound  philofopher  to  the 


rude  ft.  barbaric,  is  probably  to  be  traced  to  fome  pri- 
fOVe  maeval  tradition,  never  totally  effaced  from  any  nation 
under  heaven.  The  truth  itfdf,  however,  is  fufccptiAe 
of  the  moft  complete  proof  from  principles  of  fciencc. 
If  the  world  had  a beginning,  it  taay  obvioufly  have  an 
end,  and  can  be  continued  in  cxillcncc  only  by  the  coo- 
ftant  energy  of  that  power  by  which  it  was  at  firil  crea- 
ted. He  thcrcfoic  who  acknowledges  a creation  and 
denies  a providence,  involves  liimfelf  in  this  palpable 
contradiction — 44  that  a fyftcm,  which  of  stfclf  had  not 
an  original  and  momentary  cxiitcnce,  may  yet  of  itfdf 
have  s perpetual  cxillcncc  ; or  that  a bring  whidi  can- 
not of  itfdf  cxift  for  a fecond  of  time,  may  yet,  of  it- 
fdf, cxift  for  thoufands  of  years !”  Or  (bould  we  be  fo 
complaifant,  as  for  a moment  to  fuppofe,  with  certain 
lhciiU,  ancient  and  modem,  that  the  matter  of  the  uni- 
verfc  is  fdf-exiftent  and  eternal,  and  that  the  power  of 
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God  was  exerted,  not  in  creating  fubftasces,  but  in  rt-Pr»*dre*. 
ducing  the  original  matter  from  a (late  of  chaos  into  "*"’/*■  1 
that  beautiful  order  in  which  wc  fee  it  imaged \ the 
conllant  energy  of  providence  mull  (lift  be  admitted  ii 
ncccflkry  to  preferve  tlic  forms  and  to  continue  the  mo- 
tions which  were  originally  impreffed  upon  the  d»*>tic 
mafs.  From  late  experiments  it  appears  extremely 
doubtful  whether  any  two  atoms  of  lire  moil  folid  body 
be  in  a£ual  contaft ; and  tlut  they  arc  not  all  ia  contaft  **  ! 
is  certain.  I Sec  Metaphysics,  o';  176.  and  Oftici, 

0*46,  64,  60.)  Vet  it  requires  A very  confiderable  de- 
gree of  force  to  carry  to  a greater  ddtancc  from  one 
another  the  parts  of  a ftonc  or  of  a bar  of  iron.  By 
what  power  then  are  thefe  parts  kept  contiguous?  It 
cannot  be  by  their  own;  bccaufe  nothing  can  ad  when: 
it  is  not  prefect,  and  bccaufe  our  beft  phdofophy  has  I 
long  taught  us  that  the  atoms  of  matter  are  dfcntLdlr 
inactive.  Again,  it  requires  a very  great  degree  of 
force  to  bring  two  bodies,  however  fmall,  into  apparmt 
contact  (fee  Orncs,  nil /ufra);  and  therefore  it  follows 
that  they  muft  be  kept  afunder  by  fome  foreign  power. 

Every  attempt  to  folve  thefe  phenomena  by  the  inter- 
vention of  1 subtle  fluid  is  vain  ; for  the  qurflion  recun, 
wlut  keeps  the  parts  of  the  fluid  itfclf  contiguous,  and 
yet  feparated  from  each  other  ? 

The  cohcfion  therefore  of  the  parts  of  matter,  and 
that  which  is  called  their  rrpnllivc  power,  demoaftrate, 
through  the  whole  fyftcm,  the  immediate  energy  of 
fomething  which  is  no^  matter,  and  by  which  every  b^. 
dy  fmall  and  great  is  preferved  in  its  proper  form.  It 
has  been  clfcwhcre  (hnwn  (fee  MkTAFHYsrcs, Part  II. 
chap.  5.  and  Motion,  n°  19,  20.),  that  the  vinous 
motions  which  arc  regularly  carried  on  through  the  uni- 
verfe,  by  which  animals  and  vegetables  grow  and  decay, 
and  by  which  we  have  day  and  night,  fummer  and  win- 
ter, cannot  be  accounted  for  by  any  laws  of  mere  me- 
chanifm,  but  neceffarily  implr  tlie  con  flan t agency  of 
fomething  which  is  itfclf  diftindt  from  matter.  But 
the  forms  of  bodies  are  preferved,  and  their  natural  mo- 
tions carried  on,  for  purpofes  obvioufly  planned  by  Wif- 
dom.  The  power  therefore  which  effedts  thefd  things 
muft  be  combined  with  intelligence  : but  power  and  in- 
telligence preferring  the  order  of  the  unirerfe  cooftftutc 
all  that  is  meant  by  a general  providence  ; which  is  there- 
fore as  certainly  adoyniftcrcd  as  the  fun  daily  rife*  and 
fets,  or  as  bodies  are  kept  folid  by  what  is  termed  co- 
hcfion  and  rrpulfion. 

Abftraded  and  metaphyfical  as  this  reafoning  may  r, 
appear,  it  is  by  no  means  peculiar  to  the  philofophen  of«C ■" 
Europe.  It*  force  has  been  felt  from  time  immemo- 
rial  by  the  Bramins  of  Hindoftan,  who,  at  Sir  Wfllum 
Jones  inform*  us*,1*  being  unable  to  form  a dillinri  idea  , 
of  brute  matter  independent  of  mind,  or  to  conceive  p!;mdm 
that  the  work  of  fupremc  goodnefs  was  left  a moment  VoL  I. 
to  itfclf,  imagine  that  the  Drily  is  ever  prrfent  to  his 
work,  not  in  fubftance  but  in  fpirit  and  in  energy .** 

On  this  rational  and  fublimc  conception  they  have  in- 
deed built  numbcrlcf*  abfurd  fupcrftitions ; but  their 
holding  the  opinion  itfclf,  fliow  9 that  they  believe  in  the 
reality  of  providence  upon  philofophical  principles : mod 
what  truth  is  there  on  which  the  mind  of  man  hat  nut 
ingrafted  marks  of  its  own  weaknefs  l 

Few  nations,  however,  except  the  ancient  Greeks, 
have  had  philofophen  equally  fubtile  with  die  Bramins 
i of 
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fmitoce  of  India  ; and  therefore  though  all  mankind  have  in  ge- 
L—  * ncral  agreed  in  the  belief  of  a fuperin  tending  Providence, 
they  have  in  different  ages  and  countries  admitted  that 
truth  upon  different  kinds  of  evidence,  and  formed  very 
different  notions  concerning  the  mode  in  which  the  Di- 
! vine  fuperinteudcncc  is  exerted, 
r^oif^n'  While  focietiet  are  ftill  in  a rude  and  unpolidted  flate, 
tWe  ages,  w'hile  individuals  poffcfs  little  fccunty  and  little  lei  lure  for 
the  excTtion  of  their  rational  powers,  ever)’  important  or 
lingular  appearance  in  nature  becomes  an  objeftof  wonder 
or  of  terror.  In  this  flate  of  ignorance,  men  fee  not  the 
univerie  as  it  is,  a great  collection  of  connefted  parts, 
all  contributing  to  form  one  grand  and  beautiful  fyAem. 
Every  appearance  feems  to  ft  and  alone  j they  know  that 
it  mtifl  have  a caufe,  but  what  that  caufe  is  they  arc  ig- 
norant. The  phenomena  exhibited  by  nature  arc  fo 
complicated  and  fo  various,  that  it  never  occurs  to  them 
that  it  is  poffiblc  for  one  Being  to  govern  the  whole. 
Hence  arofc  the  different  fyflems  of  polytheifm  that 
have  appeared  in  the  world.  Nature  was  divided  into 
different  regions,  and  a particular  invifible  power  was 
affigned  to  each  department : one  conduced  the  flam- 
ing chariot  of  the  fun,  another  wielded  the  terrible 
thunderbolt,  and  others  were  employed  in  diffufing 
plenty,  and  introducing  the  ufcful  arts  among  men. 
Thus,  although  the  various  fyftcrm  of  polytheifm  in 
general  acknowledged  one  Supreme  Ruler,  the  father  of 
gods  and  men,  yet  they  at  tnc  fame  time  peopled  not 
only  the  regions  abpve,  the  air  and  the  heavens,  but 
they  alfo  filled  the  ocean  and  the  land,  cvcrygrove,  and 
every  mountain,  withaftive  but  invifible  natures.  Ha- 
ving arifen  from  the  fame  caufcs,  thefe  fyftems  of  poly- 
theism, which  arc  fo  many  hypothefes  concerning  Divine 
providence,  are  all  extremely  fimflar;  and  we  have  a very 
favourable  fpccimcn  of  them  in  the  elegant  mythology 
of  Greece  and  Rome,  which  gave  to  every  region  of 
nature  a guardian  genius,  and  taught  men  in  the  deep 
recedes  o?  the  foreft,  or  in  the  windings  of  the  majcdic 
flood,  to  expeft  the  prefence  of  protecting  and  friendly 
powers.  Sec  Polytheism. 

Notwith (landing  this  univerfal  reception,  in  fomc 
form  or  other,  of  the  doftrine  of  a divine  providence, 
it  has  in  every  age  met  with  fome  opponents.  The 
eve- mod  ancient  of  thefe  were  Democritus  ahd  Leucippus. 
They  denied  the  cxiftcnce  of  a Deity — afferted  that  all 
tilings  were  mechanically  ncceffary,  and  that  thought 
and  fenfe  were  only  modifications  of  matter.  Thk  is 
atheifm  in  the  drifted  fenfe,  and  the  only  form  of  it 
that  has  ever  been  confidently  fupported.  Epicurus 
followed  upon  the  fame  principles  ; hut  he  rendered  the 
fydem  altogether  abfurd,  by  confcfling  the  freedom  of 
the  human  will.  To  avoid  the  imputation  of  atheifm, 
he  afferted  the  exidcncc  of  God;  but  declared  that  he 
refided  above  the  heavens,  and  interfered  not  in  human 
affairs.  One  of  his  maxims  was,  that  44  the  bleffed  and 
immortal  Being  neither  hath  any  employment  himfelf, 
nor  troubles  himfelf  with  others.”  Maximus  Tyrius  * 
judly  obferves,  that  this  is  rather  a deferipiion  of  a 
Sardanapalus  than  of  a Deity.  And  fome  of  the  mo* 
iaHdst  of  antiquity  remarked,  that  they  knew  many 
men  among  themfclvcs  po defied  of  aftivc  and  generous 
minds,  whofc  characters  they  .valued  more  highly  than 
that  of  Epicurus’s  god.  Some  of  the  ancients  alfo  ap- 
pear to  have  entertained  the  following.ftrange  notion: 
They  acknowledged  the  exidcncc  of  a Supreme  and  of 
Voir.  XV*  Part  XL 
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many  inferior  deities ; but  at  the  fame  time,  they  fup-  Proved  cues 
pofed  that  there  is  a certain  fate  which  rules  over  all,  » " 

and  is  fuperior  to  the  gods  themfclvcs.  See  Ntcitsur 
in  Mythology. 

The  providence  exerted  by  the  Author  of  nature 
over  his  works  is  ufually  divided  into  two  branches  : a 
general , referring  lo  the  management  of  tike  univerfc  at 
large ; and  a particular  providence,  chiefly  regarding  par-  t 
ticular  men.  7 

Upon  the  firft  of  thefe,  in  Tie  Religion  of  Nature  de-  General 
Unrated, , the  quedion  is  dated  fomewhat  in  the  follow- 
ing  manner  : The  world  may  be  faid  to  be  governed, 
or  at  lead  cannot  be  faid  to  fluctuate  fortuitouffy,  if 
there  are  laws  or  rules  by  which  natural  caufcs  aft;  if 
the  feveral  phenomena  in  it  fucceed  regularly,  and  in 
general  the  conditution  of  things  is  preferved  ; if  there 
are  rules  obferved  in  the  production  of  herbs)  trees,  and 
the  like  ; if  the  fcvcral  kinds  of  animals  are  fumithed 
with  faculties  proper  to  determine  their  aftions  in  the 
different  ilations  which  they'  hold  in  the  general  econo- 
my of  the  world  ; and,  ladly,  if  rational  beings  are  ta- 
ken care  of  in  fuch  a manner  as  wiH  at  lad  agree  bed 
with  reafon.  By  the  providence  of  God  wc  ought  to 
underdand  his  governing  the  world  by  fuch  laws  as  thefe 
now  mentioned  : fo  that  if  there  are  fuch,  there  mull  be 
a Divine  providence.  g 

With  regard  to  inanimate  objeBs,  the  cafe  agrees  pre-  As  it  re- 
cifely  with  the  above  fuppofition.  The  whole  of  that  fPC1^ 
univerfc  which  we  fee  arouml  us  is  one  magnificent  and  ST*1*  °*" 
well  regulated  machine.  The  world  that  we  inhabit J 
is  a large  globe,  which,  conducted  by  an  invifible  power, 
flies  with  a rapidity  of  which  wc  have  no  conception, 
through  an  extent  of  fpace  which  fets  at  defiance  every 
power  of  fancy  to  embody  it  into  any  didinft  image. 

A large  flaming  orb  Hands  immoveable  in  the  heavens; 
around  which  this,  and  other  worlds  of  different  magni- 
tudes, perform  their  perpetual  revolutions.  Hence  arife 
the  expefted  returns  of  day’  and  night,  and  the  regular 
diverfity  of  fcafons.  Upon  thefe  great  operations  a 
thoufand  other  circumilanccs  depend.  Hence,  for  ex- 
ample, the  vapours  afeend  from  the  ocean,  meet  above 
in  clouds,  and  after  being  condenfcd,  defeend  in  (howers 
to  cover  the  earth  with  fertility  and  beauty.  And 
thde  appearances  are  permanent  and  regular.  During 
every  age  fiuce  men  have  been  placed  upon  the  earth, 
this  aftonrihiug  machine  continued  deadily  to  perform 
its  complicated  operations.  Nothing  is  left  to  chance. 

Tf»c  fm  ailed  bodies  are  not  Ids  regular  titan  the  larged, 
and  obferve  continually  the  fame  rules  of  attraction,  re- 
puUion,  8cc.  The  apparent  variations  of  nature  pro- 
ceed only  from  different  circumdanccs  and  combinations 
of  things,  afting  ad  the  while  under  their  ancient  laws. 

We  ourfelves  can  calculate  the  effefts  of  the  Jaws  of 
gravitation  and  of  motion.  Wc  can  render  them  fub- 
fervient  .to  our  own  pttrpofes,  with  entire  certainty  of 
fuccefs  if  wc  only  adhere  to  the  rules  eltabhfned  by  na- 
ture, that  is  to  fay,  by  providcaae.  ^ 

A" rget ablet  alfo  live  and  flourifh  according • to  .preferi-  Veg«i*ble%’ 
bed  methods.  Each  fort  is  produced  from  its  proper 
feed ; has  the  fame  texture  of  fibres,  is  at  all  times 
nsuriihcd  by  the  fame  kind  of  juices,  digeded  and  pre- 
pared by  tic  fame  vcffcls.  Trees  and  (hrubs  receive 
annually  their  peculiar  liveries,  and  bear  their  proper 
fruits  : fo  regular  are  they  in  this  lad  refpeft,  that  every 
fpccics  may  be  faid  to  have  its  profeflion  ©r  trade  ap- 
4 H pointed 
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Frovkknce  pointed  to  it,  by  which  it  furnifhes  a certain  portion  of  oppofc  each  other,  muft  produce  very  different  effects  Prcvi  !< 
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manufacture,  or  of  food,  to  fupply  the  wants  of  animals: 
being  created  for  the  purpofc  of  confumption,  all  ve- 
getables produce  great  quantities  of  feed  to  fupply  the 
neccflary  wafte.  Here  too,  then,  there  is  evidently  a 
regulation i by  which  the  feveral  orders  arc  preiarved.  and 
the  ends  of  them  anfwered  according  to  their  firfl  efta- 
10  blifhment. 

Aninnl*,  With  regard  to  animaht  they  too,  in  ftru&ure  of  their 
form,  are  fubjeCl  to  laws  fimilar  to  thofe  which  govern 
the  vegetable  world.  In  the  fentiem  part  of  their  con- 
11  it  utkm  they  are  no  left  iubjeCl  to  rule.  The  lion  is  al- 
ways fierce,  the  fox  is  crafty,  and  the  hare  is  timid. 
Every  fpecies  retains  from  age  to  ajrc  its  appointed  place 
and  charafter  in  the  great  family  of  nature.  The 
• ' various  tribes  are  made  and  placed  in  furh  a man- 

ner as  to  ‘find  proper  means  of  fnpport  and  defence. 
Bealls,  birds,  fifties,  and  infers,  are  all  poflcfTed  of 
organs  and  faculties  adapted  to  their  refpeftive  cir- 
cumftanccs,  and  opportunities  of  finding  their  proper 
tt  food  and  prey. 

And  man.  Man  is  fubject  to  the  ordinary  laws  which  other  ma- 
terial and  animal  fubftanccs  obey  ; but  he  is  left  more 
at  large  in  the  determination  of  his  actions.  Yet  even 
here  tilings  do  not  fluctuate  at  random.  Individuals  do 
indeed  rife  and  pcrilh  according  to  fixed  rules,  and  na- 
tions thcmfelves  have  only  a temporary  endurance. 
But  the  fpecies  advances  with  a Heady  progrefi*  to  in- 
tellectual improvement.  This  progrefi  is  often  inter- 
rupted ; but  it  appears  not  to  be  lels  fure  at  the  long- 
run  than  even  the  mechanical  laws  which  govern  the 
material  part  of  our  conftitution.  Amidlt  the  convul- 


upon  men  of  different  characters,  and  thus  in  a ftrange ' 
manner  embarrafs  and  entangle  the  general  plan.  And 
as  to  the  cowrfe  of  nature,  it  may  juftly  be  afkcd,  is  the 
force  of  gravitation  to  be  fu (pended  rill  a good  man 
pafs  by  an  infirm  building?  (See  Pr aver)  Add  to 
this,  that  fome  eircumftanccs  appear  abfolutely  irrccon- 
cikahle.  The  wind  which  carries  one  into  port  drives 
another  bach  to  fea  ; and  the  rains  that  are  juft  fuffi-* 
cient  upon  the  hills  may  drown  the  inhabitants  of  the 
valley*.  In  fhoct,  may  we  expect  niradti?  or  can 
there  be  a particular  Providence  that  fore  fee*  and  pre- 
pares for  the  feveral  cafes  of  individuals,  without  force 
frequently  committed  upon  the  laws  of  nature  and  the 
freedom  of  intelligent  agents  ? 13 

In  whatever  way  it  is  brought  about,  there  is  little**0  R,'°d 
doubt  that  fomething  of  this  kind  mufl  take  place.  For 
as  the  Deity  Aon  diivft,  as  already  mentioned,  the  great  c^iitcocc. 
and  general  progrefs  of  things  in  this  world,  he  mull 
alfo  manage  thofe  of  lefs  importance.  Nation*  arc 
composed  of  individuals.  The  progrefs  of  individuals 
is  the  progrefs  of  the  nation,  and  the  greateft  events 
ufuaily  depend  upon  the  hiffory  and  the  moll  trifling 
actions  of  private  perfons.  The  difficulty  is  to  con- 
ceive how  the  fuperintendcnce  and  management  of  all 
this  can  be  brought  about.  But  as  the  ways  and  tbc 
thoughts  of  the  Omnipotent  Spirit,  whofe  influence  per- 
vades and  rules,  and  animates  nature,  referable  not  the 
limited  operations  of  men,  we  can  only  form  conjec- 
tures concerning  the  means  by  which  his  government  is 
conducted.  j , 


...  l.  In  the  firfl:  place,  then,  it  is  not  impoffiblc  that  the  The  Dci- 

fioti  of  ilatcs  and  the  ruin  of  empires,  the  ufcful  arts.  Deity  fhould  forefee  thefutufr  actions  of  intelligent  he-lJ  ^ 
when  once  invented,  are  never  loft.'  Thefe,  in  bettee  mgs.  Many  of  thefe  actions  depend  upon  the  mecfia-j*jJ[ 
times,  render  fubliilence  cafv,  and  give  lcifurc  for  rcflcc-  nifm  of  the  material  world,  which  was  formed  by  himfclf,  0f  me* . 
tion  and  ftudy  to  a greater  number  of  individuals,  and  mutt  be  entirely  known  to  him.  Many  men  among 
Tyre  and  Sidon  have  pafTcd  away,  Athens  itfelf  has  be-  ourfelves  po fiefs  much  fagacity  in  difeeming  the  future 
come  the  prey  of  barbarians,  and  the  profperity  of  actions  of  others,  from  attending  to  their  known  charac- 
ancient  Egypt  is  departed,  perhaps  for  ever  t but  the  ters,  and  the  eircumftanccs  in  which  they  arc  placed, 
fliip,  the  plow,  and  the  loom,  remain,  and  have  been  If  fuperior  natures  do  cxift,  and  minds  more  perfect  than 
perpetually  improving.  Thus  every  new  convulfion  of  the  human,  they  mull  pofiefs  this  peuctration  in  a more 
foeicty  docs  lets  mifehief  than  the  laft  ; and  it  is  hoped  eminent  degree  in  proportion  to  the  excellence  of  their 

intellectual  powers.  But  if  this  difeemment  be  in  God 
proportionable  to  his  nature,  as  in  lower  being*  it  is 
proportionable  to  theirs,  it  then  becomes  altogether 
unlimited,  and  the  future  a&ions  of  free  agents  arc 
at  once  unlocked  and  expofed  to  his  view.  Add  to 
this,  that  the  Author  of  nature  is  well  acquainted 
with  the  creatures  that  he  lias  made  $ he  knows  the 
mechanifm  of  our  bodies,  the  nature  and  extent  of  our 
tinderftandings,  and  all  the  circumftances  by  which  we 
are  furrounded.  With  all  thefe  advantages,  it  is  making 
no  great  ftretch  to  fuppofc  him  capable  of  difeeming 
the  line  of  conduct  which  we  will  purfuc  ; and  this 
ticlilar  pro-  ‘ngS  an^  aKenU»  arc  capable  of  doing  and  deferring  even  fetting  afide  the  infinity  of  his  nature,  to  which  a 
vidcuce.  well  or  ill ; and  the  fafety  or  danger,  that  happinefs  or  thoufand  years  arc  as  one  day,  and  fuppoling  him  to 
unhappinefs,  of  a man  here,  muil  depend  upon  many  rcafon  from  probabilities  in  the  imperfect  manner  that 
things  that  feem  fcarcely  capable  of  being  determined  we  do. 


that  by  the  affiftancc  of  printing  the  moll  polifhcd  arts 
and  the  molt  refined  fpeculations  have  now  become  im- 
mortal. 

The  world  i*  not  fhen  left  in  a ftate  of  confufion  : 
it  is  reduced  into  order,  and  methodifed  for  age*  to 
come ; the  fcvcral  fpecies  of  beings  having  their  offices 
and  provinces  afligned  them.  Plants,  animals,  men, 
and  nations,  are  in  a Hate  of  continual  change;  but  fuc- 
ccfibra  are  appointed  to  relieve  them,  and  to  carry  on 
the  ft  heme  of  PrtviAeute. 

DifTuulty  But  the  great  difficulty  is,  how  to  account  for  that 
of  account-  provide:,ce  which  is  called  particular  ; For  rational  be- 
lt g for  rar- 1 c ...1  A..t 


by  Providence.  Bcfidcs  himfclf  and  his  own  condud, 
he  depends  upon  the  conduct  of  other  men ; whofe 
actions,  as  we  nr.turally  fuppofc,  cannot,  confiftcntly 
witli  their  free  will,  be  controuled  for  the  advantage  of 
another  individual.  The  actions  of  numbers  of  men 


2.  There  is  no  impoflibility  at  leaft,  that  men,  whofc  And  ma? 
characters  and  actions  are  thus  foreknown,  may  be  in-thente  fit 
troduced  into  the  world  in  fuch  times  and  places  as'hw^^ 
that  their  acts  and  behaviour  may  not  only  coincide  ?*|!! 
with  the  general  plan  of  things,  but  may  alfo  anfwcr  |4fc. 


proceeding  upon  their  private  freedom,  with  different  many  private  cafes.  The  cdcllial  bodies  arc  fo  placed 
degrees  of  ability,  as  they  crof%aiul  impede,  or  directly  that  their  jarring  attractions  make  out  a fplcndid  fyftem. 

Why 
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not  be  in  the  Dinne  mind  fome-  to  go.  Or,  if  he  it  to  be  delivered  from  feme  danger-  Pr-Tldenet 


Why  then 

thing  like  a projection  of  the  future  hiffnry  of  mankind, 
as  well  as  of  the  motion*  of  the  heavenly  bodies  ? And 
why  fhould  it  not  be  thought  poflible  for  men,  at  Well 
•as  for  them,  by  fome  feeret  law,  or  rather  by  the  ma- 
nagement of  an  unfccn  power,  to  be  brought  into  their 
places  in  fuch  a manner  at  that,  by  the  free  ufc  of  their 
faculties,  the  conjunctions  and  oppofitions  of  their  il- 
tereiU  and  'inclinations,  the  natural  influence  of  their 
different  degree*  of  talents,  power,  and  wealth,  they 


ous  enemy,  cither  fome  new  turn  given  to  his  thoughts 
may  divert  him  from  going  where  the  enemy  will  be,  or 
the  enemy  may  be  after  the  fame  manner  diverted  from 
coming  where  be  lhall  be,  or  his  refentment  may  be 
quoUJud ; or  fome  proper  method  of  defence  may  be  fug- 
gelled  to  the  perfon  in  danger.  After  the  fame  man- 
ner advantages  and  fucceffcs  may  be  conferred  on  the 
deferring;  as,  on  the  other  fide,  men,  by  way  of  punifh- 
n&cni  for  their  crimes,  may  incur  mifehiefs  and  calami- 
may  confpirc  to  make  out  the  great  fcheme  of  human  4 lies.  Thefc  things,  and  fuch  as  thefc  (fays  Mr  Wollas- 
affjurs  ? There  is  no  abfurdity'iu  this  fuppofition  : it  is  ton  *),  may  be.  For  liuce  the  motions  and  ailious  of*  *;V*« 
oot  beyond  the  power  of  an  almighty  and  perfed  Be.  men,  which  depend  upon  their  wills,  do  alfo  depend 

16  ing  ; and  it  is  worthy  of  him.  Let  us  take  from  the  upon  their  judgments,  as  thefc  again  do  uponjhc  prefent\'ci“V  * 

Tt*  pofli-  Jcwilh  hi  dory,  as  molt  generally  knowj^pn  example  of  apbearancet  of  things  in  their  minds  ; if  a new  profpefl 

W'ty  of  what  may  be  fuppofed  to  happen  daily.  It  wa*  the  - of  things  can  beany  way  produced,  the  lights  by  which 

intent iou  of  providence  to  place  David  the  Ion  of  Jeffe  they  arc  (ccn  altered,  new  forces  and  directions  imprtffcd 
upon  the  throne  of  the  Hebrews,  The  country  is  in-  upon  the  fpirits,  pafliong  exalted  or  abated,  tlie  power  of 
varied  by  a foreign  enemy  : tire  hoftile  armies  meet,  and  judging  enitvmed  or  debilitated,  or  the  attention  taken  off 
lie  encamped  upon  oppofitc  mountains.  A man  comes  without  any  fufpenfion  or  alteration  of  the  Handing 
forth  from  the  army  of  the  invaders,  as  was  extremely  laws  of  nature, — then,  without  that,  new  volitions,  d«£ 
common  in  thofc  times,  and  defies  the  Hebrew  hoft  to  figns,  meafurcs,  or  a ccflation  of  thinking,  may  alfo  be 
fend  forth  a champion  to  meet  him  in  fingle  combat,  produced  ; and  thus  many  things  prevented  that  other- 
Terrified  by  thcgigautic  bulk  and  mighty  force  of  Go-  wife  would  It  , and  many  brought  about  that  would  not. 
liah,  no  man  would  rifle  the  unequal  conflict.  David,  That  there  may  poflihly  be  fuch  infpirations  of  new 
who  was  too  young  to  carry  arms,  had  been  feut  to  the  thoughts  and  counfela  (continues  our  author),  may 

camp  with  provilioos  for  his  brothers,  and  heard  the  perhaps  appear  farther  from  this,  that  we  frequently 

challenge.  In  defence  of  his  flock  he  had  killed  fome  find  thoughts  arifing  in  ojjg  heads,  into  which  we  arc 
fectfts  of  prey  in  the  wfldcrncfs,  and  he  was  an  excellent  led  by  no  difcourfc,  nothing  we  read,  no  efoe  of  radon- 
inarkfman  with  the  fling.  He  thought  it  might  pro-  ing,  but  they'  furpriic  and  come  upon  us  from  wc  know 
bably  be  as  eafy  to  kill  a man  as  a wild  bcall ; at  all  not  w hat  quarter.  If  they  proceeded  from  the  mobility 
events,  he  knew  that  a flone  well  directed  would  prove  of  fpirits.ftragghng  out  of  order,  and  fortuitous  affections 
no  lefs  fatal  to  a giant  than  to*a  dwaif : he  therefore  of  the  brain,  or  were  they  of  the  nature  of  dreamt, 
rcfolvcd  to  try  his  flcill ; and  he  tried  it  wnth  fucccfc.  why  are  they  not  as  w'ild,  incoherent,  and  extravagant 
Here  no  man's  ficc  will  was  interrupted,  and  no  miracle  as  they  ah:  ?”  Is  it  not  much  more  reafoeablc  to  ima- 
was  accompli flied  : Yet  by  this  train  of  circumllancea  ginc  that  they  come  by  the  order  and  direction  of  an 
thus  brought  together,  a foundation  was  laid  for  the  fu-  all-feeing  and  all-gracious  God,  who  continually  watches 
turc  fortunes  of  the  fon  of  Jeffe,  for  the  greatnefs  of  over  us,  and  difpofcs  every  thing  in  and  about  us  for  the 
liis  country,  and  for  accomplifhing  the  purpofes  of  Pro-  good  of  ourfclvc#  or  others  i not  to  fpcak  of  the  agree  - 
vidcncc.  According  to  Seneca,  44  Hoc  dico,  fulmina  ablencfs  of  this  notion  to  the  opinions  of  the  bell  and 
non  mitti  a Jove,  fed  fie  omnia  diipofita,  ut  ca  etiam  wifcll  men  in  all  age-3  (a).  41  If  this,  then,  be  the  cafe,  as 
qux  ab  illo  non  fiunt,  tamcn  line  rationc  non  fiunt : qua:  it  feems  to  be,  that  mens  minds  are  fufccptible  of  fuch 
illius  eft.— Nam  ctfi  Jupiter  ilia  nunc  non  facit,  fccct  irji/ruattonr  and  imprejjtont,  as  frequently,  by  ways  un-. 
ut  ficrent." — i Jay,  that  the  lightning  comet  not  dired/y  known,  do  affeft  them,  and  give  them  an  inclination 
from  the  hand  of  Jove,  but  thingt  are  properly  difpofed  towards  this  or  that ; how  many  things  (aiks  our 
for  the  indired  execution  of  hie  will ; for  be  aQt  not  imam*-  author)  may  be  brought  to  paf*  by  thefc  meant  without 

17  diaieiy.  but  by  the  intervention  of  meant.  fixing  *i\<±  rejixing  the  laws  of  nature,  any  more  than 

cretin-’  3.  I.altly,  it  iis  n»t  impofftle  that  many  things  may  they  arc  unfixed  when  one  man  alters  the  opinion  of 

**  accomP^fl,c^  by  fccrct  influence,  upon  the  human  another  by  throwing  in  his  way  a book  proper  for  that 
mind,  either  by  the  Deity  himfclf,  or  by  the  intervention  purpofc?’*  ,g 

of  agents  poffdTcd  of  powers  (iipcrior  to  thofc  which  ’ All  tin’s  may  be  effefled  either  by  the  immediate  in-  n,ar 
belong  to  us.  44  For  inllance,  if  the  cafe  {hould  require  tcrpofition  of  God  himfelf,  or  by  that  of  beings  tnu/ible,  J1* 
that  a particular  man  be  delivered  from  fome  threaten-  and  in  nature  fuperior  to  us,  who  aCt  as  the  miniftcr* 
ing  ruin,- or  from  fome  mufbrtnm,  which  would  certain-  of  his  providence.  That  there  arc  fuch  beings  we  can u*,  or  fcy 
ly  befal  him  if  he  (hould  go  fuch  a way  at  fuch  a time,  hardly  doubt,  as  it  is  in  the  higheft  degree  improbable  the 
as  he  intended  : upon  this  occafion  fome  new  icafons  that  fuch  imperfect  beings  as  men  areal  tlte  top  of  the 
ipay  be  prefenud  to  his  mind  why  he  fliould  not  go  at  fade  of  created  exigence.  And  fince  wc  ourfclves,  by 
or  not  then,  or  not  by  that  road  ; or  he  may  forget  the  ufc  of  our  limited  powers,  do  often  alter  the  courie 
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(aI  That  fuch  was  the  general  belief  of  the  Greeks  in  the  days  of  Homer,  is  plain  from  that  poet’s  conflantly 
introducing  his  deities  into  the  narrative  of  his  poems,  and  telling  us  that  Minerva,  or  fome  other  god,  akrred  the 
minds  of  his  heroes.  44  By  this,"  fays  Plutarch,  44  the  poet  docs  not  mean  to  make  God  dejroj  the  will  of  man, 
but  only  move  him  to  will : nor  dt>««  he  miraculoufly  produce  the  appetites  thtmfclvcs  in  men,  but  only  caufes 
fuch  imaginations  as  arc  capable  of  exciting  them." 
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p/ov Jcnct  of  thing#  within  our  fphere  from  what  they  would  be  ftate,  we  mortal#  ftand  upon  too 
^ » iflefi  to  the  ordinary  law#  of  motion  and  gravitation. 


without  being  laid  to  alter  thofc  law#;  why  may  not  fu- 
perior  beings  do  the  fame  a#  inilrument#  of  divine  pro- 
vidence i This  idea  of  the  intervention  of  fuperior  na- 
ture# is  beautifully  iliuftrated  by  Tbomfon  in  the  follow- 
ing paffage ; 

Thcfe  are  the  haunts  of  meditation,  thefe 
The  feenes  where  ancient  bards  th’infpiring  breath, 
Ecftatic,  felt ; and  from  this  world  retir'd, 

‘Conven'd  with  angels  and  immortal  forms. 

On  gracious  errands  bent : to  fave  the  fall 
Of  virtue  ftiuggling  on  the  brink  of  vice  j 
In  waking  whilpcrs,  and  repeated  dream#, 

To  hint  pure  thought,  and  warn  the  favour'd  foul 
For  future  trials  fated  to  prepare. 

We  agree,  however,  with  Mr  Woilafton,  in  thinking 
the  power  of  thefe  being#  not  fo  large  as  to  alter  or  fufc 
pend  the  general  laws  of  nature  (fee  Miracle)  ; for 
the  world  is  not  like  a bungling  piece  of  clock-work, 
which  requires  to  be  often  fet  backwards  or  forwards. 
We  are  likewife  perfectly  fatisfied,  that  they  cannot 
change  their  condition,  to  ape  us  or  inferior  beings  ; 
and  confcqucntly  we  are  not  apt  haftily  to  credit  (lories 
of  pnrttnij,  &c.  fuch  as  cannot  be  true,  luilcfs  the  nature 
of  things  and  their  manner  of  exiilence  were  occafiunal- 
ly  reverted.  Yet  as  men  may  be  fo  placed  as  to  become, 
even  by  the  free  exercife  ofxneir  own  powers,  injlrumenli 
of  God's  particular  providence  to  other  men  j fo  may 
we  well  fuppofc  that  thefe  higher  beiogs  may  be  fo 
diflribuud  through  the  uaivcrfe,  and  fubjed  to  fuch  an 
economy,  uuknown  to  us,  as  may  render  them  alfo  in* 
ft  rumen  ts  of  the  fame  providence and  that  they  may, 
in  proportion  to  their  greater  abilities,  be  capable,  con- 
JiRtntly  %uitb  the  la<wt  oj  nature,  of  uiflucncing  human  af- 
fairs  in  proper  places, 
lo^h^doc  next  proceed  to  ftate  feme  of  the  chief 

trine  of  " objections  which  in  ancient  or  modern  times  have  been 
Providence  brought  againJl  the  opinion,  that  the  world  is  governed 
*o  by  a Divine  providence. 

From  rhe  i.  The  firft  of  thefe  is  this,  that  the  fyftem  of  nature 
itnprricr.  contains  many  imperfedions  which  it  ought  not  to  do 
tionao  na-jf  be  the  work  of  a perfectly  wife  and  good  Being. 

To  avoid  the  force  of  this  objection,  fome  modern  wri- 
ters have  deferted  the  ground  of  fupreme  and  abso- 
lute goodnefs,  which  the  ancient  tlieifts  always  occu- 
pied, and  have  aiTcrtcd  that  the  divine  perfedion  con- 
lifts  in  unlimited  power  and  uncontrouled.fuprcmacy 
of  will ; that  confcqucntly  the  Deity  does  not  always 
that  which  is  beft,  but  merely  what  he  himfelf  pleafes ; 
and  that  for  no  other  rrafon  but  bccaufe  he  vtUU  to 
do  fo.  But  this  is  no  better  than  atheifm  ilfelf.  For 
it  is  of  no  importance  to  us  whether  the  univerfe  is  go 
verned  by  blind  fate  or  chaacc,  that  is  to  fay,  by  no 
thing  at  all  , or  whether  it  is  governed  by  an  arbitrary 
fovcitign  will  that  is  direded  by  dance,  or  at  kail  by 
3t  no  pssneiple  of  bench ccncc. 

Aalw  ered.  The  true  anfwcr  to  tills  objedion  is,  that  no  created 
fyftem  caii  have  every  perfedion,  bccaufe  it  mull  ncccffa- 
rily  be  deftitute  of  fclt-cxiftcnce  and  independence  ; and 
therefore  if  beings  deftitute  of  fome  perfections  be  bet- 
ter than  nothing,  it  was  worthy  of  infinite  power  and 
perfed  goodnefs  to  create  fuch  beings.  In  our  prefent 
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commanding  view  of  the  whole  frame  df  things.  , We  * — r— * 
can  only  reafon  c oncoming  what  is  unknown  from  the 
little  that  is  within  our  reach.  In  that  little,  we  can 
fee  that  wifdom  and  goodnefs  reign ; that  nature  al» 
ways  aims  to  produce  perfedion  ; that  many  falutary 
effeds  rcfult  even  from  the  thunder  and  the  ftorm : and 
\tc  doubt  not  that  a view  of  the  whole  ftrudure  of  the 
univerfe  would  afford  an  additional  triumph  to  the 
goodnefs  and  (kill  of  its  great  Architect. 

We  fee  a regular  afeent  in  the  fcale  of  beings  from 
mere  lifclcfs  matter  up  to  man  ; and  the  probability  is, 
that  the  kale  continue*  to  afeend  as  far  above  man  in 
perfedion  as  created  beings  can  poflibly  be  ntifed. — 

The  foie  purpdjc  of  God  in  creating  the  world  mufl 
have  been  to  produce  happinefs  : but  this  would  be  moft 
efft  dually  done  by  creating,  is  the  firil  place,  as  many 
of  the  moft  perfect  dafs  of  beings  as  the  fyftem  could 
contain  ; and  afterwards  other  claffcs  kill  aud  Ids  per- 
fed, till  the  whok  univerfe  fhould  be  completely 
full.  Wc  do  not  pofitivdy  ailert  fuch  a feheme  of 
creation,  \ , 

Where  all  mull  full,  or  not  coherent  be  ; 

And  all  that  rife*,  rife  in  due  degree* 

was  actually  in  the  divine  Ardiited's  intention ; but 
that  it  is  poiliblc,  is  fufficicntly  obvious.  No  man  will 
pretend  to  fay,  that  this  earth  could  afford  a comfort- 
able fubfiflcnce  to  a greater  number  of  the  human  race, 
were  all  the  inferior  animals  annihilated,  than  it  could 
at  prefent,  f warming  as  every  ckmcnt  i*  with  life.— — 

Suppofe  then,  that  as  many  men  had  been  placed  at 
firit  upon  tlxc  earth  ts  it  could  poflibly  fupport,  and 
that  matters  had  been  fo  conftitutcd,  as  t hat  the  num- 
ber Ihould  never  have  been  either  incrcafcd.  or  dirainiflb 
ed  ; wc  beg  leave  to  alk,  whether,  fince  there  would  have 
been  evidently  room  for  inferior  animals,  it  would  have 
been  moll  worthy  of  infinite  goodnefs  to  leave  the  whok 
globe  to  men,  or  to  introduce  into  it  different  orders  of 
Ids  perfed  beings,  which,  while  they  coukl  not  incom- 
mode tin's  principal  inhabitant,  would  each  find  pka* 
furc  in  its  own  exiftcuce  i To  this  queition  different 
anfwers  cannot  furcly  be  given.  Let  the  reader  then 
extend  his  view,  aud  conlider  the  univerfe,  w hich,  how. 
ever  vail,  cannot  be  politivcly  infinite,  as  one  fyftem  as 
much  united  as  the  fcvcral  parts  of  this  globe  ; let  him 
fuppofc  that  there  were  at  firft  created  as  many  of  the 
bigheft  order  of  beings  as  it  could  have  contained  had- 
creation  there  ftopt ; let  him  remember  that  happinefs 
in  many  diffcn^it  degrees  is.valuablc  ; — and  he  will  not 
furcly  think  it  any  imputation  on  the  goodnefs  of  God 
that  there  arc  in  the  uuiveefe  many  beings  for  from  per- 
fection. The  moft.  impeded  of  thefe  are  by  themfelves 
better  than  nothing ; and  they  all  contribute  to  make 
op  a fyftem  which,  confldered  as  a whole,  we  have 
every  reafon  to  believe  to  be  as  perfed  as  any  thing  not 
fcif-cxiftcnt  can  poflibly  be. 

2.  If  the  world  is  conduded  by  a benevolent  provkotyakfr 
deuce,  how  came  evil  to  he  introduced  into  it  ? 'Ihiiirotn  th* 
qucilion  has  perplexed  mankind  in  all  ages.  The  an-iotroA**  , 
cicnt  Fit  funs  rdolvcd  it,  by  aflerting  the  cxiftencc  of®00*"1**' 
two  gods,  Oromafdcs  the  author  of  good,  and  Arina- 
nius  the  author  of  evil.  From  them  the  Chriilian  he- 
retics called  Manic  bees  borrowed  their  doctrine  of  two 
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ffcTidrtife  oppofite  co-etemal  principle*. 

•— v — Stoics  afcribcd  the  Origin  of  evil  to  the  perverfenefs  or 
inpcrle  lion. of  matter,  which  they  thought  the  Deity 
could  not  alter } and  Pythagoias  imagined  a ftate  of 
pre -exigence,  in  which  the  fouls  of  men  had  committed 
offence*,  for  which  they  are  here  fuffering  the  puniftv- 
ment.  But  thefe  hy pothefes  are,  feme  of  them  impious? 

*3  and  all  unfatisfa'iory. 

Afliwtrcd.  Taking  the  expreffion  in  its  moft  extenfWc  fenfe,  the 
evils  to  which  the  human  race  are  expofed  may  be  re- 
duced to  pom,  uneajitujt , difapfointmmt  of  and 

death  i of  which  not  one  could  hare  been  wholly  pre- 
vented without  occafioninggreater  evils,  inconfiftent  with 
the  perfeX  goodnefs  of  tlie  Creator.  As  long  as  we 
have  foiid  bodies  capable  of  motion,  fupported  by  food, 
fubjeX  to  the  influence  of  thcatmofphcie,  and  divisible, 
they  mull  neceflarily  be  liable  to  diffolution  or  death  ; 
But  if  a man  could  i'uffer  death,  or  hive  his  limbs  bro- 
ken, without  feeling  pain,  the  human  race  had  been  long 
ago  extinct.  A fever  is  a Hate  of  the  body  in  which 
the  fluids  arc  in  great  difordcr.  Felt  we  no  uneafiocfa 
from  that  dilorder,  we  fhould  hate  no  inducement  to 
pay  the  proper  attention  to  our  ftate,  and  Ihould  cer- 
tainly die  unawares,  without  fufpeXing  our k Ives  to  be 
in  danger ; whereas,  under  the  prefrnt  admin iltration  of 
divine  providence,  the  pain  and  fickmfs  of  the  difeafe 
compel  us  to  have  rccourfc  to  the  remedies  proper  for 
reftoring  us  to  foundnefs  and  to  health.  Of  the  unca- 
fincfTes  to  which  we  arc  liable,  and  which  are  not  the  ef- 
feX  of  immediate  pain,  the  greateft  has  been  fometimes 
laid  to  arife  from  tlie  apprehtnfion  of  death,  which 
conftandy  flares  us  in  the  facr,  and  frequently  embitters 
all  our  ptcafures  even  in  the  hour  of  perfeX  health.— 
But  this  dread  of  death  is  implanted  in  our  breaks  for 
the  very  beft  of  porpofes.  Had  we  no  horror  at  the 
apprehenfion  of  death,  wc  fhould  be  apt,  whenever  any 
misfortune  bcfcl  us,  to  quit  this  world  ralhly,  and  rufh 
unprepared  into  the  prefence  of  our  Judge : but  the 
horror  which  attends  our  reflexions  on  our  own  diffo- 
lution, arifing  not  from  any  apprehenfion*  of  the  pain  of 
dying,  but  from  our  anxiety  concerning  our  future  ftate 
of  exiilcnce,  tends  ftrongly  to  make  us  aX,  while  we  are 
here,  in  fuch  a manner  as  to  enfure  our  happinels  here- 
after. Add  to  this,  that  the  fear  cf  death  is  the  great- 
eft  fupport  of  human  laws.  W e every  day  fee  perfous 
breaking  through  all  the  regulations  of  focicty  and 
good  life,  notwithftanding  they  know  death  to  be  the 
certain  confiqucncc,  and  feel  atl  the  horrors  of  it  that 
are  natural  to  man  : and  therefore  were  death  divefted 
of  thefe  horrors,  how  infignificant  would  capital  punifh- 
ments  be  as  guardian*  of  the  law,  and  bow  infccure 
would  individuals  be  in  civil  focicty  ? 

With  regard  to  the  unavoidable  misfortunes  and  an- 
xieties of  our  ptpfcnt  ftate,  fo  far  from  being  truly  hurt- 
ful in  themfelvcs,  they  are  proofs  of  divine  beneficence. 
When  we  fee  men  diiptcafed  with  their  fituation,  when 
wc  hear  them  complain  of  the  difficulties,  the  miseries, 
and  the  cares  of  life,  of  the  hardfhips  which  they  have 
undergone,  and  the  labours  which  ft  ill  lie  before  them  } 
inftcad  of  accounting  them  unfortunate,  we  ought  to 
regard  them  as  aXivc  beings,  placed  in  the  only  fitua- 
tion  that  is  fit  for  the  improvement  of  their  nature. 
That  difeontent,  thefe  rcftlcfs  wiihes  to  improve  their 
condition,  are  fo  many  l’ure  indications  that  their  facul- 
ties will  not  laaguiftu  They  who  arc  in  the  Icaft  de- 
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gree  accuftomed  to  obferve  the  human  charaXer,  know  ProvMsac  • 
well  the  influence  which  picafure  and  repofe  have  in  en-  v— ^ 

fecbling  every  manly  principle,  and  how  capable  they 
arc  of  attaching  ue  even  to  a fordid  and  diihonourable 
exiftencc. 

Happy  indeed  it'  is  for  the  human  race,  that  the  m 

number  of  thofe  men  is  (mall  whom  providence  has 
placed  in  Situations  in  which  pcrfonal  aXivity  is  unne* 
ceflary.  By  far  the  greater  number  arc  compelled  to 
atert  thcmfelvts,to  mix  and  to  contend  with  their  equals, 
in  the  race  of  fortune  and  of  honour.  It  is  thus  that 
our  powers  are  called  forth,  and  that  our  nature  reaches 
its  highcil  pcrfcXiun.  It  is  even  perhaps  a general 
truth,  that  they  who  have  ftruggled  with  the  greateft 
variety  of  hard  (hips,  as  they  alwfys  acquire  the  highcil 
energy  of  charaXer,  Co  if  they  have  retained  their  in- 
tegnty,  and  have  not  funk  entirely  in  the  contcft,  fel- 
dora  fail  to  fpend  their  remaining  days  refpeXable  and 
happy,  fuperior  to  paffion,  and  Secured  from  folly  by 
the  poficflkm  of  a witdom  dearly  earned. 

But  the  benefits  of  phyfical  evils  have  been  fet  in  aPhyicaf 
Hill  ftixmger  light  by  a great  mailer  of  moral  wifdoin.**”  ll* 
who  was  himfclf  fubjedt  to  many  of  thofe  evils.  That 
man  is  a moral  agent,  fent  into  this  world  to  acquire  (food, 
habits  of  virtue  and  piety  to  fit  him  for  a better  ftate, 
is  a truth  to  which  uo  confident  thrift  will  for  a mo- 
ment refufe  his  aflent.  But  almoft  all  the  moral  good 
which  is  left  among  us,  is  the  apparent  effcX  of  phyfical 
evil* 

“ Goodnefs  is  divided  by  divines  into  fobemefs,  righ-  J •&•/•***■ 
teoufnefs,  and  godlinefs.  Let  it  be  examined  how  each  ™*r* 
of  tliefe  duties  would  be  pradtifed  if  there  were  no  phyfi-  ‘ 
cal  evil  to  enforce  it. 

44  Sobriety  or  temperance  is  nothing  but  the  forbear- 
ance of  pleafure  ; and  if  picafure  was  not  followed  by 
pain,  who  would  forbear  it  ? We  fee  every  hour  thofe 
in  whom  the  defire  of  prefent  indulgence  overpowers  all 
fenfe  of  pait,  and  all  forefight  of  future  mifery.  In  a 
remiflion  of  the  gout,  the  drunkard  returns  to  his  wine, 
and  the  glutton  to  his  fcaft  ; and  if  neither  difeafe  nor 
poverty  were  felt  or  dreaded,  every  one  wo#ld  fink 
down  in  idle  fenfuality,  without  any  care  of  othcis,  or 
of  himfclf.  To  eat  and  drink,  and  lie  down  to  fleep^ 
would  be  the  whole  bufinefe  of  mankind. 

*4  Right  coufnefs,  or  the  fyftcm  of  focial  duty,  may  be 
fubdivided  into  juftice  and  charity.  Of  jufticc,  one  of 
the  heathen  fiiges  has  fliown,  with  great  acutencfs,  that 
it  was  imprefled  upon  mankind  omy  by  the  inconveni- 
ences which  injuftioe  had  produced.  ‘ In  the  firft 
ages  (fays  he)  men  aXcd  without  any  rule  but  the  im- 
pulfcof  defire;  they'  praXifed-injufticc  upon  others,  and 
fuffered  it  from  others  in  their  turn  : but  in  time  it  was 
difeovertd,  that  the  pain  of  fuffering  wrong  was  greatvr 
than  tlie  pleafure  of  doing  it ; and  mankind,  by  a ge- 
neral compaX,  fubmitted  to  the  refbaiut  of  laws,  and 
rcligncd  the  pleafure  to  eicape  the  pain.* 

44  Of  charity,  it  is  fuperfluous  to  obferve,  that  it  could 
have  no  place  if  tipre  were  no  want ; for  of  a virtue 
which  could  not  be  pradtifed,  the  oraiflion  codid  not 
be  culpable.  Evil  is  not  only  the  occafional  but  the 
efficient  caufe  of  charity  ; we  are  incited  to  the  relief 
of  mifery  by  the  confcioufnrfs  that  we  have  the  fame 
nature  with  the  fnfferer  ; tliat  wc  arc  in  danger  of  the 
fame*  diftreffcs,  and  may  fume  time  implore  the  fame  a£> 
filLsce. 

“ G^iUi  nsfr 
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Providence  **  Godtfncfi*  or  piety  i?  elevation  of  die  mind  towards 
lLJ*"~«r‘’p— ' the  Supreme  Being,  snd  extenfion  of  the  thoughts  of 
another  life.  The  other  life  is  future,  and  the  Supreme 
Being  is  invifihle.  None  would  base  rccourfe  to  an 
invifible  power,  but  that  all  other  fubje&s  had  eluded 
• their  hopes.  None  would  fix  their  attention  upon  the 

future,  but  that  they  are  difeoutented  with  the  prefent. 
If  the  fenfes  were  Trailed  with  perpetual  plea  Cure,  they 
would  always  keep  the  mind  in  fubjc&ion.  Reafoo 
Iras  no  authority  over  us  but  by  its  power  to  warn  as 
againft  evil. 

“In  childhood,  while  our  mind*  are  yet  unoccupied, 
religion  is  imprefted  upon  them  ; and  the  fir  it  years  of 
• almoit  all  who  have  been  well  educated  are  palled  in  a 
regular  difeharge  of  the  duties  of  piety  : But  as  we 
advance  f orward  into  the  crowds  of  life,  innumerable  de- 
lights folicit  our  inclinations,  and  innumerable  cares 
diltraft  our  attention.  The  time  of  youth  is  puffed  in 
noify  frolics  \ manhood  is  led  pn  from  hope  to  hope, 
and  from  piojefl  to  project  ; the  diffolutenefs  of  plea- 
fure,'  the  inebriation  of  luccefs,  the  ardour  of  expedi- 
tion, and  the  vehemence  of  competition,  chain  down 
the  mind  alike  to  the  prefent  feene  : nor  is  it  remem- 
bered how  foon  this  mill  of  trifles  mull  be  feattefed, 
and  the  bubbles  that  float  upon  tire  rivulet  of  life  be 
loll  for  ever  in  the  gulph  of  eternity.  To  this  confide- 
nt ion  fearer  any  maw  is  awakened  but  by  (bme  preffing 
and  refiftlefs  evil ; the  death  of  thofe  from  whom  he  de- 
rived his  plcafurcs,  or  to  whom  he  dcilined  his  pof- 
feffiens,  fome  difeafe  whicli  fhows  him  the  vanity  of 
aft  external  acqui  fit  ions,  or  the  gloom  of  age  which  in- 
tercepts hi*  profpe&s  of  long  enjoyment,  forces  him  to 
fix  ins  hopes  upon  another  (late  ; and  when  he  has  con- 
tended with  the  tempefls  of  life  till  his  ttreagth  fails 
* him,  he  flies  at  laft  to  the  fhelter  of  religion. 

“ That  mifery  does  not  make  all  virtuous,  experience 
too  certainly  informs  us;  but  it  is  no  lefs  certain, 
that  of  what  virtue  there  is,  mifery  produces  far  the 
gi*»tcT  part.  Phyfical  evil  may  be  therefore  endured 
with  patience,  fince  it  ia  the  caufe  of  moral  good  ; and 
paticnc#  itfelf  is  one  virtue  by  which  we  arc  prepared 
at  lor  that  Hate  in  which  evil  Avail  be  00  more.” 
from^he*  ^ calamities  and  the  hard&ips  of  our  prefent  (late, 
prrniUCo;i  then,  ar«  f°  f*r  from  being  real  evfla,  of  which  provi- 
«f  moral  dence  ought  to  be  accufed,  that  in  every  point  of  view 
in  which  we  can  contider  them,  they  afford  the  fureft 
proofs  of  the  wifdom  of  its  adminiilration,  and  of  it* 
goodnef*  to  man. 

The  moft  ferious  difficulty  lies  in  accounting  for  the 
permiffion  <>f  moral  evil  or  guilt,  in  a fyftem  governed 
by  infinite  benevolence  and  wifdom.  Thofe  who  in  a 
confident  manner  hold  the  doftrinc  of  the  abfolutc  nc- 
ecffitv  of  human  anions  in  its  full  extent,  and  acknow- 
ledge all  it*  confcquences,  find  it  eafy  to  elude  this  diffi- 
culty. They  very  fairly  deny  the  exiftcncc  of  any  fuels 
thing  as  moral  evil  in  the  abltra£t;  and  aflert,  that  what 
we  cull  a crime,  is  nothing  more  than  an  action  which 
wc  always  regard  with  a painful  (pnfalion  : that  thefe 
apparfct  evils  endure  only  for  a time  ; and  that  all  will 
at  laft  terminate  in  the  perfection  and  happinefs  of  cve- 
ry  intelligent  being. 

Ar-fwcrcJ.  Upon  the  fyftem  of  liberty,  the  fhorteft  anfwer  Teems 
to  be  this  : that  fume  things  are  abfolutely  impoffible, 
not  from  any  wcaknefs  in  the  Deity,  but  becaufe  they 
infer  abfurdity  or  contradiction.  Thus  it  is  impoffible 


for  twice  two  to  be  «ny  tiling  «Ue  than  four  *,  and  tbMPreti4m* 

it  ia  impoffible  for  Omnipotence  *itfclf  to  confer  fclf-  "*»'  ■— 
approbation  upon  an  intelligent  being  who  hat  never 
deterred  it ; that  is  to  fay,  it  is  impoffible  for  a man  of 
fcofe  to  be  pleafed  with  himiclf  for  having  done  a cer- 
tain action,  while  be  tumfdf  is  confciou*  that  he  never 
did  that  action.  But  felf-approbaitoa  conftitutcs  the 
higheft,  the  tnoft  uumtngled,  and  permanent  felicity,  of 
which  our  nature  is  capable.  It  is  out  in  the  power 
•f  Omnipotence  itfeit,  then,  to  beftow  the  higheft  and 
moil  permanent  fdicity  of  our  nature;  it  mult  be  earned 
and  deferved  before  it  can  be  obtained.  In  the  fame 
manner  good  defert,  virtue  or  merit,  cannot  be  confer- 
red / they  mufl  be  tuqatred.  To  enable  us  to  acquire 
thefe,  wc  mu  ft  be  expofed  to  difficulties,  and  mufl  f«£. 
fer  in  a certain  degree.  If  thefe  difficulties  had  no  in- 
fluence upon  our  conduct  and  feelings,  if  they  expofed 
us  to  no  real  dinger,  no  fabric  of  merit  and  of  fclf- 
approbation  could  be  reared  upon  them.  All  that  the 
Supreme  Being  could  do  for  us,  was  to  confer  fuch  an 
original  conftitution  and  character  as  would  enable  us  to 
do  well  if  wc  ihould  exert  our  utmoft  powers.  The 
univerfe  is  not  ruled  by  favour,  but  by  juftice.  Com- 
plete felicity  mull  be  purchafed.  Guilt  is  an  abufe  of 
our  freedom,  a doing  ill  where  we  could  have  done  well, 
and  is  entirely  the  work  of  man.  Heaven  could  not 
avoid  permitting  ita  exillcncc,  and  expofing  us  to  dan- 
ger ; for  temptation  is  necelTary  to  virtue,  and  virtue  ia 
the  perfection  of  our  nature,  our  gloiy,  and  our  liappT 
nefs.  * . *7 

The  permiffion  of  moral  evil  has  been  fo  ably  ac-  ®v  Suupli. 
counted  for  by  Simplicius,  a Pagan  writer,  and  there-®*1** 
fore  not  biafled  by  any  partiality  to  the  Jewifh  or  Chri- 
ftian  Scriptures  that  wc  cannot  deny  ourfedves  the  plea- 
sure of  laying  his  reafoning  before  our  readers  He 
afke  *,  “ Whether  God  may  be  called  the  author  of  • lb/fc 
fin,  bccaufe  he  permits  the  foul  to  ufc  her  liberty  i and  ^ M 
anfwers  the  queftion  thus  t ^84 

“ He  who  fays  that  God  fhould  not  permit  the  ex-«i  sjmf. 
ereife  of  its  freedom  to  the  foul,  mult  affirm  one  of 
tbefe  two  things ; either  that  the  foul,  though  by  na- 
ture capable  of  i indifferently  c hoofing  good  or  evd,  fhould 
yet  be  conftantly  prevented  from  clioofing  evil ; or  clfc 
that  it  fhould  have  been  made  of  fuch  a nature  as  to 
have  no  power  of  choofmg  evil* 

“ The  former  afTertion  (continue^ he)  is  irrational 
and  abfurd  ; for  what  kind  of  liberty  would  that  be  in 
which  there  fhould  be  no  freedom  of  choice  ? and  what 
choice  could  there  be,  if  the  mind  were  conftantly  re- 
ft rained  to  one  fide  of  every  alternative  ? With  rcfpedl 
to  the  fecund  afTertion,  it  is  to  be  obferved  (fays  he), 
that  no  evil  is  in  itfclf  defirable,  or  can  be  chofcn  at 
evil.  But  if  this  power  of  determining* itfelf  either 
way  in  any  given  cafe  mufl  be  token  from  the  foul,  it 
mufl  cither  be  as  fomethiug  not  good,  or  as  fome  great 
evil.  But  whoever  faith  fo,  docs  not  confidcr  how  many 
things  tliere  are  which,  though  accounted  good  and 
defirable,  are  yet  never  put  in  competiton  with  this  free- 
dom of  will : for  without  it  we  fhould  be  on  a level  with 
the  brutes  ; and  there  is  no  perfbn  who  would  rather  be 
a brute  than  a man.  If  God  then  fhows  his  goodnefs 
in  giving  to  inferior  beings  fuch  perfections  as  are  far 
below  this,  is  it  incongruous  to  the  divine  nature  and 
goodnefs  to  give  man  a fclf -determining  power  over  his 
actions,  end  to  permit  him  the  free  cxcrciic  of  that 

power  f 


prsvtfeece  power  ? Had  God,  to  prevent  man's  fin,  taken  away 
*—  ▼ the  liberty  of  his  will,  he  would  likewife  have  deftroyed 
the  foundation  of  all  virtue,  and  the  very  nature  of  man ; 
for  there  could  be  no  virtue  were  there  not  a pofibtlity 
of  vice;  and  man’s  nature,  had  it  continued  rational, 
would  have  been  divine,  becaufe  impeccable.  There- 
fore (continues  he),  though  we  attribute  to  God,  as  its 
author,  this  fclf-determining  power,  which  is  fo  neccf- 
fary  in  the  order  of  the  oniverfc ; wc  have  no  rcafon  to 
attribute  to  him  that  evil  which  comes  by  the  abufe  of 
liberty:  Fur  God  doth  not  cattfe  that  averfion  from 
g(>od  which  is  in  the  foul  when  it  fins  ; he  only  gave  to 
the  foul  fuch  a power  as  might  turn  itfetf  to  evil,  out 
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of  which  he  produces  much  good,  which,  without  fuch 
a power,  could  not  have  been  produced  by  Omnipotence 
itlclf.”  So  confonant  to  the  doctrine  of  our  fcriptorca 
is  the  reafoning  of  this  opponent  of  the  writings  of 
lS  Mofes  l Fat  ef.  et  ab  bofie  daceri, 
fbjt&ioa  The  tad  objection  to  the  belief  of  a divine  provi- 
k.m  the  <Jence  arifes  from  the  apparent  condition  of  human  af- 
t^nfuM  ^a’rs*  l^al  all  things  happen  alike  to  all,  that  bad  men 


ar*  ptwfpmms,  and  that  a total  want  of  joftice  appear,  ^ fon|fieJ  b lhe 
to  attend  the  divine  admin  lit  rations.  Even  the  belt  r.  f #■  c 


Tn  life  was  gall  and  bittemefa  of  foul : P 

Why  the  lone  widow  and  her  orphans  pin’d 
In  Starving  folitude  ; while  luxury,  ^ 

In  palaces,  lay  {training  her  low  thought. 

To  form  unreal  wants  : why  heav’n-bom  truth, 

And  moderation  fair,  wore  the  red  marks 
Of  fnperdition’s  fenorge : why  licens’d  pain. 

That  cruel  fpoiler,  that  enibofom’d  foe, 

Imb»tter*d  all  our  blifs.  Ye  good  diftrefl ! 

Yc  noble  few  ! who  htre  unbending  Hand 
Beneath  life’s  prdfure,  yet  bear  up  a while, 

And  what  your  bounded  view,  which  only  (aw 
A little  part,  deem’d  evil,  is  no  more  : • 

The  dorms  of  wintry  time  wifi  quickly  pafs, 

And  one  unbounded  fpring  encircle  aU. 

Tltom fan's  IVmtrr. 

PxortDgHCK-Platdaiian,  a colony  of  New-England, 
which,  with  Rhodc-ifiand,  formerly  conilituted  a char- 
ter government.  Its  civic f town  is  Newport. 

Providence,  one  of  the  lead  of  the  Bahama  iflands 
in  the  American  ocean,  but  the  bed  of  thqfe  planted 


men  have  at  times  been  Ihaken  liy  this  con fi derat  ion. — Q 

But  there  are  many  rrafons  for  rendering  this  world  a pj£( 
mixed  fccnc  : it  would  become  unfit  for  a date  of  trial 
and  of  education  to  virtue  wcie  it  otherwife.  under 

► It  has  been  fhown  already,  that  phyfical  evil  is  the  • lQ 


and  fortified  by  the  Enghd).  It  fa  feated  on  the  call 
fide  of  the  gulph  of  Florida.  \V.  Long.  77.  35.  N.  Lat. 


PROVINCE,  in  Roman  antiquity,  a country  of  con- 
fidcrable  extent,  wliich,  upon  being  entirely  reduced 
under  the  Roman  dominion,  was  new-modelled  accord- 
ing to  the  pleaiurc  of  the  conquerors,  and  fubjeclcd  to 


pa,,,,  of  morfgoml;  *„d  therefore  it  would  he  «M  £ ^’bTflZ" 

fo  expect  that  the  virtuous  mould  be  entirely  exempt-  t.  „•  . . re.  1 

, r v , . a xr  .L.  . _r  _j  C *.  c 1 being  commonly  obliged  to  pay  fuch  taxes  and  contn- 
ed  from  .hut  erd  For  the  occ»fio,.d  profpmty  of  the  buli*ni  a,  thc  thought'  fit  to  dcmaml. 
w,cked.  nuny  r^fon,  have  been  .ffigned  even  by  thofe  of  thefe  couutr;«,  tbatK  rt  of  Franct  ncxt  thc  AI 
who,  in  them  d.%u, fit, om  were  not  muded  by  that  re-  wls  „ and  m re[ail„  lba  name  prnercr,  1 

wtUuon  wrluch  ha>  brought  to  light  hfe  and  immorta-  K;cod  dcrivt8  tbc  word  „ fro!u,  ..  ,;v; 

hty.  “ God  (faya  Plutarch)  fparc  the  wicked, -that  afar  off  bllt  it j,  b**,  dcdL-J  from  fr,  and  v.uTo 
he  may  let  to  mankind  an  example  ol  forbearance,  and  <«  j overcomc  »»  r 

teach  them  not  to  revenge  their  injuric.  too  haftily  on  Paorl)(c,;  ;n  geogIap|,v>  a dmfion  of  a kingdom 
each  other.  .He  fpart.  fume  wiefced  men  from  early  „ ft„  compnling  f^eril  cities  town,,  &c.  ail  fndvr 
pnmlhmct,  « order  to  make  them  mftrument,  of  hn  lhc  hmc  gov[mmfnt,  and  1>M  j;(lmgllilbcd  b j* 
jidtiec  m pumlhmg  other..  And  he  tparea  ad  for  a c:.Lr  of  lhc  c:,n  ur 


time,  tlr^t  they  may  have  Ictfure  for  repentance  ; for 
men  (fays  the  fame  excellent  moralill)  look  at  nothing 
further,  in  the  punilhmcnts  wliich  they  inflift,  than  to 
latisfy  their  revenge  and  malice,  and  therefore  they  pur- 


extent  cither  of  thc  civil  or  ecdefialtical  jurifdidion. 

Tlvc  church  dillinguilhes  its  provinces  by  archbiflvop- 
rica  j in  which  fenfe,  England  is  divided  into  two  pio- 
vinces,  Canterbury  and  York. 

The  United  Pt evinces  arc  feven  provinces  of  thc  Nc- 
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TV  itn- 

the  foul 
thv  txft  lil- 
Iwtr  to 
t>  i»  okjec. 

1 4b. 


fnc  thofe  who  have  offended  them  with  the  utmoll  rage  "X,  m^ng  fr^  the  Vnifh  doZ  ll] 

and  cagerncf.i  wherca,  God,  ajm.ng  at  the  eure  of  ^ a tual  „ffcnl-,ve  ^ a 

thofe  who  are  not  utterly  mcurahlc,  g.ve,  them  ml •<*-  Utrecht,  an!io  I See  U*„,n  Proving, 

ktcisi  **  time  to  be  converted.  DDnutxiPi  A i e i •• 

But  this  objection  receives  the  belt  folutfon  from  thc  t.  ir  i t • r.c  a ,n®‘  U>(  a Pr“VJ,,cc. 

, . r • . r.  r .i  i.  e i u al,°  wnotes,  in  Konufli  countrie  s,  a perfon  who  has 

dodtnne  of  the  immortality  of  thc  human  foul.  lhc  dlrrt^ion  of  the  r,ver;ll  rOOV,ntl  of  l mwinr. 


• And  fee  i 

’Tis  come,  the  glorious  morn  ! the  fecond  birth 
Of  hcav’n  and  earth  ! awakening  nature  hears 
The  nerv  erecting  wordy  and  Harts  to  life. 

In  every  height’ncd  form,  from  pain  and  death 
For  ever  free.  The  gnat  rtemai  fch<mrt 
Involving  all,  and  in  a ptrftil  whole 
Uniting,  as  the  profpe^t  wider  fpTcads, 

To  reafon’s  eye  cleared  up  a- pace. 

Yc  vainly  wife  1 Ye  blind  prefumptuous  ! now, 
Confounded  in  thc  duft,  adore  that  Pow’r 
And  Wifdom  oft  arraign'd  : fee  now  the  cattfe. 
Why  nna (Turning  worth  in  fecret  liv’d 
Aud  died  neglected  : why  thc  good  man's  (hare 


It  alfo  denotes,  in  Komilli  countries,  a perfon  who  has 
the  dire&ion  of  the  feveral  convents  of  a province. 

PROVISIONS*  in  a military  fenfe,  implies  all  man- 
ner of  catablcv  food  or  provender,  ufed  in  an  army, 
both  lor  mankind  bead. 

PROVOST  of  a city  or  town,  is  thc  chief  muni- 
cipal magiltrate  in  feveral  trading  cities,  paiticulaily 
Edinburgh,  Paris,  &c.  being  much  the  fame  with  mayor 
in  other  places.  He  prcfidcs  in  city -courts,  and,  to 
getlier  with  thc  bailies,  who  arc  his  deputies,  deter 
mines  in  all  differences  that  at ifv  among  citizens. 

The  prove (l  of  Edinburgh  is  called  ford,  and  the 
fame  title  is  claimed  by  tlie  proved  of  Glafgow.  The 
former  call*  yearly  conventions  of  thc  royal  boroughs 
to  Edinburgh  by  Ills  mi  fives,  and  is,  ex  ojjielo,  prdident 
to  the  con vc utica  what  met. 
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P/cvoft  Provost,  or  P mot- Royal,  a fort  of  inferior  judge 
Prslloce.  ^ormer^T  eftablilhcd  throughout  France,  to  take  cog- 
■ nizance  of  all  civil,  perfotuil,  real,  and  mixed  caufes, 

among  the  people  only. 

GramJ  Poor  sir  of  France , or  of  the  HoufeboM,  had 
jurifdi&ion  in  the  king’s  houfe,  and  over  the  officers 
therein  ; looked  to  the  poliey  thereof,  the  regulation  of 
provifions,  &C.  • 

Gnuui  Pkorotr  of  the  ConflabJe , a judge  who  ma- 
ges p roc  dies  again  ft  the  foldiere  in  the  army  who 
ve  committed  any  crime. 

He  has  four  lieutenants  diftributed  throughout  the 
army,  called  provofli  of  /be  army , and  particularly  pro- 
vofts  in  the  fcveral  regiments. 

Poo  rot  r Marjhai  of  an  Army , is  an  •fficcr  appoint- 
ed to  feize  and  fecure  deferters,  and  all  other  crimi- 
nals. He  is  to  hinder  foldicra  from  pillaging,  to  in- 
didt  offenders,  and  fee  tb.  fentence  paffed  on  them  ex- 
ecuted. He  alfo  regulates  the  weights  and  mcafures, 
and  the  price  of  provifions,  &c.  in  the  army.  For 
the  difeharge  of  his  office,  he  has  a lieutenant,  a clerk, 
and  a troop  of  marfhal-men  on  horfeback,  as  alfo  an 
executioner. 

There  is  alfo  a provoft-marfhal  in  the  navy,  who  hath 
charge  over  prifoners,  Sic. 

The  French  alfo  had  a provoft-general  of  the  marines, 
whofc  duty  it  was  to  profecute  the  marines  when  guilty 
of  any  crime,  and  to  make  report  thereof  to  the  ceun- 
cil  of  war ; betides  a marine  provoft  in  every  veflel,  who 
was  a kind  of  gaoler,  and  took  the  prifoners  into  his 
care,  and  kept  the  veffel  dean. 

Pforosrs  of  tbe  Marjbuh , were  a kind  of  lieutenants 
of  the  marshals  of  France  ; of  thefe  there  were  180  feats 
in  France;  their  chief  jurifdi&ion  regarded  highwaymen, 
footpads,  houfe-breakers,  dtc. 

PaoioiT  of  the  Minty  a particular  judge  inftituted  for 
the  apprd vending  and  profccuting  of  falle  coiners. 

Provost,  or  Prevot , in  the  king’s  ftables ; his  of- 
fice is  to  attend  at  court,  and  hold  the  king's  ftirrup 
when  he  mounts  his  horfe.  There  are  four  provofts  of 
this  kind,  each  of  whom  attends  in  his  turn,  monthly. 

PROW,  denotes  the  head  or  fore  part  of  a (hip, 
particularly  in  a galley  ; being  that  which  is  oppofitc 
to  the  poop  or  ftern.  ^ • 

PROXIMITY,  denotes  the  relation  of  ncarnefs,  ei- 
ther in  refped  of  place,  blood,  or  alliance. 

PRUDENCE,  in  ethics,  may  be  defined  an  ability 
of  judging,  what  is  bell,  in  the  choice  both  of  ends  and 
means.  According  to  the  definition  of  the  Roman  mo. 
ralift,  Dc  Ofictit,  Itb.  i.  cap.  43.  prudence  is  the  know- 
ledge of  what  is  to  be  defired  or  avoided.  According* 
Iy,  he  makes  prudentia  ( De  Legibuiy  lib.  i.)  to  be  a con- 
tru&ion  of  prrrvidentia,  or  forc/ight.  Plato  (fh  Legilas , 
lib.  iy.)  calls  this  the  leading  virtue  ; and  Juvenal,  Sat-  x. 
ubferves, 

NmUwm  numcn  abtjl Ji Jit  prudentia. 

The  idea  of  prudence  includes  «“*»*■*»  or  due  conful- 
tation  ; tliat  is,  concerning  fuch  things  as  demand  con- 
lultation  in  a right  manner,  and  for  a competent  time, 
that  the  refolutton  taken  up  may  be  neither  too  preci- 
pitate nor  too  flow  ; and  rw*«nr,  or  a faculty  of  difeern- 
ing  proper  means  when  they  occur  ; and  to  the  perfec- 
tion of  prudence,  thefe  three  things  arc  farther  required, 
vis.  or  a natural  fagacity  ; prtfeace  of 


mind,  or  a resdy  turn  of  thought  ; and  i*n«**r,  or  expe-Prtdreiin 
riencc.  The  extremes  of  prudence  are  craft  or  cunning  B 
on  the  one  band,  which  is  the  purfuit  of  an  ill  end  by  Prunmg. 
dircdl  and  proper  though  not  honeft  means  \ and  folly  J 1 » 
on  the  other,  which  is  either  a miftakc,  both  as  to  the 
end  and  means,  or  profecutiog  a good  end  by  foreign 
and  improper  means.  Grove’s  Moral  Pin/oJopJty,  vol 
ii.  chap.  ii..  • 

PRUDENTIUS,  orAuxELius  Prudentius  Cle- 
viens,  a famous  Chrillian  poet,  under  the  reign  of  The- 
odofius  the  Great,  who  was  born  (in  Spain  in  the  year 
348.  He  firft  followed  the  profeffwn  of  an  advocate, 
was  afterwards  a judge,  then  a foldicr,  and  at  length 
had  an  honourable  employment  at  court.  Wc  have  a 
great  number  of  his  poems,  which,  from  the  choice  of 
his  fubjcAs,  may  be  termed  Cbrtfiian  poems ; but  the 
ftyle  is  barbarous,  and  very  different  from  the  purity  of 
the  Au^ullan  age.  The  mod  dleemed  editions  of 
Prudentuis’s  works  are  that  of  Amftcrdam,  in  1667, 
with  Hcinfius’s  Notes,  and  that  of  Paris  in  1687,  in 
ufmm  De  Ip  hint. 

PRUNELLA,  in  botany:  A genus  of  the  gymno- 
fpermia  order,  belonging  to  the  didynamia  clafsof  plants  j 
and  in  the  natural  method  ranking  under  the  1 ath  order, 
boloract a.  The  filaments  are  bifurcated,  with  an  anther* 
only  on  one  point ; the  ftigma  is  bifid. 

PRUNES,  are  plums  dried  in  the  funfhine,  or  in 
an  oven. 

PRUNING,  io  gardening  and  agriculture,  is  the 
lopping  off  the  fuperfluous  branches  of  trees,  in  order  to 
make  them  bear  better  fruit,  grow  higher,  or  appear 
more  regular. 

Pruning,  though  an  operation  of  very  general  ufc,  it 
neverthclds  rightly  underftood  by  few  ; nor  is  it  to  be 
learned  by  rote,  but  requires  a ftrifl  obfervation  of  the 
different  manners  of  growth  of  the  feveral  forts  of  fruit- 
trees;  the  proper  method  of  doing  which  cannot  be 
known  without  carefully  ‘obferving  how  each  kind  it 
naturally  dil’poftd  to  produce  its  fruit : for  fome  do  thit 
on  the  fame  year’s  wood,  as  vines ; others,  for  the  moll 
part,  upon  the  former  year’s  wood,  as  peaches,  necta- 
rines, &c.;  and  others  upon  fpurs  which  are  produced 
upon  wood  of  throe,  four,  &c.  to  fifteen  or  twenty 
years  old,  as  pears,' plums,  cherries,  &c.  Therefore,  in 
order  to  the  right  management  of  fruit-trees,  provifion 
fhould  always  be  made  to  have  a fufficient  quantity  of 
bearing  wood  in  every  part  of  the  trees;  and  at  the  fame 
time  there  fhould  not  be  a fuperfluity  of  ufeiefs  branches, 
which  would  exliauft  the  iirength  of  the  trees,  and  caufc 
them  to  decay  in  a few  years. 

The  reafons  for  pruning  of  fruit-trees,  are,  1.  To 
prefirrve  them  longer  in  a vigorous  bearing-ftatc;  2.  To 
render  them  more  beautiful ; and,  3.  To  caufe  the  fruit 
to  be  larger  and  better  tailed. 

The  general  inftruftions  for  pruning  are  as  follow. 

The  gtcateil  care  ought  to  be  taken  of  fruit-trees  io  the 
fpring,  when  they  are  in  vigorous  growth;  which  is  the 
only  proper  fcafon  for  procuring  a quantity  of  £ood 
wood  in  the  different  parts  of  the  tree,  and  for  difpla- 
cing  ail  ufclefs  branches  as  foon  as  they  are  produced, 
in  order  that  the  vigour  of  the  tree  may  be  entirely 
diftributed  to  fuch  branches  only  as  are  defigned  to  re- 
main. For  this  reafon  trees  ought  not  to  be  neglected 
in  April  and  May,  when  their  (hoots  are  produced : 
however,  thofe  branches  which  are  intended  for  bearing 
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frr'p?.  the  foe  err  ding  yc*r  fbould  rot  be  fliortened  during  the 
— 1 » time  of  their  growth,  twraufe  thU  would  cattfe  them  to 
produce  two  lateral  flioots,  from  the  eye*  below  the 
place  where  they  were  flopped,  which  would  draw 
much  of  the  ftrength  from  the  buds  of  the  firft  Ihoot : 
and  if  the  two  lateral  fhoots  are  not  entirely  cut  away 
at  the  winter-pruning,  they  will  prove  injurious  to  the 
tree.  This  is  to  he  chiefly  underftood  of  ftone-fruk 
and  grapes  ; but  £cars  and  apples,  being  much  harder, 
fnffer  not  fo  much,  though  it  is  a great  difadvantage  to 
thofc  alfo  to  be  thus  managed.  It  muft  likewife  be  re- 
marked, that  peaches,  neftarines,  apricots,  cherries,  and 
tduirs,  are  always  in  the  greateft  rigour  when  they  are 
Icait  maimed  by  the  knife;  for  wfore  large  branches 
are  taken  off,  they  are  fuhje£  to  gum  ar.d  decay.  It 
is  therefore  the  moii  prudent  method  to  rub  off  all  ufe- 
lefs  buds  when  they  are  firft  produced,  and  to  pinch 
others,  where  new  (hoots  are  wanted  to  fopply  the  va- 
cancies of  the  wall ; by  which  management  they  may 
be  fo  ordered  as  to  want  hut  little  of  the  knife  in  wintTr- 
pruoing.  ’I*hc  management  of  pears  and  apples  is  much 
the  fame  with  thefo  trees  in  fumn.tr;  but  in  winter  they 
muff,  be  very  differently  pruned : for  as  |Kache«  and  nec- 
tarines, for  the  moft  part,  produce  their  fruit  upon  die 
former  year’s  wood,  and  muft  therefore  have  their  bran- 
ches fliortened  according  to  their  ftrength,  in  ordoeto 
produce  new  flioots  for  die  fucceeding  year  j fo,  on  the 
contrary,  pear;,  apples,  plums,  and  clvemcs,  producing 
their  fruit  upon  fpurs,  which  come  out  of  the  wood  of 
flee,  fix,  and  feven  yearn  old,  fliould  not  be  fliortened, 
becaufe*t hereby  thofe  buds  which  were  naturally  difpofed 
to  form  diefe  fpurs,  would  product-  wood-branches  ; by 
which  means  the  trees  would  be  filled  with  wood,  but 
would  never  produce  much  fruit.  The  branches  of 
■ftandard-4rees  ft  . uld  never  be  fliortened  unltfs  where 
they  are  very  luxuriant,  and,  by  growing  irregularly  on 
one  fide  of  the  trees,  attract  tlicgrcatcft  pail  of  the  fap, 
by  which  means  the  other  part?  are  either  unfumifhed 
with  branches  or  are  rendered  very  weak ; in  which 
cafe  the  branch  fliould  be  fliortened  down  as  low  as  is 
neerfiary,  in  order  to  obtain  more  branches  to  fill  up 
the  hollow  of  the  tree:  but  this  is  only  to  be  underftood 
of  pcais  and  apples,  which  will  produce  flioots  from 
wood  of  threr,  four,  or  more  years  old  ; whereas  moft 
forts  of  ftone-fruit  will  gum  and  decay  after  fuch  ampu- 
tations : whenever  this  happens  to  ftone  fruit,  it  fliould 
he  remedied  by  ftoppingor  pinching  thofc  flioots  in  the 
fprinr,  before  they  hare  obtained  too  much  vigour, 
which  will  caufc  them  to  pufh  out  fide-branches ; but 
lifts  muft  be  done  with  caution.  You  muft  alfo  cut 
out  ail  dead  or  decaying  branches,  which  caufc  their 
heads  to  look  ragged,  and  alio  attraft  noxious  particles 
from  the  air : in  doing  of  this,  you  lhouhl  cut  them 
d«fe  down  to  the  place  where  they  were  produced, 
otherwise  that  part  of  the  branch  which  is  left  will  alfo 
decay,  and  prove  equally  hurtful  to  the  reft  of  the  tree; 
for  it  feidom  happens,  *vhcn  a branch  begins  to  decay, 
that  it  docs  not  die  c^uitc  down  to  the  place  where  it 
was  pioduccd,  and  if  permitted  to  remain  long  uncut, 
often  infers  fome  of  the  other  parts  of  the  tree.  If  the 
branches  cut  off  are  large,  .it  will  he  very  proper,  after 
laving  (rnootbc  the  cut  part  exactly  even  with  a knife, 
chiffei,  or  hatchet,  to  put  on  a plafter  of  grafting  clay, 
winch  will  prevent  the  wet  from  tanking  ityfo  the  tree 
ft!  the  wounded  part.  All  fuch  branches  as  run  acrofa 
each  other,  and  occasion  a conlufion  in  the  head  of  the 
You  XV.  Fart  II. 


tree,  Ihould  be  cut  off ; and  as  there  are  frequently  laming. 

young  vigorous  flioots  on  old  trees,  which  rife  from  the 

old  branches  near  the  trunk,  and  grow  upright  into 

the  head,  tlicfc  fliould  be  carefully  cut  out  every  year, 

left,  by  being  permitted  to  grow,  they  fill  the  tree  too 

full  of  wood. 

As  to  the  pruning  of  forcft-trccs,  if  they  be  large,  it 
is  heft  net  to  prune  them  at  all ; yet,  if  there  be  an  ah- 
folute  neccflity,  avoid  taking  off  large  boughs  ai  much 
as  pofliblc.  And,  t.  If  the  bough  be  fmali,  cut  it 
fmooth,  dufe,  and  Hoping.  2.  If  the  branch  be  large, 
and  the  tree  old,  cut  it  off  at  three  or  four  feet  from 
the  Hern.  3.  If  the  tree  grow  crooked,  cut  it  off  at 
the  crook,  Hoping  upward,  and  nurlc  up  one  of  the  moft 
promifing  flioots  for  a new  ftem.  4.  If  the  tree  grow 
top-heavy,  its  head  mull  he  lightened,  and  that  1 if  * 
thinning  the  boughs  that  grow  out  of  the  main  branches. 

But  if  you  would  have  them  fpring,  rub  off  the  buds, 
and  flircud  up  the  fide-lhoots.  5.  If  the  fide-bough  ft  ill 
break  out,  and  the  top  be  able  to  fuftain  itfclf,  give  the 
boughs  that  put  ftrtlMti  fprir.g  a pruning  after  Midfura- 
mer,  cutting  them  clofe. 

PRUNUS,  in  botany  : A genus  of  the  monogynia 
order,  belonging  to  the  icofandria  clufs  of  plants  ; and 
in  die  natural  method  ranking  under  the  36th  order. 

Pomace*.  The  calyx  is  quinquclid,  inferior  ; there  arc 
five  petah ; the  fruit  is  a plum,  having  a kernel  with 
prominent  futures.  There  ate  15  fpccics,  of  which  fix 
are  cultivated  in  Britain  : they  are  originally  natives  of 
America  and  Siberia. 

I.  The  domcftica,  or  common  plum-tree,  grow*  20 
or  30  tact  high,  garnifticd  with  oval,  fpear-fhaptd  leaves, 
and  with  the  pcdunculi  for  the  moft  part  Angle,  termi- 
nated by  flowers,  taccceded  by  plums  of  many  different 
colours,  fixes,  and  fliapes  in  the  varieties.  2.  The  in- 
fititia,  wild-plum,  or  bullacc-trcc,  grows  12  or  15  feet 
high  ; the  branches  fomewhat  fpinous ; the  leaves  oval, 
hairy  underneath  ; and  the  pcdunculi  by  pairs,  termina- 
ted by  white  flowers  fucceedcd  by1  fmali,  round,  plum- 
like, fruit  of  different  colours  in  the  varieties.  3.  The 
fpinofa,  black-thorn,  or  floe -tree,  gnaws  10  or  12  feet 
high,  very  branchy  and  bufliy  quite  from  bottom,  arm- 
ed with  Itrong,  (harp  fpincs,  fmali,  fpcar-fliaped,  fmooth 
leaves,  pedunculi  growing  fingly,  terminated  by  flowers, 
fucceedcd  by  ftnall,  round,  black  cherries  in  autumn. 

It  grows  wild  everywhere  in  hedges  and  woods  ; and 
is  very  proper  for  planting  field  hedges,  being  of  very 
quick  and  clofe  growth.  4.  The  cerafus,  or  common 
cherry-tree,  grows  20  feet  or  more  in-height,  garniflicft 
with  oval  clutters  of  lanceolate,  fmooth  leaves,  umbellate 
flowers,  fuccceded  by  duffers  of  red  roundifli  fruit  of 
different  fi/es  and  properties  in  the  varieties.  Hanbury 
fays,  44  were  this  tree  fcarce,  and  with  much  difficulty 
propagated,  every  man,  though  pofirffed  of  a Tingle  tree 
only,  would  look  upon  it  as  a treafure ; for  befide*  the 
charming  appearance  thefe  trees  have,  when  befnowed, 
as  it  were,  all  oveT  with  bloom  in  the  fpring,  can  ar.v 
tree  in  the  vegetable  tribe  be  concaved  more  beautiful, 
ftriking,  and  grand,  than  a well-grown  and  healthy 
cherry-tree,  at  that  period  when  the  fruit  is  ripe.” 

The  many  kinds  of  cherry-trees  afford  an  almoft  end- 
lefs  variety  ; all  differing  in  tame  refpeA  in  their  man- 
ner of  (hooting,  leaves,  flowers,  or  fruit : two  in  parti- 
cular demand  admiflion  into  the  plcafure-gardcn ; the 
dodblc-bloffomed  and  the  red-flowering.  The  plcafing 
dhow  the  common  cherry-tree  makes  when  in  blow  is 
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P'uninj.  known  to  all;  bet  that  of  the  double-bloffomed  ti  much  with 
* 1 more  enchanting.  It  bloffoms  like  the  other  in  May  ; 
the  flowers  are  produced  in  large  and  nolle  clufters  ; 
for  each  feparate  flower  is  as  double  as  a rofc,  is  very 
Urge,  and  placed  on  long  and  Header  fooiftalks,  fo  as 
to  occafion  the  branches  to  have  an  air  of  cafe  and  free- 
dom. They  are  of  a pure  white ; and  the  trees  will  be 
fo  profufely  covered  with  them,  as  to  charm  the  imagi- 
nation. Standards  of  tbefe  trees,  when  viewed  at  a 
didance,  have  been  compared  to  balls  of  fnow  ; and  the 
nearer  we  approach,  the  greater  pleafure  wc  receive. 

Thefe  trees  may  be  kept  as  dwarfs,  or  traiued  up  to 
flandards  ; fo  that  there  is  no  garden  or  plantation  to 
which  they  will  not  be  fuituble.  By  the  multiplicity 
of  the  petals  the  organs  of  generation  arc  dedroyed  ; fo 
• that  thofe  flowers  which  are  really  full  arc  never  fuc- 
ceeded  by  any  fruit. 

The  red-flowering  cherry-tree  differs  In  no  refpeft 
from  the  common  cherry-tree,  only  that  the  flower*  are 
of  a pale-red  colour,  and  by  many  are  dteemed  on  that 
account.  Bcfides  the  ornament  qjid  utility  afforded  us 
by  the  flowers  and  fruit  of  the  cherry,  its  timber  is  a 
further  inducement  for  propagating  it ; more  efpccially 
that  of  the  fmall  black  wilding  fort ; which  may  perhaps 
with  propriety  be  confidcred  as  the  genuine  fpecies,  and 
a native  of  this  ifland.  - Be  this  as  it  may,  it  will  grow, 
in  a foil  and  duration  it  affe&s,  to  be  a large  timber 
tree ; which,  if  taken  in  its  prime  before  it  become 
tainted  at  the  heart,  will  turn  out  perhaps  not  Icfs  tlian 
a ton  of  valuable  materials,  peculiarly  adapted  to  the 
purpofes  of  furniture.  The  grain  is  fine,  and  the  colour 
nearly  approaching  to  that  of  mahogany,  to  which  va- 
luable wood  it  comes  nearer  than  any  other  which  this 
country  products.  5.  The  avium,  or  great  wild-chcrry 
tree,  grows  40  or  50  feet  high,  having  oval,  fpc2r-ftu- 
ped  leaves,  downy  underneath,  with  umbellate  feffile 
clufters  of  white  flowers,  fuccecded  by  fmall  round  fruit 
of  different  properties  in  the  varieties.  6.  The  padus, 
er  common  bird-cherry  tree,  grows  if  or  20  feet  high, 

©f  a (hrub-like  growth,  with  a Threading  head,  large, 

•blong,  rough,  ferrated  leaves,  having  two  glands  at  the 
back  of  the  bafe  like  the  other,  and  with  inortcr,  more 
compact  clufters  of  flowers,  fuccecdcd  by  large  red  fruit. 

This  grows  wild  in  hedges  in  the  north  parts  of  Eng- 
land. 7.  The  Virginiana,  or  Virginian  bird-cherry, 
grows  30  feet  high,  dividing  into  a very  branchy  head, 
having  a dark  purple  bark,  oval,  (lightly  ferrated,  (hining 
green  leaves,  having  two  glands  at  the  forepart  of  the 
bafe,  and  long  clufters  of  white  flowers,  fuccecded  by 
(mall,  round,  berry-like,  black  fruit.  8.  The  Canadcu- 
fis,  or  Canada  dwarf  bird  cherry,  grows  but  four  or  five 
feet  high,  branching  horizontally  near  the  ground  with 
(Smooth  branches;  broad,  fpear-ftiaped,  rough  downy 
leaves  without  glands ; and  long  clufters  of  white 
flowers,  fuccecded  by  Cmnll,  round,  bcrry-likc,  black 
fruit,  ripe  in  autumn.  9.  The  mahalcb,  or  perfumed 

• cherry,  grows  to  or  if  feet  high,  with  fmooth  whitifh 

branches,  fmall,  oval,  (hining  green  leaves,  and  corymbous 
clufters  of  white  flowers,  fuccecdcd  by  fmall  fruit.  10. 

The  armcniaca,  or  apricot  tree,  grows  20  feet  high, 
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a large  fprrsding  head,  having  reddilh  fltoMl, 

large  nearly  heart-fliapcd  leaves,  and  clofe-fitting  pale* 
red  flowers  riling  all  along  the  lides  of  the  young  bran- 
ches ; fuccecded  by  large,  roundifli  fruit  of  a yellow  and 
reddilh  colour  in  different  varieties.  The  fruit  and  the 
kernels  of  the  Prunut  Si  brie  a,  when  eaten,  excite  a 
continued  hcad-ach : the  kernels,  infufed  in  brandy* 
communicate  an  agreeable  flavour. 

Culture.  All  the  different  varieties  of  plums  have  it 
full  been  railed  from  die  iloncs,  and  are  afterward*  pre- 
ferved  by  budding  and  grafting  on  any  plum-ftock. 

The  fame  method  is  applicable  to  cherries;  only  theft 
are  grafted  to  mo  ft  advantage  upon  flocks  of  the  wild 
black  and  red  cherry  railed  from  the  iloucs  of  the  fruit* 

The  apricot-trees  arc  propagated  by  budding  on  any 
kind  of  plum-ilocks. 

PRIJSA  (anc.  gcog.),  a town  fituated  at  mount 
Olympus  in  Myfta,  built  by  Prufias,  who  waged  war 
with  Croefus,  (Strabo);  with  Cyrus,  (Stephanos); 
bt»th  cotemporary  princes.  Now  called  Burfj  or  Prwfat 
capita!  of  Bithyuia,  in  Alia  Minor.  E.  Long.  29.  $. 

N.  Lat.  39.  21.  j 

PRUSI  AS,  the  name  of  feveral  kings  of  Bithynit. 

PausiAS,  a town  of  Bithyuia,  anciently  called 
fiom  a cog  nominal  river,  and  giving  name  to  the  Sinus 
Cianug  of  the  Propontis ; rebuilt  by  Prufias  the  fon  of 
Zcla,  after  having  becu  deftroyed  by  Philip  the  fon  of. 
Demetrius:  it  flood  on  the  Sinus  Cunu»,  at  the  foot  of 
mount  Arganthuniua.  This  is  the  Pruitt*  who  harboured 
Anuibul  alter  the  defeat  of  Anliochus. — Of  this  place 
was  Afclrpiadcs,  fu named  Prvfieus,  the  famous  phyficiin. 

PRUSSIA,  a modern,  but  dtfcrvcdly  celebrated 
kingdom  of  Europe,  wbofc  monarch,  along  w ith  Pruflia  CCCCX. 
Proper,  pofTdTes  ;dl‘o  the  electorate  of  Brandenburg,  and 
fome  other  territories  of  conliderablc  extent.  Th^  di- 
flrict  properly  called  Pr  /jfui  is  of  great  extent,  and  di- 
vided into  the  Ducal  and  Regal  Pruflia,  the  latter  bc- 
longing  to  the  republic  of  Polaqd  till  the  late  partition 
of  the  Po!i(h  territories.  Both  together  are  of  great 
extent ; being  bounded  on  the  north  by  the  Baltic,  oa 
the  loath  by  Poland  aud  the  duchy  of  Mazovit,  ©n  the 
weft  by  Pomerania,  and  on  the  call  by  Lithuania  and  s 
Samogitia.  The  name  is  by  fomc  thought  to  be  deri-  Etymolojy 
ved  from  the  BoruJfi>  a tribe  of  the  Somalians,  who,°f 
migrating  from  the  foot  of  the  Ripluran  mountains,  °*me* 
were  tempted  by  the  beauty  and  fertility  of  the  coun- 
try to  fettle  there.  Others  thiuk  that  the  name  of 
tliis  country  is  properly  Porujfia , Po  in  the  language  of 
the  natives  figmfving  nrar,  and  PoruJJia  fignifyiug  near 
Ruffij.  To  the  latter  etymology  wc  find  the  king  of 
Pruflia  himfeif  a Hen  ting  in  the  treatife  intitlcd  Memoirs 
of  the  Houfe  of  Brandenburg.  However,  it  muft  be 
owned,  that  thefe  or  any  other  etymologies  of  the  word 
are  very  uncertain,  and  wc  find  nothing  like  it  mention- 
ed by  hifluriaos  before  the  tenth  century.  s 

The  ancient  ftatc  of  Pruflia  is  almoll  entirely  un-  Extreme 
known.  However,  the  people  are  faiil  to  have  been 
very  favage  and  batbarous  ; living  upon  raw  flclh,  and0* rhc. 
driu king  the  blood  of  horfes  at  their  feafts,  according " 
to  Stella,  cveu  to  iutoxicaiioi\  (a).,*  Nay,  fo  extreme- 
ly 


(a)  This  author  does  not  mention  any  particular  method  by  which  they  communicated  an  inebriating 
Quality  to  the  blood  of  animals.  Poflibly,  however,  the  vital  fluid  may  have  a property  of  this  kind,  though 
unknown  in  our  days  where  fuch  barbarous  cuiloms  arc  difufed.  Drunkcnncfi  from  drinking  blood  is  frequent- 
ly mentioned  ia  Scripture,  but  whether  literally  or  metaphorically  mull  be  decided  by  the  learned. 
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ly  favagr  were  this  people*  that  they  were  even  unac-  Hoheh/.olfem,  from  whom  the  prefent  elc^or  ii  defeen-  Fruflu. 

L * quainted  with  the  method  of  conftru&ing  huts,  and  took  ded,  there  arc  reckoned  eight  different  famflics,  who 
up  thrir  dwelling  in  caves  and  cavities  of  rock*  and  have  been  margraves  of  Brandenburg ; namely,  the  fa- 
trees  where  they  protected  themfclves  and  children  from  milv  of  the  Saxons,  of  Walbcck,  Staden,  Plcnck,  An- 
thc  inclemencies  of  the  weather.  Among  fuch  a people  halt,  Bavaria,  Luxemburg,  and  Mifnia.  The  margraves 
it  is  vain  to  expect  that  any  tranfaCtions  would  be  rc-  of  the  four  firft  races  had  continual  wars  with  the  Van- 
corded,  or  indeed  that  any  thing  worthy  of  being  rc-  dais  and  other  barbarous  people  ; nor  could  their  ravages 
corded  would  be  t ran  failed.  We  fliall  therefore  be-  be  ltoppcd  till  the  reign  of  Albert  fumamed  the  Heir, 
gin  our  hiftory  of  Pruflia  with  the  time  when  the  Teu-  the  firll  prince  of  the  houfc  of  Anhalt.  He  was  made 
tonic  knights  firil  got  footing  in  the  country.  (Sec  margrave  by  the  emperor  Conrad  III.  and  afterwards 
Tav  tonic  Knights).  raifed  to  the  dignity  of  clcllor  by  Frederic  Barbaroito, 

On  the  cxpulJion  of  the  Chri Alans  from  the  Holy  about  the  year  1 100.  Some  yean  afterwards  the 
Land  by  Saladin,  a fcttlemcnt  was  given  to  the  Teu-  king  of  the  Vandals  dying  without  iflue,  left  the 
tonic  knights  in  Pruflia  by  Conrade  duke  of  Ma/ovia,  Middle  Marche  by  his  Lift  will  to  the  elector,  who  was 
the  competitor  of  Bolcflaus  V.  for  the  crown  of  Poland,  belidrs  poUcAcd  of  the  old  March,  Upper  Saxony,  the 
Thrir  firft  rdidcncc  in  this  country  was  Culm ; to  wftiich  country  of  Anhalt,  and  ptirt  of  Lufacc.  In  1332  this 
territory'  they  w ere  confined  by  the  conditions  of  the  do-  line  became  extinct,  and  the  deflorate  devolved  to  the 
nation,  excepting  what  they  could  conquer  from  thrir  empire.  It  was  then  given  by  the  emperor  Louis  of 
pagan  neighbours,  all  which  the  emperor  granted  to  them  Bavaria  to  his  fun  Louis,  who  was  the  firft  of  the  fixth 
in  perpetuity.  race.  Louis  the  Roman  fucceeded  his  brother  ; and 

Encouraged  by  this  grant,  the  knights  conquered  the  as  he  alfo  died  without  children,  he  was  fucceedcd  by 
gTeatcft  part  of  the  country  which  now  goes  by  the  Otho,  his  third  brother,  who  fold  the  electorate  to  the 
name  of  Prujfia ; and,  not  content  w ith  this,  became  emperor  Charles  IV.  of  the  houfe  of  Luxemburg,  for 
very  tioubhfomc  to  Poland,  infomueli  that  the  monarch!  2o:,*iqp  florins  of  gold.  Charles  IV.  gave  the  Marche 

to  his  fon  Winccflaus,  to  whom  Sigifmund  fuecccdcd. 

This  elector,  being  einbarrafled  in  his  circumftanccs, 
fold  the  New  Marche  to  the  knights  of  the  Teutonic 


Teutonic 
bli/hu 
frft  fet 
fovtiog  in 
the  cown- 


of  that  kingdom  were  fometimes  obliged  to  cany  on 
dangerous  and  bloody  wars  with  them  ; for  an  account 
of  which  wc  refer  to  the  article  Poland,  n°  6t.  67,  Sec. 


killed. 


RHbiry  of 

Brazen- 

kwj. 


The  Teutonic  order  continued  in  PiulTia  till  the  year  order.  JotTc  fucceedcd  Sigifmund  ; but  afpiring  to  the 
I S3*-  Their  laft  grand-mailer  w as  Albert  marquis  of  empire,  fold  the  electorate  to  William  duke  of  Mif- 
Braudcnburg,  and  nephew  to  Sigifmund  I.  king  of  Po-  nia ; who,  after  he  had  pofTriTed  it  for  one  year,  fold 
land.  He  was  preferred  to  this  dignity  in  hopes  that  it  again  to  the  emperor  Sigifmund.  In  1417,  Frc- 
his  affinity  to  Sigifmund  might  procure  a rrilitution  of  dcric  VI.  hurgrave  of  Nuremberg,  received  the  invefti- 
fome  of  the  places  which  had  been  taken  from  the  order  ture  of  ;he  country  of  Brandenburg  at  the  diet  of  Con- 
during  the  former  unfuccc&ful  w-ars  w ith  Poland  ; but  ftancc  from  the  hands  of  the  emperor  Sigifmund  ; who, 
in  this  the  fraternity  were  difappointed.  Albert,  how-  two  years  before,  had  conferred  upon  him  the  dignity 
ever,  was  fo  far  from  endeavouring  to  obtain  any  favour  of  elector,  and  arch-chamberlain  of  the  Holy  Roman 
from  his  uncle  by  fair  means,  that  he  refufed  to  do  ho-  cmp:re. 

mage  to  hint,  and  immediately  began  to  make  prepara-  This  prince,  the  firft  of  the  family  of  H0hcn7.nl. 
tions  for  throwing  off  his  dependence  altogether,  and  1cm,  found  himfclf  poffeftcd  of  the  Old  and  Middle 
recovering  the  whole  of  Pruflia  and  Pomerania  by  Marche,  but  the  dukes  of  Pomerania  had  ufurped  the 
force  of  arms.  In  tin's  he  was  fo  far  from  fuccceding,  Marche  Ukraine.  Againll  them,  therefore,  the  clcCftor 
that,- being  foiled  in  every  attempt,  he  was  forced  to  immediately  declared  war,  and  foon  recovered  the 
refign  the  dignity  of  grand-mailer ; in  recompenfe  for  province.  As  the  New*  Marche  Hill  continued  in  the 
which,  hi*  unde  bellowed  on  him  that  part  of  Pruflia  hands  of  the  Teutonic  knights,  to  whom  it  had  been 
now  called  Dural,  in  quality  of  ajfecular  duke.  It  was  fold  as  we  have  already  mentioned,  the  elector,  to 
now  the  intcrcft  of  the  houfc  of  Brandenburg  to  aflill  make  up  for  this,  took  pofldlion  of  Saxony,  which  at 
in  the  expulfion  of  the  fraternity  ; and  accordingly,  be-  that  time  happened  to  be  vacant  by  the  death  of  AI- 
ing  at  laft  driven  out  of  Pruflia  and  Pomerania,  they  bert  the  lall  ekdlor  of  the  Anhalt  line.  But  the  cm- 
transferred  their  chapter  to  Mariendal  in  Franconia  ; peror,  not  approving  of  this  ftep,  gave  the  invclliture 
but  in  that  and  other  provinces  of  the  empire  where  of  Saxony  to  the  duke  of  Mifnh* ; upon  which  Frcde- 
tbey  fettled,  little  more  than  the  name  of  the  order  ric  voluntarily  dcfillcd  from  his  acqnifitions.  This 

once  fo  famous  now  remains.  elector  made  a divifion  of  his  pofiVflious  by  will.  His 

The  other  moll  confidcrable  part  of  his  Pruflian  ma-  cldetl  fou  was  deprived  of  his  right  ou  account  of  his 
‘ *9  dominions  is  the  Electorate  of  Brandenburg,  having  too  clofdy  applied  himfclf  to  fearch  for  the 


jeftj 
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ike  other  parts  of  Germany,  it  was  anciently  ipof-  philofopher’s  llone ; fo  he  left  him  only  Voigtland. 
fefled  by  barbarians,  of  whom  no  hiftory  can  be  given.  The  electorate  was  given  to  his  fecund  fon  Frederic ; 
Thefe  were  fubdued  by  Charlemagne,  as  is  related  un-  Albert,  fumamed  jichillrt,  had  the  duchies  of  Franco- 
dcr  the  article  France*;  but  being  on  every  occafion  nia;  and  Frederic,  furnamed  the  Fat,  had  the  Old 
ready  to  revolt,  in  927  Henry  the  Fowler  eftablilhcd  Marche  j but  by  hi*  death  it  returned  to  the  electorate 
margrav es,  or  goven  or.,  of  the  frontiers,  to  keep  the  of  Brandenburg. 

barbarians  in  awe.  The  firft  margrave  of  Brandenburg  Frederic  1.  was  fucceedcd  by  his  fon,  called  alfo 
was  Sigcfroy,  brother-in-law  to  the  above-mentioned  Frederic^  and  fumamed  Iron-tboth  on  account  of  kis 
emperor  ; under  whofc  adminiftration  the  bifhoprics  of  ftrength.  He  might  with  as  great  reafon  have  been 
Brandenburg  and  Havelberg  were  eftablifticd  by  Otho  1.  furnamed  the  Magrutntmovsy  fince  he  refufed  :wj 
From  this  Sigcfroy,  to  the  fucctflicn  of  the  houfe  of  crowns,  vi«.  that  of  Bohemia,  which  was  offered  him 
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Prulfi*.  by  the  pope,  and  the  kingdom  of  Poland  to  which  he  minions  to  hit  Con  Frederic  William,  furnaraed  Che  Frafla. 

v was  invited  by  the  people  ; but  Frederic  declared  he  Great . * 1 

would  not  accept  of  it  urdeCi  Cafimir  brother  to  La-  This  young  prince,  though  only  10  year*  of  age  ^ ^ 

diflaut  the  kite  king  refufed  it.  Thefc  inftonces  of  at  the  time  of  his  accefiion,  applied  himitlf  with  the  rrejrrie 
magnanimity  had  fuch  an  effcA  on  the  neighbouring  utrnolt  diligence  to  repair  the  loffis  arid  dcvaftatujns  Willow 
people,  that  the  ftates  of  Lower  Lufatia  made  a vo-  occafioued  by  the  dreadful  wars  which  had  preceded. th*  Grcu* 
lunttry  furrender  of  their  country  to  him.  But  as  Lu-  He  received  the  inveftiture  of  Pruflia  perfonnll/  from 
Ltia  was  a fief  of  Bohemia,  the  king  of  that  country  the  king  of  Poland,  on  condition  of  paying  100,000 
immediately  made  war  on  the  clc&or,  in  order  to  re-  fl uri na  annually,  aud  not  making  truce  or  peace  with 
cover  it.  However,  he  was  fo  far  from  being  i’ucccU-  the  encmiea  of  that  crown.  His  envoy  like  wife  recri- 
fi#,  that,  by  a treaty  of  pcact;  concluded  in  1462,  he  ved  the  inveftiture  of  the  elcdorate  from  the  emperor 
was  obliged  to  yield  the  perpetual  fovcrcignty  of  Cor-  Ferdinand  III.  The  dc&or  then  thought  of  rci«>vcr- 
bus,  Pcits,  Sommcrfcld,  and  fome  other  placo,  to  the  ing  his  provinces  from  thofe  who  had  ufurped  them, 
elector.  Frederic  then,  having  redeemed  the  New  He  concluded  a truce  for  20  years  with  the -Swedes, 

Marche  from  the  Teutonic  order  for  the  fum  of  who  evacuated  the  greateft  part  of  his  eftatrs.  He 
100,000  florins,  and  ft  ill  further  enlarged  hi*  domi-  likcwiic  paid  140,000  crown*  to  the  Swcdifh  garri- 
nions,  refigned  the  fovcrcignty  in  1469  to  his  brother  funs,,  which  ftill  poflefled  fome  of  his  towns;  and  he 
4 Albert,  furnamed  Aibillei.  concluded  a treaty  with  the  He Hiuns,  who  deliver-  • 

JspkiMff  Albert  was  57  years  old  when  his  brother  refigned  ed  up  a part  of  the  duchy  of  Clevcs;  and  obtained 
ram«*d  de&oratc  10  bis  c*pkit*,  wh»cb  of  the 'Hollanders  the  evacuation  of  fome  other  cities 

elUU,.  * he  had  the  furname  of  Achilla*  had  been,  performed  In  the  mean  time,  the  powers  of  Europe  began  to- 
while  he  was  burg  rave  of  Nuremberg.  He  declared  be  weary  of  a war  which  had  continued  for  fuch  a 
war  again  11  Lewis  duke  of  Bavaria,  defeated,  and  length  of  time  with  fuch  unrelenting  fury.  Tb*  cities 
took  him  prifoner.  He  gained  eight  battles  again!!  of  Ofnaburg  and  Munllcr  being  chofcn  as  the  moll 
the  Nurembergers,  who  had  rebelled  and  contcifcd  proper  places  for  negociation,  the  conferences  were 
bis  rights  to  the  burgraviatc.  I none  of  thefc  lie  fought  opened  in  the  year  1645  ; but,  by  reafon  of  the  muL 
fingly  again!!  16  men,  till  ^iis  people  came  up  to  his  tiplicity  of  bufinefs,  they  were  not  concluded  till  two*  * 
afliilancc.  He  made  himfdf  niaftcr  of  the  town  of  years  after.  France,  which  had  cfpoufed  the  imereftk 
Greiffenburg  in  the  fame  manner  that  Alexander  the  of  Sweden,  demanded  tliat  Pomerania  fhould  be  ceded 
Great  took  the  capital  of  the  Oxydracar,  by  leaping  to  that  kingdom  as  an  iademmheation  for  tlie  cxpencea 
from  the  top  of  the  walls  into  the  town,  where  he  de-  which  the  war  had  coft  Gultavus  Adolphus  and  hii 
fended  himfclf  fingly  again!!  the  inhabitants  till  his  fueccflbrs.  Although  the  empire  and  the  elector  refu-  I 
men  forced  the  gates  and  refeued  him.  'Hie  confidence  fed  to  give  up  Punyrania,  it  was  at  loft  agreed  to  give 
which  the  emperor  Frederic  III.  placed  in  him,  gain-  up  to  the  Swedes  Hither  Pomerania,  with  the  iflti  of 
# ed  him  the  drrettion  of  almoft  the  whole  empire.  He  Rugen  and  Wollin,  alfo  fome  cities  ; in  return  for 

rv»mmandcd  the  Imperial  armies  again!!  Lewis  the  which  ccffion,  tlie  bilhoprics  of  Halberftadt,  Min  den, 

Rich  duke  of  Bavaria;  and  again!!  Charles  the  Bold  and  Camin,  were  fecularued  in  favour  of  the  tlcftor, 
duke  of  Burgundy,  who  had  laid  fiege  to  Nuis,  but  of  which  he  was  put  in  pofk-fiion,  together  with  the 
concluded  a peace  at  the  interpofition  of  Albert.  He  lordlliip*  of  Hochenflctn  and  Richenftcin,  with  the  «o 
gained  the  prize  at  17  tournaments,  and  was  never  dif-  rcvcrfion  of  the  archbifhopric  of  Magdeburg.  This  wa*  Treaty  nf 
? mounted.  the  treaty  of  We ftphalia  concluded  in  164$,  and  which 

Froflij  »ni  pjl  thefc  exploits,  however,  had  been  performed  be-  ferves  as  a balls  to  all  the  pofleffions  and  rights  of  theC*oc 
BranJen-  ^grc  ^1^^  obtained  the  electorate.  From  that  time  Gennan  princes.  The  elector  then  concluded  a new  # 
uu  we  meet  with  no  very  Important  tranfaCtions  till  the  treaty  with  the  Swedes,  for  the  refutation  of  limita, , 
year  1594,  when  Johu  Sigifmund  of  Brandenburg,  and  for  the  acquittal  of  fome  debts,  of  which  Sweden 
having  married  Anne  the  only  daughter  of  Albert  would  only  pay  a fourth  ; and  next  year  the  deflorate, 
duke  of  Pruflia,  this  united  that  duchy  to  the  elec-  Pomerania,  aud  the  duchies  of  Clevcs,  were  evacuated 
torate,  to  which  it  has.  contiuucd  to  be  united  ever  by  the  Swedes. 

fiucc  j ami  obtained  pretenfions  to  the  countries  of  Ju«  Notwithitanding  all  thefc  treaties,  however,  theTbecke- 
Iicrs,  Berg,  Clevcs,  Marok,  Ravenlhurg,  and  Ravenftein,.  Swedes  foon  after  invaded  Pomerania,  but  were  en-tor  Axcetda 

to  the  fucceflion  of  which  Anne  was  he  1 refs.  tircly  defeated  by  the  elector  near  the  town  of  Fehr-**11"** 

■ — ....  - UftmeL.  ™ m 


Sigifmund  died  in  1619,  and  was  fuccccdcd  by  his  bcllin.  Three  thoufand  were  left  dead  on  the  fput. 


S 

TJvikrtu- 

Hf  thc^cc  George  William  ; during  whofe  government  the  among  whom  were  a great  number  of  officers ; and  a 
electorate  fuffered  the  raoft  mifcrahle  calamities.  At  great  many  w*cre  takcu  prifoner*.  The  elector  then 

W ilium,  this  time  it  was  that  the  war  commenced  between  the  puifucd  his  victory,  gained  many  advantages  over  the 

Proteftants  and  Catholics,  which  l&ftcd  30  years.  The  Swedes,  aud  deprived  them  of  the  cities  of  Stralfund 

former,  although  leagued  together,  were  on  the  point  and  Gripfwald.  On  this  the  Swedes,  hoping  to 

of  being  utterly  deftroyed  by  the  Imperialift*  under  oblige  the  elector  to  evacuate  Pomerania,  which  lie 
the  command  of  Count  Tilly  aud  Wallenftein,  when  had  almoft  totally  fubdued,  invaded  Pruflia,  from  Li- 
Guftavus  Adolphus  of  Sweden  turned  the  fcale  in  their  vonia,  with  16,000  men;  and  advancing  into  the 
favour,  and  threatened  the  Catholic  party  with  utter  country,  they  burned  the  fuburbs  of  Mcmd,  and  took 
• See  Sve-  drftruetion  •.  But  by  his  death  at  the  battle  of  Lut-  the  cities  of  Tilfc  and  Inllerburg.  Tlie  elector,  to 
st*.  zen,  tlie  fortune  of  war  was  once  more  changed.  At  oppofe  the  • invaders,  left  Berlin  on  the  10th  of  Ja- 

. laft,  however,  peace  was  concluded  with  the  empe-  nuary  1679,  at  the  head  of  9000  men.  ‘Hie  Swede*, 

r or  i and,  in  1640,  the  elector  died,  leaving  hit  do-  retired  at  his  approach,  and  war  greatly  harafled  b y 

the 
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the  troop*  on  their  march.  So  fuccefsftil  indeed  was  tained  were,  1.  That  Frederic  fhould  never  fcparate  Pmflia. 

the  elc&or  on  thi*  occafion,  that  the  Swedes  loll  al-  from  the  empire  thofc  provinces  of  hit  dominion*  • 

mofl  one  half  of  their  army  killed  or  taken  priloner*.  which  depended  on  it.  2.  That  he  fhould  not,  in  the 

At  laft,  having  croffcd  the  bay  of  Frifch-haff  ind  emperor's  prefence,  demand  any  other  marks  of  ho- 

Courland  on  the  ice,  he  arrived  on  the  1 9th  of  January,  nour  than  thofc  which  Jie»  had  hitherto  .enjoyed. 

3*  That* his  Impcri.il  majefty,  when  he  wrote  to  him, 
fhould  only  give  him  the  title  of  Rojtil  DileSion. 

4*_  That  ncverthclcfs  the  miniilers  which  he  .had  at 
Vienna  fhould  be  treated  like  thofc  of  other  crowned 
heads.  5.  That  the  clcdor  fhould  maintain  6000  men 


with  his  infantry,  within  three  ’miles  of  Tilfe,  where 
the  Swedes  bail  thrir  head  quarters.  The  fame  day, 
his  general,  Trefcnfddt,  defeated  two  regiments  of 
the  enemy  near  Splitter  ; and  the  Swedes  who  were 
in  Tilfe  abandoned  that  place,  and  retired  towards 


HcmicU-'f 
» truly 


Courland.  They  Were  purfued  by  General  G<irtz,  in  Italy  at  his  own  cxpence,  in  cafe  the  emperor  fhould 
and  entirely  defeated  with  fuch  (laughter,  that  force  be  obliged  to  make  war  on  account  of  the  fucccffion 
jooo  of  them  returned  to  Livonia.  Yet,  notwiihftand-  of  the  houfe  of  Bourbon  to  the  crown  of  Spain.  6. 


idle 
a of 


, ‘“/htg'all  thefe  victories,  tlic  clcfldr,  being  prefled  on  That  thofc  troops  fhould  continue  there  as  long  as  the 
*^e  ot^«r  fide  by  the  vickorioa*  generals  of  France,  war  tailed. 
b.  M.  Turennc  and  the  prince  of  Conde,  was  uhligcd  to  Thus  was  the  kingdom  of  Pruflin  eftabliihed  through 
make  peace  svilh  the  Swedes.  The  conditions  were,  the  friendihip  of  the  emperor,  with  whom  Frederic  I. 

, that  the  treaty  of  Wcilphalia  fliould  fenre  for  a balis  fo  called  as  being  the  firil  king  of  Pniffia,  continued  all 
to  the  pater  ; that  the  clr&or  fhould  have  the  proper-  liis  life  in  find  alliance.  Indeed  lie  was  a . pacific 
ty  of  the  euftotr.s  in  all  the  ports  of  Further  Pomcra-  prince  ; and  though  contemptible  in  his  perfon,  and 
nia,  with  the  cities  of  Camm,  Gartz,  Gricffcnburg,  incapable  of  atchicving  great  things,  had  this  merit, 
and  Wildrnl.ruck : on  his  part,  he  confented  to  give  up  that  he  always  preferved  his  dominions  in  peace,  and 
the  Swedes  all  that  l«  hail  conquered  from  them,  thus  coafulted  the  true  intcrcll  of  his  fubjeds  much 
rad  to  give  no  afliiluncc  to  the  king  of  Denmark,  up-  more  than  thofc  monarchs  who  have  dazzled  the  eyes 
on  condition  that'  France  delivered  up  to  him  his  pro-  of  the  world  by  their  military  exploits.  He  was  indeed 
• vmccs  in  Wcflphalia,  and  paid  him  300,000  ducats,  vain,  and  fond  of  (how,  os  we  have  already  obferved; 
as  an  indemnification  for  the  damages  done  by  the  but  had  a good  heart,  and  is  faid  neveT  to  have  vio- 
Frrnch  to  his  ftates.  This  treaty  was  flylcd  the  pact  latcd  his  conjugal  vow  ; though  it  doc*  not  appear  that 
»j  V Germain.  he  was  greatly  beloved  by  his  royal  conforts  (of  whom 

|ln«r«  With  the  treaty  of  St  Germain  terminated  the  mi-  he  had  three)  on  that  or  any  other  account.  • 

litary  exploits  of  Frederic  William,  who  pafled  the  lad  Frederic  1.  died  in  the  beginning  of  1713,  and  was  Frederic  It 
years  of  his  adminiflration  in  peace.  Hta  great  quali-  fuccecdcd  by  Frederic  William.  He  was  in  alrtvoft Pruflu 
tic*  had  rendered  him  refpeded  by  all  Europe,  and  every  thing  the  reverfe  of  his  father.  His  difpofitiona a 
had  even  been  heard  of  in  Tartary.  He  received  an  were  altogether  martial;  fo  that  he  applied  liimfclf  cn-prmCC* 
embaffy  from  Murad  Geray,  cham  of  the  Tartars,  tircly  to  the  augmentation  of  his  army,  and  perfecting 
courting*  his  friendihip.  The  barbarian  ambaffador  them  in  their  cxcrcife,  by  tvliich  means  they  became  the 
appeared  in  fuch  tattered  clothes  as  fcarcc  covered  his  moll  expert  foldicrs  in  Europe.  Hirfoible  was  an  am- 
nakednefs,  Hi  that  they  were  obliged  to  furnifh  him  bilion  of  having  his  army  compofed  of  men  above  the 
with  other  clothes  before  he  could  appear  at  court,  ordinary  fize ; but  as  thefe  could  not  be  procured,  he 
Hi*  interpreter  lud  a wooden  tiofc  and  no  cars.  In  coinpofcd  a regiment  of  the  tallcll  men  he  could  find;  . 

1684,  Frederic  received  into  his  dominions  great  num-  and  as  his  officers  mode  no  fcruplc  of  picking  up  fuch 
ben  of  Proteilauts  who  fled  ont  of  France  from  the  men  wherever  they  could  find  them  for  his  nptjcfty’s 
perfections  of  Louis  XIV.  after  he  had  revoked  the  ufe,  the  neighbouring  dates  were  frequently  offended,  . • 

edid  of  Kant/.  Twenty  thoufand  of  them  are  faid  and  a war  was  often  likely  10  enfuc  even  from  this  ridi- 
tn  have  fettled  at  this  time  in  the  cle&orate,  where  culous  caufc.  However,  his  P ruffian  majelly  was  nc- 
they  introduced  new  arts  and  manufactures,  that  were  ver  engaged  in  any  martial  enterprife  of  confcqueace : 
of  the  titmofl  benefit  to  the  country.  By  this,  how-  but  having  put  his  army  on  tlic  mod  rcfpc&able  foot-  • 
ever,  he  difobliged  Louis  XIV.  for  which  reafon  he  ing  of  any  in  the  world,  and  filled  his  coffers,  for  he 
concluded  an  alliance  with  the  emperor;  and  having  was  of  a very  faring  difpofition,  he  put  it»in  tlic  power 
furmfhed  him  with  8000  troops  againfl  the  Turks  in  of  his  fon  to  perform  thofc  exploits  which  have  been 
Hungary,  the  emperor  yielded  to  him  the  circle  ef  matter  of  aftouifhmcnt  to  all  Europe.  i5. 

Schwibus  in  ttilcfu,  as  an  equivalent  for  ail  liis  rights  It  was  in  this  king's  reign  that  Pruflia  fir  ft  per-  F-nnvtr  ke- 
rn that  province.  * ccivcd  her  natural  enemy  and  rival  to  be  the  houfe  of  ^ 

In  1688,  the  elc6ior  Frederic  William  died,  and  Aullria,  and  not  France  as  had  been  formerly  (uppo-  Aultrii. 
*nir*rhe  was  fucceeded  by  his  fon  Frederic  III.  This  prince  fed.  Hence  frequent  bickerings  took  place  between 

!{?**  was  remarkably  fond  of  (how  and  ceremony,  which,  thefe  two  powers,  for  which  the  perfection  of  the 

during  the  courfe  of  lijttgovcrnment,  involved  him  in  Proteftants  by  feme  of  the  Catholic  dates  of  the  em- 

mucli  ex  pence.  The  r^u  dignity  formed  to  be  the  pire  afforded  a preteucc ; and  though  a war  never  ac- 

greatefl  cbjetfV  of  his  ambition.  To  obtain  this,  he  tually  took  place,  yet.  it  was  cafy  to  fee  that  both 

joined  with  the  emperor  in  the  alliance  againtl  France,  wery  mortal  enemies  to  each  other.  But  when  Fredc- 
u which  he  was  engaged  by  William  III.  king  of  Bri-  ric  Williara  died  in  1740,  thi*  enmity  broke  out  in  full 
ttm.  He  alfo  yielded  tip  the  circle  of  Schwibus,  force.  The  cmprrfs  queen  was  then  left  in  a very 
which  had  been  given  to  his  prcdcccfibr;  and,  in  1 700,  difagrceable  flotation,  as  has  been  obferved  under*  the  ar- 
obuined  from  the  emperor  that  dignity  which  he  had  tide  Britain,  n 410,  See.  Of  this  Frederic  II.  took  the  Frederic  tL 
fo  carncilly  ddirtd.  The  terms  on  which  it  was  ob-  advantage  to  do  hindclf  julticr,  as  he  (aid,  with  regard  fr.ic  si* 

l»Wu. 
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t to  Silcfis,  of  which  hi.  tr.ccftori  hid  been  onjuftly  de- 

I"  • privcd.  Thil  province  fee  fciicd  it  that  time  : but  it 
toft  him  dear  ; fur  the  crnpteC*,  hat  mg  at  laft  overcome 
all  difficulties,  formed  agasnft  him  the  moil  terrible  com* 
bination  that  ever  was  known  in  Kuropc. 

The  treaty  was  liauily  concluded  with  the  king  of 
Pruilia,  by  which  fhe  reluctantly  yielded  up  the  pro- 
vince of  Silefia,  and  with  it  a dear  revenue  of 

L.  800,000  a-yt*ar,  before  ftie  entered  into  another 
tS  with  the  court  of  Petersburg,  which  was  concluded 

Ombina-  May  22.  1 7+6.  This  treaty,  as  far  ai  it  was  made 
lion  ajiinft public,  was  only  of  a defenfive  nature;  but  fix  le- 
tnu  cret  and  feparate  articles  were  added  to  it.  By  one 
of  t heft?  it  was  provided,  that  in  cafe  his  PrufGan 
majefty  (hould  nttack  the  emprefs  queen,  or  the  cm* 
prds  of  Ruflia,  or  even  the  repubhe  of  Poland,  it 
ihould  be  ennfidcred  as  a breach  of  the  treaty  of  Dref- 
den,  by  which  Silefia  was  given  up.  It  was  alfo  Hi- 
pulated,  that,  notwithftanding  that  treaty  (which  in- 
deed had  been  dictated  by  the  king  of  Prufiu  himfdf), 
die  right  of  the  emprcls-quccn  to  Silefia  Rill  conti- 
nued, and  for  the  recovery  of  th.it  province  the  con- 
tracting powers  (hould  mutually  fumifh  an  army  of 
6o,coo  men.  To  this  treaty,  called  the  treaty  of  P§* 
terjburgt  the  king  of  Poland  was  invited  to  accede  ; 
but  he,  being  in  a manner  in  the  power  of  the  king 
of  Pruflim,  did  not  think  proper  to  fign  it : however, 
he  verbally  acceded  to  it  in  luch  a manner,  that  the 
other  parties  were  fully  convinced  of  his  dtfign  to  co- 
operate frith  all  their  mcafures ; and  in  conftdcration 
, of  this  intention,  it  was  agreed  that  he  ihould  have 

a (hare  in  the  partition  of  the  king  of  Pruffia’t  do- 
minions, in  cafe  of  a fuccefsful  event  of  their  enter- 
prifes. 

In  confcquence  of  tliefe  machinations,  ever)*  art  was 
ufed  to  render  the  king  of  Pruffii  pcifonally  odious  to 
the  emprefs  of  RulEa  ; the  queen  of  Hungary  made 
vaft  preparations  in  bohemia  and  Moravia  ; and  the 
king  of  Poland,  under  pretence  of  a military  amulesncnt, 
drew  togetlicr  1 6,000  men,  with  whom  he  occupird 
a ftroug  poll  at  Pirna.  The  queen  of  Hungary,  itill 
further  to  lire ng then  hcrfelf,  concluded  a treaty  with 
# the  court  of  France  at  Vcrfaillcs,  dated  May  t.  1756. 

But  in  the  mean  time,  the  king  of  Pruftla  having  un* 
derftood  by  his  emiftarica  wliat  was  going  forward,  re- 
folvtd  to  be  beforehand  with  his  enemies,  and  at  lead 
19  to  keep  the  war  out  of  hie  own  country ; and  therefore 
He  invades  jJaxony  with  a conlidcrablc  army.  At  firll  lie 

*xoa7»  affected  only  to  demand  a free  paffage  for  his  troops, 
and  an  ohfervancc  of  the  neutrality  profeffed  by  the 
king  of  Poland  ; but,  liaviug  good  reafons  to  doubt 
this  neutrality,  lie  deaumded,  as  a preliminary,  that 
tliefe  Saxon  troop  (hould  immediately  quit  the  iltoug 
poll  they  occupied,  and  difpcife  thcmldvcs.  This  de- 
mand waa  refufed ; on  which  his  Prulfian  majefty 
blockaded  the  Saxon  camp  at  Pirna,  rcfolving  to  re- 
duce it  by  famine,  fmcc  its  ilrong  iituation  rendered  au 
attack  very  dangerous.  At  that  time  there  were  in  Bo- 
hemia two  Saxon  armies,  one  under  the  command  of 

M.  Brown,  and  tlie  other  under  M.  Picolomini.  JVo 
keep  tlu lc  in  awe,  the  king  had  fmt  M.  Schwerin 
with  an  army  into  Bohemia  fiom  the  country  of 
Glatz,  and  M.  Keith  had  penetrated  into  the  fame 
kingdom  on. the  fide  of  Miliua.  But  II ill  the  king  of 
Pruilia  did  not  entirely  confide  in  thefe  difpoiition* ; 
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and  therefore  fearing  left  M.  Brown  mijjht  afford  feme  PrtHs. 
afliilancc  to  the  Saxons,  he  joined  his  forces  under 
Keith,  and  on  December  I.' attacked  and  defeated 
AUftrian  general,  fr  that  the  latter  found  it  irnpoflihk  tf^s^. 
to  relieve  the  Saxons,  who,  after  a vain  attempt  to 
tire  from  their  poll,  were  all  taken  prifjmcrs.  The1**  1 
king  of  Poland  quitted  hit  dominions  in  Germany, 
and  the  Prafiuma  took  up  their  winter-quarter*  m 
Saxony.  Here  they  feixed  on  the  revenues,  levied  ex- 
orbitant  contributions,  and  obliged  the  country  to  fur- 
mlh  them  with  recruits.  The  king  of  Pruffia  at  this 
time  made  himfclf  mailer  of  the  archive*  of  Drtiden, 
by  which  mean*  he  procured  the  originals  of  thole 
pieces  above-mentioned,  which,  when  produced  to  the 
world,  gave  a full  proof  of  the  combination  that  had 
been  formed  againli  him,  and  confeauently  juflified  # hi 
the  meafurc*  he  had  taken  for  hii  own  defence.  tI 

No  fooncr  had  the  kiug  entered  Saxony,  in  the  raas-Heiim* 
uer  already  related,  than  a proccfs  was  commenced * 
agaiull  him  in  the  emperor’s  Aulic  councO,  and  before 
the  diet  of  the  empire,  where  he  w*as  Coon  condemned  t w ^ 
for  contumacy,  and  put  to  the  ban  of  the  empire. —ha  at tU 
*i  he  various  circles  of  the  empire  were  ordered  to  fur.«yirt. 
nilh  their  contingents  of  men  and  money  to  put  this 
fcntencc  in  execution ; but  thefe  came  in  fo  (lowly, 
that,  had  it  not  been  for  the  afliflance  of  the  French 
under  the  prince  dc  Soubilc,  the  army  would  pro- 
bably have  never  been  in  a condition  to  act.  The 
Auftrians,  in  the  mean  time,  made  great  preparation*. L^nu 
and  railed  100,000  men  in  Bohemia,  whom  they 
mitt  d to  the  care  of  prince  Charles  of  Lotraln, 
by  M.  Brown.  The  Czarina  fent  a body  otjfazoi 
men  under  M.  Apraxia,  to  invade  die  Ducal  Pruflia ; 
whilil  a ftrong  licet  was  equipped  in  the  Baltic,  iu 
older  to  co-operate  with  that  army.  The  king  of 
Sweden  alfo  acceded  to  die  confederacy,  in  hopes  of 
recovering  the  poilclfions  in  Pomerania  which  his  aa- 
ceftor*  had  enjoy  ed  ; and  the  duke  of  Mecklenburg 
took  the  fame  party,  pnomifing  to  join  the  Sweduh 
army  with  600  3 men  as  foou  a*  it  Ihould  be  ne* 
cellar)*.  On  the  king  of  Pmilia’s  fide  appeared  no* 
body  excepting  an  army  of  betweeu  3?, coo  and  40,600 
Hanoverians  commanded  by  the  duke  of  Cumber- 
land  ; and  thefe  were  outnumbered  nml  forced  to  yield 
to  a fuperior  army  of  French  commanded  by  M. 
D’Etrccu.  *1 

In  the  mean  time,  his  Prulfian  majefty, 
that  he  mull  depend  for  afiiftante  folcly  00  his  own  tniu 
abilities,  nrfolvcd  to  make  the  bell  uCr  of  his  Itme-Pfc^rKi 
Accordingly,  in  the  fpring  1757,  his  omiie*  poured  in-  AuiVaa 
to  Bohemia  from  two  different  quarters,  while  the***** 
king  himfclf  prepared  tn  enter  it  from  u third.  M. 
Schwerin  entered  from  Sikfia ; the  prince  of  Bevem 
from  Lufatia,  where  he  defeated  an  army  of  *8,003 
Auftrians  that  spoofed  his  p adage.  A*  the  intention* 
of  the  king  himlcif  were  not  known,  tlie  Auftrians  dr- 


Inched  a body  of  20,000  mtgfrum  their  main  army  to 
Thii^nw  no  loon 


obierve  his  motions.  This  was  no  fooncr  done  than 
the  king  cut  off  all  communication  between  the  detach- 
ment and  the  main  body  ; and  having  joined  his  two 
generals  with  incredible  celerity,  he  engaged  the  Au- 
lt riant  near  Prague,  totally  defeated  them,  took  their 
camp,  military  chcll,  and  cannou ; but  loll  the  brave 
general  Schwerin,  who  was  killed  at  the  age  of  82, 
with  a colonel's  :ur.d*rd  in  hi*  hand-  On  the  Aullrian 
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fide,  M.  Brewn  wri  wounded,  and  died  in  a Ihort 
time*  though  it  i«  fuppofcd  more  from  the  chagrin  he 
fuficred,  than  from  the  dangerous  nature  of  the  wound 
itfelf. 

About  40,000  of  the  Auftrian  army  took  refuge  in 
£cbi*t-  Prague,  while  the  rtft  fled  different  way*.  The  city 
fcnh  was  inftantly  invefted  by  the  king,  and  idl  faccours  were 
cut  of-  The  great  number  of  troops  which  it  contain- 
ed rendered  an  attack  unadvifablc,  but  f4  emed  to  render 
the  rcdn&ion  of  it  by  famine  inevitable ; however,  the 
king,  to  aecomplilh  h i»  purpofc  the  more  fpeedily,  pre- 
pared to  bombard  the  town.  On  the  29th  of  May, 
after  a molt  dreadful  florin  of  thunder  and  lightning, 
four  batteries  began  to  play  on  the  city.  From  thefe 
were  thrown,  every  24  hours,  2 88  bombs,  befides  avaft 
number  of  red  hot  balls,  fo  that  it  was  foon  on  fire  in 
every  quarter.  The  .garrifon  made  a vigorous  defence, 
aod  one  well -conducted  fally  ; but  had  the  misfortune 
to  be  repulfed  with  great  lufe.  The  magiftiatc*,  burgh- 
ers, and  clergy,  feeing  their  city  on  the  point  of  being 
reduced  to  an  heap  of  rubbifli,  fupplicatcd  the  command- 
er in  the  mail  earneft  manner  to  capitulate  ; but  he  was 
deaf  to  their  intreaties,  and  drove  12,000  of  the  moll 
ufdefs  mouths  out  of  fcjwn,  who  weir  quickly  driven 
in  again  by  the  Pruflian*. 

Thus  the  affairs  of  the  emprefs  queen  ft  emed  ver- 
Uu  uIcm  t0  deJlrut'tion,  when  Leopold  count  Daun  took 
Qpou  him  the  command  of  the  remains  of  M.  Biown’s 
amy.  This  general  had  arrived  within  a few  miles  qf 
Prague  the  day  after  the  great  battle.  He  immedi- 
ately collected  the  fcattered  fugitives  with  the  greatefl 
diligence,  and  retired  with  them  to  a flnong  poll  in 
the  neighbourhood,  from  whence  he  gave  the  troops 
in  Prague  hopes  of  a fpeedy  relief.  It  was  now  the 
king  of  Pruflia’s  bufinefs,  cither  to  have  attempted  to 
make  himfclf  mailer  of  the  city  by  one  defperate  effort, 
or  entirely  to  have  abandoned  the  cr.tcrprifc,  and 
driven  count  Daun  from  his  poll  before  hi*  troops  had 
recovered  from  the  terror  of  their  late  defeat  ; but,  by 
i<  attempting  to  do  both,  he  rendered  lymfdf  incapable 
nauihtof  doing  either.  Though  the  army  of  count  Daun 
already  amounted  to  60,000  men,  and  though  they 
were  ttrongly  entrenched,  and  defended  by  a vaft  train 
of  artillery,  his  majefty  thought  proper  to  fend  no 
more  than  32,000  mtn.  This  body  made  the  ardu- 
ous attempt  on  the  i8thofJun£;  but  though  they 
did  all  th  it  human  courage  and  conduit  could  do,  and 
though  the  king  himfclf  at  loll  charged  at  the  head  of 
his  cavalry,  the  Pruflian*  were  driven  out  of  the  field 
with  great  lofs.  This  engagement  was  named  the  battle 
of  Cohn. 

The  firfl  confcqucnce  of  the  battle  of  Colin  was, 
that  the  king  of  Pruflia  was  obliged  to  raife  the  fiegc 
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of  Prague  ; foon  after  which,  he  was  obliged  to  quit 
Bohemia,  and  take  refuge  in  Saxony.  The  Aullrians 
Larafled  him  as  much  as  polfible  ; but,  notwithfland- 
ing  their  great  fuperiority,  their  armies  were  not  in  a 
condition  to  make  any  dccitivc  attempt  upon  him,  as 
the  frontiers  of  Saxony  abounded  with  fituations  cafily 
defended.  In  the  mean  time,  the  Ruffians,  who  had 
hitherto  been  very  dilatory  in  their  motions,  began  »o 
exert  tiiemfclves,  and  cuter  Ducal  Pruffia,  under  M. 
Apraxia  and  Feraor,  where  they  committed  innu- 
merable cruelties  and  cxceffes.  A large  body  of 
Auflriana  entered  Silcfia,  and  penetrated  as  far  as 
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Breflau.  Then  they  mtde  a tum  backwards,  »nd  be- 

fieged  Schwddnit*.  Another  body  entered  Lufatia,  — 
and  made  themfclves  maftera  of  ZttaU.  An  army  of 
22,000  Swedes  altered  Pruflian  Pomerania,  took  the 
towns  of  Anclam  and  Demmein,  and  laid  the  whole 
country  under  contribution.  'l*hc  French,  too,  being 
freed  from  all  reftraint  by  the  capitulation  of  the  duke 
of  Cumberland  at-Cloftcr  Seven  J,  made  their  way  in*  5 B«t. 
to  Halbertfladt  tod  the  Oki  Marche  of  Brandenburg,  TAI K» u# 
firfl  exacting  contributions,  and  then  plundering  the44** 
towns.  The  army  of  the  empire,  being  reinforced  by 
that  of  the  prince  dc  Soubife,  after  many  delays,  was 
on  full  march  to  enter  Saxony,  which  left  the  Au- 
ftrians  at  liberty  to  exert  the  greatefl  part  of  their 
force  in  the  reduction  of  SikGa.  General  Haddick 
penetrated  through  Lufatia,  pa  fled  by  the  Pruflian  ar- 
mies, and  fuddenly  appeared  before  the  gates  of  Ber- 
lin, which  city  he  laid  under  contribution.  He  re- 
tired 011  the  approach  of  a body  of  Pruflians  j yet  he 
flill  found  means  to  keep  ftich  a poll  as  interrupted  the.  11 
king’s  communication  with  Siicfia.  The  dcttrudtion  Berlin  bid 
of  the  king  of  Pruflia  therefore  now  ftemed  inevitable.  Un‘,Cr  eu®* 
Every  exertion  which  he  bad  made,  though  brave  ln°unon* 
and  well-conducted,  had  been  unfnccefsful.  Hi*  general 
Lthwald,  who  oppofed  the  Ruffians,  had  orders  to 
attack  them  at  ail  events.  He  obeyed  his  orders ; I-ehwalJ  a 
and  with  30,000  men  attacked.  60,000  of  the  enemy  I’nillian  ge- 
ftrongly  entrenched  at  a place  called  North  ten.  ThCj^J^J* 
Pnmuuu  behaved  with  the  greatefl  valour ; but  after tURul? 
having  killed  five  times  more  of  the  enemy  than  they  Cans, 
themfelve*  loft,  they  were  obliged  to  retire,  though 
more  formidable  after  their  defeat  than  the  Ruffians 
after  their  victory.  The  king,  in  the  mean  time,  ex- 
erted himfclf  ort  every  fide,  and  his  enemies  fled  every- 
where before  him ; but  whilft  he  purfued  one  body, 
another  gained  upon  him  in  fomc  other  part,  and  the 
winter  came  on  fill,  while  his  flrength  decayed,  and 
that  of  his  adversaries  fccuncd  to  increafe  on  every 
quarter. 

The  Pruflian  monarch,  however,  though  di  ft  refled, 
did  nor  abandon  himfclf  to  dcfpair,  or  lofc  that  won- 
derful prefence  of  mind  which  has  fo  eminently  diftin- 
guiflied  him  in  all  his  military  enterprifes.  He  indu- 
flrioufly  delayed  a decifive  action  till  the  approach  of  The  kin 
winter ; but  at  laft,  alter  various  movements,  on 
▼ember  5.  1757,  he  met  at  Rolbach  with  the  united  ere**  vic- 
army  of  his  enemies  commanded  by  the  prince  of  Sax£'0,J  at 
Hilburghaufcn  and  the  prince  de  Soubilc.  The  allied  ^vtbsch. 
army  amounted  to  50,00;  men  complete  ; but  mod  of 
the  troops  of  the  Circles  were  new-railed,  and  many 
of  them  not  well  affctUd  to  the  cauie.  The  Pruf- 
fiaus  did  not  exceed  25,000  men  ; but  they  were  fu- 
perior  to  any  troeqw  in  die  world,  4 d were  infpirrd, 
by  the  prtfence  of  their  king,  with  the  mod  enthufi- 
allic  valour.  The  Auflrians  were  defeated  with  the 
lois  of  3000  killed,  tight  generals,  2^0  officers  of  dif- 
ferent rank*,  and  6000  private  foldiers,  taken  prifon- 
ers,  while  night  alone  prevented  the  total  dellru&ion  of 
die  army. 

By  tin's  battle  the  king  was  fet  free  on  one  fide ; 
but  this  only  gave  him  an  opportunity  of  renewing 
his  labours  on  another.  The  Aullrians  had  a great 
force,  and  now  began  to  mike  a proportionable  pro- 
grefs  in  Siicfia.  Alter  a fiegc  of  1 6 days,  they  had  re- 
duced the  flrong  fortrefs  of  Scbwcidnitz,  and  obliged 
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the  PnifHain  gtrrifon  of  4000  fnrn  to  furrcnder  pri- 
foncru  of  war.  Hraring  then  of  the  viftotv  at  Rof- 
bach,  and  that  the  king  of  PruflU  was  in  fall  march 
mt«  taken  '°  relieve  Silefia,  they  rtfolved  to  attack  th*  Prince 
*•7 'he  Ac-  of  Bevern  in  hit  ftrong  camp  under  the  walls  of  Bref- 
flriaa*.  They  attacked  the  Prince’s  army  on  Novembrr 

a ad  ; hut  their  attack  waa  Inflamed  with  the  great  eft 
refolution.  The  (laughter  of  the  Auftiiaa*  was  pro- 


fta'tlf  »Vi  digious.  A great  part  of  the  enemy  had  retired  from 
c/Beremp  **(1  were  preparing  to  retire, 

when  all  at  once  the  Pruffian  generals  took  the  fame  rr- 
folution.  Their  army  had  differed  much  in  the  engage- 
tf'ent,  and  they  fecenme  apprehend  ve  of  a total  defeat 
in  cafe  their  intrenchmenta  IHould  he  forced  in  any 
part  ; for  which  reafoti  they  quilted  their  ftronjr  pod, 
and  retired  behind  the  Oder.  Two  day*  after,  the 
prince  of  Bevern,  going  to  reconnoitre  without  cfeort, 
attended  only  by  a groom,  was  taken  prifoner  by  an 
advanced  petty  of  Cro.its,  a fmall  body  of  whom  bad 
crofTed  the  Oder.  * 

•Brrfl  r.  *»-  On  this  the « own  of  Brr  flau  immediately  fnrrendcred ; 

tem  ‘ y *l»e  where,  as  well  ns  at  Schweidnita,  the  A U (Irian*  fonnd 
Auftrun*.  great  quantities  of  prorifions,  ammunition,  and  money. 

All  Silcita  was  on  the  point  of  falling  into  their  hands, 
and  the  Prufltan  aefT^rw  were  going  into  the  utmoft  di- 
draftion,  when  the  king  himftlf  by  a nioft  rspid  march 
patted  through  Thuringia,  Mifma,  and  Lufatia,  in 
fpite  of  the  utmoft  efforts  of  the  generals  HaJdick  and 
Marflltd,  who  were  j>l.v:ed  there  to  oppofc  him  ; and, 
entering  Sildia  on  the  2d  of  December,  joined  the 
9 prince  of  Bsvern's  corps,  who  repatted  the  Oder  to 

meet  kim.  The  garrifon  of  Scbwcidnitc,  who,  as  we 
have  already  obferved,  bad  been  made  prifonere  of  war, 
alfo  joined  the  king's  army  unexpectedly ; and  their 
prefence  contributed  not  a Kttle,  notwithftandieg  tl* 
yS  fmtllncfii  of  their  number,  to  raife  the  fpirits  of  the 
Carnio”  "whole  army.  They  had  fubmittrd  to  the  capitulation 
hchw«'<i  wjtk  tj;c  iduftance  ; but  as  the  Auftrians 

were  conducing  them  to  ptifon,  th ey  happened  to  re- 
ceive intelligence  of  tlie  vidfory  at  RoJbach : on  which 
they  immediately  rofe  on  the  efcort  that  cohdu&rd 
them,  and  entirely  difperfed  it ; and  afterwards  march- 
ing in  fueh  a direftion  as  they  thought  might  moll 
readily  lead  them  to  their  king,  they  accidentally  fell 
in  with  his  army. 

His  Pruffian  majefty  now  approached  Brcflau ; on 
which  the  Auftrians,  confiding  in  their  fuperiority, 
(for  they  exceeded  70,000,  while  the  Pmflians  fcarcc 
amounted  to  36,0  c),  abandoned  their  ft  rung  camp, 
•t  Leu  thee.  thc  which  the  prince  of  Bcvcm  had  formerly  oc- 
cupied, and  advanced  to  give  him  battle*  Th$  king 
did  not  intend  by  any  means  to  difappoint  them,  but 
advanced  on  his  fart  with  the  greateft  celerity.  The 
two  armies  met  bn  December  5th,  near  the  village  #f 
Leurhen.  Count  Daun  made  the  bfft  difpofitions  pof- 
fible.  The  gTound  occupied  by  his  army  was  a plain, 
with  fmall  eminences  in  ibmc  parts.  Thefe  eminences 
they  furrounded  with  artillery  ; and  as  the  ground  was 
alfo  interfprrfed  with  thickets  they  fought  to  turn 
thefe  like  wife  to  their  advantage.  On  their  right  and 
left  w ere  hills  on  which  they  planted  batteries  of  can- 
non. The  ground  in  their  front  wns  interfered  by 
many  eaufeways  ; and  to  make  the  whole  more  imprac- 
ticable, the  Auftrians  had  fclltd  a great  number  of 
trees  and  fluttered  them  in  the  way.  It  was  almoft 
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impoflible  at  the  beginning  of  the  eng»vetnent  for  the 
Pruffian  cavalry  to  oA,  on  account  of  thefe  impedi-  1 
ments  ; but,  by  a judicious  diJpofitioa  made  by  the  king 
himfrlf,  all  difficulties  were  overcome.  His  majefty  had 
pi  teed  four  battalions  behind  the  cavalry  of  his  right 
wing  ; forefeeing  that  Genera!  Nadafli,  who  was  pU- 
ced  on  the  enemy’s  left  with  a corps  dc  referve,  defign- 
ed  to  attack  him  in  Hank.  It  happened  as  he  had  for t- 
feen  : that  general’s  cavalry  attacked  the  Pruffian  right 
wing  with  great  fury  ; but  he  was  received  with  fuch  a 
fevere  fire  from  the  four  battalions  that  he  was  obli- 
ged to  retire  in  diforder.  The  king’s  flank  then,  wrcH 
covered  aad  fupported,  was  enabled  to  ati  with  fuck 
order  and  vigour  as  repulfed  the  enemy.  •The  Auftriaa 
artillery  was  alfo  filcnced  by  that  of  the  Pmflians  j 
however,  the  Aullriaos  continued  to  make  a gallant  re- 
liftanec  during  ihe  whole  battle.  After  having  been 
once  thrown  iuto  diforder,  ihty  rallied  all  their  forces 
aliout  Lculhen,  which  was  defended  on  every  fide  by 
entrenchments  and  redoubts.  'i*he  Pruffian*  attacked 
tlwm  with  tlie  utmoll  impeluofity,  and  at  laft  became 
mailers  of  the  poft  ; on  which  the  enemy  fled  on  all 
fuJes,  and  a total  nut  enfned.  In  this  battle  the  Au- 
itrixns  loft  6000  killed  on  tbr  spot,  I 3,000  taken  pn- 
for.crs,  and  upwards  of  200  pieces  of  cannon. 

The  confluences  of  this  victory  were  very  great 
Breilau  was  immediately  invefted,  and  furrcndcred  on«Aea. 
December  29th;  the  garrifon,  amounting  to  13,030 
men.  were  made  prifonert  of  war.  The  blockade  of 
Schwet&titt  was  formed  as  clofely  as  the  feafon  of  the 
year  would  permit ; while  detached  Pruffian  parties 
orer-ran  the  whole  country  of  Silcfia,  and  reduced  every 
place  of  kfs  importance.  The  RufliaiK,  who  had  ra- 
vaged and  deftroyed  the  country  in  fuch  a manner  that 
they  could  not  fubiill  in  it,  thought  proper  to  retire 
©ut  of  the  Pruffian  dominion*  altogether.  Thu*  Ge-  *ws4ss 
neral  Lehwald  was  left  at  liberty  to  a&.againft  cw 

Swedes  ; and  them  he  quickly  drove  out  of  Pruffian  * 
Pomerania,  the  whole  of  which  country  he  not  only 


recovered,  but^plfo  fomc  part  of  Swcdiffi  Pomerania. 
Thus  the  dticny  of  Mecklenburg  being  left  quite  cx- 


pofed,  the  king  took  ample  vengeance  on  it  by  exatt 
ing  the  moil  fevere  contributions  of  "men  and  money. 

To  complete  tlus  monarch**  good  fortune  alfo,  the 
French,  who  had  retired  after  the  battle  of  Rulbach, 
were  now  oppofed  by  the  Hanoverians  under  Prince 
Ferdinand,  who  kept  them  lo  well  employed,  that,  du- 
ring the  red.  of  the  war,  the  king  of  Pruffia  had  no  snore 
trouble  from  them.  See  Britain,  n"  442.  3| 

The  beginning  ef  the  year  1758  was  favourable  toSehwti* 
the  arms  of  his  Pruffian  raajcfty.  On  the  3d  of  April  wt*  ^ 
he  commenced  his  operatiuus  again  ft  Schweidnit*,  and1*^*0* 
puffied  the  fiege  fo  vigoroufly,  that  the  place  furreo- 
dered  in  13  days,  lie  then  difpofed  his  forces  in 
fuch  a manner  as  might  bell  guard  his  dominions 
againft  Iris  numerous  enemies.  For  this  pitrpofe  count 
Dohna  commanded  a body  qf  troops  on  the  fide  of  Po- 
merania ; another  confwierablc  body  was  potted  be- 
tween Wohlau  and  Glogau,  in  order  to  cover  Silcfia 
imm  the  Ruffians,  in  calc  they  ffiould  make  their  in- 
road tiiat  way.  An  army,  in  a little  time  after,  wn 
formed  in  Saxony,  comnuoded  by  tlie  king’s -brother 
Prince  Henry.  This  army  confided  of  3 battalions 
and  45  fquadrons,  and  was  defigned  to  make  head 
againft  the  army  of  tlie  empire  4 which,  by  great  cf- 
3 fort* 
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forts  made  during  the  winter,  and  the  juh&Ion  of  a 
1_  ' " large  body  of  AuJlrians,  was  again  in  a condition  to 

aft.  Between  all  tlicfc  armies  a ready  c unm  unicat  ion 
was  kept  up  by  a proper  choice  of  pods.  After  the 
reduction  of  Schwcidnrt/.,  the  king  having  made  a fhow 
•f  invading  Bohemia*  fnddenly  hurft  into  Moravia, 
where  in  u fhort  time  lie  made  himfclf  marter  of  the 
59  whole  country,  and  on  the  27th  of  May  laid  fiege  to 
Tfce  k og  O! mut 7.  the  capitnL  Of  this  M.  Daun  was  no  fuouer 
v'l-rb’2  informed,  than  Jie  took  his  route  to  Moravia  through 
wuhiKit  Bohemia  : and,  though  he  was  not  in  a condition  to 
beak  rifle  a battle,  nor  indeed  would  have  done  fo  uiilefs  he 
had  had  a %xry  confiderable  advantage  j yet,  by  placing 
himfclf  in  a tiro ng  fit  uni  im  where  he  could  not  be  at- 
tacked, by  haraffiug  the  king’s  troops  am!  cutting  ofT 
their  convoys,  he  at  lad  obliged  him  to  abandon  the  cn- 
terprife.  The  king,  however,  who  frequently  owed  a 
good  part  of  his  lucccfs  to  the  impenetrable  fccrccy 
with  which  he  covered  all  his  deligns,  gave  not  the 
lead  hint  of  ids  intention  <0  rait'e  the  fiege  of  Olnmtz. 
On  the  contrary,  the  very  day  before  the  fiege  was 
raifed,  the  firing  continued  as  brilk  as  ever  ; but  in  the 
night  (July  I.)  the  whole  army  took  the  road  to  Bo- 
hemia in  two  columns,  and  gained  an  entire  march  up- 
on the  Andrians.  Thus,  not  with  Handing  the  utmoll 
efforts  of  Ids  enemies,  the  Pru Ilian  army  reached  Bo- 
hemia with  very  little  molcdation.  Here  he  feized 
upon  a large  magazine  at  Licutomiflcl ; defeated  feme 
corps  of  Audrians  who  had  attempted  to  interrupt  his 
progrefs ; and  arrived  at  Konigfgratz,  of  which  he  took 
poffcffion,  after  driving  from  it  7000  Audrians  who 
were  intrenched  there.  This  city  and  feveral  other 
didriets  he  laid  under  contribution  : but  foon  after  en- 
tered SiLtfia,  and  marched  with  the  utmod  rapidity  to 
encounter  the  Ruffians,  who  had  at  that  time  united 
their  forces  under  generals  Brown  and  Termor,  entered 
the  New  Marche  of  Brandenburg,  and  laid  liege  to 
43  Curtryi.  . 

Tit  ftaf.  The  king  arrived  at  this  city  at  a very  critical  period, 

r!?^  The  Ruffians  had  laid  fiege  to  it  on  the  ijth  of  Au- 
u"  guft  ; and  though  they  were  r.ot  well  Ikilled  in  mana- 
ging artillery,  yet,  by  furious  and  unremitting  dif- 
ckarges  at  random,  they  threw  in  fuch  a number  of 
bomhs  and  red-hot  ba'ls,  that  the  town  was  foon  on 
fire  in  every  quarter.  Some  of  the  wretched  inhabi- 
tants were  burned ; others  buried  in  the  ruins  of  their 
houfes,  or  killed  by  the  balls  which  fell  like  hail  in  the 
ft  recta ; while  many  of  the  furvivors  abandoned  their 
habitations,  and  fled  out  of  the  town  on  that  fide  where 
it  was  not  inverted.  The  governor  did  every  thing  for 
the  defence  of  the  place  ; but  as  the  walls  were  built 
after  the  old  manner,  it  was  impoffible  that  the  town 
could  havd  made  a defence  for  any  length  of  time, 
efpecially  as  the  principal  magazine  of  the  befieged 
had  been  blown  up.  The  avenger  of  all  thefe  injuries, 
however,  was  now’  at  hind.  The  king  came  in  fight 
of  the  Ruffians  on  the  25th  of  Augurt,  afttr  a march 
of  56  days,  tiul  beheld  the  country  everywhere  delo- 
' luted,  aiul  the  villages  in  flames  by  the  depredations 
of  hi$  cruel  enemy,  who  had  raifed  the  fiege  at  his  ap- 
41  proach,  and  retired  towards  a neighbouring  village  na. 
trade- med  Zanuiorff.  At  nine  o’clock  in  the  morning,  a moil 
terrible  fire  of  cannon  and  mortars  puured  dd  traction  on 
the  right  wing  of  the  Ruffian  army  for  two  iiours  with- 
out iifcrmiflloru  The  flaughtcr  was  fuch  as  might 
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have  been  expeAed  ; but  the  Ruffians  kept  their  ground  Pniflia. 
with  allouirtung  refolulion,  new  regiments  flill  prrffiag  "’V"—* 
forward  to  fupply  the  places  of  thofe  tliat  fell.  When 
the  fivft  line  had  fired  away  all  their  charges,  they  ru 'li- 
ed forward  on  the  Pruflians  with  their  bayonets  ; and 
all  at  once  thefe  brave  troops,  though  encouraged  by 
the  prefence  of  their  king,  gave  way  and  fled  before  an 
enemy  already  half  defeated.  The  Ruffian  generals 
ought  now  to  have  attacked  with  their  cavalry  the  dis- 
ordered infantry  of  their  enemies,  which  would  have 
completed  the  defeat,  and  in  all  probabil'ty  given  the 
finifhing  tlroke  to  the  king  of  Pruflia’s  affairs.  This 
opportunity,  however,  they  loll : hut  the  king  was  uot 
fo  negligent ; for,  by  a very  rapid  and  mallerlv  mo- 
tion, he  brought  all  the  cavalry  of  1ms  right  wing,  to 
the  centre,  and  killing  on  the  Ruffian  foot  uncovered 
by  their  horfe,  and  even  difordcrcd  by  their  own  fuc- 
ccfs,  they  partied  them  hack  with  moll  miferablc  flaugh- 
ter,  at  the  fame  time  that  the  repulfed  battalions  of  in- 
fantry, returning  to  the  charge,  and  exafperated  at 
their  Lite  difgrace,  rendered  the  victory  no  longer 
doubtful.  The  Ruffians  were  now'  thrown  into  the 
moll  dreadful  coufufiou.  The  wind  blew  the  dull  and 
fmokc  into  their  faces,  fo  that  they  could  not  dirtinguilh 
friends  from  foes ; they  fired  On  each  other,  plundered 
their  own  baggage  which  flood  between  the  lines,  and 
intoxicated  themfclves  with  brandy : the  ranks  fell  ia 
upon  one  another } and,  being  thus  crammed  together 
into  a narrow  fpace,  the  fire  of  the  Pruffian*  had  a full 
and  dreadful  effect,  while  their  enemies  kept  up  only  a 
fcattered  and  ineffectual  fire,  generally  quite  over  their 
heads.  Vet  even  in  this  difnul  fituation  the  Ruffians 
did  not  fly  ; but  fuffired  themfclves  to  be  flaughttred 
till  {even  at  night,  when  their  generals  having  caufed 
an  attack  to  be  made  on  the  Pruffian  right  wing,  the 
attention  of  the  enemy  was  drawn  to  that  quarter,  and 
they  had  time  to  retire  a little  from  the  field  of  battle 
to  recover  their  order. 

In  this  engagement,  which  was  called  the  bank  of 
Z.vrnrlorjfy  the  Ruffian*  loft  21,529  men,  while  that  of 
the  Pruffian*  did  not  exceed  2oc-0.  A vafl  train  of  ar- 
tillery was  taken,  together  with  the  military  chert,  and 
many  officers  of  high  rank.  The  conftquencc  was,  that 
the  Ruffian  army  retreated  as  far  as  Landfperg  on  the 
frontiers  of  Poland,  and  the  king  was  left  at  liberty  to 
march  with  his  ufual  expedition  to  the  relief  of  prince 
Henry  of  Saxony. 

The  Prince  was  at  this  , time  fortly  prefled  by  M. 

Daun.  As  foon  as  the  king  had  left  Bohemia  in  the  of  Ci/iuit 
ma  iiier  already  related,  M.  Daun,  conlklcring  that  it**aun« 
would  have  been  to  no  purpofc  to  follow  him,  icfolvcd 
to  turn  his  arms  towards  Saxony.  Towards  that  coun- 
try, therefore,  he  took  his  route  through  Lufatia,  by 
Zittau,  Gorlitz,  and  Baut/cn.  On  the  3d  of  Septem- 
ber lie  inverted  the  rtrong  fortrefsof  Sonneilein  ; which 
unaccountably  furrcndcrcd,  alter  a finglc  day's  refin- 
ance, to  one  of  his  generals  named  Afaegture.  He  then 
began  to  favour  the  operations  of  General  .Laud oh n, 
who  had  advanced  through  the  I-owcr  Lufatia  to  the 
confines  of  Brandenburg ; and,  by  drawing  the  atten- 
tion of  the  Pruffian  forces  which  were  left  in  Silclia  to 
the  northward  of  that  duchy,  he  facilitated  the  pro- 
grijfsof  the  generals  Harfeh  and  DeViBe  in  the  fi L.n. It- 
em parts.  He  then  propofed  that  prince  II  .try  fhould 
be  attacked  by  the  army  of  the  empuc.  Motile  that  of 
4 K the 
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the  Auftrian*  fhoukl  p^fs  the  Elbe,  and,  falling  at  the  pute  was  there, 
fame  time  on  the  Prniltans,  fccond  the  attack  of  the 
Imperial Hli,  and  cut  off  the  retreat  of  their  enemies 
from  Drefden.  The  fodden  appearance  of  the  king  of 
abortive  hr  Fruflia,  however,  put  an  end  to  this  plan;  general  Lau- 
the  kirg  jf  riolin  abandoned  all  his  conqueflsm  Lower  Lufatia,and 
”****»  retired  towards  M.  Diun,  while  that  general  himfelf 
retired  from  the  neighbourhood  of  Drefden  as  far  a a 
Zittan.  The  army  ot  the  empire  only  kept  its  ground; 
poflefling  itfelf  of  the  ftrong  poll  at  Pirns,  formerly 
mentioned,  but  did  not  undertake  any  thing.  As  for 
the  Swedes,  who  had  di reded  their  motions  by  thofc 
of  the  Ruffians,  they  no  fooner  heard  of  the  victory  of 
Zonidorff,  than  they  retreated  with  much  more  expedi- 
tion than  they  Hud  advanced. 

Titus  the  king  of  Pruflia's  affairs  feemed  to  he  pret- 
ty well  retrieved,  when  by  one  fatal  piece  of  negligence 
he  was  brought  to  the  verge  of  ruin.  M.  Daun  had 
poffeffed  liimlclf  of  an  advantageous  camp  at  Stolphen, 
by  which  he  preferred  & communication  with  the  army 
of  the  empire.  On  the  other  hand,  the  king  of  Pruffia, 
having  taken  poffcffion  of  an  important  poll  at  Baut- 
xen,  extended  his  right  wing  to  the  village  of  Hoch- 
kirchen,  by  which  he  preferred  a communication  with 
his  brother  Prince  Henry,  protected  Brandenburg,  and 
was  better  fituated  than  he  could  be  anywhere  elfc  for 
throwing  fuccours  into  Silcfia.  The  two  armies  kept  a 
Watchful  eye  or.  the  motions  of  each  other  ; and  as  the 
principal  aim  of  M.  Dauq  was  to  cut  off  the  king’s 
communication  with  Silcfia,  and  of  the  king  to  cut  off 
M.  Dawn’s  communication  with  Bohemia,  a battle  foam- 
ed inevitable,  though  great  danger  feemed  to  await  thit 
44  _ party  who  fltould  begin  the  attack. 

In  this  critical  pwllurc  of  affairs,  the  Auflrian  gene- 
ral formed  a defign  of  attacking  the  Prulfian  camp  in 
the  night.  In  what  manner  he  came  to  furprife  luch 
a vigilant  enemy,  has  never  been  accounted  for  j but 
that  fuch  a furprife  was  actually  accomplifhcd  on  the 
14th  of  Oftobcr,  is  certain.  In  the  dead  of  the  pre- 
ceding night,  the  Auftrran  army  began  to  march  in 
three  columns  towards  the  camp  of  the  king  of  Pruffia: 
nnd  though  the  night  was  exceedingly  dark,  and  they 
hud  a confiderable  way  to  go,  they  all  arrived  at  the 
fame  time,  in  Gifctv,  without  being  difeovered,  and 
without  the  lead  confufion  ; and  at  five  in  the  mom- 
ing  began  a regular  and  wdl-condu&cd  attack.  The 
P ruffians  were  in  a moment  thrown  into  confufion  ; 

Marfhal  Keith,  one  of  their  befl  generals,  received  two 
nuiflcet-balh,  and  fell  dead  on  the  fpot.  Prince  Francis 
of  Brunfwick  had  bis  head  fbot  off  by  a cannon-ball  as 
he  was  mounting  his  horfc  ; and  every  thing  lecined  to 
announce  the  total  deftrs&tdn  of  the  army.  Still,  how- 
ever, the  king  preferred  his  wonderful  prefence  of  mind, 
which  indeed  he  never  appears  to  have  kdl  on  any  oc- 
caiion.  He  ordered  fome  detachments  from  his  left  to 
fupport  his  right  wing  ; but  the  moment  that  thefe  or- 
ders were  received,  the  left  itfelf  was  furiouilv  attack- 
ed. General  Kctxow,  who  commanded  in  tltat  quar- 
ter, repulfcd  the  Auflrtfitw  with  difficulty,  and  was  not 
able  to  afford  any  confiderable  n (fills  nee  to  the  right ; 
which  alone  was  obliged  to  fuftain  the  weight  of  the 
grand  attack.  The  Andrians,  in  the  beginning  of  the 
engagement,  had  driven  the  Pruffians  out  of  the  vil- 
c of  Hochkirchen  ; nnd  as  the  fate  of  the  day  de- 
pended on  the  poffcffion  of  that  jxrft,  die  hotted  dif- 
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The  Prufftans  made  three  bloody  and 
unfuccefsful  attacks  on  the  village  ; on  the  fourth  they  ' 
carried  it ; but  the  Auilrians  continually  pouring  in  frdh 
troops,  at  tail  drove  them  out  with  prodigious  Daughter 
on  all  tides.  The  king  then  ordered  a retreat,  which 
was  conducted  in  good  order,  without  being  purfued  ; 
however,  this  bloody  allton  coll  him  7 >oo  men,  toge- 
ther with  a great  number  of  can  no u.  The  Auilrians 
computed  their  own  lofs  at  $000. 

His  P ruffian  majclly,  having  thus  happily  cfcapcd 
fuch  imminent  danger,  took  every  poffible  meufure  to 
prevent  the  enemy  from  gaining  any  confiderable  ad- 
vantage from  his  defeat.  Perceiving  that  the  only  ad- 
vantage they  wifhed  to  derive  from  it  was  to  cover  the 
operations  of  their  armies  in  Sdcfia,  and  that  he  had 
now  nothing  to  fear  on  the  fide  of  Saxony,  he  largely 
reinforced  h»a  own  army  from  that  of  Prince  Henry, 
and  hallened  into  Silcfia,  in  order  to  raife  the  fiege  of 
Neifs,  which  had  been  completely  invdled  on  the  4th 
of  October.  On  the  24th  of  that  month,  therefore,  he 
quitted  his  camp,  and,  making  a great  compafs,  to 
avoid  obtlructions  from  the  enemy,  arrived  in  the  plains 
of  Gorlitx.  A body  of  the  Auilrians  lud  in  vain  at- 
tempted to  fccurc  this  poll  before  him,  ami  fome  who 
arrived  after  him  were  defeated  with  the  lofs  of  boo 
From  this  place  the  king  purfued  his  march 
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with  the  utmofl  diligence  ; but  was  fallowed  by  gene- 
ral Laudohn,  at  the  head  of  24,000  men,  who  con- 
(iantly  hung  on  his  rear,  and  liaraflcd  his  army.  The 
king,  however,  knowing  the  importance  of  his  expe- 
dition, Continued  hr#  inarch  witiiout  interruption,  and 
foffered  his  antagonill  to  obtain  many  little  advantages 
without  moleilatnm.  Daun,  however,  not  content  with 
the  oppofttion  given  by  Laudohn,  feat  a large  body  of 
hoife  ami  foot' by  another  route  to  reinforce  the  gene- 
rals Karlch  and  l)e  Ville,  who  had  formed  the  fege  of 
Neifs  and  the  blockade  of  Cofel,  while  he  himlclf  pafo* 
ed  the  Elbe,  ?nd  advanced  towards  Drefden. 

*11  thele  precautions,  however,  were  of  little  avail. 

The  generals  Karlch  and  De  Ville,  notwit  Mian  ding  their 
reinfuiccmcnt,  no  fooner  heard  of  the  king  of  Pruflia’s 
approach,  than  they  raifed  the  fiege  of  both  places,  and 
retired,  leaving  behind  them  a confiderable  quantity  of 
military  Horn.  'I  he  end  of  the  Prnffian  monarch’s  march 
being  thus  accomplished,  he  inftantly  returned  by  the 
fame  way  he  came,  and  hallened  to  the  relief  of  Sax- 
ony, the  capital  of  which  (Drefden)  was  in  great  dan- 
ger from  Marlhal  Daun.  The  place  was  but  indiffe- 
rently fortified,  and  gamfoned  only  by  12,000  men; 
fo  that  it  could  not  promife  to  hold  out  long  again tl  a 
numerous  and  well-appointed  army.  It  was  betides 
commanded  by  a large  fuburb,  of  which,  if  once  the 
enemy  got  poffcffion,  all  defence  of  the  city  mull  then  4* 
be  vain.  For  this  reafon  M.  Schmcttau,  the  Prnffian  > huA*  of 
governor,  determined  to  fet  tbefe  fuburbs  on  fire,  1f^dra 
which  was  actually  done  November  loth,  with  an  in-biiniU 
credible  lofs  to  the  inhabitants,  as  in  the  fuburbs  were 
carried  on  mod  of  thofc  valuable  manufactures  which 
render  the  city  of  Drefden  remarkable,  litis  difap- 
pointed  the  dcligns  of  M.  Daun  ; but,  though  the  ac- 
tion was  agreeable  to  the  laws  of  war,  and  had  been 
executed  with  all  the  caution  and  humanity  of  which 
fuch  an  aCtlon  was  capable,  yet  the  Auilrians  exclaim- 
ed again  ft  it  as  a piece  of  the  moll  unprovoked  and 
wanton,  cruelty  recorded  in  hiltory. 

* After 
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fraflU.  After  the  king  of  Pnifiw  had  approached  Drcfdcn, 
u— v“““  all  the  Auftrian  armies  retired  into  Bohemia,  where 
*^cy  to°^  l^c‘r  wintcr-ouarUTs,  as  the  king  of 
I r riel  by  Pruffia  did  in  Saxony,  This  unhappy  country  he  faid 
iu  k-ttg  oJ  he  would  now  con  Oder  as  his  own  by  right  of  conqueR. 
hbUsj.  Bm  in  head  of  treating  the  conquered  people  as  hi* 
lawful  ful ject*,  he  oppreflul  them  in  all  pofliblc  ways, 
bv  levying  4he  mod  Itvere  and  exorbitant  contribu- 
tions, I ut  rounding  the  exchange  with  foldicir,  and  con- 
fining the  merchant*  in  narrow  lxlgings  on  draw-beds, 
till  they  drew  ttpon  their  correfpondcnt*  lor  fuch  fuma 
as  he  wanted. 

In  1759.  a*  early  as  the  23d  of  February,  the  Pruf- 
fiatis  commenced  their  military  operations,  General 
Wobcrfow  marched  with  a body  of  troop*  into  Poland, 
where  he  dedroyed  fcvcral  very  large  magazines  be- 
longing to  the  Ruffians,  and  returned  into  Silefu 
witl«>.<t  any  lofs  on  the  Jbthnf  April.  In  the  mean 
time,  by  Avne  movements  of  the  king  of  Pruffia  blin- 
ks fclf,  the  greateft  part  of  the  Audriau  troop*  had  been 
Mf*de4  b)  <^rawn  toward*  the  frontiers  of  BikGa.  Prince  Henry 
frws  immediately  took  advantage  of  this  opening,  and  oil 
ttuuy.  the  15th  of  April  entered  Bohemia  with  his  army  di- 
s*idcd  into  two  columns.  Oncf>  commanded  by  him- 
felf,  marched  towards  Pctcrfwadc  ; the  other,  under 
general  Hulfen,  paffcJ  by  the  towns  of  Pidbtrg  and 
Comrnottau.  That  commanded  by  Prince  Henry 
himfeif  penetrated  as  far  as  Lobofchutz  and  Lcitroc- 
ritx  ; the  enemy  flying  everywhere  before  them,  and 
burning  or  abandoning  the  vaft  magazines  which  they 
had  amafled  in  thclc  parts.  The  body  under  general 
HuWen  had  a more  active  employment.  A flrong  pafs 
4*  at  PafVerg  was  defended  by  a confiderable  body  of 
Aullrians.  General  I lullcn,  having  conducted  his  ca- 
-kirt'xd  by  by  another  way  in  fuch  a manner  as  to  fall  di- 
CciK'il  iv£Uy  on  their  rear,  attacked  them  in  front  with  his  in- 
Hni<a.  hmtry,  drove  them  out  of  their  intrcnchments,  and  to- 
tally 'defeated  them  with  the  lofs  of  a great  number  kill- 
ed, and  2000  taken  prifonere,  while  that  of  the  Pnif- 
fians  did  not  exceed  75  in  killed  and  wounded.  After 
tins  exploit  they  returned  into  Saxony,  with  hoffages 
for  the  contributions  which  they  had  largely  exarted 
during  the  courfe  of  their  expedition.  „ 

Some  other  fucceffcs  obtained  by  Prince  Henry, 
cleared  the  country  of  Franconia  of  his  enemies  ; hut 
now  the  approach  of  the  Ruffians  firmed  once  mo  c to 
bring  the  affairs  of  the  king  of  PruiTia  to  a crifis.  Noi- 
tvitliflauding  the  deft  rurt  ion  of  their  magazines,  they 
had  continued  to  advance  into  SUefia,  where  they  were 
op poli-d  by  Count  Dohna ; but  as  the  troops  lie  had 
with  him  were  very  far  inferior  to  his  enemies,  be 
found  it  impofTible  to  do  more,  at  kail  with  any  ap- 
pearance of  tuccds,  than  to  obferve  their  motions  and 
harafs  them  on  their  march.  But  this  was  fo  di  (pica- 
ling  to  the  king,  that  he  difgraced  this  general,  and 
appointed  Wedcl  to  fuccced  him,  with  orders  to  at- 
tack. the  Ruffians  at  all  events.  Vo  enable  him,  liow- 
•ever,  in  form  mcafurc  to  comply  with  this  ikfpcratc 
•order,  he  feat  him  fomc  reinforcements,  which  brought 
his  army  up  to  near  30,005.  With  tkcfc,  on  the  23d 
of  July  1759.  General  Wedel  attacked  71,000  Rut- 
49  lians  polled  in  the  moll  advantageous  manner  at  Zuli- 
f*ml»i4iai  chau,  and  defended  by  a numerous  artillery.  Though 
Pniflians  marched  on  to  certain  diftruction  and  dif- 
gracc,  they  fitUincd  the  attack  for  a long  time  with 
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unparalleled  refohuion.  At  Lift,  however,  they  gave  P mffl * 
way,  and  were  obliged  to  retire  with  the  Infs  0(4730 
killed  or  taken  prifoners,  and  3000  wounded.  30 

The  confcqucnccs  of  this  victory  were,  tliat  the  Ruf-  The  Ruf- 
fian* penetrated  into  the  king’s  territories,  and  took  ***  . 
poiTcfllon  of  the  towns  of  Crollcn  and  Frankfort  on  thej'^^n 
Oder,  which  made  it  abfolutely  oecdbiry  fjr  the  king  the  Q- 
to  come  in  perfon  to  oppufc  them.  Accordingly,  under- 
the  41b  of  AuguR,  he  joined  Wedcl  witli  a confiderable 
body  of  forces,  having  left  the  grcaieit.  part  of  h:§  army 
iu  baxony  under  Prince  Henry.  But  as  Marlhal  Duun 
had  fent  a body  of  12,303  horfe  and  H300  foot  under 
General  JLaudolm  to  the  adit  lance  of  the  Ruffian*,  the 
king  Hill  found  himfeif  unable  to  fight  them  ; as,  with 
this  and  lome  other  reinforcement.),  their  army  now 
amounted  to  upwards  of  95,00:.  He  thereto. e re- 
called  General  thick,  whom  he  hid  fent  into  S.ixony 
with  9000  men  ; but,  with  all  his  reinforcements,  it 
was  found  impoffible  to  augment  his  army  to  53,03-0 
complete.  I Its  f;t nation,  however,  was  now  lo  critical, 
that  a battle  was  unavoidable  ; a ad  therefore,  on  the 
1 2th  of  Auguil,  with  this  inferiority  of  number,  the 
king  attacked- his  enemies  ftrongly  intrenched,  and  de- 
fended by  a prodigious  number  of  cannon.  In  this  .ac- 
tion, his  principal  effort  was  qgainff  the  left  wing  of  the 
Ruffian  army.  He  began  the  attack,  according  to  cu- 
Uom,  with  a heavy  cannonade  ; which  having  produced 
the  difncd  effect,  he  attacked  that  wing  with  A»cral  jr 
battalions  difpofed  in  columns.  The  Ruffian  intrench-  *jf 
meats  were  forced  with  great  (laughter,  and  72  pieces 
of  cannon  were  taken.  But  Hill  there  was  a dclilc  to^eRui. 
be  paffed,  and  fcvcral  redoubts  which  coveted  the  village  fiuu  at 
of  Cuuncrfdorf  to  be  mattered.  Thefe  were  attacked  C rners- 
with  tlic  lame  rvfolution,  and  taken  one  after  another.  ‘*or** 

The  enemy  made  auothcr  Hand  at  the  village,  and  en- 
deavoured to  preferve  their  ground  there  by  pulhing 
forward  fcvcral  battalions  of  liorfc  and  Idol  : but  this 
olio  proved  unlucceftful ; they  were  driven  from  poll 
to  polt  quite  to  the  lall  redoubts.  For  up waids  of  ffx 
hours  the  Pruflians  were  fucccUful,  and  everywhere 
broke  4he  enemy  with  prodigious  Haugliter.;  drove 
them  from  almoff  all  the  ground  they  had  occupied  be- 
fore the  battle,  took  more  than  lutlf  their  artillery,  and 
fcarcc  any  thiug  feemed  wanting  to  make  the  victory 
complete.  Ia  thefe  circum (lances,  the  king  wrote  the 
following  billet  to  the  quccu  : “ Madam,  we  have 
beat  the  Ruffians  from  tlicir  intrcnchments.  In  two 
hours  expert  to  hear  of  a glorious  victory.”  Of  this  vic- 
tory, however,  he  deprived  himiclf,  by  an  cxccffiv.; 
tagetuefs  for  conquclt.  Tlie  enemy,  defeated  almott 
in  every  quarter,  found  their  left  wing,  fluttered  a*  it 
was,  to  Ik-  more  entire  than  any  other  part  of  tlicir 
army.  Count  Soltikoff,  die  Ruffian  general,  therefore 
affembled  the  remains  of  his  right  wing,  and,  gathering 
as  many  as  he  could  from  his  centre,  remfoiced  the  left, 
and  made  a Itaud  at  a redoubt  which  had  been  erected 
on  an  advantageous  eminence  in  a place  called  the  Jews 
bury ioj -ground.  All  the  king’s  generals  arc  faid  to 
have  been  of  opinion,  tliat  he  ought  lo  allow  the  Ruf- 
Han*  the  peaceable  poffefliun  of  this  port.  Their  army 
had  already  fullered  fo  much,  tliat  it  would  luve  been 
impofiiblc  for  them  to  have  attempted  any  enterprife 
of  rotilcqucnce  after  the  battle  ; but  tlicir  artillery  was 
flill  niimcrous,  the  poll  very  ltrung,  and  the  Pruffim 
troop*  grcnily  fatigued.  Thclc  rcafous  for  a few  ijiu- 
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ments  had  fomc  weight  with  the  king : but  the  natu- 
ral irapetuofity  of  his  temper  getting  the  better  of 
his  rcafon,  he  led  on  his  wearied  troops  again  and 
again  ; till  at  lull,  when  their  ftrrngth  was  in  a man- 
ner totally  exhaufted,  they  were  attacked  and  utterly 
routed  by  the  Auilrian  and  Ruffian  cavalry,  the  former 
c;f  wh  eh  had  hitherto  remained  quite  inactive,  and  were 
therefore  quite  frefh,  and  irrcfiftiblc  by  the  enfeebled 
Pm  Hu  ns.  The  night,  and  the  prudent  ufe  of  fome 
< minences,  prevented  the  total  deftruCt’on  of  the  ar- 
my ) however,  their  lofs  amounted  to  20,r.0D  men 
killed  and  wounded.  The  king,  when  he  found  the 
victory  totally  lull.  Tent  another  billet  to  the  queen, 

« xpreffed  in  the  foil  iwing  manner : “ Remove  from 
Berlin  with  the  royal  family  ; let  the  archives  be  car- 
ried to  Potidam  ; the  town-may  make  conditions  with 
the  enemy.’* 

Immediately  after  this  defeat,  the  king  fet  hlmfelf 
ab'.  ut  repairing  his  Ioffes  with  the  utmofl  diligence.  In  a 
few  days  every  thing  was  again  put  in  order  in  his  camp. 
He  replaced  his  artillery  from  Berlin  ; recalled  Gene- 
ral Klicll  with  5 COD  men  from  Pomerania;  detached 
bo  o from  his  own  army  to  the  defence  of  Saxony  ; 
and  with  the  remainder  put  himi'clf  between  the  Ruf- 
fians and  Great  Glcgau,  covering  that  city  which  had 
been  the.  chief  object  of  their  difigns  ; and  in  fhort,  not- 
withftanding  their  virtory,  obliged  them  to  return  to  Po- 
land without  accompli  filing  any  tiling  betides  the  car- 
nage at*Cunncrfd  rff. 

The  misfortunes  of  the  Pruffian  monarch,  however, 
were  not  at  an  end.  Prince  Henry  indeed,  by  a moil 
extraordinary  and  well-conduced  march,  entered  Sax- 
ony, winch  was  now  totally  over-run  by  the  armies  of 
the  enemy.  At  the  fame  time,  ftrong  detachments  ha- 
ving been  fent  into  that  country  under  generals  linck 
and  Wunfeh,  'the  whole  was  in  a fhort  tune  recovered 
except  Drefdcn.  Toward*  this  place  Marlhal  Daun 
retired,  and  in  all  probability  would  loon  have  been 
obliged  to  leave  Saxony  entirely.  But  the  king’s  im- 
patience could  not  be  fatisfied  without  cutting  off  his 
retreat,  and  forcing  him  to  a battle  ; for  which  purpoic 
he  fent  General  Finck  with  upwards  of  1 2,000  men 
according  to  the  Pruffian  account,  but  2D,ooo  accord- 
ing to  the  Auilrian*,  to  feize  fome  pafics  through  which 
M Daun  could  only  take  his  route  towards  Bohemia. 
This  comtniflion  was  executed  with  great  exart  re  fa ; ‘ 
but  the  P ruffian  general,  having  probably  advanced  too 
far  into  thefc  defiles,  and  neglcrtcd  to  picfcrve  a com- 
munication with  the  main  army,  gave  hi*  enemy  an  op- 
portunity of  furrounding  him,  and  at  lall  forcing  him 
and  his  whole  army  to  furrerukr  prifoners  of  war.  This 
difaller  was  foon  after  followed  by  another.  General 
Durcckc  was  polled  at  the  right  of  the  Elbe,  oppoiitc 
to  Meflen  ; but  on  the  approach  of  a large  body  of  Au- 
ft  ruins,  they  prepared  to  retreat  over  the  river  into  a 
place  u here  they  hoped  to  be  more  fecure.  But  having 
been  obliged  by  an  hard  froft  to  withdraw  their  bridge 
of  boats,  a thaw  fupervened,  when  they  attempted  to 
lay  a bridge  of  pontoons,  fo  that  they  were  again  obli- 
ged to  have  rccourfc  to  their  boats.  In  this  lituatiou, 
their  rear-guard  was  attacked  with  great  fury  by  the 
Auilrian*,  and  all  the  loldiers  who  compolcd  it  killed  or 
taken.  The  lofs  of  the  Pruffians  on  this  occafion  was 
computed  at  3*0-00  men. 

The  year  1 760  (bowed  the  Pruffian  monarch  in  a more 


dangerous  fit  nation  than  he  liad  ever  yet  experienced.  Pr  jffis. 

I ndeed  his  affairs  now  feemed  to  be  altogether  dcfpcratc.  v 

His  Ioffe*  were  not  to  be  meafured  by  the  number  of  Orf^crite 
the  killed  or  prifoners,  bift  by  armies  dctlroyed  or  ta- Etuatioti  of 
ken.  Forty  generals  had  died  or  been  killed  in  hitthr  ki ngo£ 
fervice  fince  the  beginning  of  October  1756,  cxclufivc 
of  thole  who  were  wounded  or  taker,  prifoners.  This 
of  itfclf  would  have  been  an  irreparable  U>fs»  bad  not 
the  very  wars  which  deflruycd  thefc  furniihed  ollios 
equally  capable  of  filling  their  places.  But  another  de- 
ficiency, which  could  not  be  remedied,  ftill  remained.— 

'Hie  king  had,  by  bis  indefatigable  induflry  and  exer- 
tions, fupplied  all  the  deficiencies  of  men  in  bis  armies, 
but  they  were  not  the  fame  men  as  before.  'I  he 
hardy  veterans,  with  whom  he  had  originally  taken 
the  field,  were  now'  no  more,  and  their  places  were 
fupplied  by  others  who  had  neither  the  fame  experience 
nor  difeipline  ; fo  that  now  he  was  obliged  to  fopply 
this  deficiency  by  his  own  -genius  and  heroiftn. 

But  whatever  abilities  the  Pruffian  monarch  might 
pofTefs,  and  though  he  undoubtedly  exerted  them  to  the 
uttnoll,  it  feemed  only  to  be  contending  agaiull  fate, 
and  his  enemies  gained  ftiU  greater  and  greater  advan-  54 
tages.  General  Laudohn,  with  whom  none  but  the  ifro®*®*  ^ 
king  hintfclf  hems  to  have  been  able  to  cope,  by  a fe»l. 
ries  of  artful  movement.,  drew  into  a disadvantageous 
fituation  M.  Fouquet,  one  of  the  Pruffian  generals, 
with  ailrong  body  of  forces.  Perceiving  it  impoffiblc 
for  them  to  clcapc,  JLaudohn  then  made  a violent  at- 
tack on  their  intreochments  in  the  dead  of  the  nig  lit 
of  June  23d.  The  Pruffians  made  a gallant  defence, 
but  at  lall  were  all  killed  or  taken  prifoners  except 
about  300.  Of  the  Pruffians  were  killed  4200,  and 
70G;>  taken  prifoners  ; 58  pieces  of  cannon,  and  a great 
number  of  colours,  were  alio  loft.  The  victory.  How- 
ever, was  dear  bought;  for  the  Auilrian*  loft  above 
1 2,030  men  in  killed  and  wounded  ; whom,  however, 
they  could  better  {pare  than  the  Pr  11  (Tuns,  on  account 
of  their  numbers.— This  action  was  called  tie  battle  of 
LnaJJbut.  yy 

Baron  Lnudohn  failed  not  to  improve  this  virtory  OUc*  t»- 
to  the  utmoll*  He  inllantly  turned  back  from 
ft’.ut,  and  fj.ll  upon  the  city  of  Glalz  ; which  he  took 
in  a very  Short  time,  with  the  garrifon  w’ho  defended 
it,  confiding  of  2000  men.  In  tin’s  place  were  found 
10 1 pieces  of  brafs  cannon,  with  immenfe  quantities 
of  provifions  and  military  (lores.  From  thence  he 
marched  again  ft  Breflau,  and  immediately  inverted  it. 

But,  in  tiie  mean  time,  the  king  of  Pruffia,  whole  mo- 
tions had  been  all  thi9  time  counteracted  by  M.  Daun 
in  Saxony,  marched  with  his  ufual  rapidity  towards 
Silcfia.  By  this  means  he  drew  M.  Daun  out  of  Sax- 
ony ; and  indeed  the  Auftrian  general  ufed  fucb  ex- 
pedition, that  he  gained  two  full  days  on  the  king. 

This  was  no  fooncr  known  to  his  Pruffian  majefty, 
than  he  returned  with  the  fame  expedition  that  lie  5* 
had  advanced,  and.  fat  down  before  Drefdcn.  O f (f f 

this  M.  Daun  foon  received  intelligence,  and  returned  *lt]l4JUt 
alio,  in  the  mean  time,  however,  die  buildings  ofr.;ccc&  by 
the  city  were  terribly  lhattcred  by  the  ki  rig's  camion  h«  king  at 
and  bomt>9  which  continually  played  on  it.  His  en-|,n*®u% 
dcavours,  however,  proved  ineffectual  to  reduce  it 
before  the  arrival  of  M.  Daun.  The  fiege  had 
been  begun  on  the  13th  of  July,  and  on  the  lytli 
M.  Daun  appeared  within  a league  of  Drefdcn.  The 
8 Prufiiant 
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Pruffians  then  redoubled  their  effort*. 

' day  received  reinforcements  of  heavy  cannon  and  mor- 
tars, with  which  they  battered  the  place  inccffantlv. 
The  cathedral  church,  New  Square,  feveral  principal 
ft  recti,  and  fome  palaces,  and  the  noble  manufactory 
of  porcelain,  were  entirely  dtftroytd.  The  fiegc  was 
continued  till  the  22d  : but,  on  the  night  of  the  21ft, 
M.  Daun  l.ad  thrown  16  battalions  into  the  city; 
which  rendered  it  impoffible  for  the  king  to  continue 
longer  before  it  with  any  profpect  of  iuccefs.  He 
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They  had  that  the  dccifivc  attack  on  his  camp,  he  quitted  it  with 
the  utmoft  privacy,  and  took  an  idvanta  -cous  poll  ‘ 
on  the  road  through  which  General  Laudohn  was  to 
pafb.  The  nature  of  this  poll  was  fuch,  that  at  the 
fame  time  that  it  (lopped  the  pro^refs  of  Laudohn  in 
front,  Daun  would  lie  under  great  difficulties  if  he 
fhould  attempt  his  rear  ; at  the  fame  time  that,  for  his 
further  fccurity,  the  kin;  fticntlietud  the  rear  with 
feveral  batteries.  As  foon  as  his  army  was  drawn  up, 
he  divided  it  ; leaving  his  ri  lit  on  the  ground  whcie 


Pniffia. 


therefore  railed  the  ftege,  and  retired  without  molcila-  it  had  been  funned,  to  obferve  Marfhal  Daun,  and  to 


maintain  that  poll ; wiiiift  with  his  left  he  turned  in  or- 
der to  fall  on  the  cotps  undei  General  Laudohn.  In 
the  mean  time,  that  commander,  ignorant  of  the  fate 
which  was  awa.ting  him,  advanced  with  the  utronil  ex- 
pedition towards  the  place  which  had  been  afiigned  lion, 
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lion,  though  there  were  three  confukrable  armies  of 
the  enemy  iti  the  neighboiuhotKl.  Eteflau  was  fiercely 
bombarded  by  Laudohn,  but  the  apptoach  of  Prince 
Henry  obliged  him  to  defift  from  his  enterprife  on  the 

5th  of  Auguft.  f . _ 

Rut,  in  the  mean  time,  the  fortune  of  the  king  feem-  iu  order  to  (hare  in  the  glory  of  dcllroyin^  the  Pruf- 
ed  likclv  to  be  terminated  by  one  fatal  ftrokc.  Find-  Gan  mouarch  ; wticn,  at  three  in  the  morning,  on  the 
ing  it  impoffible  for  him  to  cany  on  a defenfive  w*ar,  1 ith  of  Auguft,  a tinck  fog  which  covered  the  ground, 
he  marched  towards  Silifia  with  fuch  aflonilhiug  ra-  fuddcnly  clearing  up,  difeovered,  like  the  opening  of 
pidity,  that  before  the  middle  of  Auguft  lie  l»ad  ad-  a ^'reat  went,  the  d.cadt.il  front  of  the  Piuffiau  army 
3?  vanced  zoo  miles,  leaving  Marfhal  Daun  with  his  army  regularly  embattled,  and  advantagcoufly  potted.  L ’ 

fhree  An-  far  behind  him.  'I  bis  expedition  he  undertook  in  dohn,  though  furpriled,  made  the  belt  difpofitions  tl 

r<iv,*>in  ordcr  10  engage  General  Laudohn  Inforc  he  could  circumftancc*  would  admit  of,  and  an  obilinate  enga  'C-.  j inert 

tl,(  rV  ree*  have  time  to  effect  a junction  with  Daun  and  Lacy,  ment  et.fued;  in  which,  however,  he  was  at  lad  obliged wthi 
ntH  another  Auflrian  general;  which  triple  union  feemed  to  yield  to  the fuperior  (kill  of  hi*  ad  vet  fary,  with  the  “ AD** 

^fflL  to  threaten  him  with  unavoidable  dcilru&ion  at  once.  h»f*  ot  1 0,0:0  killed,  wounded,  and  prifoners,  82  pieces 

This,  however,  he  found  it  impoffiblc  to  prevent : and  of  cannon,  and  23  pair  of  colours, 
the  three  armies,  when  joined,  formed  a mod  tre-  The  viftory,  thouglycompletc,  gave  but  a partial  re- 
mendous  line  of  encampments,  extending  no  Ids  than  lief  to  the  kinj  of  Pruffia.  'I  he  moll  cfletitial  fervicc 
30  Englifh  miles ; at  the  lame  lime  th  »t  every  one  of  it  did  was  the  preventing  of  the  Ruffians  from  joining 
their  ports  was  ftrung,  and  the  communication  be-  thole  enemies  which  he  already  had.  Count  Czemi- 
tween  them  eaiy.  The  king  t«M  llrongly  encamped  chew  had  been  advancing  with  2 :,c*  o men,  and  had 
at  Lignitz  ; and  for  feveral  days  employed  all  his  mi-  even  parted  the  Oder;  but  was  fo  intimidated  by  this 
Utary  Ikill  in  attempting  to  induce  one  of  the  IkmFcs  news,  that  he  inftaotly  repafled  that  river  on  the  amc 
to  detach  itfclf  from  the  reft,  or  to  attack  thc^  at  bridges  which  lie  had  lately  built,  even  though  M.  Daun 
fome  di  (advantage  ; but  without  effect.  At  lail,  the  fent  him  a It  rung  body  of  troops  in  order  to  encourage 
Andrian  generals,  laving  maturely  weighed  all  circum-  him  to  advance.  Soon  after  this  battle,  the  king  join- 
dances,  rcfolved  to  attack  the  king’s  camp  itfclf,  cd  his  brother  Prince  Henry  at  New  Marche  ; and 
ftrong  as  it  was  ; and  Marftial  Daun,  remembering  the  marched  againft  Daun,  who  had  begun  to  form  the 
advantage  be  had  gained  at  Hochkirchen  by  an  at-  blockade  of  Schwcidnitz,  fell  upon  a corps  under  Gc- 
tack  in  the  night-time,  refolvcd  to  follow  the  fame  neral  Reek,  made  two  battalions  of  Croats  prifoners, 
plan  now.  The  plan  therefore  was  laid  in  the  follow'-  and  difp.'rfcd  the  reft,  which  obliged  the  enemy  to 
iug  manner.  The  whole  army,  as  foon  x.  it  fluurtd  abandon  the  enterprise  they  had  juft  undertaken.  A- 
begin  to  grow  dark,  was  to  march  from  their  feveral  bout  tlie  fame  time.  General  Hullen  gained  a confide- 
polls  to  iuch  fit uat ions  as  were  marked  out  fur  each  ruble  advantage  over  the  Imperial  army  in  Saxony,  with 
corps:  they  were  to  llrike  their  tents,  but  yet  to  keep  very  trifling  lots  on  his  part,  by  which  he  cffe&ually 
up  the  fires  in  their  camps,  and  to  have  the  drums  prevented  them  from  cutting  off  his  communication 
beat  the  tattoo  an  ufual,  by  which  means  they  had  with  the  city  of  Torgau. 
a probability  of  furprifing  the  enemy  ; or  if  not,  they  ~ ~ 

judged  it  abfulutely  impoffiblc  for  him  to  cfcapc  them, 
though  be  ftiould  be  ever  fo  much  on  his  guard.  In 
what  manner  the  king  of  Pruffia  became  acquainted 
with  this  plan,  is  not  known.  His  friends  attributed 
it  to  bis  own  penetration  and  knowledge  of  the  ilra- 
tsgems  of  war ; the  Auftrians,  to  intelligence  given 
him  by  defertera.  Put,  in  whatever  way  he  became  at* 


By  thefe  fucceffcs  the  affairs  of  his  P ruffian  majefty 
feemed  to  revive  : but  there  was  no  end  of  hij  enemies. 
The  late  mameuvres  had  drawn  him  fo  far  into  Siklia, 
that  his  communication  with  Brandenburg  was  altnoft 
wholly  cut  off.  The  Ruffian  army,  which  after  it  had 
rcpalRd  the  Oder  began  to  move  out  of  Siklia,  fent 
forward  a powerful  detachment  under  Count  Czerni- 
ehew  towards  the  march  of  Brandenburg.  A body 


quainted  with  this  defign,  it  is  certain  that  he  took  of  15,000  Aurtrians,  under  the  generals  Lacy  and 
die  moll  effectual  methods  of  preventing  it.  As  the  Brentano,  and  the  whole  united  body  of  Auftrians  and 
Auflrian  plan  was  to  furround  his  camp,  and  this  Imperialiils  which  a&cd  in  Saxony,  began  their  march 
could  not  be  done  without  the  divifion  of  their  army  in  concert  with  the  Ruffians,  and  propofed  to  unite  at. 
which  he  had  fo  long  defired,  he  refolvcd  to-  intercept  the  gates  of  Berlin.  Thefe  armies  amounted  to 
®ne  of  the  parties  ; and  if  that  fhould  be  difablcd  from  40,000  men.  To  oppofc  this  formidable  power,  go- 


aft 

two. 


ang,  he  could  then  more  caflly  deal  with  the  other  neral  Hulfcn  called  to  his  affiltaucc  general  Werner, 
o.  Therefore;  iu  the  very  evening  calculated  for  who  had  been  fent  with  a body  of  troop9  into  Pome- 
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mnlaj  but,  after  bcinv  joined  by  him,  their  united  force* 
were  found  not  to  exceed  15,000  or  16,000  men.  To 
attempt  a defence  of  the  capital  with  this  force  would 
have  l>eeu  little  lliort  of  madnefs : and  therefore  thefe 
commander*  were  obliged  to  leave  Berlin  to  its  fate 
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found  the  rcfl  of  the  Prufiians  engaged.  General  Ziethen 
\va»  to  charge  on  the  right  5 and  the  great  attack  in 
Irjnt  was  to  be  conducted  by  the  king  in  per  fun.  His 
iorces  were  dilpofcd  in  fuch.  a manner,  that  either  hi* 
right  or  left  mull  take  the  enemy  in  rear  and  clofc  diem 


PruiCl, 


which  indeed,  confulering  the  barbarity  of  the  Ruffians  ia*  lo  as  to  difable  them  from  UndcrtakiiiLr  any  thii 
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and  the  animolity  of  the  Auftrians,  fectnrd  to  be 
dreadful  one.  However,  by  the  powerful  mediation 
of  feversd  foreign  miniflers,  the  town  obtained  trim* 
wlttcl;  were  not  altogether  intolerable ; but  the  maga- 
zines, niferials,  and  foundcries  were  dctlrovcd,  and  an 
immeufe  quantity  of  military  Horen  fei/cd,  with  a num- 
ber of  camion  and  other  arm*.  The  city  was  firfl  obli- 
ged to  pay  boo, coo  guilders,  after  which  a contribution 
of  1,900,000  crowns  was  laid  on;  yet,  notwitldlamling 
this,  many  violence*  were  committed,  and  the  king's 
pahee  was  plundered  and  the  furniture  abufed  in  a 
lcanddout  manner. 

The  combined  an  . «e*  A aid  in  Berlin  only  four  day*  j 
dreading  the  feverc  vengeance  of  the  king  of  PrufTu, 
who  they  heard  was  advancing  towards  that  place  with 
great  expedition.  But  fo  great  were  the  embareal's- 
einbsrniff-  went*  which  now  attended  that  monarch,  that  it  feem- 
meut  nf  <.(]  abfblutclv  beyond  human  power  to  retrieve  his  af- 
fairs. The  Imperialift*,  on  their  return  from  Berlin, 
having  no  army  to  oppofe  them,  made  themfeJvta  ma- 
ilers of  Lcipfic,  Torgau,  Meilfen,  and  Wirtembcig  ; 
in  which  lall  city  they  found  the  grand  magazine  of 
the  Pruffiam  immenfely  ftored  with  providing,  ammu- 
1.  it  ion,  fee.  M.  Stainville  alfo,  with  a detachment  from 
Broglio  the  French  general's  army,  Bid  the  city  and 
duchy  of  Halbcrlbdt  under  contribution.  In  Eaffern 
Pomerania,  the  Ruffians  had  licficgcd  Colberg  by  fea 
and  laud.  In  the  Wcftern  Pomerania,  the  Swedes  ad- 
vanced with  great  celerity,  hoping  to  fharc  in  the  plun- 
der of  Berlin.  In  Silrfia,  the  king  no  fooner  began 
his  march  to  the  northward,  than  Laudohn  advanced, 
and  lard  fiege  to  the  important  fortrds  of  Cofcl ; and, 
to  complete  this  diftrcl*  and  cmbarr&fTinent,  the  king 
liimftdf  was  attended  at  every  flop  hy  Count  Ha  tin  with 
a fuperior  army  well  preparfd  to  take  every  advaittnge. 

In  this  defperate  iitir.it ion  the  king,  being  joined  by 
his  gencrais  Hulfcn  and  prince  Eugene  of  Wittemlrcrg 
with  the  corps  under  their  command,  advanced  up  the 
Elbe,  while  M.  Datin  fell  back  to  cover  I.cipfic  and 
Torgau:  but  the  latter,  finding  that  the  PruITian*  direc- 
ted their  march  towards  the  Elbe,  encamped  within 
reach  of  Torgau ; one  part  of  his  army  extending  to 
the  Elbe,  by  which  he  was  covered  on  that  fide,  whilil 
on  the  other  he  was  covered  by  lulls  and  woods,  fo 
that  it  was  impoffible  to  choofc  a more  advantageous* 
fituation.  The  Pruflian  army  did  not  amount  to  50,000 
men,  whilft  that  of  the  A nil  nans  exceeded  R6,ooo:  yet 
fuch  were  the  unfortunate  circumftances  of  the  king, 
that  he  was  obligrd  to  fight  under  all  thefe  dtfad vanta- 
ge* ; and  therefore  he  caufed  his  army  to  be  informed, 
that  he  was  now  to  lead  them  to  a mod  defperate  at- 
tempt, that  his  affairs  rctjuiml  it,  and  that  he  was  de- 
termined to  conquer  or  die.  His  foldicni  unanimoufiy 
declared  that  they  would  die  with  him. 

The  3d  of  November  1760  was  the  day  on  which 
this  important  affair  was  decided.  The  king  divided 
his  forces  into  three  column*.  General  Hulfen  was  to 
take  poll  with  one  in  a wood  that  lay  on  the  left  of 
the  A u Aria  a army,  and  had  orders  not  to  move  until  he 
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againil  the  part  where  he  intended  to  effctl  liis  principal 
attack.  Ou  the  other  hand,  M.  Daun  perceiving  the 
king  to  be  lerious  in  his  defign  of  fighting,  to  prevent 
conTufiori,  lent  ali  his  baggage  over  the  Elbe,  acrof* 
which  lie  threw*  three  bridges  in  cafe  a retreat  Ihould 
I>e  needfary.  At  the  time  time  he  caufed  Torgau  to 
be  evacuated ; and  then,  extending  his  foil  fine  to  a 
village  called  Zkmr  on  the  left,  he  Urctchcd  it  to  ano- 
ther called  CroJ<antx  on  tlic  right ; fupporting  the  right 
ot  his  fecund  line  upon  the  Elbe.  In  this  d i fpc.fi  t ion 
he  was  found,  when,  about  two  o’clock  in  the  afternoon, 
the  king  began  his  attack.  He  was  received  by  the 
fire  of  200  pieces  of  cannon,  winch  were  difpofed  along 
the  Auftrian  front,  The  1 ’ruffians  were  thrice  led  on 
to  tlie  attack;  but  were  evety  time  repulfed  anti  broken 
with  terrible  daughter.  The  king  at  length  command- 
ed a frdh  body  of  cavalry  to  advance,  which  at  firft 
compelled  the  Auitrians  to  retire ; but  new  reinforce- 
menu  continually  coming  in,  this  cavalry  was  in  its 
turn  obliged  to  iall  back,  and  the  Pruffiar.s  maintained 
t hemic  Ives  with  extreme  difficulty,  until  General  Zic- 
then,  with  tlic  right  wing,  attacked  the  enemy  in  the 
tear,  repulfed  them,  and  poflclTed  himftlf  of  fomc  emi- 
nences which  commanded  the  whole  Aulinan  army. 
Encouraged  by  this  fuccefs,  the  Pi  uffian  infantry  once 


more  advanced,  mafiered  fevern!  of  the 


^erny 
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raents,  and  Blade  way  for  a new  attack  of  their  cavalry, 
which  broke  in  with  irrdilliblc  fury  on  the  Auftrian** 
and  threw  feveral  bodies  of  them  into  irreparable  difor- 
der.  9 It  was  now  about  9 o’clock,  and  of  confcquence 
both  armies  were  involved  in  thick  darknef* ; yet  the 
fire  continued  without  iutcmiiiTum,  and  the  battalions 
with  a blind  rage  difeharged  at  one  another  without 
ibitinguifhing  friend  from  foe,  M.  Daun  received  a 
dangerous  wound  in  the  thigh,  and  was  cuiricd  from 
the  field,  which  probably  haltencd  the  defeat  of  hi* 
troops.  The  command  then  devolved  on  Count  O’Don- 
nell j who,  finding  the  greatdl  part  of  his  troop*  in  dis- 
order, the  night  advanced,  and  the  enemy  poifefled  of 
fome  eminences  which  commanded  hi*  camp,  and  from 
which  it  was  in  vain  to  think  of  driving  them,  ordered 
a retreat,  whidi  was  conducted  with  wonderful  aider 
and  cxaCtnds ; none  were  kill  in  pulling  the  bridge*, 
and  by  far  the  greater  part  of  their  artillery  was  prehr- 
vctL  'Hie  Us  ot  the  Pi uffiaut  was  cftimalcd  at  1 0,000 
killed  and  wounded,  and  3000  taken  prifonera.  That 
ot  the  Ankrians  in  killed  and  wounded  i.<  not  known  ; 
but  Hooo  were  taken  priloncrs,  with  216  officers,  among 
whom  were  tour  general*.  ^ 

The  confcqucncc  of  the  victor)'  of  Torgau  was,  thit  .VI 
tlic  king  recovered  all  Saxony  except  Drciden  ; and  in°‘  y vxeept 
the  mean  time  General  Werner  having  marched  into11  !c,‘  . 
Pomerania,  tlic  Ruffian  3 raffed  the  fiegc  of  Colbcrg,*CC  >VC< 
and  retired  into  Poland,  without  having  effeCied  any 
thing  further  than  wading  the  open  country.  Werner 
then  Hew  to  the  affihancc  of  Weftern  Pomerania,  where 
he  defeated  a body  of  Swedes,  and  at  lift  drove  them 
totally  out  of  the  couutry.  General  LiwJjhn  too  ab- 
ruptly railed  the  blockade  of  Cofcl j and  afterwards, 
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Praflu.  abandoning  Lamlftmt,  lie.  retired  into  the  Auftriaa  St- 
*-  » lcfia,  leaving  the  PrulIUn  part  entirely  in  quiet.  M. 

Daun  placed  ooe  part  of  hi*  army  in  Dresden,  and  the 
other  in  Tome  lituw  poft*  which  lie  to  the  foiith  and 
welt  of  it,  by  which  he  commanded  the  F.«l>c,  aad  pro- 
• (crvcd  his  communication  with  Bohemia.  The  army  of 
the  empire  retired  into  Francouiu,  and  placed  its  head- 
quarters at  Bamberg. 

Though  thefe  fucccffcs  hud,  to  appearance,  retrieved 
the  king’s  affairs  in  fume  meafurc,  yet  his  ftrtngth 
kerned  now  to  lx*  wholly  exha  tilled  ; and  in  the  cam- 
paign of  1761,  he  made  no  fuch  vigorous  efforts  as  lie 
had  formerly  done.  The  Ruffians,  dindiijg  tbcmfclvcft 
into  two  bodies,  invaded  SQcfia  and  Pomerania.  In 
the  former  country  they  laid  liege  to  Bicflau,  „t«j  hi 
the  latter  to  Culbcrg.  Tottkben  alfo,  who  had  com- 
manded the  Ruffxafl  Annies,  was  now  removed  on  a fu- 
fpicion  that  he  had  corrcfpondcd  with  the  king  of  Pruf- 
fru,  and  general  Ronunuiw  put  in  his  place  ; by  which 
-it  was  cxpe&cd  that  the  Ruffian  operations  would  be 
more  brilk  this  year  than  formerly. 

The  king  continued  ftrongly  encamped  near  Schweid- 
uit7. ; where  he  was  fo  dofdy  watched  by  generals  Daun 
and  Laudohn,  that  he  could  attempt  nothing.  How- 
ever, he  defeated  the  deiigns  of  the  Ruffians  againft  Bre- 
£au,  by  fending  general  Platen  to  deft  my  their  maga- 
zines ; which  he  accoraplilhed  with  great  fucccfs,  at  the 
fame  time  cutting  off  a body  of  4000  of  tlieir  troops. 
But  this  only  brought  the  more  furc  definition  upon 
CoiLerg  ; to  which  'place  that  body  of  Ruffians  imme- 
diately marched,  cruelly  wafting  the  ^country  as  they 
went  along.  The  king  of  Pruffia  could  do  nothing  but 
fend  detachments  of  fmall  parties,  which,  though  they 
could  not  oppofe  their  enemies  in  the  held,  yet  he  ho- 
ped, by  cutting  off  the  convoys  of  the  enemy,  might 
slid  refs  them  to  fuch  a degree  as  to  oblige  them  to 
abandon  the  liege,  or  at  leal!  protract  it  till  the  leverity 
65  of  the  winter  ffiould  render  it  hnpoffiblc  for  tlicm  to 
carry  on  their  operations.  Thus  he  weakened  his  own 
Cwbov  annT  fo much,  that  it  was  found  requisite  to  draw  40*0 

men  out  of  Schweidnitz  in  order  to  reinforce  it ; and 
no  former  was  this  done,  than  general  Lattduhn  hidden- 
ly  attacked  and  took  that  fortrefs  by  a coup  de  main. 
Col  berg  made  a brave  defence ; but  the  troops  fent  to 
iu  relief  being  totally  unable  to  cope  with  the  Ruffian 
army  confining  of  $3,0C0  men,  it  was  obliged  to  lur* 
render  on  the  3d  of  December ; and  thus  the  fate  of 
the  P ruffian  monarch  feemed  to  be  decided,  and  almoft 
I4  every  part  of  his  dominions  lay  open  to  the  invaders. 
Karaefsef  In  the  tnidft  of  thefe  gloomy  appearances  the  «n- 
fcdki  die*,  pr ds  of  Rttffia,  the  kiag’s  moll  inveterate  and  inflex- 
ible enemy,  died  on  the  sd  of  January  1 762.  Her  foe- 
-ccflbr,  Peter  HI.  inftead  of  befog  the  king’s  enemy, 
was  his  mot!  fanguine  friend.  An  early  as  the  33d  of 
February,  io  a memorial  delivered  to  the  rainifters  of 
the  allied  cooru,  be  declared,  that,  “ in  onkrr  to  the 
sdlabliftiment  of  peace,  he  was  ready  to  Sacrifice  all  the 
coaqucfts  made  in  this  war  by  the  arms  of  Ruffia,  in 
hopes  that  the  allied  courts  will  on  their  parts  equally 
prefer  the  reftoration  of  peace  and  tranquillity,  to  the 
advantages  which  they  might  cxpe&  from  the  cimti nu- 
ance of  the  war,  but  which  they  cannot  obtain  but  by 
-a  continuance  of  the  effuiton  of  human  blood." — This 
-addrefs  was  not  fo  well  reltfht-d  by  the  allies  : however, 
they  were  very  willing  to  make  peace,  provided  it  was 
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for  their  ow.i  intend! ; but  they  reccommendeJ  to  his 
attention  fidelity  to  treaties,  which  couftitutes  a no  lefs  ’ 1 ^ 
valuable  part  of  the  royal  chara&cr,  than  humanity  and 
ffifiiitcreftednds.  This  anfwcr  made  no  impreffion  txn 
the  czar;  a fufpenfton  of  hollilities  look  place  on  the.  65 
1 6th  of  March,  which  was  followed  by  a trcay  of  alii-  Pwe€  lo- 
anee on  the  5th  of  May.  In  this  treaty  the  czar  ftipu- 
latcd  nothing  in  favour  of  his  former  confederates ; on  den  an*! 
the  contrary,  he  agreed  to  join  his  troops  to  thofe  ofi'ruflu. 
the  king  of  Pruffia,  in  order  to  act  againft  them.  Swe- 
den, which  iuid  for  a long  time  sited  under  the  direc- 
tion of  Ruffian  counfcls,  now  followed  the  example  «f 
her  miftrdi,  and  q..«vJtid£ii  a peace  with  Pruffia  on  the 

qf  May.  if, 

It  is  not  to  be  fuppofed  that  the  king  of  Pruffia  Sarcefles 
would  remain  long  inactive  after  fuch  an  unexpected  °[ 
turn  in  his  favour.  His  arms  were  now  everywhere 
attended  with  fitccels.  Prince  Henry  drove  the  Impe- 
rial  1 ib  from  fume  important  pulls  in  Saxony,  by  which 
lie  focurcd  all  that  part  which  the  Pruffian*  poflefled ; 
and  though  the  Aulliiaus  frequently  attempted  to  re- 
cover thefe  polb,  they  were  conltantJy  repulfed  with 
great  Daughter.  The  king  was  not  joiued  by  hi*  new 
allies  till  tiie  Latter  end  of  June  ; after  which  he  drove 
M.  Daun  before  him  to  the  extremity  of  Silciia,  leaving 
the  town  of  Schweidnitz  entirely  uncovered,  and  which 
the. king  immediately  prepared  to  inveft.  In  tlie  mean 
time  different  detachments  of  Pruffaim,  fomc  on  the 
fide  of  Saxony,  and  others  on  that  of  Silcfia,  penetrated 
deep  into  Bohemia,  laid  many  parts  of  tlie  country  un- 
der contribution,  and  fpread  an  univeru!  alarm.  A con- 
J'i  Je ruble  body  of  Ruffian  irregulars  alfo  made  an  irrup- 
tion into  Bohemia,  where  they  praCtifed  on  the  Auftri- 
an»  the  fame  cruelties  which  they  hud  long  been  accuf- 
toincd  to  pra&ife  on  tiie  Pruffians.  67 

But  while  tlie  king  was  thus  making  the  bell  ufc  of  ^ rr*- 
his  time,  he  was  all  at  once  threatened  with  a fatal  re-  pu)gjj°n  ** 
verfe  of  fortune  by  a oew  revolution  in  Kuifia.  The 
emperor  was  depofod,  and  his  depofftioa  was  foon  after 
followed  by  his  death.  The  emprefs,  who  fucceeJcd 
him,  fufpeeied  that  her  hulband  had  been  miffed  by  the 
coujifels  of  his  Pruffiau  majefty,  agaiail  whom,  tiierc- 
forc,  ihc  entertaiued  a mortal  enmity.  She  couy  not. 
however,  iu  the  very  beginning  of  her  reign,  undeitakr 
again  a war  of  fo  much  importance  a*  that  which  bad 
been  juft  concluded.  She  therefore  declared  her  inten- 
tion of  ohferviflg  the  peace  concluded  by  the  late  em- 
peror ; hut,  at  the  fame  time,  of  recalling  lx*r  armies 
from  Silcfia,  Prxffin,  and  Pomerania  ; winch  indeed  the 
unfettlcd  ftate  of  the  kingdom  now  made  iinbiQC  degree- 
neceffary.  At  tlie  fame  time  a difeovery  was  made 
witlr  regard  to  the  king  of  Pruffia  himfelf,  which  turn- 
ed the  kale  greatly  in  his  favour.  The  Ruffian  fenate, 
flaming  with  refentment  againft  this  mooarch,  and 
agaiitt  their  late  unfortunate  fover cign and  the  em- 
prefs,  full  of  fufpicion  that  the  conduct  of  the  Utter 
might  have  been  influenced  by  the  councils  of  the  for- 
mer, fearched  eagerly  aniougft  the  papers  of  the  late 
emperor  for  an  elucidation  or  proof*  of  tins  point. 

They  found  indeed  many  letters  from  tbc  Pruffia n mo- 
narch ; but  in  a ilrain  abfcdutcly  different  from  what 
they  lvad  expc&ed.  The  king  had,  as  far  as  prudence 
would  permit,  kept  a referve  and  diftance  with  regard* 
to  the  too  ra/h  advances  of  this  onliappy  ally  ; and,  in 
particular,  counfcllcd  liim  to  undertake  nothing  agalnA. 

the 
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the  emprefs  fits  confort.  The  hearing  of  thefe  letters  immediately  dirtributed  lands  to  his  didtanded  foldicrs,  PfU®*. 

read  is  laid  to  have  hadfuch  an  effeft  upon  the  emprefs,  and  gave  them  the  horfes  of  his  artillery  to  aflid  them  1 ’ * " - 

that  fhe  burft  into  tears,  and  exprefl'cd  her  gratitude  in  their  cultivation,  By  his  wife  and  prudent  manage- 

tovrards  t)»e  Prulfian  monarch  in  the  warmed  terms,  ment,  the  hotrors  of  war  were  foon  forgot ; .and  the 

Still,  however,  the  RulTtan  army  was  ordered  to  feparate  country  was  quickly  in  as  flourilhing  a date  as  ever. 

Notwithllanding  this  pacific  difpofition,  however,  the 
king  never  flackened  his  endeavours  for  the  defence  of 
his  country,  by  keeping  a rcfpe&able  army  on  foot ; 

The  king,  finding  that  the  Ruffians  were  no  more  to  'which  might  be  able  to  ad  on  the  lead  emergency. 
take  an  active  part  in  his  favour,  rcfolvcd  to  profit  by  In  the  year  1778,  a new  difference  with  the  houfe  of  A new  mr 
their  appearance  in  his  camp;  and  therefore,  the  very  A uflria  took  place,  concerning  the  duchy  of  Bavaria. ccm",e51* 
day  after  the  order  for  their  return  had  arrived,  he  at-  But  though  the  mofl  enormous  warlike  PrLTarai,on 3 produce* 
tacked  the  Auflrian  array,  and  drove  thtir  right  wing  were  made  on  both  fide*,  and  immenfc  armies  brought  nieraJr^hl« 
ges  where  they  were  ad-  into  the  field,  nothing  of  confcqut-ncc  was  effected,  event. 


from  the  Pruffians ; bat  all  the  important  places  w hich 
the  former  had  taken  dining  the  whole  war  were  faith- 
fully reftored. 
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from  fome  eminences  and  villages  1 
vantzgcoully  ported ; by  W'hich  means  he  entirely  cut 
off  their  communication  with  Schweulnilr,  fo  that  no- 
thing could  he  attempted  for  its  relief.  Prince  Henry 
kept  them  in  continual  alarms  for  Bohemia ; and  a 
great  part  of  their  attention,  and  no  final!  part  of  their 
forces,  were  engaged  on  that  fide.  Marfhal  Daun,  now 
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What  little  advantage  there  was,  fee  ms  to  have  been 
on  the  Prulfian  fide,  fincc  they  made  thcmfelves  mailers 
of  fcvcral  towns,  and  kept  the  war  in  the  enemy’s  coun- 
try'. However,  the  emperor  a tied  with  fo  much  caution, 
and  fhowed  fo  ranch  fkill  in  a dcfcnfive  war,  that  all  the 
w manoeuvres  of  his  Prulfian  majefty  could  gain  no  mate- 

finding bimfclf  rendered  aimed  incapable  of  underta-  rial  advantage;  as,  on  the  other  hand,  his  adverfary  was 
king  any  thing,  detached  general  Laudohn,  witli  a too  wife  to  venture  an  engagement.  A peace  therefore 
force  very  much  fuperior,  to  attack  the  prince  of  Be-  was  very  foon  concluded,  and  iincc  that  time  the  hiilory 
vem,  and  drive  him  from  the  advantageous  poll  he  oc-  of  Prulfia,  during  the  remainder  of  the  great  Frederic’s 
cupicd.  But  the  prince  defended  himfclf  with-fueh  re-  reign,  affords  no  remarkable  event  which  we  have  not 
folution,  that  all  the  efforts  of  Laudohn  could  not  fuc-  mentioned  in  the  life  of  that  hero,  and  in  the  article  7? 

cccd  before  the  king  had  time  to c<Vme  to  his  affiflance.  Poland.  He  left  his  crown  to  his  nephew,  whofc  Thc 
The  Auftrians,  being  then  put  between  two  fires,  were  chancier  was  not  then  much  developed;  and  it  was  ea-£^^rj^j 
routed  and  purfued  with  terrible  (laughter;  after  which,  fily  fecn  that  a new  kingdom,  which  had  rifen  fuddenly  ^ 
the  king  met  with  no  more  didurbattce  in  his  prepare-  to  fuc h unexampled  power  and  greatnefs  as  to  excite  j hew. 
tions  for  the  fiege,  and  the  trenches  were  opened  on  the  jcaloufy  or  apprehenfion  of  all  its  neighbours,  would 
the  18th  of  July.  Marfhal  Daun  made  no  attempts  require  great  abilities  to  preferve  it  from  aifmemberment. 
to  relieve  the  place;  hut  the  garrifon  being  very  llrong.  The  late  king  had  indeed  bequeathed  the  moll  cffcc-Sute  < f the 
it  held  out  for  near  two  months  from  the  opening  of  tual  tccuritics  to  hi:*  fuccefibr  for  the  prefervation  of  nation,  ar.d 
the  trenches.  It  is  faid  that  the  attack  was  conduced,  his  dominions,  that  human  wifdotn  could  provide  or  de-^I)*T,our 
and  the  defence  made,  by  two  engineers  who  had  vife ; by  leaving  him  a full  treafury,  the  fined  army  inji  * _‘c  *** 
written  on  the  fubjcfl  of  the  attack  and  defence  of  the  world,  and  a people  cnthufiadicafiy  attached  to  his 
fortified  places;  and  they  were  now  pra&ically  engaged  memory  and  government.  The  new  monarch,  with 
to  prove  the  fupcrioi it v of  their  fy Hems.  At  lad,  how-  thefe  advantages,  was  not  wanting  to  himfclf  The 
ever,  the  garrifon,  to  the  number  of  8000  men,  furren-  late  king’s  predilection  for  the  French  language  and 
tiered  prifotiers  of  war ; and  the  whole  body,  except  French  literature  were  not  grateful  to  his  fubjc&s. 
nine,  were  foon  after  dfowned  at  the  mouth  of  the  O-  The  prefen t iovcrcign  began  his  reign  with  declaring 
der,  .on  their  paffage  to  their  intended  confinement  at  in  council, u Germans  we  are,  and  Germans  1 mean  we 

fhall  continue;”  giving  directions  at  the  fame  time,  that 
their  native  language  (hould  refume  its  natural  rank  and 
Ration,  from  which  for  near  bait  a century  it  bad  been 
degraded  by  the  French.  This  was  a very  popular 
mcafure,  and  it  waa  followed  hy  another  ftill  more  fo. 


Koniglbetg. 

The  king  of  Pruflia,  now  become  matter  of  Schweid- 
tut7.,  turned  his  attention  towards  Saxony,  where  he 
conliderably  reinforced  his  brother’s  army,  and  made 
preparations  for  laying  fiege  to  Drefden.  In  this  coun- 
try' the  Aaftrians  had  lately  met  with  fome  fucccfs,  and  Obferving  that  he  had  marked  with  great  concern  the 
driven  Prince  Henry  back  as  far  as  Frcybcrg ; hut  on  progrrfs  of  impiety  and  profanenefs  on  the  one  hand, 
the  29th  of  October,  they  were  attacked  by  the  I’ruf-  and  of  enthufiafrn  0:1  the  other,  he  declared,  that  he 


fian  army  thus  reinforced,  and  totally  routed.  Great 
numbers  were  (lain,  and  near  6000  taken  prifonert. 
This  victory  proved  decifivc : and  the  emprefs-quern, 
finding  herfclf  deferted  by  all  her  allies,  was  gjtbd  to 
conclude  a treaty  ; the  fubdance  of  which  w?«,  that  a 
mutual  red  i tut  ion  and  oblivion  ffiould  take  place,  and 


would  not  have  his  fubjccls  corrupted  either  by  fanatics 
or  atheitts,  and  llri&ly  prohibited  all  publications  tend- 
ing to  excite  a contempt  or  indifference  for  religion. 

Such,  on  his  immediate  acccffion  to  the  throne,  was 
the  pacific  condud  of  the  monarch,  which  endeared 
him  to  his  fubjeds,  and  commanded  the  approbation 
both  parties  lit  down  at  the  end  of  the  war  in  the  fame  of  all  good  men.  An  opportunity  foon  occurred,  in  He  Jjj- 
fituation  in  which  they  began  it.  This  treaty  is  called  which  he  was  thought  to  have  difplayed  fuch  talents  ihc  fhui. 
the  ptact  of  Ifuk-r tjhurg,  in  negotiation  and  in  military’  arrangements,  as  proclaim-  tho’der  a- 

The  war  was  no  fooncr  concluded  than  the  king  of  rd  him  in  every  refped  a worthy  fucceffor  of  his  undc.P‘n®  'j** 
Pruflia  turned  his  attention  to  domefltc  policy,  ai  d tl«c  The  States  of  Holland,  who  had  long  been  jealous  of  HalianL 
recovery  of  his  dominions  from  thofc  innumerable  ca-  the  power  of  the  Stadtholder,  and  inclined  to  a republi- 
lanuties  which  had  befallen  them  during  the  war.  He  can  government  w ithout  any  permanent  chief,  had  gain- 
ed 
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Prafru-  ed  foch  an  afeendaney  in  the  dates  general,  that  rn 
~ » 1786  and  1787  the}'  in  cffe£l  divefted  the  prince  of  O- 

range  of  all  his  prerogatives  (fee  t/.vtrao  Provinces). 
The}-  proceeded  even  to  the  feizure  and  imprifonment 
of  the  princes,  iifttr  to  tlxc  king  of  Pruflia ; and  de- 
pending upon  fuppott  from  France,  treated  with  info- 
knee  every  power  connected  with  them  in  Europe, 
'll*  court  of  Berlin  did  not  witnef*  thefe  proceedings 
without  indignation ; and  the  king  formed  his  plan  for 
redoring  the  power  of  the  Stadtholdcr  with  fuch  fccrecy 
and  prudence,  that  perhaps  nothing  could  furpafs  it  but 
the  bravery  and  military  (kill  of  the  duke  of  Brunfwick, 
by  whom  it  was  earned  into  execution.  In  the  fcort 
fpace  of  one  month,  that  accomplifhcd  general  led 
1 8,000  Pruflian*  to  Amllerdam,  and  reftored  the  juft 
prerogatives  of  the  prince  of  Orange.  And  here,  we 
believe,  the  friends  of  the  houfc  of  Brandenburg  will 
agree  with  us,  that  our  hiftory  of  Pruflia  thould  con- 
clude. The  monarch's  fubfequent  conduct  has  not 
been  fuch  as  the  beginning  of  Ills  reign  gave  reafon  to 
expetl.  Something  of  it  will  be  fecn  under  the  article 
Poland,  and  more  under  Revolution  and  Usirtb 
Provinces  ; and  it  is  not  a fubject  upon  which  we  de- 
light to  dwell. 

The  air  of  Pruflia  is  wholefome,  and  the  foil  fruitful 
in  gmin ; affording,  beltdcs,  plenty  of  pitcoal  and 
other  fuel.  The  rivers  and  bakes  are  well  ftored  with 
fifti ; and  amber  is  found  on  its  coaft  towards  the  Bal- 
tic. The  principal  rivers  are  the  Villula,  Brcgel,  Mc- 
mel,  the  Paffarge,  and  the  Elbe  ; all  of  which  nrquent- 
!y  do  damage  by  their  inundations. 

The  inhabitants  of  this  country  were,  by  Dr  Bitf- 
rhing,  computed  at  635,998  per  fens  capable  of  bear- 
ing aims ; and  by  another  Germar  autlior,  at  450,000. 
Since  the  year  1719  it  is  computed  that  about  34,000 
colonifts  have  removed  hither  from  France,  Switzerland, 
and  Germany  ; of  which  number  one  half  were  Saltz- 
burgers.  Thefe  emigrants  have  built  400  fmall  villages, 
11  towns,  50  new  churches,  and  founded  1000  village- 
fchools.  The  manners  of  the  people  differ  but  little 
from  thofe  ol  the  Germans.  *I*hc  cftablilhed  religions 
art  thofe  of  Luther  and  Calvin,  but  chiefly  the  former ; 
though  almoft  all  other  frtfts  are  tolerated. 

The  late  king  of  Pruflia,  by  the  afliftancc  of  an  cx- 
nuou-  client  pohee,  brought  the  commerce  and  manufa6lures 
of  this  country  to  a very  flourilhing  (late,  which  during 
his  life  were  daily  improving.  The  manufa&ures  of 
Pruflia  confift  in  glafs,  iron-work,  paper,  gunpowder, 
copper,  and  brafs-mills;  maiuifa&ures  of  cloth,  camblet, 
linen,  (ilk,  gold  and  ftlvcr  lace,  dockings,  and  other  ar- 
ticles. The  inhabitants  export  variety  of  naval  ftores ; 
amber,  lint-feed  and  hemp-iced,  oat-meal,  filh,  mead, 
tallow,  and  caviar ; and  it  is  faid  that  500  (hips  are 
loaded  with  thofe  commodities  every  year,  chiefly  from 
Koningfberg. 

His  Pruflian  majefty  is  abfolutc  through  all  his  do- 
minions ; but  the  late  king  was  too  wife  to  opprefs  his 
fubjeds,  though  he  availed  himfclf  to  the  full  of  his 
power.  How  the  prefent  fovereign  treats  them  we 
know*  not,  as  the  whole  of  liirf  conduct  for  fomc  time 
pall  has  related  to  the  Polilh  and  French  revolutions. 
The  government  of  this  kingdom  is  by  a regency  of 
four  chancellors  of  (late,  vm.  1 . The  great-mailer  j a. 
The  great  burgravc  ; 3.  The  great-chancdlor ; and,  4. 
The  great. marlhal.  There  arc  alfo  fomc  other  co un- 
Vo  l.  XV.  Part  II. 
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cils,  and  37  bailiwick*.  The  (late  conflfls,  t.  Of  conn-  Priflla 
feflors  of  ftatc  ; 2.  Of  deputies  from  the  nobility  ; and,  H 
•?.  From  the  commons.  Befidcs  thefe  inftitut ions,  the  Iy  ,1fl' , 
late  king  ended  a Ixiaril  for  commerce  ami  naviga- 
tion. - 7 

His  Pruflian  majefty,  by  means  of  the  happy  fitua- 
tion  of  his  country,  its  inland  navigation,  and  the  ex- 
cellent regulations  of  his  predeceflbr,  derives  an  amazing 
revenue  from  this  country*,  which,  about  a century  and 
a half  ago,  was  the  feat  of  boors  and  barbarifm.  It  is 
faid,  that  amber  alone  brings  him  in  26,000  dollars  an- 
nually. His  other  revenues  arife  from  his  demefues,  his 
duties  of  cuftoms  ami  tolls,  and  the  fubfidies  yearly 
granted  by  the  fcvcral  dates l but  the  exad  fum  in  not 
known,  though  we  may  conclude  that  it  is  very  conlider- 
ablc,  from  the  immenfc  charges  of  the  late  war.  -I 

The  military  regulations  introduced  by  the  late  kingM'ltsuy 
had  a wonderfully  quick  operation  in  forming  his  troops^ng^. 
and  recruiting  his  armies.  Every  regiment  has  a par- 
ticular diftrift  affigned  it,  where  the  young  men  proper 
for  bearing  arms  are  rcgiftcred  ; and  when  occafion  of- 
fers, they  join  their  regiment,  and  being  incorporated 
with  veterans  they  foon  become  well  difeiplined  troop*. 

The  Pruflian  army,  in  time  of  peace,  confifts  of 
175,000  of  the  bed  difeiplined  troops  ill  the  world; 
and  during  the  laft  war,  that  force  was  augmented  to 
3 co, coo  men. 

The  royal  arms  of  Pruflia  arc  argent,  an  eagle  dif-R  ‘yd 
played  (able,  crowned,  or,  for  Pruflia:  azure,  the  Im-arnvf* 
pt  rial  feeptre,  or,  for  Courhmd  : argent,  an  eagle  dif- 
playcd,  gules,  with  fcmicircular  wreaths,  for  the  mar- 
quifate  of  Brandenburg  : to  thefe  are  added  the  lefpec- 
tive  arms  of  the  fcvcral  provinces  fubjed  to  the  Piuf- 
fian  crown. 

'Fhere  are  two  orders  of  knighthood  ; the  lirft,  that 
of  the  Black  Eagle,  instituted  by  Frederic  I.  on  the 
day  of  his  coronation  at  Koningfberg,  with  tliis  motto, 

Suum  cuiqw.  The  fovereign  is  always  grand-mailer ; 
and  the  number  of  knights,  exclufive  of  the  royal  fami- 
ly, is  limited  to  30.  Next  to  this  is  the  order  of  Mr. 
rit,  inftituted  by  his  late  majefty ; the  motto  is.  Pour 
le  merite. 

PRUSSIAN  blue.  See  Che m istr Y-TnuCrx,  at 
Colouring  Afatter  and  Pruffian  Blue. 

PRUSSIC  acid,  according  to  M.  Berthollet,  i aiCfam«/ 
combination  of  azot  of  hydrogene  aud  carbon.  It  appears  ’•I* 

much  lefs  akin  to  acids  than  to  ammoniac;  it  has,  how-Jj^* 
ever,  too  many  properties  in  common  with  other  acids 
not  to  place  it  in  the  fame  clafs,  the  rather  becauic  our 
claffifications  are  always  in  a degree  arbitrary',  and  ought 
to  be  conlldcrcd  rather  as  ufcful  methods,  than  as  divi- 
fions  formed  by  nature.  Wien  the  Pruffic  acid  is  com- 
bined with  alkali  and  oxyd  of  iron,  it  cannot  be  fepara- 
ted  by  any  other  acid,  unlcfs  heat  be  employed,  or  it 
be  expofed  to  light ; and  nevcrthclefs,  when  it  is  difen- 
gaged  by  one  of  thefe  means,  it  cannot  feparate  iron, 
even  frem  the  weakdl  acid,  unlcfs  it  be  by  a double  af- 
finity. It  appears  that  this  property  is  connefled  with 
the  elaftic  date,  which  is  unfavourable  to  thefe  combi- 
nations: it  mud  have  loft  this  (late,  in  other  words  its 
fpecific  heat  mud  be  diminifheJ,  in  order  that  it  may 
poffrfs  its  affinities  with  metallic  oxyds  and  alkalis. 

Nitrous  gas,  oxygenated  muriatic  acid,  and  fulphureous 
acid,  prefent  analogous  phenomena. 

PRVNNE  (William),  an  Englifli  lawyer,  much 
4 L dating uilhcd 
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Prynoe  difUnguifocd  in  the  civil  commotion*  under  Charles  I. 

wan  bom  at  Swainfwick  in  Somerfetihire  in  1 600.  Hi* 
Pfjljnini-  HjjJriomiJiiXf  written  againft  ftagc-plavs  in  163a,  con- 
. taining  fome  reflc&ions  that  offended  the  court,  he  was 

fenteneed  by  the  flar-chambcr  to  pay  a fine  of  5000  1. 
to  ftand  in  the  pillory,  to  lofe  his  ears,  and  to  perpe- 
tual imprifonment.  During  his  confinement,  he  wrote 
fcveral  more  books  5 particularly,  in  1637,  one  entitled 
A’  "wt  from  Ipfwick,  which  reflecting  fevereiy  on  tlie 
biihops,  he  was  again  fenteneed  by  the  ftar-chambcr  to 
another  fine  of  5000 1.  to  lofe  the  remainder  of  his  ears 
in  the  pillory,  to  b«  branded  on  both  checks  with  S.  L. 
for  feditious  libeller,  and  to  be  perpetually  imprifuned 
in  Caernarvon  cattle.  Nolhing  but  cutting  off  his  hands 
could  have  prevented  Prynnc  from  writing  : he  wrote 
it  ill ; and  in  1640,  being  fet  at  liberty  by  the  houfe  of 
commons,  he  entered  London  hi  a kind  of  triumph, 
was  elected  into  parliament  for  Newport  in  Cornwall, 
and  oppofed  the  bifliopa  with  great  vigour,  being  the 
chief  manager  of  archbiflicp  Laud’s  trial.  In  the  long 
parliament  he  was  zealous  in  the  Prefbytcrian  caufc ; 
but  when  the  Independents  gained  the  afcendcncy,  he 
oppofed  them  warmly,  and  promoted  an  agreement 
with  the  king.  When  the  army  garbled  the  houfe 
and  refufed  him  entrance,  he  became  a bitter  enemy  to 
them  and  their  leader  Cromwell,  and  attacked  them  with 
his  pen  fo  fevereiy,  that  he  was  again  imprifuned : but 
he  pleaded  the  liberty  of  the  fubjcA  fo  fuccefsfully, 
that  he  was  enlarged,  to  write  more  controverfial  books. 
Being  reftorrd  to  his  feat  after  Cromwell’s  death,  with 
the  other  frcluded  members,  he  aJUiltd  in  promoting 
the  rellorat ion,  and  was  appointed  keeper  of  the  Tower 
records;  a place  excellently  well  calculated  for  him, 
and  where  he  was  very  ufeful  hy  the  collections  he  pub- 
lished from  them.  He  prefented  40  volumes  of  his 
works,  in  folio  and  410,  to  Lincolu’s-inn  Library,  of 
which  focicty  he  was  a member;  and,  dying  in  1669, 
was  buried  under  the  chaptl. 

PRYTANES,  in  Grecian  antiquity,  were  the  pre- 
fitlcnts  of  the  fenatc,  whofe  authority  confided  chiefly 
in  alfcmbling  the  fenatc  ; which,  for  the  mod  part,  was 
done  once  every  day.  • 

The  fenatc  confided  of  500,  50  fenators  being  eleded 
out  of  each  tribe  : after  which,  lot*  were  cad,  to  de- 
termine in  what  order  the  fenator*  of  each  tribe  fliould 
prefide  ; which  they  did  by  turns,  and  during  their  pre- 
iidcntlhip  were  called  prytdnes.  However,  all  the  50 
prytanes  of  the  tribes  did  not  govern  at  once,  but  one 
at  a lime,  viz.  for  feven  days  ; and  after  35  days,  ano- 
ther tribe  came  into  play,  and  prefidcd  for  other  five 
weeks  ; and  fo  of  the  red. 

PSALM,  a divine  fong  or  hymn;  but  chiefly  appro- 
priated to  die  1 50  Pfalms  of  David,  a canonical  book 
«if  the  Old  Ted  ament. 

Mod  of  the  pfalms  have  a particular  title,  figuifying 
either  the  name  of  the  author,  the  perfon  who  was  to 
fet  it  to  inufic  or  fing  it,  the  inftniment  that  was  to  be 
tried,  or  the  fubjeft  and  occafion  of  it.  Some  have  ima- 
gined that  David  was  the  foie  author  of  the  Book  of 
Pfalms ; but  the  titles  of  many  of  them  prove  the  con- 
trary, as  pfiihn  xix.  which  appears  to  have  been  written 
by  Mufcs.  Many  of  the  pfalms  arc  inferibed  With  the 
names  K'>r.,b,  'Juluthvn , Stc.  from  the  perfons  who  were 
to  fing  them. 

FSALMANAZAR  (George},  die  fictitious  name 
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of  a pretended  Formofan,  a perfon  of  learning  and  in-  Pfilmina. 
genuity.  He  was  bom  in  France,  and  educated  in  a xu- 
frcc-fchool,  and  afterward*  in  a college  of  Jefuits,  in  ’ J 
an  archicpifcopal  city,  the  name  of  which,  as  likewife 
thofe  of  his  birth-place  and  of  his  parents,  are  unknown. 

Upon  leaving  the  college,  he  was  rcct^nmcndcd  as  a 
tutor  to  a young  gentleman  ; but  foon  fell  into  a mean 
rambling  life,  that  involved  him  in  difappointinents  and 
misfortunes.  His  firil  pretence  wa*  that  of  being  a 
fuffertr  for  religion.  He  procured  a certificate  that  he 
was  of  Irilh  extraction,  that  he  left  that  country  for  the 
fake  of  the  Cadiolic  frith,  and  was  going  on  a pilgri- 
mage to  Rome.  Being  unable  to  purchaic  a pilgrim’s 
garb,  and  obferving  one  in  a chapel,  dedicated  to  a mi- 
raculous faint,  which  had  been  fet  up  as  a monument 
of  gratitude  by  feme  wandering  pilgrim,  he  contrived 
to  take  both  the  ftaff  and  cloak  away ; and,  being  thus 
accoutred,  begged  his  way  in  fluent  Latin,  accolling  . 
only  clergymen  or  perfons  of  figure;  whom  he  found  lb 
generous  and  credulous,  lliat,  before  he  had  gone  20 
miles,  he  might  eaiily  have  faved  money,  and  put  hira- 
fclf  in  a much  better  dref»  : but  as  foon  as  he  had  got 
what  he  thought  was  fufficicnt,  he  begged  no  more ; 
but  viewed  every  thing  svorth  feeing,  and  then  retired 
to  fomc  inn,  where  he  fpent  his  money  as  freely  as  lie 
had  obtained  it.  Having  heard  the  Jefuits  fpeai.  much 
of  China  and  Japan,  he  ltaited  the  wild  feheme,  when 
he  was  in  Germany,  of  palling  for  a native  of  the 
illand  of  Formofa ; and  what  he  wanted  in  knowledge, 
he  lupplied  by  a pregnant  invention.  He  formed  a 
new  character  and  language  on  grammatical  principles, 
which,  like  other  oriental  languages,  he  wrote  from 
right  to  left  with  great  readinefs ; and  planned  a new 
religion,  and  a divifion  of  the  year  into  20  months, 
with  other  novelties,  to  credit  his  prctcnfions.  He  was 
now  a Japancfc  convert  to  Chrilliauity,  travelling  for 
initrudlion,  with  an  appearance  more  wretched  than 
even  that  of  common  beggars.  He  then  entered  as  a 
foldier  in  the  Dutch  fervicc:  but.  Hill  drfirous  of  palling 
for  a Japanele,  he  altered  his  plan  to  that  of  being  au 
unconverted  heathen  ; and  at  Sluys,  brigadier  Lauder, 
a Scots  colonel,  introduced  him  to  the  chaplain,  who, 
with  a view  of  recommending  himfelf  to  the  bilhop  of 
London,  refolvcd  to  carry  him  over  to  England.  At 
Rotterdam,  foine  perfons  having  put  Ihnewd  quellion* 
to  him,  that  carried  the  air  of  doubt,  he  took  one 
more  whimlical  ilep,  which  was  to  live  upon  raw  flefli, 
roots,  and  hobs ; which  Ilrange  food  lie  thought 
w'ould  remove  all  fcruples.  The  bilhop  of  London  pa- 
tronized him  with  credulous  humanity  ; and  Pfalina- 
nazar  found  a large  circle  of  friends,  who  extolled  him 
as  a prodigy.  Yet  were  there  fome  who  entertained  a 
jull  opinion  of  him,  particularly  the  Drs  Halley,  Mead, 
and  Woodward ; but  their  endeavour*  to  expofc  him  as 
a cheat  only  made  others  think  the  better  of  him,  rfpe- 
uaHy  as  thofe  gentlemen  were  eftccmed  no  great  admi- 
rers of  revelation.  But  in  this  inilance  at  leafl,  eafineft 
of  belief  was  no  great  evidence  of  penetration.  He 
was  employed  to  tranflatc  the  church-catechifm  into 
the  FormoUU  language,  which  was  examined,  approved, 
and  laid  up  as  a valuable  Mb  ; and  the  author,  after 
Writing  hi*  well-known  Htfiory  of  Formofa,  was  reward- 
ed and  fent  to  Oxford  to  ftudy  what  he  liked,  while 
his  patrons  and  opponents  were  learnedly  difputing  at 
Loudon  oa  tlic  merit*  of  hi*  work.  The  learned 
' members 
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Vfcbntt  member*  of  the  univerftty  were  no  better  •greed  in 
II  their  opinions  than  thole  at  London ; but  at  length 
PirjMw.  tbc  fccptics  triumphed.  Some  Jtbi’urditics  were  difeo- 
' vexed  hi  his  hiftory,  of  fuch  a nature  as  to  diferedit 
the  whole  narration,  and  faved  Itim  the  trouble  of  an 
open  declaration  of  hi*  impoflure  ; which  however  he 
owned  at  length  to  his  private  friends.  For  the  remain- 
der of  his  life,  his  learning  and  ingenuity  enabled  him  to 
procure  a comfortable  fupport  by  hi#  pen;  he  being  con- 
cerned in  feveral  wotlcs  of  credit,  particularly  The  Uni - 
verfal  Hijlory.  He  lived  irreproachably  for  many  years, 
and  died  in  1 763. 

PSALMIST,  in  the  church  of  Rome,  one  of  the 
Idler  ccclcfiailical  orders ; the  fame  with  what  among 
us  is  called  clerk,  precentor,  or  jnger. 

PSALMODY,  the  art  or  afct  of  finging  pfalms. 
Sec  Psalm. 

Pfalmody  was  always  cftcemcd  a confidcrablc  part  of 
devotion,  and  ufually  performed  in  the  Handing  pofture: 
and  as  to  the  manner  of  pronunciation,  the  plain  fong 
was  fome times  ufed,  being  a gentle  inflection  of  the 
voice,  not  much  different  from  reading,  like  the  chant 
in  cathedrals;  at  other  timet  more  artificial  competitions 
were  ufed,  like  our  anthems. 

As  to  the  perfons  concerned  in  finging,  fometimes  a 
finglc  perfoa  fung  alone ; fometirnes  the  whole  affembly 
joined  together,  w hich  was  the  moll  ancient  and  general 
practice.  At  other  times,  die  pfalms  were  fung  alter- 
nately, the  congregation  dividing  themfelves  into  two 
parts,  and  finging  verfe  about,  in  their  turns.  There 
was  alfo  a fourth  way  of  tinging,  pretty  common  in  the 
fourth  century,  which  w-as,  when  a finglc  perfon  began 
the  verfe,  and  the  people  joined  with  him  in  the  clofc ; 
this  was  often  ufed  for  variety,  in  the  fame  fcrvicc  with 
alternate  pfalmody. 

The  ulc  of  mufical  inlVruments,  in  the  finging  of 
pfalms,  fee  ms  to  be  as  ancient  as  pfalmody  itfelf ; the 
firll  pfalm  we  read  of  being  fung  to  the  timbrel,  vie. 
that  of  Moftrs  and  Miriam,  after  the  deliverance  of  the 
Ifraelites  from  Egypt ; and  afterwards,  mufical  iaftru- 
ments  were  in  conilant  ufe  in  the  temple  of  Jcrufalcm. 
See  Ot  G AN. 

PSALTER,  the  fame  with  the  book  of  pfalms.  Sec 
the  article  Psalm. 

Among  the  religious  m the  Popilh  countries,  the 
term  pfaher  is  alfo  given  to  a large  chaplet  or  rofary, 
confiding  of  150  beads,  according  to  the  number  of 
pfalms- in  the  pfaher. 

PSALTERY,  a mufical  inflrumcnt,  much  in  ufe 
among  the  ancient  Hebrews,  who  called  it  ntbtl 

We  know  little  or  nothing  of  the  prccifc  form  of  the 
ancient  pfaltcry.  That  now  in  ufe  is  a flat  initrument, 
in  form  of  a trapezium  or  triangle  truncated  at  top  : it 
is  flrung  with  1 3 wire-chords,  fet  to  unifon  or  o&ave, 
and  mounted  on  two  bridges,  on  the  two  tides  : it  is 
• Aruck.  with  a plcflrum,  or  little  iron  rod,  and  fometimes 
with  a crooked  flick.  Its  cheft  or  body  refembles  that 
of  a fpinct.  See  Nablvm  and  Plate  CCCXLIV. 

PSAMME  J ICUS,  or  Psammitichus,  a renown- 
ed conqueror,  who,  fubduing  1 1 other  petty  kings  of 
Egypt,  became  the  founder  of  the  kingdom  of  Egypt, 
about  670  B.  C.  He  is  memorable  Likcwife  tor  taking 
the  city  of  Azot,  after  a fiegc  of  29  years  ; and  for  difco- 
vering  the  fourccs  of  the  river  Nile.  Sec  Egypt,  n°  10. 
PS  AT' Y RIANS,  a led  of  Arums,  who,  in  the 


council  of  Antioch,  hdd  in  the  year  360,  maintained,  PfeHu*, 
tliat  the  Son  was  not  like  the  Father  as  to  wilt ; that  *tcu''Q*  t 
he  was  taken  from  nothing,  or  made  of  nothing  ; and  ’ 
that  in  God,  generation  wal  not  to  be  diilinguilhed 
from  creation. 

PSELLUS  (Michael),  a learned  Chriflian  of  the • 
nth  century,  was,  by  birth,  a Conftantinopolitan 
confular  rank,  and  flourilhed  under  the  emperor  Con- 
Monomnclius.  His  genius  and  induAry  raifed 
hhn  far  above  the  level  of  his  cotemporaries  ; and  the 
female  hHlorian  Anna  Comnena  fpeaks  of  him  as  one 
Who  had  been  more  indebted  for  his  attainments  to  hia 
own  excellent  talent  than  to  the  iuftnifttotts  of  hi#  pre- 
ceptors ; adding,  that  having  made  himfelf  mailer  of  all 
the  wildum  of  the  Greeks  and  the  Chaldeans,  he  was 
juftly  etlccmcd  the  moll  learned  man  of  the  age.  Thus 
furnifhed,  he  became  the  chief  inftrudor  of  the  Con- 
tain tinopolit  an  youth.  He  was  at  the  fame  time  the 
companion  and  the  preceptor  of  the  emperor,  who  was  fo 
captivated  by  the  (ludics  and  amufements  in  which  Pfcl- 
lus  engaged  him,  that,  according  to  Zonaras,  he  ne- 
glected the  concerns  of  the  empire.  The  By/antine 
hi  (lor  Ians  complain,  that  the  emperor,  deluded  by  the 
head  of  the  philo fophers  (the  title  with  which  Pfcllua 
was  honoured),  loll  the  world-  Meeting,  ^towards  the 
dofe  of  his  life,  with  fome  disappointment,  Pfellus  re- 
tired into  a monaftery,  and  foon  afterwards  died ; the 
time  of  his  death  is  uncertain.  His  works,  which  have 
been  much  celebrated,  aie,  Commentaries  upon  Arifto- 
tic's  Lo^tc  and  Phyfics  ; a Compendium  of  Qucftiona 
and  Amwers;  and  an  Explanation  of  the  Chaldean 
Oracles.  The  two  latter  works  prove  him  to  have 
been  convcrfant,  not  only  with  Grecian,  but  with  Ori- 
ental, philofophy. 

PSEUDO,  from  a Greek  term  ufed  in  the 

compofition  of  many  words*  to  denote  falfe  or  f pur  tout  : 
as  the  pfcudo-acacia,  or  baflard  acacia;  pfeudo-fumaria, 
or  baflard-fumitory ; pfeudo-ruta,  or  buftard-ruc,  6cc. 

Wc  alfo  fay,  a pfeudo-apoftte,  or  falfc  apoAlc ; a 
pfeudo-prophet,  or  talfe  prophet,  See. 

Pi  hi no-China.  See  Smilax. 

PstUDo-Galena , or  Black-Jack.  See  Zinc,  and 
Minexalogy,  p.  62. 

Psko bo-Tinea,  in  natural  hiftory,  the  name  of  a very 
remarkable  fpccies  of  infect  described  by  M.  Reaumur, 
approaching  to  the  nature  of  the  tinea,  or  rlotbet-motb 
while  in  the  worm-ftate,  but  not  making  themfclvea 
coats  of  the  fubftar.ee  uf  leaves,  cloth,  See.  though  they 
form  a fort  of  cafes  for  their  defence  agaioft  a very  ter- 
rible enemy. 

Thcfc  creatures  are  of  the  caterpillar  kind,  and  have, 
in  the  manner  of  many  of  thefe  infects,  16  legs.  They 
feed  on  wax,  and  for  food  enter  the  bee-hives ; where 
they  boldly  engage  the  bees,  and  are  not  to  be  pre- 
vented by  them  from  feeding,  though  at  the  expcncc  of 
their  habitations  and  the  cells  of  their  refervoirs  of  ho- 
ney : fo  that  it  i#  no  uncommon  thing  for  a fwarm  of 
bee*  to  be  forced  to  change  their  place  of  habitation, 
and  make  new  combs  clfcwhcre ; leaving  the  old  one* 
to  this  contemptible  viftor,  whom  they  know  not  how 
to  drive  out  or  difpolTefs. 

Virgil  and  Ariltotlc,  and  all  the  authors  who  have 
written  on  bees,  have  complained  of  this  ddtru&ive 
animal.  It  never  cats  the  honey,  but  feeds  only  on 
the  wax  ; attacking  principally  thofe  waxy  cells  where 
4 L 2 the 
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Pfeii<?o.  die  female  bee  depofites  her  egg*  for  ihe  future  pro- 
' * ' 8en>'- 

The  bees,  who  are  a match  for  mod  other  creature* 
by  means  of  their  fling*,  would  eafdy  deftroy  thefc 
weak  creatures,  were  it  not  for  the  impervious  armour 
they  arc  covered  with.  They  form  themfclves  a coat 
of  armour  of  a double  matter.  The  firft,  which  imme- 
diately cover*  the  body,  is  of  a kind  of  filk  of  their  own 
{pinning ; and  the  outer  covering  over  this  is  of  the 
bce*-wax  : this  i>  laid  confidcrably  thick  ; and  the  crea- 
ture, juft  thrufting  out  it*  head  to  feed,  goes  on  devour- 
ing the  cells  uudifturbcd,  while  a whole  army  of  tlic 
inhabitants  are  iu  vain  buzzing  about  him,  and  attempt- 
ing to  pierce  him  with  their  flings.  He  never  forfakc* 
hi*  covering,  but  lengthen*  and  enlarge*  it  a*  he  goes  ; 
and  gnawing  down  the  fide*  of  the  cells  in  his  march, 
without  llaying  to  cat  them  one  by  one,  the  havock 
and  dtftructisn  he  occafions  arc  force  to  be  conceived. 
When  the  time  of  the  change  of  this  creature  approach- 
es, it  conira&s  its  body  within  its  double  covering,  and 
there  changes  into  the  nymph  ftate ; whence,  after  a 
proper  time,  it  comes  foith  in  form  of  a moth,  with 
granulated  horns  and  a crooked  probofeis. 

The  bees  have  cunning  enough  to  know  their  de- 
ftruritive  enemy  in  this  new  form;  and  as  this  is  a weak 
and  defcucelcfs  ftate,  they  attack  and  deftroy  all  the 
moth*  of  this  fpecies  they  can  meet  with.  They  fcl- 
dom  are  fo  foitunatc,  however,  as  to  kill  the  whole 
race  a*  foun  as  produced ; and  if  only  one  cfcapcs,  it 
is  able  to  lay  a foundation  of  revenge  for  the  death  of 
it*  brethren.  All  the  flics  of  the  moth  kind  lay  a vaft 
number  of  eggs,  and  this  is  behind  hand  with  none  of 
them  in  that  particular:  the  young  ones  produced  from 
the  egg*  of  one  furviving  female  of  tlus  fptcics  are  fuf- 
ficient  to  deftroy  many  honey-combs ; nay,  many  hive* 
nf  them.  The  moth  produced  by  this  caterpillar  flics 
but  little ; yet  it  is  very  nimble  in  avoiding  danger,  by 
running,  which  it  does  with  great  fwiftnefs. 

There  u a fpecies  of  theft:  pfeudo-tiac*,  or  wax-cat- 
ing  caterpillar*,  which  ink  ft  the  fubterraneous  hives  of 
wafps  and  other  creatures  which  make  wax  : the  man- 
ner of  living,  feeding,  and  defending  themfclves  from 
their  enemies,  is  the  fame  in  all  the  fpecies.  Thcfe 
iail,  if  they  ate  at  any  time  dill  re  fled  for  food,  will  eat 
their  own  dung ; the  wax  having  puffed  almoil  unalter- 
ed through  tiieir  bodies,  and  being  ftill  wax,  and  capa- 
ble cf  affording  them  more  oouriftiment  on  a fecond  di- 
geftion.  Thcfe  fpccics,  though  they  naturally  live  on 
this  foft  food,  yet  if  by  any  accident  they  meet  with 
* harder  only,  they  know'  how  to  live  upon  it ; and  can. 

rat  a way  into  the  covers  and  leaves  of  books,  and  make 
themfclves  cafe*  and  coverings  of  the  fragments  of  thcfe 
t fubilancca.  The  accurate  author  f of  thefc  obierva- 

I.yn$tU  ^ tjons  deferibes  alfo  a kind  of  f>jtudv-tmca  which  feed* 

' * on  wool,  and  another  that  eat*  leather ; both  making 

themfclves  houfes  alfo  of  the  material*  they  feed  on. 

There  is  alfo  another  kind  very  ddlmctive  to  coin  : 
thcfe  make  themfclves  a covering  by  fattening  together 
a great  number  of  the  grains,  and  thcic  living  and  eat- 
ing in  {cent.  ‘All  thcfe  creatures,  whatever  be  their 
food  or  habitation,  finally  become  or  moths; 

and  may  be  dittieguifhed,  even  in  tlus  ftate,  from  the 
other  (peck*,  by  having  granulated  horns  of  a remark- 
able ih  nature,  and  all  of  them  a pi  obelus,  01  trunk. 
More  or  left  incurvatcd. 


PSEUDONYMUS,  among  critic*,  an  author  who  Pfcu&sy* 
publishes  a book  under  a Falfe  or  feigned  name;  a*  crjp-  ■* 
tonjmui  i*  given  to  him  w'ho  puhliflie*  one  under  a dif- 
guifed  name,  and  ononymout  to  him  who  publilhc*  with-  t 

out  any  name  at  all. 

PSIDIUM,  the  guava  : A genus  of  the  monogy- 
nia  order,  belonging  to  the  icofendria  clafs  of  plants ; 
and  in  the  natural  method  ranking  under  the  19th  or- 
der, Hefftriles.  The  calyx  is  quioquefid,  fuperior ; 
there  arc  five  petals ; the  berry  is  unilocular  and  meno- 
fpermous.  T here  are  two  fpccics  : 1.  The  pyriferum, 
or  white  guava;  2.  The  pomiferum,  or  red  guava.  Both 
thcfe  are  thought  to  be  only  varieties  of  the  fame  plant. 

The  red  guava  rifes  to  the  height  of  20  feet,  and  ts  co- 
vered with  a finooth  bark  ; the  branches  are  angular, 
covered  with  oval  leaves,  having  a ftrong  midrib,  and 
many  veins  running  towards  the  fidcs,  of  a light  green 
colour,  Handing  op  polite  upon  very  fhort  footftalks. 

From  the  wing*  of  the  leave*  the  flower*  come  out  up- 
on footftalks  an  inch  and  an  half  long : they  are  com- 
pofed  of  five  large  round ilh  concave  petals,  within 
which  are  a great  number  of  ftamina  fhiorter  tlian  the 
petals,  and  tipped  with  pale  yellow-  tops.  After  the 
flower  is  pad,  the  germen  becomes  a large  oval  fruit 
fhaped  like  a pomegranate. 

A decoClion  of  the  root*  of  guava  is  employed  with 
fuccefg  in  dyfentcric* : a bath  of  a deco&ion  of  the 
leaves  is  faid  to  cure  the  itch  and  other  cutaneous  erup- 
tions. Guayava,  or  guava,  is  dittinguilhed  from  the 
colour  oF  the  pulp,  into  the  two  fpecies  above-mention- 
ed, the  white  and  the  red  ; and,  from  the  figure  of  the 
fruit,  into  the  round,  and  die  pear-fafhioned  or  perfumed 
guava.  The  latter  has  a thicker  rind,  and  a more  deli- 
cate tatle  than  the  other.  The  fruit  is  about  the  big- 
nefs  of  a large  tennis-ball ; the  rind  or  flein  generally  of 
a ruflet  ftained  with  red.  The  pulp  within  the  thick 
rind  is  of  an  agreeable  flavour,  and  interfperfed  with  a 
number  of  fmaft  white  feed*.  The  rind,  when  Hewed, 
is  eaten  with  milk,  and  preferred  to  any  other  dewed 
fruit.  From  the  lame  part  is  made  marmalade ; and 
from  the  whole  fruit  is  prepared  the  fined  jelly  in  the 
world.  The  fruit  is  very  aJtringent,  and  nearly  of  the 
fame  quality  with  the  pomegranate ; fo  fhould  be 
avoided  by  all  who  arc  fuhjc£i  to  cofti vends.  The 
feeds  arc  ft)  hard  as  not  to  be  affefted  by  tile  fermenta- 
tion in  the  ftomachs  of  animals  ; fo  that  when  voided 
with  the  excrements,  they  take  root,  germinate,  and 
produce  thriving  trees.  Whole  meadows  in  the  Wed 
Indies  arc  covered  with  guavas,  which  have  been  pro- 
pagated in  this  manner.  T he  buds  of  guava,  boiled 
with  barley  and  liquorice,  produce  an  excellent  ptifan 
for  diarrhoeas,  and  even  the  bloody  dux,  when  not  too 
inveterate.  The  wood  of  the  tree,  employed  as  fuel, 
makes  a lively,  ardent,  and  lading  fire. 

PSITTACUS,  or  PAaaoT,  in  ornithology  ; a ge- 
nus belonging  to  the  order  of  />//*»  'The  bill  in  this 
genus  is  hooked  from  the  bafe  ; and  the  upper  man- 
dible is  moveable  : the  nollrils  arc  round,  placed  in  the 
bafe  of  die  bill,  which  iu  lome  fpecies  is  furnilhed  with 
a kind  of  ccic:  the  tongue  is  broad,  and  blunt  at  one 
end  : the  head  is  large,  and  die  crown  flat : the  legs 
are  ftiort,  the  toes  placed  two  before  and  iw-o  behind. 

It  might  feem  a wonder  w hy  nature  has  deftitied  to 
this,  which  is  not  naturally  a bird  of  prey,  but  feeds, 
on  fruit*  and  vegetable  fubflxnces,  the  crooked  beak 
1 allotted 
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Ffrittut  allotted  to  the  hawk  and  othcr'earnivorous  bird*  : but 
the  rcafon  feems  to  be,  that  tlie  parrot  being  a heavy 
bird,  and  its  legs  not  very  fit  for  fcrvice,  it  diinba 
up  and  down  trees  by  the  help  of  this  (harp  and  hook* 
ed  bill,  with  which  it  lays  hold  of  any  thing  and  fc- 
cures  itfelf  Before  it  ftirs  a foot  ; and  befides  this,  it 
helps  itfelf  forward  very  much,  by  pulling  its  body  oil 
with  this  bold. 

Of  all  animals,  the  parrot  and  crocodile  are  the 
only  ones  which  move  the  upper  jaw  ; all  creatures  clfc 
moving  the  lower  only.  As  fome  particular  animals 
befidc  are  fond  of  particular  foods,  fo  the  parrot  loves 
nothing  fo  much  as  the  feeds  of  the  carthamus,  or  ba- 
fUrd-faffron  ; and  cats  them  without  any  hurt,  though 
they  arc  a purge  when  given  to  other  creatures. 

Parrots  are  found  almolt  everywhere  within  the  tro- 
pics ; and  in  their  natural  it  ate  they  live  on  fruits  and 
lccds  though,  when  tame,  they  will  eat  fle(h,and  cveufifh. 

In  the  Halt  and  Well  Indies  they  are  very  common# 
and  in  iuch  warm  climates  arc  very  bride  and  lively ; 
here,  however,  they  lofc  much  of  their  vigour.  They 
feldom  make  ndts,  but  breed  like  owls  in  hollow  trees ; 
they  lay  two  eggs.  At  particular  times  they  fly  in 
very  large  troops  but  Hill  they  keep  two  and  two  to- 
gether. This  genus  confills  of  infinite  variety,  not  fo 
much  owing  to  mixture  of  fpccits,  however,  as  might 
be  fuppofed.  They  feem  to  run  vallly  into  one  ano- 
ther, fo  as  to  appear  to  be  related,  though  received 
from  different  parts  of  the  world  ; tills,  however,  inay 
poffibly  be  occaiioncd  by  their  being  carried  from  one 
place  to  another  for  the  fake  of  Tale.  This  uncertainty 
of  native  place  has  prevented  Mr  Latham  from  follow- 
ing Buffon’s  plan,  and  ranging  them  according  to  the 
places  they  are  fuppofed  to  iuliabit  ; he  divides  them 
therefore  into  tbofc  with  uneven  and  thofc  with  even 
tails. 

Buffon  ranges  the  parrots  in  two  great  clafles:  the 
firii  of  which  comprehends  thofe  of  tlie  Old  Con- 
tinent, and  the  fccond  thofc  of  the  New.  The  former 
be  fubdivides  into  five  families,  the  Cockatoos,  the  Par- 
rots properly  fo  called,  the  Lories,  the  long-tailed  Paro- 
quets and  the  fhort-uiled  ones;  and  the  latter  into  fix, 
vue.  the  Macao.*,  the  Amazonians,  the  Creeks  the  Po- 
pinjays the  long-tailed  Paroquets  arid  the  fhort-tailed 
ones 

Mr  Latham  lias  increafcd  the  genus  from  47  to  163; 
and  fince  the  time  he  wrote  his  Index  at  lcaft  20  more 
have  been  difeuvered.  They  ar*  very  generally  divided 
into  three  kinds  : 1 . The  larger,  which  arc  as  big  as  a 
moderate  fowl,  called  nuwaoi  and  cocletooni  ; thefe  have 
very  long  tads.  2.  The  roiddic-fizcd  ones  commonly 
called  parrot/,  which  have  (hurt  tails,  and  are  a little 
larger  than  a pigeon.  And,  3.  The  fmaU  ones,  which 
are  called  paroquet/,  and  have  long  tails  and  are  not 
larger  than  a lark  or  blackbird. 

1 . The  pfittacus  macao,  or  red  and  blue  macao,  is  red, 
except  the  wing  quills  which  above  arc  blue,  below  ru- 
fous : the  fcapular  feathers  are  variegated  with  blue  and 
green  : the  cheeks  are  naked  and  wrinkled.  It  h about 
two  feet  feven  inches  and  a half  long,  and  about  as  big 
as  a capon.  Edwards  fays,  when  perfect,  it  will  meafurc. 
a full  yard  from  bill  to  tail.  It  inhabits  Brafil,  Guiana, 
and  other  parts  of  South  America.  It  was  formerly 
very  common  in  St  Domingo,  but  is  now'  rarely  found 
there*  It  generally  lives  in  rooiil  woods,  especially 


fuch  as  are  planted  with  a particular  kind  of  palm,  per- 
haps  what  is  called  the  macaw  tree.  It  .docs  not  In  fl  . 
general  learn  to  fpeak,  and  its  voice  is  particularly  Pfoj*tu*‘ 
rough  and  dibgmable.  The  ftelh  it  hard,  black, 
and  unfavoury,  but  makes  good  foup,  aand  is  much 
ufed  by  die  inhabitants  of  Cayenne  and  "other  places. 

This  fpecics,  in  common  with  odier  parrots,  is  fubjeft 
to  fits  when  tamed  ; and  though  it  will  live  for  many 
years  though  the  returns  be  pretty  frequent,  it  gene- 
rally fells  a victim  to  that  difeafe  at  laft.  The  Ameri- 
cans call  it  gon%ato.  2.  The  pfittacus  ararauna,  or  blue 
and  yellow  macaw,  is  blue  above,  and  yellow  below, 
and  the  checks  arc  naked,  with  feathery  lines.  It  is- 
about  the  fame  fize  with  the  lail,  and  inhabits  Jamaica, 

Guiana,  Brafil,  and  Surinam.  3.  The  plitttacus  fcvc- 
nts,  or  Brafilian  green  macaw,  is  hlack,  with  a greeoilh 
fplcndor ; the  bill  and  eyes  are  reddiih,  and  the  legs  arc 
yellow.  It  is  about  one  foot  and  five  inches  long,  and 
i*  common  in  Jamaica,  Guiana,  and  Brafil.  It  is  how- 
ever comparatively  rare  ; but  it  is  extremely  beautiful, 
and  of  a very  amiable  and  fbciablc  temper  when  familiar 
and  acquainted  ; but  it  can  neither  bear  ftrangers  nor* 
rivals : its  voice  is  not  flrong,  nor  does  it  articulate  very 
diitmdly  the  word  ato . See  Plate  CCCCXVL 

4.  The  pfittacus  aurora,  or  yellow  amazon,  is  about 
1 2 inches  long,  of  a green  colour,  with  blue  wing  quills, 
and  a white  front ; its  orbits  arc  fuowy.  It  inhabit* 

Mexico  or  Brafil ; but  in  all  probability  the  latter,  from 
the  one  which  S afore  c faw-,  and  which  pronounced 
Portugucfe  words.  The  pfittacus  guineenfis,  ®r  yel- 
low lory,  is  about  ten  inches  long,  and  is  an  inhabitant 
of  Guinea.  *1  he  bill  is  of  a black  colour  ; the  cere,  the 
throat,  and  (pace  about  thr  eyes,  are  white  ; above  the 
eye  there  is  a patch  of  yellow,  and  the  reft  of  the  head* 
and  neck  is  crimfon.  The  bread  is  yellow,  wing  co- 
verts green,  and  the  quills  are  blue,  edged  with  yellow. 

Under  the  wings,  belly,  thighs,  vent,  and  to  the  under 
part  of  the  tail,  the  colour  is  white,  which  laft  is  tip- 
ped with  red  ; the  legs  are  uu/ky,  and  the  claws  black.- 
See  Plate  CCCCXVL 

5*  The  pfittacus  pullariiis,  red-headed  Gyinea  parraket*. 
or  Guinea  fpaiyow,  is  about  five  indies  and  a half  long. 

It  inhabits  Guinea,  and  is  found  in  Etluopia,  the  Eaifc 
Indies,  and  the  ifland  of  Java,  and  fometimc3  in  Suri- 
nam. It  is  green,  with  a red  front,  fulvous  tail,  black 
bar,  and  cinereous  orbits.  The  male  of  this  fpe- 
cics is  peculiarly  affectionate  to  the  female.  Sec 
Plate  CCCCXVI. 

In  Mr  White’s  Journal  of  a Voyage  to  AVtt>  South' 

Wales,  we  find  a defeription,  with  excellent  engra- 
vings, of  feveral  fpecics  of  this  extenfive  genu* ; and  iiv 
Governor  Philip’s  Voyage  to  the  fame  place,  we  find 
deferiptions  and  prints  of  feveral  of  tlie  fame  fpecics. 

But  the  moll  particular  of  the  later  authors  arc  lluffun 
and  Latham,  efpecially  the  lail  ^ to  whofe  extenfive  and* 
accurate  work  we  therefore  refer  our  readers  for  that 
information  which  our  limits  permit  us  not  to  give.  See 
his  Synotfit,  vol  i.  p.  194 — 3:3.  See  alio 
voi.  vi.  p.  63 — 245. 

PSOAS,  in  anatomy.  See  there,  Tall*  of  the- 
Mufdu. 

PSOPHIA#  in  ornithology' ; a genua  belonging  to. 
tire  order  gallina*  'I  he  bul  is  moderate  ; the  upper 
mandible  is  convex  j the  noftrils  arc  oblong,  funk,  au^ 
pervious  ; the  tongue  is  cartilaginous,  flat,  and  friuged 
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Wuphii,  at  the  end;  and  the  leg*  arc  naked  a little  above  the 
knee*.  The  toes  arc  three -before  and  one  behind  ; the 
**  laft  of  which  is  fmall,  with  a round  protuberance  be- 

neath it,  which  is  at  a little  ditlancc  from  the  ground. 

Plate  Mr  Latham  only  enumerates  two  fpedrs:  1.  rfophia 
CCLCXVI  clCpitan*,  or  gold-breafltd  trumpeter.  Its  head  and 
bread.  arc  finooth  and  Ihining  green.  By  the  .Spani- 
ards of  Maynas  it  is  called  uomptUro^  and  by  the  French 
at  Cayenne  ogumi,  under  which  bill  Buffon  deferibes  it. 
It  inhabits  various  part*  of  South  America,  Brail), 
Guiana,  Surinam,  &c.  but  it  i*  mod  plenty  In  the  A- 
maxon*  country.  It  is  about  20  inches  long,  being 
about  the  fizc  of  a large  fowl,  and  lays  eggs  rather  lar- 
ger, of  a blue  green  colour.  It  is  met  with  in  the  Car- 
ribcc  i (lands,  where  it  is  called  a fhenjam%  and  it*  flefh 
it  reckoned  as  good  a*,  that  of  a pheafant.  The  moil 
character; ilic  and  remarkable  property  of  thefc  bird* 
confifls  in  the  wonderful  noife  they  make  either  of 
themfclves,  or  when  urged  by  the  keepers  of  the  menu- 
gerie.  Some  have  fuppofed  it  to  proceed  from  the 
anuty  and  fome  from  the  belly.  It  is  now  certain,  how- 
ever, that  this  noife  pnx-ccds  from  the  lungs.  Sec 
Buffon,  vol.  iv.  p.  390,  &C.  Another  very  remarkable 
circumftance  is,  that  they  follow  people  through  the 
Urects,  and  out  of  town,  and  that  too  even  perfect 
It  rangers.  It  is  difficult  to  get  rid  of  them  ; for  if  you 
enter  a houfe,  they  will  wait  your ‘return,  and  again 
join  you,  though  often  after  an  interval  of  three  hour*. 
**  I have-  fometimes  (fays  M.  cle  la  Bordc)  betaken 
myfclf  to  my  heels;  but  they  ixn  falter,  and  always  got 
before  me  ; and  when  I flopped,  they  Hopped  alfo.— 
1 know  one  (continue*  he)  which  invariably  follow*  all 
the  flrangers  who  enter  his  mailer’s  houfe,  accompa- 
nies them  into  the  garden,  takes  as  many  turn*  as  they 
do,  and  attends  them  back  again."  2.  Pfophia  undu- 
lata,  or  undulated  trumpeter,  ii  about  the  fi/c  of  a 
goofe.  The  upper  part  of  the  body  ia  of  a pale  red- 
difh  brown  colour,  beautifully  undulated  with  black. 
The  head  is  adorned  with  a dependent  cadi  On  each 
fide  of  the  neck,  beneath  the  cars,  begins  a lift  of 
black,  widening  as  it  defeends,  and  meeting  on  the  lower 
part  before,  where  the  feallkcr*  become  greatly  elon- 
gated, and  hang  loofely  down.  '1  l»e  under  parts  are 
generally  white,  the  leg*  arc  of  a dufky  blue  co- 
lour, like  the  bill.  It  is  a native  of  Africa  : Mr  La- 
tham’s fpecimen  came  from  Tripoli. 

PSOKAI.EA,  in  botany:  A genu*  of  the  dccan- 
dria  order,  belonging  to  the  diadelphia  dak  of  plants  ; 
and  in  the  natural  method  ranking  under  the  3*d  or- 
der, Papithwue*.  The  calyx  is  powdered,  with  cal- 
- lous  points,  and  as  long  a*  the  monofpennou*  legumcn. 

The  moll  remarkable  fpecies  are,  1.  The  primata,  or 
pinnated  pforalea,  rifeswith  a woody  foft  item,  branch- 
ing five  or  fix  feet  high,  pinnated  leave*  of  three  or 
four  pair  of  narrow  lobe*  terminated  by  an  odd  one, 
and  at  the  axilla*  clofe-fitting  blue  flowers  with  white 
keel*.  It  is  a native  of  Ethiopia.  2.  The  bitummofa, 
or  bituminous  trifoliate  pforalea,  rifes  with  a fhnibby 
llalk,  branching  fparingly  abwut  two  or  three  feet  high, 
with  ternate  or  thrce-lobed  leaves  of  a bituminous 
feent,  and  blue  flowcis  in  clofc  heads ; it  grow#  in  I- 
taly  and  in  France.  3.  The  aculeata,  or  aculeatcd  prick- 
ly pforalea,  rife*  with  a fhrubby  branching  Item  three 
*>r  four  feet  high,  with  temate  leaves,  having  wedge- 
Ihapcd  lobes,  terminating  in  a recurved  (harp  pomt, 


and  the  branches  terminated  by  rotmdifh  heads  of  blue  Pf’dinns  j, 
flowers  ; it  grow*  in  Ethiopia.  Thefc  plant*  flower  *'1} ' :ll‘ 
here  every  fummer  ; the  firft  fort  greateft  part  of  that  ’ 
teafon,  and  the  others  in  July  and  Auguft  ; all  of 
which  are  fuoeeedcd  by  feed*  in  autumn.  #Kecp  them 
in  pots  in  order  for  renewing  into  the  grecn-houfc  in 
winter.  They  are  propagated  by  feeds,  fown  in  a 
hot-bed  in  the  faring ; and  when  the  plant*  are  two 
or  three  inches  high,  prick  them  in  feparate  fmall  pots, 
and  gradually  harden  them  to  the  op^n  air,  fo  as  to 
bear  it  fully  by  the  end  of  May  or  beginning  of  June. 

They  may  alfo  be  propagated  by  cuttings  any  time  in 
fummer,  planted  in  pots,  and  plunged  in  a little  heat, 
or  covered  clofe  with  hand-glalfes,  (haded  from  the  fun, 
and  watered. 

PSYCHOTRIA,  in  botany:  A genus  of  the  mo- 
nogynia  order,  belonging  to  the  pentandria  clafs  of 
plants ; and  in  the  natural  method  ranking  under  the 
47th  order,  Strl/ate.  The  calyx  is  quinquedentate. 
perfifttng,  and  crowning  the  fruit  ; the  corolla  U tubu- 
lated ; the  berry  globule  ; with  two  hemifpherical  ful- 
catcd  feeds. 

The  fpecica  arc  four,  viz.  t.  Afpatica  ; 2.  Serpens  ; 

3.  Hcrbacea ; and,  4.  Emetiea.  They  are  all  native* 
of  Jamaica.  See  Ipecacuanha. 

PSYLLI,  (Strabo,  Ptolemy):  a people  in  the 
fouth  of  Cyretiaica,  fo  called  from  king  Pfyllus,  (Aga- 
thargidcs,  quoted  by  Pliny)  : almoft  all  overwhelmed 
by  fand  driven  by  a fouth  wind  (Herodotus).  They 
had  fomething  in  their  bodies  fatal  to  ferpents,  and 
their  very  fmell  proved  a charm  againft  them,  accord- 
ing to  Pliny,  Lucan,  5tc. 

Though  we  may  jultly  look  upon  it  as  fabulous, 
that  thefe  people  had  any  thing  in  their  bodies  diffe- 
rent from  others  ; it  in,  howcTtr,  certain  that  there  arc 
in  Egypt  at  this  day  fome  perfons  who  have  a me- 
thod of  handling  the  mod  poifonous  ferpents  without 
any  hurt.-  Of  thefe  Mr  Haflelquift  gives  the  following 
account : 

44  They  take  the  molt  poifonous  vipers  with  their 
bare  hands,  jday  with  them,  put  them  in  their  bo- 
foms,  and  ufe  a great  many  more  tricks  with  them, 
as  I have  often  feen.  I have  frequently  fecn  them 
liandle  thofc  that  were  three  or  four  feet  long,  and  of 
the  moll  horrid  fort.  I inquired  and  examined  whe- 
ther they  had  cut  out  the  vipers  poifonous  teeth  ; but 
I have  with  my  own  eyes  feen  they  do  not.  We  may 
therefore  conclude,  thafl  there  are  to  this  day  Pfylli  in 
Egypt ; but  what  art  they  ufe  is  not  cafily  known. 

Some  people  are  very'  fu  per  flit  ions,  and  the  generality 
believe  this  to  be  done  by  fome  ftipematural  art  which 
they  obtain  from  invifiblc  being*.  I do  not  know 
whether  their  power  is  to  be  aferibed  to  good  or  evil  ; 
but  I am  perfuaded  that  thofc  who  undertake  it  ufe 
many  fupeillitions. 

44  The  art  of  fafeinating  ferpents  is  a fccrct  amongft 
the  Egyptians.  It  is  worthy  the  endeavours  of  all  natu* 
ralifls,  and  the  attention  of  every'  traveller,  to  learn  fome- 
thing decifivc  as  to  this  affair.  Flow  ancient  this  art 
is  among  the  Africans,  may  be  concluded  from  the  an- 
cient Marii  and  Pfylli,  who  were  from  Africa,  and  daily 
fii owed  proofs  of  it  at  Rome.  It  is  very  remarkable 
that  this  fhould  be  kept  a fecret  for  more  than  23.10 
years,  being  known  only  to  a few,  when  we  have  feen 
how  many  other  fccrct*  have  within  that  time  beer,  re- 
vealed. 
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vealed.  The  circumftanccs  relating  to  the  fafeination 
of  ferpents  in  Egypt,  related1  to  me,  were  principally, 
1.  That  the  art  is  only  knowu  to  certain  families,  who 

ropagate  it  to  their  offspring.  2,  The  perfon  who 

nows  how  to  fafeinate  ferpents,  never  meddles  with 
other  poifonoua  animals,  fuch  as  fcorpiwns,  lizards, 
&c.  There  are  different  perfons  who  know  how  to 
fafeinate  thefc  animals  ; a*id  they  again  never  meddle 
with  ferpents.  3.  Thofe  that  fafeinate  ferpents,  eat 
than  both  raw  and  boiled,  and  eves)  make  broth  of 
them,  which  they  eat  very  commonly  amorgft  them ; 
but  in  partieular,  th<^  cat  fuch  a difn  when  they  go 
out  to  catch  them.  I have  been  told,  that  ferpents 
fried  or  boiled  are  frequently  cat  by  the  Arabians  both 
in  Egypt  and  Arabia,  though  they  know  not  how  to 
fafeinate  them,  but  catch  them  cither  alive  or  dead. 
4.  After  they  have  cat  their  foup,  they  procure  a blef- 
fmg  from  their  feheik  ( priofl  or  lawyer),  who  ufes  fomc 
fuperflitious  ceremonies,  and  amonglt  others,  fpits  on 
them  fevcral  times  with  certain  gcitures.  Thin  man- 
ner of  getting  a blcffmg  from  the  prieft  is  pure  fuper- 
ftition,  ami  certainly  caanot  in  the  lead  help  to  fafeinate 
ferpents ; but  they  believe,  or  will  at  lead  perfuade 
others,  that  the  power  of  fafemating  ferpents  depends 
upon  this  circumltancc.” 

Notwithltanding  this  'teflimony  of  HafTclquid,  the 
dory  of  the  incantation  of  ferpents,  though  frequently 
alluded  to  in  Scripture,  has  been  generally  treated  as 
a fable.  It  is,  however,  affirmed  as  a certain  truth, 
both  by  Mr  Bruce  and  M.  Savary.  44  There  is  no 
doubt  (fays  the  former  of  thefc  travellers)  of  its  reali- 
ty. The  Scriptures  arc  full  of  it.  All  that  have  been 
in  Egypt  have  fecn  as  many  different  indances  as  they 
chofc.  Some ‘have  doubted  that  it  was  a trick  ; and 
that  the  animals  thus  handled  had  been  full  trained, 
and  then  deprived  of  their  power  of  hurting  ; ar.d  fond 
of  the  difeovery,  they  have  relied  thimfclves  upon  it, 
without  experiment,  in  the  face  of  all  antiquity.  But 
I will  not  hefitate  to  aver,  that  I have  feen  at  Cairo 
(and  this  may  be  feen  daily  without  any  trouble  or  ex- 
pence), a man  who  came  from  the  catacombs,  where 
the  pits  of  the  mummy  birds  are  kept,  who  has  taken 
a crrulles  with  his  naked  hand  from  a number  of  others 
lying  at  the  bottom  of  a tub,  has  put  it  upon  his  bare 
bead,  covered  it  with  the  common  red  cap  he  wears, 
then  taken  it  out,  put  it  in  his  bread,  and  tied  it  about 
bis  neck  like  a necklace  ; after  which  it  has  been  ap- 
plied to  a hen,  and  bit  it,  which  ^icd  in  a few  minutes; 
and,  to  complete  the  experiment,  the  man  has  taken  it 
by  the  neck,  and  beginning  at  his  tail,  has  ate  it  as  one 
would  do  a carrot  or  dock  of  celery,  without  any  Teem- 
ing repugnance. 

44  We  know  from  hidory,  that  where  any  country  haa 
been  remarkably  infeded  with  ferpents,  there  the  people 
have  been  feretned  by  this  fecret. 

44  To  leave  ancient  hidory,  I can  myfclf  vouch,  that 
all  the  black  people  in  the  kingdom  of  Sennaar,  whe- 
ther Eungc  or  Nuba,  arc  perfectly  armed  agaiud  the 
bite  of  either  fcorpion  or  viper.  They  take  the  ccra- 
ftes  in  their  hands  at  all  times,  put  them  in  their  bofoms, 
and  throw  them  to  one  another  as  children  do  apples  or 
balls,  without  having  irritated  them  by  this  ufage  fo 
much  as  to  bite.  The  Arabs  have  not  this  fecret  na- 
turally, but  from  their  infancy  they  acquire  an  exemp- 
tion from  the  mortal  confcqucnces  attending  the  bite 


of  thefc  animals,  by  chewing  a certain  root,  and  wafh- 
ing  thcmfclves  (it  is  not  anointing)  with  an  infufion  of 
certain  plants  in  water.*' 

From  this  account  we  ffiould  be  apt  to  think,  that 
thefe  vipers  really  *uou/ j not  bite  any  who  were  thus 
armed  againd  their  poifon  ; cfpecially  its  he  adds,  that 
he  44  conilantly  obferved,  that  the  vipet,  however 
lively  before,  upon  being  feized  by  any  of  thefe  barba- 
rians, feemed  as  if  taken  with  ikknefs  and  fccblcnefs, 
frequently  fliut  his  eyes,  and  never  turned  hi*  mouth 
towards  the  arm  of  the  perfon  who  held  him."  Yet 
in  another  place,  fpeaking  of  the  activity  of  the  cera- 
des,  he  fays,  44  I faw  one  of  them  at  Cairo,  in  the 
houfc  of  Julian  and  Rofa,  crawl  up  the  fide  of  a box  in 
which  there  were  many,  and  there  lie  dill,  as  if  hiding 
himfclf,  till  one  of  the  people  who  brought  them  to  us 
came  near  him  ; and  though  in  a very  difad vantagcoim 
podurc,  llicking  as  it  were  perpendicularly  to  the  fide 
of  the  box,  he  leaped  near  the  diftance  of  three  feet, 
and  faftened  between  the  man’s  forefinger  and  thumb, 
fo  as  to  bring  the  blood.  The  fellow  fhowed  no  figns 
of  either  pain  or  fear,  and  even  kept  him  with  us  full 
four  hours,  without  his  applying  any  fort  of  remedy,  or 
feeming  inclined  to  do  fo.” 

It  is  difficult  to  fee  how  thefe  two  accounts  can  be 
reconciled.  If  thofe  who  catch  vipers  are  in  danger  of 
being  bit  by  them  after  they  are  catchcd,  certainly  they 
mud  be  fo  before,  and  then  the  whole  relation  becomes 
contradictory.  Our  author  tells  us,  that*  thefe  feats 
were  performed  for  a ftafon , by  thofe  who  were  artifi- 
cially armed  againd  the  viper's  poifon,  as  well  as  thofe 
who  had  the  exemption  naturally  ; but  though  put  in 
podeffion  of  the  drug*,  he  never  had  the  courage  to 
make  the  experiment.  That  he  ihould  have  made  fuch 
a dreadful  experiment  on  himfe/f  no  perfon  in  his  fenfea 
would  expert  ; but  it  is  indeed  very  furprifmg,  that  he 
did  not  attempt  by  mean*  of  thefe  medicines  to  arm 
fomc  of  the  brute  creatures,  of  the  lives  of  which  h* 
was  fufficicntly  prodigal,  againlt  the  effects  of  that 
deadly  poifon  by  which  fo  many  of  them  ptrifhed.— 
As  furpriling  it  is,  that  he  did  not  try  wliat  effect  the 
root  or  it*  decodtion  would  have  upon  the  ferpent* 
thcmfclvc* ; or  that  though  he  fays  he  had  a fmall 
quantity  of  this  extraordinary  root  by  him,  he  gave 
neither  drawing  nor  defeription  of  it. 

Though  it  is  impoffiblc  to  reconcile  the  particulars 
of  this  account  to  one  anollwi,  the  general  fact  of 
the  incantation  is  confirmed  by  the  teltimony  of  M. 
Savary.  This  writer  tells  us,  that  he  faw  at  the  feaii 
of  Sidi  Ibrahim,  a troop  of  people,  fccmingly  poffcflcd, 
with  naked  ai  ms  and  a fierce  look,  holding  in  their 
hands  enormous  ferpents,  which  twined  round  their 
body,  and  endeavoured  to  cfcape.  Thefc  PfylU,  grafp- 
ing  them  drongly  by  the  neck,  avoided  the  bite  ; and 
notwithltanding  their  hilling,  tore  them  with  their 
teeth,  and  ate  them  alive,  while  the  blood  dreamed  from 
their  mouth. 

PTARMIGAN,  in  ornithology.  Sec  Tetrao. 

PTELEA,  shrub-trefoil  : A genus  of  the  mo- 
nogynia  order,  belonging  to  the  tetrandria  clafs  of 
plants  ; and  in  tlw  natural  method  ranking  with  thofe 
of  which  the  order  is  doubtful.  The  corolla  is  tetra- 
petalous ; the  calyx  quadripartite  inferior ; the  fruit  is 
monofpermous,  with  a roundith  membrane  ih  the 
middle* 
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^crii.  The  fpecies  arc,  1 . The  trifolfata,  or  Carolina  Ihrob- 
— v— ' trefoil,  hath  a fhrubby  upright  fton,  dividing  into  a 
branchy  head  eight  or  ten  feet  high,  covered  with  a 
fmooth  purpliih  hark,  trifoliate  leaves,  formed  of  oval 
fpear-lhapcd  folioles,  and  the  branches  terminated  hy 
large  hunches  of  green ilh- white  dowers,  fuceecdcd  by 
rnundilh,  bordered  capfulrs.  a.  The  vifcola,  or  vifeous 
Indian  ptelea,  rife*  with  feveral  flrong  ihrnbby  Hems, 
branching  err&Jy  12  or  15  feet  high,  having  a light 
brown  bark,  fpCarlhapcd,  ttiff,  fimple  leaves,  and  tlic 
'branches  terminated  by  chillers  of  greenilh  flowers. 

The  firft  fpecies  is  a hardy  deciduous  Ihrub,  and  a 
proper  plant  for  the  ftvrubbery  and  other  ornamental 
plantations  to  incrcafe  the  variety.  It  is  propagated 
by  feeds,  layers,  and  cutting*. 

The  fecond  fpecies  is  a dove-plant,  and  is  propaga- 
ted commonly  by  feeds. 

PTERIS,  in  botany;  a genus  of  the  order  of 
fillets,  belonging  to  tlic  cryptogamia  clafs  of  plants. 
The  fructification*  arc  in  lines  under  the  margin. 
There  arc  *9  fpecies;  the  moft  remarkable  is  the 
aqutKna,  or  common  female  fern.  The  root  of  this 
is  vifeid,  naufeous,  and  bitterifh  ; and  like  all  the  rdl  of 
the  fern  tribe,  ha*  a fait,  mucilaginous  tafte.  It  creeps 
under  the  ground  in  fomc  rich  foils  to  the  depth  of 
five  or  fix  feet,  and  is  very  difficult  to  be  dcflroyed. 
Frequent  mowing  in  pallure-gTounds,  plentiful  dung- 
ing in  arable  lands,  but,  above  all,  pouring  urine  up- 
on it,  are  tfec  moil  approved  methods  of  killing  it.  It 
luta,  however,  many  good  qualities  to  counterbalance 
the  few  bad  ones.  Fern  cut#whflc  green,  and  left  to 
rot  upon  the  ground,  is  a good  improver  of  land  ; for 
it*  allies,  if  burnt,  will  yield  the  double  quantity  of 
fait  that  mod  other  vegetables  will.-— Fern  is  alfo  an 
excellent  manure  for  potatoes ; for  if  buried  beneath 
their  roots,  it  never  fails  to  produce  a good  crop. — 
Its  ailringcncy  is  fo  great,  that  it  is  ufed  in  many  places 
abroad  in  dreffing  and  preparing  kid  and  chamois  lea- 
ther.—In  feveral  places  in  the  north,  the  inhabitants 
mow  it  green,  and,  burning  it  to  allies,  make  thofe 
allies  up  iuto  balls,  with  a little  water,  which  they  dry 
in  the  fun,  and  make  ufe  of  them  to  wafh  their  linen 
with  inftead  of  foap.  In  many  of  tlve  Weilern  IHcs  the 
people  gain  a very  confidcrablc  profit  from  the  fale  of 
the  afhes  to  foap  and  glafs  makers.— In  Glen  Elg  in 
Invemef*thire,  and  other  places,  the  people  thatch 
their  houfes  with  the  tlalks  of  this  fern,  and  fallen 
them  down  with  ropes  made  either  of  birk-bark  or 
heath.  Sometimes  they  ufe  the  whole  plant  for  the 
fame  purpofc,  but  tliat  does  not  make  fo  durable  a co- 
vering.— Swine  arc  fond  of  the  roots,  cfpccially  if 
boiled  in  their  walh. — In  fome  parts  of  Normandy  we 
read  that  the  poor  have  been  reduced  to  the  miferable 
ncccfiity  of  mixing  them  with  their  bread.  And  in 
Siberia,  and  fomc  other  northern  countries,  the  inha- 
bitants brew  them  in  their  ale,  mixing  one-third  of  the 
roots  to  two-thirds  of  malt. — The  ancients  ufed  the 
root  of  this  fern,  and  the  whole  plant,  in  dccodions 
and  diet-drinks,  in  chronic  diforders  of  all  kinds,  ari- 
fing  from  obftruttions  of  the  vifccra  and  the  fpleen. 
Some  of  the  moderns  have  given  it  a high  character  in 
the  fame  intentions,  but  it  is  rarely  ufed  in  the  prefent 
practice.  The  country  people,  however,  Hill  conti- 
nue to  retain  fome  of  its  ancient  ufes ; for  they  give  the 
jpowder  of  it  to  dcilroy  worms,  and  look  upou  a bed 


of  the  green  plant  as  a fovereign  cure  for  the  rickets  in  Pyrscar 
children. 

PTEROCARPU3,  in  botany  : A genu*  of  the  de*  I! 
candria  order,  belonging  to  the  diadclphia  clafs  of  ItP^cut.  ^ 
plants ; ami  in  the  natural  method  ranking  under  the 
3 2d  order,  Pati&onacr*.  The  calyx  is  quinquedentate, 
the  capfulc  falcated,  filiaccous,  varicofe.  The  feeds  are 
few  and  folitary.  There  are  four  fpecies,  viz.  1.  Dra- 
co ; 2.  Ei  uti a f>L\ Hum  ; 3.  J. until m ; and,  4.  S mta/inui. 

This  lad  is  by  fomc  referred  to  the  genus  Santa  turn.  It 
is  called  red  faun  dirt ; and  the  wood  is  brought  from 
the  EaH  Indies  in  large  billets,  bf  a compact  texture,  a 
dull  red,  aimed  blackifh  colour  on  the  out  fide,  and  a deep 
brighter  red  within.  This  wood  has  no  manifed  fmcll, 
and  little  or  no  tade.  It  has  been  commended  as  a 
mild  allringent,  and  a corroborant  of  the  nervous  fyf* 
tern ; but  thefe  are  qualities  that  belong  only  to  the  # 
yellow  fort. 

The  principal  ufe  of  red  launders  is  as  a colouring 
drug  ; with  which  intention  it  is  employed  in  fome  for- 
mulas, particularly  in  the  tmffmra  lovendu/*  cempojita* 

It  communicates  a deep  red  to  re&ified  fpirit,  but  give# 
no  tiuge  to  aqueous  liquors ; a fmaQ  quantity  of  the 
refin,  ex  traded  by  means  of  fpirit,  tinges  a large  one  of 
frdh  fpirit  of  an  elegant  blood-red.  There  is  feared jr 
any  oil,  that  of  lavender  excepted,  to  which  it  com- 
municates its  colour.  Geodroy  and  others  take  notice, 
that  the  Brazil  woods  are  fometimes  fubdrtuted  for  red 
fauoders  ; and  the  college  of  Brudels  are  in  doubt  whe- 
ther all  that  is  fold  among  them  for  founders  be  not 
really  a wood  of  that  kind.  According  to  the  account 
which  they  have  given,  their  faunders  is  certainly  tlic 
Brazil  wood  ; the  didinguilhing  character  of  which  is, 
that  it  imparts  its  colour  to  water. 

PTERQCOCEUS,  in  botany,  is  a fpecies  of  the 
genus  Calligonum.  See  Calligonum. 

PTERONIA,  in  botany:  A genus  of  the  polyga- 
mia  equalis  order,  belonging  to  the  fyngenefta  clafs  of 
plants ; and  in  the  natural  method  ranking  under  the 
49th  order,  Lompofit*.  The  receptacle  is  full  of  mul- 
tipartite briltlcs  ; the  pappus  a little  plumy  ; the  calyx 
imbricated. 

PTEROSPERMUM,  in  botany;  A genus  of  the 
polyandria  order,  belonging  to  the  monoddphia  clafs 
of  plants  ; and  in  the  natural  method  ranking  under  the 
37th  order,  Commntfer *.  The  calyx  is  quinquepartite; 
the  corolla  confitls  of  five  oblong  fpreading  petals.  The 
filaments  are  about  15,  which  unite  towards  the  bafe 
into  a tube.  The  ftyle  is  cylindrical ; the  capfulc  is  oval, 
woody,  and  quinquelocular,  each  of  which  are  bivalved, 
containing  many  oblong,  comprefied,  and  winged  feeds* 

There  is  only  one  fpecies,  viz.  the  Prntafdn^  a native 
of  the  Eaft  indies  ; the  wood  of  which  is  very  hard, 
and  very  like  that  of  the  holly-tree. 

PTINUS,  a genus  of  infe&s  belonging  to  the  order 
of  coleoptera.  The  antennae  are  filiform  : The  lafl  or 
exterior  articulations  are  longer  than  the  others  ; The 
thorax  is  nearly  round,  without  a margin,  -into  which 
the  head  is  drawn  back  or  received : The  feet  are 
made  lor  leaping.  The  moll  remarkable  fpecies  arc, 

I.  The  pe&inicorni*.  This  is  produced  horn  a worm 
that  lodges  in  wood  and  the  trunks  of  trees,  fuch  as 
the  willow,  where  it  makes  deep  round  holes,  turns  to 
a winged  infedl,  takes  flight,  and  roofts  upon  flowers. 

It  is  ditlinguifhed  by  its  antenna*  pectinated  on  one 
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ifir,  whence  ft  ha*  the  nan*  of  feathered.  The  elytra 
and  thorax  are  of  a deep  clay  coloured  brown,  the  an* 
tennr  and  leg*  arc  of  a pale  brown. 

2.  The  pettinax  The  form  of  this  infc&  rcfcmblea 
the  preceding  one,  Caving  that  its  antennae  arc  filiform. 
Ll  is  all  over  of  a deep  blackiih  brown  colour  refetn- 
bling  foot.  It  attacks  ho  lifehold-furniture,  clothes, 
furs,  and  cfpecially  animals  dried  and  preferved  in  col- 
lections of  natural  hiflnry,  where  it  makes  great  havock. 
When  caugnt,  this  tnfe&  bends  its  legs,  draws  back 
its  head,  and  lies  as  if  it  was  dead  till  it  thinks  itfdf 
out  of  danger.  It  cannot  be  forced  out  of  thia  date  of 
inaction  cither  by  pricking  or  tearing  ; nothing  but  a 
■ftrong  degree  of  heat  can  oblige  it  to  refume  its  mo- 
tion and  run  away.  There  arc  many  beautiful  varieties 
of  this  genus  ; but  they  in  general  efcapc  our  attention 
by  their  minutenefs,  and  living  among  hay,  dried 
leaves,  and  divers  other  dufty  matters,  where  they  un- 
dergo their  metamorphofes.  The  larvz  of  (base  are 
found  in  trunks  of  decayed  tires,  in  old  tables,  chairs, 
Bee.  See  Plate  CCCCXVI. 

PTIS  AN,  is  properly  barley  decorticated,  or  de- 
prived of  its  hulls,  by  beating  in  a mortar,  as  was  the 
ancient  prod  ice  ; though  the  epoling  potion  obtained 
by  boiling  fuch  barley  in  water,  and  afterward*  fwcet* 
cuing  the  liquor  with  ITquoricc-root,  is  what  at  prefent 
goes  by  the  name  of  ptifar « ; and  to  render  it  laxative, 
tome  add  a littk  fena  or  other  ingredient  of  the  fame 
intention. 

PTOLEMAIC  Svjlem  of  Afronow,  is  that  in- 
vented by  Claudius  Ptolcracus  See  Ptolemy  (Clau- 
dius). 

PTOLEMAIS,  (anc.  gcog.)  ; the  port  of  Arfinoc, 
Situated  on  the  weft  branch  of  the  Nile,  which  concurs 
to  form  the  ifland  called  A romot  H nr acleote. i,  to  the 
fouth  of  the  vertex  of  the  Delta. 

Ptoi.emais  (Strabo)  ; the  largtft  and  moft  confi- 
duable  town  of  the  Theban,  or  Higher  Egypt,  and 
fn  nothing  fhort  of  Memphis ; governed  in  the  man- 
ner of  a Greek  republic  ; fitunted  on  the  weft  fide  of 
the  Nile,  ahnoft  oppofite  to  Coptos.  This  town, 
which  was  built  by  Ptolemy  Philadelphia,  is  now 
known  by  the  name  of  Pio/ometa.  The  walls  and  gates 
are  dill  entire,  and  there  are  a vaft  number  of  Greek  in- 
feriptions,  but  only  a few  columns  of  the  portico  re- 
main. Tlverc  is  likewife  an  Ionic  temple,  done  in  the 
moft  ancient  manner  of  executing  tint  order,  of  which 
Mr  Bruce  took  a drawing,  which  is  preferved  in  the 
king's  colled ’on— -Another,  of  Cyremuca,  anciently 
called  Pane.— A third  of  the  Troglodytica,  furnamed 
Epiiberje,  from  the  chacc  of  wild  brails,  as  elephants  : 
King  in  the  fame*  parallel  with  Meixx?  (Strabo)  ; on  the 
Arabian  gulf  (Pliny)  ; 4820  ftadia  to  the  foutli  of 
Berenice  — A fourth,  of  Galilee,  anciently  called  Aus% 
or  Aron  ; made  a Roman  colony  under  the  emperor 
Claudius  (Pliny).— -A  fifth  of Tarnphylia  ; fituateducar 
the  river  Milas,  on  the  borders  of  Cilicra  Afpera. 

PTOLEMY'  (Sotcr,  or  Lag  us),  biu^  of  Egypt*  a 
renowned  warrior,  and  tM  excellent  prmce : lie  efta- 
blilhed  an  rx^kroy  at  Alexandria,  aud  was  himft-lf  a 
man  of  letters.  Died  : 84.  B.  C.  aged  92. 

Ptoxemy  (PhUadclphus),  his  fecund  Ion,  fticcerdcd 
him  to  the  exdufiou  of  Ptolemy  Cciaunus.  He  was  re- 
Boomed  as  a conqueror,  but  more  revered  for  1ms  great  vir- 
You  XV.  Part  II. 
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tucs  and  political  abilities.  He  eftablilhed  and  augmented 
die  famous  Alexandrian  library,  which  had  been  be- 
gun by  hi*  hither.  He  greatly  inercafed  the  commerce 
of  Ejg)pt,  and  granted  coniidc table  privileges  to  the 
Jews,  trom  whom  be  obtained  a copy  of  the  Old  To* 
{foment,  which  he  caufed  to  be  t ran  Hated  into  Greek* 
and  dapolitcd  in  his  library.  This  is  fuppofed  to  have 
been  the  verfion  called  die  Sefiuagint,  He  died  246 
years  B.C  aged  64. 

Ptolemy  (Ccraunos),  the  elder  brother,  fled  to 
Seleucus  king  of  Maccdoa,  who  received  him  heri- 
tably ; in  return  for  which  he  aflaflimted  him,  and 
ufurped  his  crown.  He  then  invited  Ariinrx  , who 
was  his  widow  and  his  own  filler,  to  {hare  the  govern- 
ment with  him ; but  as  foon  as  be  got  her  in  his  pow- 
er,  he  murdered  her  and  her  children.  He  u\n  at 
length  defeated,  foiled,  and  torn  limb  from  limb  by 
the  Gauls,  279  B.  C. 

Ptolemy  (Claudius),  a celebrated  mathematician 
and  allrologer,  was  born  at  Pdufium,  and  furnamed 
by  the  Greeks  AJofi  Divine  and  Moji  Wife,  lie  flou- 
riflwd  at  Alexandria  in  the  fccond  century,  under  the 
reigns  of  Adrian  and  Marcus  Aurelias,  about  the 
1381I1  year  before  the  Chriftian  era.  There  are  ftill 
extant  his  Geography,  and  fcvcral  learned  works  on 
aftronomy.  The  principal  of  which  arc,  i.The  A I ma- 
ge ft  ; 2.  De  Judiciit  Ajlrologieu ; 3.  Ptanifphsrivm.  Hi» 
fyftcm  of  the  world  was  for  many  years  adopted  by 
the  philofophcrs  and  aftrondmers ; but  the  learned  have 
rejected  it  for  the  fyftcm  of  Copernicus.  See  Astro- 
nomy, n®  16. 

PTYALISM,  in  medicine,  a falivation,  or  frequent 
and  copious  difeharge  of  fniiva.  The  word  is  Greek* 
formed  from  *»■«*•'  “ to  fpit.M 

PUBERTY,  denote*  the  age  at  which  a perfon  it 
capable  of  procreating  or  begetting  children.  Six*  Maw, 
nu  13 — 18. 

Puberty,  in  law,  is  fixed  at  the  are  of  12  in  fe- 
males, and  14  in  males;  after  which  they  are  rec- 
koned to  be  fit  for  marriage.  But  as  to  crimes  and 
puniftimcnts*  the  age  of  puberty  is  fixed  at  14  in  both 
iexes. 

PUBES,  in  anatomy, «dc notes  the  middle  part  of  the 
hypogaftric  region  in  men  or  women,  lying  between 
die  two  inguina  or  groins. 

Sr  then  of  the  Posts.  Sec  Midwifery  and  S/g«wi~ 

tian  Operat  or r. 

Pubes,  in  botany,  the  hair  or  down  on  the  leaves 
of  fomc  plants.  Sc*  Hair. 

PUBLICAN,  among  the  Romans,  one  who  fann- 
ed the  taxes  and  public  revenues. 

PUBLICATION,  the  art  of  nuking  a thing  known 
to  the  world*  the  fame  with  promulgation. 

PUBLIUS  Syr  vs,  a Syrian  mimic  poet,  who  Hots* 
rilhed  about  44  years  before  Cilriit.  He  was  original- 
ly a Have  fold  to  a Koruna  patrician,  called  Domit  u/« 
who  brought  him  up  with  great  attention,  ami  ge\c 
him  his  freedom  when  of  age.  He  gained  the  eft  tern  of 
the  moll  powerful  roe « at  Rome,  and  reckoned  J.  Cwiar 
among  his  patrons*  He  foon  cclipicd  the  poet  Laheri- 
u»,  whofc  hurlelque  compofitious  were  in  general  efteem. 
'1  here  remains  ol  Publius,  a collection  of  moral  fas- 
tcnces*  written  in  iambics,  and  placed  in  alphabttku! 
order. 
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C>A*PUCERON,a  name  given  by  n.itumliils  to  a very 
n markable  frccies  of  animal  of  the  puecrou  kind.  'I  hey 
^ury  tbemfelvcs  in  the  elcfta  of  the  oak  and  fomc  other 
tret*,  and  getting  into  the  crevice*,  where  the  bvk  is 
a little  fepamted  from  the  wood,  they  there  live  at  cafe, 
and  feed  to  their  fiO,  without  being  expofed  to  their 
common  enemies.  'Flicy  arc  larger  than  the  other  pu- 
cerorts,  the  winged  ones  being  nearly  as  large  as  a com- 
mon houfc  fly;  and  thofc  without  wing*  arc  alio  larger 
than  any  other  fpcctei  of  the  fame  genus.  The  ping- 
ed one*  are  black,  and  the  other?  of  a coffee  colour. 
Their  trunk  is  twice  the  length  of  their  1 todies,  and, 
when  walking,  it  is  carried  flraight  along  tfie  belly,  trail- 
ing behind  it  with  the  point  up.  when  the  creature 
has  a mind  to  fuck  a part  of  the  tree  that  is  juft  before 
it,  it  draws  up,  and  fhurtens  the  trunk,  till  it  brings  it 
to  a proper  length  and  direction  ; but  when  it  fucks 
in  the  common  way,  it  crawls  upon  the  iuncr  fur  face  of 
the  hark,  and  the  turned  up  end  of  the  trunk,  which 
refemblcs  a tail,  fixes  it  fell  againit  the  wood  that  is  be- 
hind it,  or  contiguous  to  its  back,  and  fucks  there.  The 
extremity  of  this  trunk  holds  fo  faff  by  the  wood,  that 
when  it  is  yulledaway,  it  frequently  brings  a final!  piece 
of  the  wood  away  with  it. 

The  ants  are  aa  fond  of  thefe  as  oF  the  other  fpccies 
of  puccrons,  and  that  for  the  fame  reafbn,  not  feeding 
upon  them,  but  on  their  dung,  which  is  a liquid  mat- 
ter of  a fwcet  tafte,  and  is  the  natural  juice  of  the  tree, 
very  little  altered.  Thefe  creatures  are  the  furelk 
guides  where  to  find  this  fpccies  of  pitceron  ; for  if  we 
at  any  time  fee  a number  of  thefe  crawling  up  an  oak 
to  a certain  part,  aud  there  creeping  into  the  clefts  of 
the  bark,  we  may  be  allured  that  in  tliat  place  there 
arc  quantities  of  thefe  oak  puccrons.  Hie  ants  arc  fo 
extremely  fond  of  the  juices  of  the  tree,  wlien  prepared 
for  them  by  palling  through  the  body  of  this  animal, 
tbat  when  the  puccron  has  a drop  not  yet  evacuated,  but 
hanging  only  in  put  out  at  the  paflage,  an  ant  w ill  of- 
ten feizc  oil  it  therci 

Pucsroks,  V ine -fritter) , or  Plant-lice.  See  Arms. 

PUDENDA,  the  parts  of  generation  m both  fexes. 
See  Anatomy,  n°  J07  and  108. 

PUERILITY,  in  difeourfe,  is  defined  by  Longinus 
to  be  a thought  which}  by  being  too  far  fetched,  be- 
comes flat  and  inlipid.  Puerility,  he  adds,  is  the  com- 
mon fault  of  thofc  who  affed  to  fay  nothing  but  what 
is  brilliant  and  extraordinary. 

PUFFENDORF  (Samuel  de)  was  bom  fn  1631 
at  Fleh,  a little  village  in  Miftiia,  a province  in  Up 
p#r  Saxony  ; and  w as  fon  of  Elias  Puffandorf,  mimttcr 
of  that  place.  After  having  made  great  progrefs  in 
the  feienees  at  Leipfic,  he  turned  his  thoughts  to  the 
ftudy  of  the  public  law,  which  in  Germany  cunfifb  of 
the  knowledge  of  the  rights  of  the  empire  ovr  the 
princes  and  dates  of  which  it  is  computed,  and  thofe 
of  the  princes  and  dates  with  refpedt  to  each  other. 
But  though  he  ufed  his  utmofl  ‘efforts  to  dillinguilh  him- 
fel/Thc  defpifed  thofc  pompous  titles  which  arc  fo  much 
fought  for  at  univcifitics,  and  never  would  take  the  de- 
gree of  doctor.  He  accepted  the  place  of  governor  to 
the  fon  of  Mr  Coyet,  a Swcdilh  nobleman,  who  was 
then  ambaflador  from  Sweden  to  the  court  of  Den- 
K$rk.  For  this  purpofc  he  went  to  Copenhagen,  but 
continued  not  long  at  wfc  there ; for  the  war  being  re- 


newed fome  time  after  between  Denmark  and  Sweden,  Puffen-Wt 

he  was  fei/vd  with  the  whole  family  of  tne  amhafedor.  1! 
During  his  confinement,  which  laded  eight  months/  as 
he  had  no  books,  and  was  allowed  to  fee  no  pciion,  * 
he  am  ufed  himfclf  by  meditating  on  what  he  lead  in 
Gmtius’#  trntife  De  Jare  Belli  el  Facie,  and  tlic 
political  writings  of  Mr  Hobbes.  Out  of  thefe  he 
drew-  up  a (hurt  fyiUtn,  to  which  Jic  added  fomc# 
thoughts  of  his  own,  and  publilhrd  it  at  the"  Hague  in 
l66o,  under  the  title  of  lilemmia  Jurij'prvtlenu*  Unu 
verjjiit.  This  recommended  him  to  the  elector  Pala- 
tine, who  invited  him  to  the  univerfity  of  Heidelberg, 
where  he  foundtd  in  hi.i  favour  a profcfforihJp  of  the 
law  of  nature  and  nations,  which  was  the  fird  of  that 
kind  rllabl.fhcd  in  Germany.  Puffendorf  remaiued  at 
Heidelberg  till  1673,  when  Charles  XI.  of  Sweden 
gave  him  an  invitation  to  be  profcflbr  of  the  law  of 
nature  and  nations  at  Lunden  ; which  place  the  rkdor 
Palatine  rdudantlr  allowed  him  to  accept.  He  went  ' 
thither  the  fame  year  J and  after  that  time  his  reputation 
greatly  iuercafed.  Some  years  after,  the  king  of  Swe- 
den fci.t  for  him  to  Stockholm,  and  made  him  his  hifto-  . 
riographer,  and  one  of  his  couiifcllors.  In  1688,  the 
elettor  of  Brandenburg  obtained  the  confent  of  his  • 

Swtdifh  majelly,  that  he  /hoidd#comc  to  Berlin,  in  or- 
der to  write  the  bidory  of  the  cle&or  William  the 
Great  ; and  in  1694  made  him  a haroti.  But  he  diet! 
that  fame  year  of  an  inflammation  in  liis  feet,  occationed 
by  cuttisa  his  nails  ; having  attained  his  grand  climac- 
teric. Of  his  works,  which  arc  numerous,  the  follow- 
ing are  the  principal : l.  A Treat ite  on  the  Law  of 
Nature  and  Nations,  written  in  German  ; of  which 
there  is  an  Englifli  tranflation  with  Barbeyrac’s  Notes. 

2.  An  introduction  to  the  liidory  of  the  Principal 
States  which  at  pvefent  fuhlitl  in  Europe  ; written  in 

'German;  which  has  been  alfo  tranflated  into  Eugliftu 

3.  The  Hiftory  of  Sweden,  from  Gudavus  Adolphus*! 
expedition  into  Germany  to  the  abdication  of  C^ueeit 
Chridina.  4.  The  Hiilory  of  Charles  Gudavus,  Ivfo 
volumes  folio,  i:c. 

PUFFIN.  See  Alca,  n°  3. 

PUGET  (Peter  Paul),  one  of  the  greated  painters 
and  fculptors  France  ever  produced,  though  but  little 
noticed  by  their  own  writers,  was  born  at  Marfcillcs 
in  1623.  In  his  youth  he  was  the  difciplc  of  Reman, 
an  able  fculptor ; and  then  went  to  Italy,  where  he 
ftudied  painting  and  architc&urc.  In  painting  he  fa 
well  imitated  the  manner  of  IVter  de  Cortona,  that  this 
painter  defired  to  fee  him,  and  entered  into  a friend- 
fhip  with  him.  In  1657,  a dangerous  diforder  obliged 
him  to  renounce  vhe  pencil,  and  devote  himiclf  to  fqulp- 
ture  ; and  his  reputation  caufing  him  to  be  invited  to 
Paris,  he  enjoyed  a penlion  of  1200  crowns,  as  fculp- 
tor and  director  of  the  works  relating  to  veffels  and 
galleys.  He  died  at  Matfeilles  in  1695,  and  has  left  a 
number  pi  admirable  tLtucs  behind  him  both  in  France 
and  Italy. 

PUGLL,  in  phyfic,  &c.  fuch  a quantity  of  flowers, 
feeds,  or  the  like,  as  may  be  taken  up  between  the 
thumb  and  two  fore- fingers.  It  is  reckoned  the  eighth 
part  of  the  mampulus  or  handful. 

PULEG1UM,  or  Pkn  nr -Royal.  Sec  Mentha. 

PULEX,  the  Flea,  in  zoology,  a genus  of  infed* 
belonging  to  the  order  of  aptcra.  It  has  two  cv  cs, 
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F»bi«  ipd  fit  feet  fitted  for  leaping  ; the  feeler*  are  like 
— threads  ; the  roll  rum  is  inflected,  fetaoeous,  and  armed 
with  a fling  ; and  the  belly  is  compreffed. 

The  generation  of  this  familiar  vermin  affords  fomc- 
thing  very  curious,  firfl  Mifeovered  by  Sig.  Diacicnio 
Ceil  ore.  Fleas  bring  forth  eggs,  or  nits  which  thev 
depofit  on  animals  that  afford  them  a proper  food  : thefe 
eggs  being  very  round  and  finooth,  ufually  flip  ffought 
down  ; unlrfk  detained  by  th%  piles  or  other  inequali- 
ties, of  the  clothes,  hairs,  Sic.  Of  thefe  eggs  arc 
hitched  white  worms,  of  a (hieing  pearl  colour,  which  with  the  veins  and  arteries,  though  minute  beyond 
feed  on  the  feutfy  fuhltance  of  the  cuticle,  the  downy  ^conception.  Mr  Lieuwenhoek  affirms  alfo,  that  he  1 
ittcr  fathered  in  the  piles  of  clothes,  or  other  the 


like  fubftancc*.  In  a fortnight  they  come  to  a tolerable 
fi/r,  and  are  very  lively  audtaftive;  aud,  if  at  any 
time  dill  orbed,  they  fudJenly  roll  themfclvcs  into  a 
kind  of  hall.  Soon  after  this,  they  come  to  creep,  af- 
ter tlic  manner  of  fdk-worms,  with  a very  fu  trillion. 
When  arrived  .at  thru*  die,  they  hide  thcmfclvr*  as 
much  as  pofiiblc,  and  fpin  a filken  thread  out  of  their 
mouth,  wherewith  they  form  tlicmfelvcH  a l mall  round 
hag,  or  cafe,  white  within  as  paper,  but  without 
ways  dirty,  and  fouled  vrith  duft  Here,  after  a fon- 
night’s  reft,  the  animalcule  btnrfts  out,  transformed  in- 
to a perfect  flea  j Icaviug  its  exuvne  in  tlie  bag.  While 
it  remains  in  the  bag,  it  is  milk-white,  till  the  fecund 
day  before  its  eruption  ; when  it  becomes  coloured, 
grows  hard,  and  gets  flrcngth  ; fo  that  upon  its  firfl 
delivery  it  fprings  nimbly  away. 

The  lea,  when  examined  by  the  microfcupc,  affords 
a very  plcafing  objed.  It  is  covered  all  over  with  black, 
hard,  and  fhclly  (calcs  or  plates,  which  arc  curioufly 
jointed,  and  folded  over  one  anothey  in  fuch  a manner 
as  to  comply  with  all  the  nimble  motions  of  tlic  crea- 
ture. Thefe  fcalcs  are  all  curioufly  pplifhcd,  and  are 
hefet  about  the  edges  with  ftiort  fpikes  in  a very  beau- 
tiful and  regular  order.  Its  neck  is  finely  arched,  and 
much  rcfcmblrs  the  tail  of  a lobficr:  the  head  a]U>*i» 
very  extraordinary  ; for  from  the  fnout-part  of  it  there 
proceed  the  two  fore-legs  and  between  thefe  is  placed 
the  piercer  or  fucker  with  which  it  penetrates  the  (kin 
to  grt  its  food.  Its  eyes  arc  very  large  aud  beautiful, 
and  it  has  two  fhort  horns  or  feelers.  It  has  four  other 
legs  joined  all  at  tlic  breaft.  Thefe,  when  it  leap*, 
fold  fhoit  one  within  another  ; and  then,  exerting  their 
fpring  all  at  the  fame  inftant,  they  carry  the  creature 
to  a furprifing  dilUnce.  The  legs  have  fevcral  joint**, 
and  are  very  hairy,  aud  terminate  in  two  long  and  hook- 
ed (harp  claws.  The  piercer  or  fucker  of  the  flea  is 
lodged  between  its  fore-legs,  and  iucludes  a couple  of 
darts  or  lancets ; which,  after  the  piercer  has  made  an 
entrance,  arc  thruft  farther  Into  the  fldh,  to  make  the 
blood  flow  from  the  adjacent  part*,,  and  occafion  that 
round  red  fpot,  with  a hole  in  die  centre  of  it,  vulgarly 
called  a /fardf  r.  This  piercer,  its- (heath  opening  fide  - 
wife  and  the  two  lancets  within  it,  are  very  difficult  to 
be  feeu ; unlefs  the  two  fore-legs,  between  which  they 
are  hid,  be  cut  qff  clofc  to  the  head;  for  the  flea  rarely 
puts  out  it*  piercer,  except  at  the  time  of  feeding,  but 
keep#  it  folded  inwards;  and  the  bell  way  of  feeing 
it  is  by  cutting  off  firfl  tlic  head,  and  then  the  fore- 
legs, and  then  it  is  ufually  feen  thruft  out  in  convulsion*. 
By  keeping  fleas  in  a glafs  tube  corked  up  at  both 
' but  fo  as  to  admit  frefh  air,  their  federal  ac- 


tions may  be  obferved,  and  particularly  their  way  of  F*d«r 
coupling,  which  is  performed  tail  to  tail ; the  female,  » ' J 
whjjdi  is  much  the  larger,  (landing  oo  the  male.  Tlwy 
m:t^*alfo  be  thus  feen  to  lay  their  eggs,  not  all  at  once, 
but  ten  or  twelve  in  a day,  for  fevertd  days  fucci (lively ; 
which  eggs  w ill  be  afterwards  found  to  hatch  fuccef- 
ftvely  in  tlic  fame  oqflcr.  The  flea  may  cafily  be  dif- 
fered in  a drop  of  water ; and  by  this  means  the  fto- 
mack  and  boweb,  with  their  pcriilaltic  motion,  may  be 
difeovered  very  .plaiuly,  as  alio  their  teftes  and  penis,  * 
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fern  innumerable  animalcules,  ft  aped  like  lcrpcnfs,  in 
the  femen  mafculinum  of  a flea.  Tie's  blood-thirlly  m-  , 
fcftt  which  fattens  at  the  yx pence  of  the  human  fp^ics*  <jeme„ ' r 
prefers  the  more  delicate  fkin  of  women  ; but  preys 
neither  ujson  epileptic  perfons,  nor  upon  the  dead  or  i *30,  * 
dying.  It  loves  to  nclllc  in  the  fur  of  dogs,  cats,  and 
rats.  The  nclls  of  rivet -fwaUows  arc  ionieUmct  plen- 
tifully (lured  with  them. 

Fleas  are  apterous  ; walk  but  little,  but  leap  to  a 
height  equal  to  200  times  shat  of  their  own  body. 

Tim  amazing  motion  is  performed  by  means  of  the  ela- 
fticity  of  their  feet,  the  articulations  of  which  are  fo 
many  fprings.  Thus  it  eludes,  without prifing  agility, 
the  purfuit  of  the  per  foil  on  whom  it  rtots. — Among 
the  memorabilia  of  fleas,  one,  they  fay,  Jtas  been  feen 
to  draw  a fmall  fiber  piece  of  ordiiar.ee  to  wlucn  it 
was  faftened,  the  firing  of  the  gun  nowife  daunting  its 
intrepidity.  The  owner  carried  it  about  in  a litttlc 
box  lined  with  velvet,  every  now  and  then  placing  it 
on  her  arm  to  let  it  feed  ; but  winter  put  an  end  to 
the  being  of  this  martial  flea.  Another  flea  that  be-  , 
came  fTHve  to  an  Englifhman,  had,  for  its  daily  and 
cafy.  talk,  to  drag  its  golden  chain  and  padlock,  of  the 
weight  of  one  grain.  A third  flea  ferved  as  a thrill- 
boric  to  an  Englifh  aitift,  who  had  made  an  ivory 
coach  and  fix,  that  carried  a coachman  with  his  dog 
between  his  legs,  a poflilion,  two  footmen,  and  four 
inlidc  riders.  At  Sarat  fleas,  bugs,  and  other  voraci- 
ous vermin,  are  in  fo  great  veneration,  that  they  have 
an  hofpital  endowed,  where  every  night  a poor  fellow, 
for  hire,  fuffers  bimfelf  to  be  preyed  upon.  He  is 
faftened  naked  on  a bed,  when  the.  fcait  begins  at  his 
expence.  In  Turkey  there  is  a fimilar  foundation  for 
decayed  dogs;  an  inftitution  lefs  ridiculous  than  the 
other.  Mercurial  ointment,  brimftonc,  a fumigation 
with  the  leaves  of  penny-royal,  or  frefli-gathcred leaves 
of  that  plant  fewed  up  in  a bag,  and  laid  in  the  bed,  are 
remedies  pointed  out  as  deftructive  of  fleas. 

Pettx- Arboreta,  in  natural  hiftory,  the  namegiven 
bv  Mr  Reaumur  to  a very  large  genus  of  finall  aSmals. 
l4hcy  are  a kind  of  half-winged,  creatures : they  have 
granulated  antennx  $ and  lbmc  of  them,  in  their  ihoft 
perfeA  (late,  have  complete  wings.  Thefe  art  diftin- 
gnifhed  from  the  others  by  the  name  of  mujca-pultx  or 
the  winged  pule x. 

The  fevcral  fpccie*  of  thefe  creatures  are  of  different 
colours  : fome  are  brown,  others  yellow  ; but  the  mofl 
frequent  arc  green.  They  all  feed  upon  ti»c  leaves  of 
trees,  which  become  withered  aud  curled  up  on  their 
eroding  them  s and  they  arc  fo  common,  that  when- 
ever a leaf  of  a tree  is  found  curled  up,  or  of  a diffe- 
rent form  from  the  others,  it  is  highly  probable  thefe 
4 M 2 auimals 
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Foki.  animat*  are  on  it*  or  that  it  in  their  work.  Among 
tree*  tlic  willow  and  the  rofc  me  the  mod  in€c6ted  by 
them ; uid  am.  ng  plants,  the  bean  and  the  poppy, 
'l 'hey  live  a facial  life*  multitudes  of  male*  and  females 
being  found  together.  The  females  are  cafily  dillin- 
guiibed  from  the  males,  by  their  being  thicket  in  the 
body,  and  having  larger  bellies.  * 

It  i*  veiy  wondcrhil,  that  of  all  the  known  animals 
of  the  winged  kind,  (heft  are  the  only  ones  which  are 
viviparous.  This  is  cafily  fern  beyond  a poffibiliry  of 
doubt ; for*  on  examining  a chiller  of  them  together, 
it  is  a common  thing  to  fee,  by  the  help  of  a fmall 
magnifier*  a female  in  the  a£t  of  parturition  ; and  the 
• JtuumtT  nuthoi  * of  this  account  frequently  law  the  young  pules 
Jifi.'j  »/  prolj tided  out,  from  a paflage  near  tlic  anus  of  the 
Imftiii.  tenud?,  perfectly  formed.  He  had  fitfpedL'd  this 
from  the  total  want  of  eggs  amon$  f«»  numerous  a tribe 
of  animals*  and  from  their  remarkably  fpeedy  propaga- 
tion, and  was  thus  convinced  cl  it  by  ocukir  demonft ra- 
tion. 

They  are  armed  with  a tender  and  flexile  probofeis  \ 
with  w ! uch  the}'  fcisc  h.»M  of  the  young  (hoots  of  the 
ticc  they  live  U{Mitt,  twilling  the  probofeis  round  it. 
Theie  cieat ores  are  always  fetn  naked  and  rxpofed, 
{landing  on  the  (jiitfidc  of  the  llalks  and  leaves,  and 
lucking  in  their  juices  for  nouriihmcnt  with  their  pro- 
Lodi iSiitjhue  is  another  fpecics  of  them,  which 
ate  alike  viviparous,  and  agree  with  them. in  all  re- 
fpetis  except  in  their  manner  of  living.  Thefe  get 
into  tlic  inner  frbilancc  of  the  leaves,  like  the  worms 
called  a fear  ides;  and  feed  on  the  parenchyma,  being  de- 
fended from  all  injuries  by  living  between  the  integu- 
ments. In  this  cafe*  the  haves  they  bury  themfelves 
in  become  fcabrous  and  deformed,  and  produce  a fort 
of  galls  : fo  that  Malpighi  erred  in  fuppofuig  all  the 
galls  of  trees  to  be  produced  by  the  animals  hatched  of 
the  eggs  of  ichneumon  flics;  fmcc  theie  animals,  which 
are  viviparous,  and  are  of  « very  different-  kind  from 
the  woirasof  the  ichneumon  flics,  equally  produce  them. 
A female  of  the  fpeciea  here  treated  of  has  been  feen 
to  bring  forth  (even  young  ones  in  a day  * and  thus 
from  reiiding  alone  in  the  tubercles  which  flic  had  form- 
ed on  a lent,  (he  in  a little  time  becomes  the  mother 
of  a numerous  family ; each  of  which  ruifes  its  own  tu- 
* uour  or  gall  on  the  leaf,  which  at  firft  arc  fm&ll  and 
round,  and  of  a beautiful  red  like  kermev. 

Such  of  thefe  a»  art  of  the  nrale  fpecics  hive  a cer- 
tain time  of  red,  in  which  they  lie  buried  in  a filky 
matter,  and  afterwards  become  winged,  dying  nimbly 
about  ; whereas  the  females  never  arc  able  to  fly*  but 
remain  always  half-win  »cd.  It  is  to  be  obferved,  how- 
ever,Tnat  there  is  a different  fpeciea  of  winged  iufe&s 
frequently  found  flying  about  the  female  puKces*  as 
well  as  their  own  males ; fo  that  all  the  fmall-winged 
miclts  about  them  arc  not  to  be  thought  of  their  own 
fpeejes.  Thefe  do  not  greatly  differ  in- figure  ; but  the 
one  arc  harmkfs,  and  the  others  have  flings,  and  hurt 
any  part  of  the  body  on  which  they  fix. 

Pi  ik  x si  quotum  aiulorun  ('moncuulut  f>uUx  of  Lin- 
nxus).  in  entymology,  is  a fpecics  of  the  genus  Mono- 
oilis,  which  fee.  It  is  a niott  curious  infeft  of  the 
fixe  of  a flea,  and  has  been  noticed  by  many  writers 
who  have  examined  its  patts  with  accuracy*  and  is  that 
which,  muting  together  in  vail  numbers*  occafioos  the 
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beautiful  red  patches  which  may  be  obferved  in  a dry  PuWn 
fummer  frafon  on  flagnant  waters,  giving  rifie  to  re- 
ports  of  water  being  turned  to  blood,  and  in  the  minds 
of  the  left  informed  thought  to  portend  dire  events. 

The  other  fpeciea  of  the  lame  genu*  collect  on  waters 
in  a fimil.tr  w .y,  and  occafiott  a fimilat  uppea  mice,  as 
h&i  been  mentioned  under  the  generic  abate,  to  which 
we  refer  our  readers,  ike  alio  Swammenknu's  Bo. I of 
Mature,  p.  39.  ; iiaker's  tPtof  /ymrni  for  the  Mur  f ofe, 
p.  3 i. ; Schaffer's  loon.  Inf  ; Suita.  In  p.  3 ; 13c 
Sett’s  Inf.  wL  7.  &C.  where  there  arc  alio  excellent  fi- 
gures of  it.  We  have  given  a figure  of  it  magnified  and  Kar 
drawn  from  life:  1 fie  outward  form  of  tPSe  bjdy*^  ~ “*¥I* 
Swammeid.im  fays,  is  a kind  of  I'quare  under  the 
eye  there  is  a (harp  beitk  ; on  tlic  bicull  a kind  of 
arm*  uivkfcd  into  branches  like  die  boughs  of  trees, 
and  in  the  abdomen  theie  is  a tianf  parent  fubiiisce 
with  thq^egs  and  tail,  and  in  the* hinder  part  of  the 
body,  its  legs  appear  placed  a*  it  were  on  the  middle 
of  the  back  : 1 he  eyes’  are  alir.aH  clofe  together,  and 
arc  reticulated;  the  beak  is  tianfpareot. 

*^lt  appears  that  inlcCts  of  this  tube  are  enabled  lev 
bear  the  extremes  of  heat  and  Cold  : for  Ray,  in  liis  Hif- 
ti/ri.i  p.  41.  obferves,  that  the  fu  cs./tuvi/t- 

lit  was  met  with  by  Mr  Willoughby  in  a hot  ball* 
near  Vicenza  in  Italy,  thc'Umpciaiure  of  which  wax 
Inch  as  to  prevent  any  other  bring  therein;  and,  on 
tlic  contrary,  O.  Fabricius,  in  his  Pji.hu  Gntni.mJ,*, 
p.  264.  mentions  the  ciictimflancc  of  tiic  moiumftu  /*/:-» 
being  frequently  found  under  the  ice  in  the  flagnant 
waters  of  Greenland. 

The  chego,  or  fu/ne  minimus,  cutem  prniitetns%  vf* 
me-tcanui  of  Catefby,  is  a very  final!  animal  foumfc 
in  warm  climates,  it  » a very  trouUcfome  infect*, 
cfpcci.dly  to  negroes  and  fuch  as  are  flovmly  or  go 
barefooted.  They  jk  net  rate  the  (kin,  under  which  they 
lay  a bunch  of  eggs,  which  fvvcll  to  the  bignefs  of  a 
(mall  pea  or  tare.  Hqjr  urc  exceedingly  painful ; and 
unit!* great  care  is  lued  in  liking  them  outf  they  are  dan- 
gei-ouf..  It  is  about  one-fourth  the  fixe  of  a common 
flea  : the  figure  is  coiifidenbly  mogni-  cd.  From  thccoccxvi, 
mouth  iffucs  a hollow  tub;  like  that  of*  a common 
flea,  between  a pair  of  antcuusr.  It  lias  fix  jointed 
leg*,  and  fotnething  like  a tail.  Under  it  is  one  of  its 
egg*,  which  is  icarc-cly  visible  to  the  naked  eye.  Thefe 
animals  arc  a great  nuiiancc  to  melt  parts  of  America 
between  the  tropics,  bee  Sir  Hans  Sioanc’s  iii/Ury  of 
'Jamat.  a,  lntrod.  p.  cxxiv;  and  voL  ii.  p.  191,  191. 

Pi’iix-Baters,  a name  given  by  naiuralitts  to  a fort 
of  worms  frequently  found  on  the  leaves  of  trees,  where 
they  devour  the  animal*  coifed  /mites  arhvni. 

Of  thefe  there  ere  fevenil  fpecics,  which  owe  their 
origin  to  the  egg®  of  different  creatures  * for  there  uns 
none  of  them  in  their  ultimate  flatc  in  this  their  time 
of  feeding.  According  to  die  different  animals  wltofe 
eggs  they  are  hatched  irom,  theie  arc  of  different  form 
and  HruCtun . Some  are  hcxapodcs,  or  endued  with  fix 
feel ; thefe  belong  to  tlic  beetle-tribe,  nr d finally  changer 
into  beetles  like  the  parent  .mural  from  whole  eggs 
they  fpiung.  Ollier®  fiave  00  let;®,  and  are  produced 
from  the  egg®  of  flic®  of  various  kinds.  And,1inafly, 
others  ure  genuine  caterpillars,  though  (mail;  but  theie 
arc  the  moft  rare  of  all. 

The  Iwu  general  kind®  arc  tbe  hcxaoodes,  or  |>«et]e- 

wonus ; 


Digitized  by  Google 


r u l t 

■worm;  ttdthe  epodes,  or  fly-worm.  The  fly  which 

give*  origin  to  the  hil  of  thefe  is  a four- winged  one  ; 
and  take*  care  always  to  depofit  her  eggs  in  a place 
^fhtrrc  there  arc  plenty  of  the  pulices,  ul  jail  y on  the 
ftalk  or  yoOBj*  branches  of  a tree  in  the  midll  of  large 
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of  ruction.  Frequency  and  qnicknef*  «fe  often  con. 

founded  with  each  otlier.  A ptilfe  is  faid  to  be  bard  * 
or  fyfly  with  regard  to  the  artery,  according  a*  it  is 
tenfe,  ferment,  and  hard,  or  flaccid.  foft,  and  Lx  : for 
the  difpofflion  of  the  arteries  contributes  greatly  to  the 

.1 ir_  1 c . . •-  r.  . . 
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families  of  them.  The  worm,  as  foon  as  hatched,  finds  _ change  of  the  pulley  wherefore  it  foinetimes  happens. 


itfdf  in  the  midfl  of  abundance  of  food,  preying  at 
plcjfurr  on  thefe  animals,  which  are  wholly  ck  fence - 
Ids.  The  ftalka  of  the  elder  and  woodbine  are  fre- 
quently found  covered  over  with  then.*  pi.l'cesj  and 
among  them  there  *may  nfually  be  foun^  one  or  more 
of  thefe  deft  rovers  feeding  nt  will,  fucking  in  the  ju'ces 
from  their  bodies,  and  then  throwing  away  the  d.y 
flrirw.  Bcftdes  the  worms  of  this  four- winged  fly,  there 
» one  of  a two-winged  wufp  fly,  very  dtilrurtivc  of 
thelc  animals. 

VULLEY.  in  mechanics,  one  of  the  five  mechanical 
power.-,.  See  Site  ham  ics,  p.  739. 

PUL.MO,  the  l.uNOs,  in  Anatomy.  Sec  there, 

tP  uy. 

PULMONAR1A,  Lose  wort  : A genus  of  the 
nxmogynia  order,  belonging  to  the  peiuatidria  rlafs  of 
plants;  and  in  thj  natural' method  ranking  undec  the 
41ft  order,  rlf  xr./ulut.  'Die  corolla  is  fiinnel-Jhaped, 
with  its  throat  pervious;  the  calyx  is  prifmatic  and 
pentagonal.  There  are  fcvcral  1 pedes  ; of  which  the 
moil  remarkable  is  the  officinalis,  common  l'potted  lung- 
wort, or  Jerufalem  cuwflip.  This  is  a native  of  woods 
aad  fhad/  places  in  Italy  and  Germany,  hut  has  been 
cultivated  in  Britain  for  medicinal  nfe.  The  leaves  arc 
of  a green  colour,  fpotted  with  white  ; and  of  a mu* 
c3agin  )t?s  taftc,  without  any  fmell.  They  are  rremi- 
mended  in  phthifr*,  ujpers  of  the  lungs,  flee,  but  their 
sr  in  thefe  difeafes  are  not  warranted  by  experi- 

PULO  riKANO.  See  Pkiuc a vf  Wales's  IJlanf. 

PULP,  in  pharmacy,  the  fleftty  and  fuccubut  parts 
of  frpics  extracted  by  intufion  or  boiling,  and  p.tficd 
through  a here. 

-PULPIT,  an  elevated  place  in  a church,  whence 
fefmuus  are  delivered.  The  French  give  tlie  fame  name 
to  a reading,  deik.  * * 

PULPITUM,  in  the  Grecian  and  Roman  theatres, 
was  a pincc’whcrc  the  players  peffr.imcd  their  parts.  It 
wa»  lower  than  thefce»a*cnd  higher  than  the  orchclba. 
It  nearly  anfv/aed  to  what  we  call  the  ftage,  as  dill  in- 
gusflied  from  the  pit  and  gallcs  i?s.  — Pxtlfs.ium  was  alfo 
a moveable  d*fk  or  pulpit,  from  which  difputcnts  pro- 
nounced their  dilfcrtat  ions,  a .d  authors  recited  their 


PULSE,  in  the  animal  economy,  denotes  tlie  beat- 
ing or  throbbing  of  the  heart  and  arteries. 

No  tlcttiinc  has  been  involved  in  more  difficulties 
than  thtit  of  pulfes  ; fmee,  irt  giving  a physiological  ac- 
count of  them,  phyficrians  have  efpoufed  quite  opjiofite 
fentsnenu ; whiiil  feme  doubt  whetlier  the  pulfe  is 
•wing  to  the  fyftole  or  diaftole;  as  alio,  whether  the 
motion  of  the  heart  and  arteries  as  one  and  the  lame, 
a moment  of -time. 

With  regard  to  motion,  the  pulits  are  reckoned 
mfly  four;  great  and  little,  quick  and  flow.  When 
quicknefs  and  greatnef*  are  jomtd  together , it  becomes 
violent;  and  when  it  is  little  and  flow  it  is  cafltd  a weak 
They  art  alfo  faid  to  be  /reqor/tt  ic\A  rare,  equal 
end  unequal  / but  thefe  are*  not  the  cflxntial  affecLoas 


that  the  pulfe  in  both  arms  is  not  alike,  which  is  very 
common  in  a hem  plexy.  Add  to  thefe  a couvulUve 
pulfe,  which  docs  not  proceed  from  the  blood,  but 
from  the  flare  of  the  artery  ; and  is  known  by  a tre-* 
mulous  fubfultory  motion,  and  the  artery  feems  to  be 
diawn  upwards:  tins,  in  acute  fevers,  is  the  flgn  of 
death  ; and  is  Lid  to  be  the  pulle  in  dying  perfons, 
which  is  like  wife  generally  unequal  and  intermitting. 
A j(real  pulfe  Ihrnvs  a more  copious  afflux  of  the  blood 
to  the  heart,  and  from  thence  into  the  arteries  ; a little 
pulle  the  contrary. 

The  pulfes  of  perfons  differ  according  to  the  lurge- 
nefs  of  the  heart  and  vcIleL,  the  quantity  ami  tempe- 
rics  of  the  blood,  the  elallic  force  of  the  canals  ^ as  al- 
io w ith  regard  to  the  fex,  age,  icafon,  air,  motion,  food, 
fleep,  watchings,  and  palli.inj  of  the  mind.  1 he  pulfe 
is  larger  and  more  quick  in  men  than  in  women  ; in 
the  bilious  and  fanguimo-hilious,  titan  in  the  phlegma- 
tic and  melancholic.  Thofc  who  are  lean,  with  tenfe 
fibres  and  large  veffcls,  have  a greater  and  a fliongcr 
pulfe,  than  thofc  that  arc  obefe,  with  lax  fibres  and 
fmall  velicls ; whence  they  are  more  healthy,,  robtilt, 
and  apt  for  labour.  In  children,  tlie  pul!c  is  qirck  and 
foft;  in  adults  greater  and  more  violent.  In  the  old, 
it  is  commonly  great,  luud,  and.  flow.  Labour,  mo- 
tion, and  cxercifc  of  the  body,  incrcaie  the  ciicubiioti 
of  the  Hood,  the  excretions.,  and  particularly  rdpira- 
tion  ; reft  renders  the  circulation  flow*  and  weak ; in* 
tenfe  fptaking  incrcafci  the  circulation,  and  confcquent- 
ly  renders  the  pulfe  large  and  quick.  In  watching,  the 
puife  is  more  evident ; in  lleep,  more  flow  and  huiguid. 
After  drinking  hot  ihingsi  Inch  as  coflee  and  tea,  or 
hot  bath-waters,  as  wtll  as  alter  meals,  the  pulfe  vi- 
brates  moie  quick.  But  nothing  produces  a greater 
change  in  the  pulfe  than  affections  of  the  mind : in 
terror,  U is  unequal,  fmall,  arid  contracted ; in  joy,  fre- 
quent and  great;  in  anger,  quick  and  liard;  in  faduefs, 
•flow,  fioall,  deep,  and  weak;  and  inJntenlc  Andy,  lan- 
guid and  weak.  With  regard  to  the  air,  when,  alter  the 
predominancy  of  a weft  or  fouttifevind,  it  becomes  north 
or  Jfafl,  the  pulfe  is  flronger  and  larger  ; as  alio  wlicn 
the  quickfilver  rifes  in  the  ba;omeLer.  But  when  tlie 
attnolphcrc  is  dt*nic,  hun.id,  rainy,  with  a long  foutii 
wind  ; as  alfo  where  the  life  is  fedemary,  the  fletp 
long,  and  the  feafon  autumnal,  the  pulfe  is  languid  and 
fundi,  and  the  perfpiration  decreaied.  In  May  it  is 
great,  and  fometimcs  violent;  in  the  middle  of  fuinmer, 
quick  but  weak  ; in  the  autumn,  flow,  foft,  and  weak 
in  tlie  winter,,  hard  and  great.  A drathc  purge  and  an 
emetic  render  the  pulle  hard,  quick,  and  weak,  with, 
lofs  of  llrength ; chalybettes,  and  the  bark,  render  it. 
great  and  robufl,  and  the  complexion  lively  ; volatiles 
amplify  and  increafe  the  pulle  ; acids  and  nitrous  re- 
medies refrigerate  tjic  body,  and  appeafe  the  pulfe  ? 
opiates  ami  tlie  like  render  it  final!  and  weak,  and 
deci cafe  the  claflicity  of  the  (olids;  and  potions  ren- 
der it  fmall,  roolratiod,  and  liard.  When  the  quantity 
of  the  blood  is  too  great,  bleeding  rancs  the  pulle. 

Tulsc,  is-olfo  ufed  lor  the- llrokc  with  which  any. 

medium. 


PUL 


[ 


Puhertf,  medium  is  affected  by  the  motion  of  light,  found,  &e. 

«}_  Sir  Ifaac  Ncwtdn  demonfirates,  that  the  velocities 

of  the  pulfes  in  an  clafttc  fluid  medium  (whofc  elaft ici- 
ly is  proportionable  to  its  denfity)  are  in  a ratio  com- 
pounded of  half  the  ratio  of  the  dadic  force  directly, 
and  half  the  ratio  of  the  denfity  inverfely  ; lo  that  in  a 
medium  whofc  clnfiicity  it  equal  to  its  denfity,  all  pulfes 
will  he  equally  fwift. 
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tin,  the  method  is  this : Rub  a round  wooden  box  all 

over  the  infidc  with  chalk  ; pour  a little  Of  the. melt- 
ed metal  nimbly  into  the  box  ; when  (hutting  the  lid, 
and  (baking  the  box  brifldy,  the  metal  wiU  be  reduced 
to  powder. 

PUMEX,  the  Pumict-STOHF,  a fubAancc  frequent- 
ly thrown  out  of  volcanoes,  though  there  arc  many 
which  are  never  known  to  throw  it  out.  It  is  very  full 
of  pores  and  bliAer* ; in  confcquence  of  which  it  is 


or.  It  is  the  feed  of  the  leguminous  kind  of  plants,  at 
beans,  vetches,  dec.  but  is  by  fome  ufed  for  artichokes, 
afparagus,  £cc. 

PULTENEY  (Wffli*n),  tlie  famous  oppofer  of  Sir 
Robert  Walpide  in  parliament,  and  afterward  earl  of 
Bath,  was  dr  (bended  from  one  of  the  moil  ancient  fa- 
milies in  the  kingdom,  and  was  born  in  1682.  Being 


roua  of  extending  the  limits  of  prerogative,  and  of  pro- 
moting the  intcrclts  pf  Hanover,  to  the  prejudice  of 
thofe  of  Britain.  His  oppofition  to  Sir  Robert  was 
indeed  carried  to  fuch  indiscriminate  lengths,  that  fomc 


Pamoi 


Pulse,  in  botany,  a term  applied  to  all  thofe  grains  fpecifically  very  light,  and  referable*  tl*c  frothy  flag 
or  feeds  which  aie  gathered  with  the  hand  ; in  contra-  produced  in  our  iron  furnaces,  k is  of  two  colours, 
eiltinftion  to  corn,  dec.  which  are  reaped,  or  mowed  : black  .and  white  ; the  former  being  that  which  it  has 


when  thrown  out  of  the  volcano  ; the  latter,  as  Cron- 
fttdt  conjectures,  being  perhaps  faded  and  bleached. 
M.  Magellan  confide™  it  rather  as  a volcanic  ejection 
than  a Volcanic  production ; and  deferibes  it  as  of  a 
white,  reddiflt-brown,  £rey,  or  black  colour.  It  is  of  a 
rough  and  porous  confidence,  being  made  up  of  (lender 
fibres  parallel  to  each,  other,  and  very  light,  fo  that  it 


well  qualified  in  fortune,  he  early  procured  a feat  in  the  fwims  on  water.  It  (trikes  fire  with  lliel,  though  with 
lioufc  of  commons,  and  diftinguilhcd  himftlf  <w  a warm  difficulty,  and  feeros  originally  to  have  been  an  aibc&os 

{i.nrtiGtn  againA  Queen  Anne’s  miniAry  ; whofe  errors  dccompofed  by  tlie  adion  of  fire  ; but,  on  obferviug 
»e  had  fagacitv  to  deted,  and  fpirited  eloquence  to  ex-  the  appearance  of  that  glaffy  flag  produced  in. the  irun- 
pofe.  When  King  George  1.  came  to  the  throne,  furnaces,  which  entirely  referable*  the  pumice -ft  00c, 

Mr  Pultency  was  made  fecrctary  at  war,  and  foon  af.  and  is  produced  from  the  calcarcopt  fluxes  ufed  to  pro- 
ter  cofferer  to  the  king's  houfchold  ; but  the  good  UD-  Ifiotc  the  tulion  of  the  ore,  our  author  is  of  opinion 
dcrAanding  between  this  gentleman  and  Sir  Robert  that  the  formation  of  pumice  may  be  rather  attributed 
Walpole,  who  then  aded  as  prime  miniiler,  was  inter-  to  that  kind  of  froth  which  .mull  be  formed  at  the  top 
rupted  in  1725,  on  a fufpicion  that  Walpole  was  defi-  of  the  melted  matters  in  the  volcanic,  crater.  Ai*kun- 

dred  parts,  according  to  Bergman,  contain  from  t>  to 
I $ of  magnefia,  with  a final)  proportion  of  calcare- 
ous earth,  and  the  grcatelt  part  (ilex.  Another  kind 
of  pumice,  which  forms  to  be  a ferruginous  granite  al- 
ba ve  been  of  opinion  he  often  aded  againft  mcafurcs  tered  by  fire,  has  been  dilcovded  by  Dolomicu  at 
beneficial  to  the  public,  merely  from  perfonal  motive*.  Strombuti.  * 

It  would  be  impra&icahlc  here  to  trace  his  parliamcn-  I’umicc-flone  is  ufed  in  fomc  mechanical  arts  5 as  for 
tary  conduct : fo  it  mud  fufficc  to  ohferve  in  general,  rubbing  and  fmoothing  the  furface  of  metals,  wood, 
that  he  became  fo  obnoxious  to  the  crown,  that  in  1731  pafttboard,  and  (lone  ; for  which  it  is  weU  fitted  by 
tin  king  called  for  the  council -Book,  and  with  hi»  own  rcafon  of  its  harib  and  brittle  texture;  thus  fcouring 
hand  (truck  out  his  name  from  the  lift  of  privy-cotm-  and  carrying  off  the  little  inequalities  from  the  furface* 
fellors  ; a proceeding  that  only  ferved  to  inflame  his  juft  mentioned,  . 

refentment  and  increafe  his  popularity.  'Jims  he  AID  PUMICE-stome.  See  the ‘preceding  article, 

continued  to  attack  the  miniftcr  with  a feverity  of  elo-  PUMP,  an  hydraulic  machine  for  railing  water  by 

quence  and  farcafm  that  worded  every  antagonift  ; means  of  the  preflure  of  the  aimofpherc.  V a 

that  Sir  Robert  was  heard  to  declare,  he  dreaded  that  Jt  would  be  an  entertaining  and  not  an  uninilruo-  Of  the  in-’1 
man's  tongue  more  another  man's  fwotd.  At  five  piece  of  information  to  leant  the  progreflivc  ftepaT*n'*’  0 ^ 
lexgthrwhen  Wsdpole  found  the  place  of  prime  rtiinifter  by  which  the  iugenuity  of  man  has  invented  the 
no  longer  tenable,  and  refigned  in  1741,  among  other  ous  methods  of  railing  water.  A pump  mud  be  con- 
promotiqits  Mr  PuUcnty  refumed  his  place  in  the  pri-  fidcred  as  the  lad  Uep  of  this  progrefo.  Common  as  it 
vy  council,  and  was  created  earl  of  oath  ; a title  pur-  is,  and  overlooked  even  by  the  curious,  it  is  a very  ab- 
cliaftd  at  the  expence  uf  that  popularity  which  after-  ftnife  and  refined  invention.  Nothing  like  it  has  been 
ward  he  naturally  enough  affected  to  contemn.  In  found  in  any  of  the  rude  nations  whom  the  rcdlcfs  Q>i- 
1 760,  toward  the  clofe  of  tlic  war,  he  pubhfticd  A nt  of  the  Europeans  has  difcovcrcd,  cither  m the  new 
J. filer  to  two  Great  Aim,  recommending  proper  ar-  continent  of  America  or  the  iflands  of  the  Pacific 

Ocean.  Nay,  it  was  unknuwu  in  tin:  cultivated  em- 
pire of  China  at  lire  time  of  our  arrival  there  by  foa  ; 
and  it  is  A ill  a rarity  everywhere  in  Afia,  in  places  un- 
frequented by  the  ^Europeans,  It. does  pot  appear  to 
have  been  known  to  the  Greeks  and  Romans  in  early 
times  ; and  pet lvaps  it  came  from  Alexandria,  where 
phylical  and  mathematical  fcicnce  was  much  cultivated 
by  the  Greek  fchool  under  the  proteflion  of  the  Ptole- 
“ The  performances  of  Ctefibius  .and  Hero  are 


tides  to  be  infilled  on  in  a treaty  of  peace  ; which, 
though  the  writer  was  then  unknown,  was  greatly  ap- 
plauded, and  went  through  fcvcral  impreiuons.  He 
died  in  1764  ; and  as  his  only  fon  died  before  him,  the 
title  became  extinct. 

PULVERIZATION,  the  art  of  pulverising,  or 
reducing  a dry  body  into  a fine  powder;  which  is  per- 
formed in  friable  bodies  by  pounding  or  heating  them 
in  a mortar,  3c c. ; but  to  pulverize  malleable  ones, 


other  methods  moll  be  taken.  To  pulverize  lead,  or  fpoken  of  by  Pliny  and  Vitruvius  as  curious  novel- 
* ’ • *.  ..."  tics. 
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It  h perhaps  not  difficult  10  trace  the  Reps  pot 
by  which  tnofie  mechanicians  were  led  to  the  invtn-  lov 
tion.  The  Egyptian  wheel  was  a common  machine  all 
over  Afia,  and  is  ilill  in  ufc  in  the  rcrr.otcft  cuu.cra, 
aid  was  brought  by  the  Saracens  into  Spain,  where  it 
is  ftill  very  common  under  it  'ancient  name  nokia.  The 
Danifh  raiffinuarirs  found  iu  a remote  village  ill  the 
kingdom  of  Siam  the  immediate  offspring  of  the  ncria 
( Lrttm  EJtf.anla  et  Ckritufes.)  It  was  a wWl  turned 
bv  an  aft,  and  carrying  round,  not  a firing  oT  earthen 
pots,  hut  a tiring  of  wilps  of  hay,  which  it  drew 
through  a wooden  trunk.  This  rude  chain-pump  was 
in  frequent  ufe  for  watering  the  rice  fields.  It  is 
highly  probab’c  that  it  is  oF  great  antiquity,  although 
we  tlu  not  recolltdl  its  being  mentioned  by  any  of  the 
Greek  or  Roman  writers.  The  Arabs  and  Indians 
were  nothing  less  than  innovator* ; and  we  may  fup- 
poic  with  great  fafely,  that  what  arts  we  now  find 
among  them  they  poffcffed  in  very  remote  period*. 

Now  the  lien  from  tliis  to  the  pump  is  but  fhort,  though 
it  is  nice  unflrclincd  ; and  the  foicing  pump  of  CtdibL- 
u»in  the  eafteil  and  moft  natural. 

. Let  AB  (fig.  1.)  bc*thc  furfacc  of  the  water  in  the 
well,  and  D the  height  where  it  is  to  be  delivered.  I.et 
DC  be  a long  wooden  trunk,  reaching  a*  deep  under 
water  as  pofiiblc.  Let  the  rope  EF  be  fitted  with  its 
knot  of  hay  F.  When  it  is  drawn  up  through  the 
trunk,  it  will  bring  up  alqng  with  it  all  the  water  lying 
between  C and  A,  which  will  t^egin  to  run  out  by  the 
fpout  D as  (bon  as  the  knot  gets  to  G,  as  far  be* 
low  D as  C is  below  A.  All  this  is  very  obvious ; 
and  it  required  but  little  reflection  to  be  afl'ured,  that  if 
V wan  let  down  again,  or  pulhed  down,  by  a rod  inllead 
of  a rope,  it  would  again  perform  the  lame  office.  Here 
is  a vcrywnplc  pump.  And  if  it  was  eve*  put  in  prac- 
tice, it  behoved  to  (how  the  flip  port  mg  power  of  the 
atinof  pherc,  bccaufe  the  water  would  not  only  be  lifted 
by  the  knot,  but  would  even  follow  it.  Tire  imper- 
fect ion  of  thf*  pump  biliovcd  to  appear  at  firil  light, 
and  to  fuggefl  its  remedy.  15y  pufhing  down  the  knot 
F,  which  we  fhall  henceforward  call  the  p>Jhnt  all  the 
force  expend*  d in  lifting  up  the  water  between  A and 
Q is  thrown  away,  bccaufe  it  is  again  let  down.  A 
valve  G,  at  the  bottom,  would  prevent  this.  But  then 
there  moil  he  a paffage  made  for  the  water  by  a Literal 
tube  KBD  (fig.  2.)  And  if  this  l>c  alfo  funtifhed  with 
a valve  H,  to  prevent  its  lofing  tlic  water,  we  have  the 
pcflnp  *>f  Ctelibius,  as  fkttclied  in  fig.  2.  The  valve  is 
the  great  refinement : but  perhaps  even  this  had  made 
its  appearance  before  in  the  noria.  For,  in  the  mure 
perfect  kinds  of  thefe  machines,  the  pots  have  a flop 
nr  valve  iu  their  bottom,  which  haugs  open  while  tlu; 
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defeeue!*  with  its  mouth  downwards  and  then  at-  P4mp. 
s it  to  fill  readily  in  the  eiftetn  ; whereas,  without  jJ 

the  valve,  it  would  occafion  a double  load  to  the  wheel. 

If  we  fuppofc  that  ilie  valve  Had  made  its  appearance 
fo  early,  it  is  not  improbable  that  the  common  pump 
(ketchedin  fig.  3.  was  as  old  as  that  of  Ctelibius.  For 
a further  dcfcription  of  the  rump  of  Ctelibius  as  it  was 
ufed  by  the  ancients,  and  of  thofe  pumps  which'  have 
btk-n  deduced  Trom  it  and  are  now  in  common  ufe,  fcc# 
Hydrostatics  mv  2d — *1.  In  this  place  wefhall  firft. 
give  a fhort  deferiptiftn  of  the  chief  varieties  of  thclc  en- 
gines, confidering  them  in  their  fimplcft  form,  and  we 
(hall  explain  i.i  very  general  terms  their  mode  of  opera- 
tion. We  fhall  then  give  a con^ifc  and  popular  theory 
of  their  operation,  frrnilhing  nrinciplts  to  direfl  us  in 
their  crfnfini&inn  ; and  we  IhaJl  conclude  with  the  de- 
fciiption  of  a few  peculiarities  which  may  contribute  ta 
tlii-ir  improvement  or  perfc&ion. 

There  are  but  two  forts  of  pumps  which  cffcnthlly 
differ  ; and  all  the  varieties  that  we  fee  are  only  modifi- 
cations of  thefe.  One  of  thefe  original  pumps  has  a folid 
pillon  ; the  other  lias  a piilon  with  a perforation  and 
a valve.  We  ufually  call  the  firft  a forcing  rwwr, 
and  the  fecund  a lifting  or  sucking  pvmp*  3 

Fig.  2.  is  a (ketch  of  tlic  forcing  pump  in  its  tr.oftF  re i-  g 
fimple  form  and  fititation-  It  contilts  of  a hollow  cy-|l^|^le* 
Under  AC  o,  called  the  working  harrel,  open  at  botli 
ends,  and  having  a valve  G at  the  bottom,  opening  up- 
wards. This  cylinder  is  filled  by  a folid  pillon  EF,  co- 
vered externally  with  leather  or  tow,  by  which  means  it 
fits  the  box  of  the  cylinder  exactly,  and  allows  no  water 
to  efcape  by  its  tides.  There  is  a pipe  K.1 1 D,  which  com- 
municates laterally  with  this  cylinder,  and  has  a valve  at 
fume  convenient  place  H,  as  near  as  poffible  to  its  junc- 
tion with  the  cylinder.  This  valve  alfo  opens  upwards. 

This  pipe,  ufuaQy  called  the  rising  PtP£,  or  main,  ter- 
minates at  the  place  D, where  the  water  mutl  be  delivered.  ^ 

Now  fuppofe  this  apparatus  let  into  the  water,  fo  ft*  mode  oF 
that  the  upper  end  of  the  cylinder  may  be  under  orojeratiwiu 
even  with  the  furfacc  of  the  water  A B ; tlu*  water 
will  open  the  valve  G,  and  after  filling  the  barrel  and 
lateral  pipe,  will  alfo  open  tlic  valve  H,  and  at  la (l 
(laud  at  an  equal  height  within  and  without.  Nyw 
let  the  pifton  be  put  in  at  the  top  of  the  working  bar- 
rel, and  tlirufl  down  to  K.  It  will  pufii  the  water  be- 
fore it.  This  will  (hut  the  valve  G,  and  the  water  will 
make  its  way  through  the  valve  H,  and  fill  a part  B b 
of  the  rifing  pipe,  equal  to  the  internal  capacity  of  the 
working  barrel.  When  this  downward  motion  of  the 
pillon  ceafes,  the  valve  H will  fall  down  by  its  own 
weight  and  (hut  this  paffage.  Now  fit  the  pifton  be 
'em  tnc  water  in 
the 


drawn  up  again  : The  valve  H lundei 


v.gyy  ■ . ; : — 

(a)  In  the  early  Greek  writings,  it  does  not  appear  that  the  words  <.  '■»**•*,  Vriia.  &c.  were  ufed  to 
expr«.(s  any  thing  like  what  we  call  a pump.  In  all  thefe  paffage*  the  words  either  exprds  generally  the  draw- 
ing of  water,  or,  more  particularly,  the  drawing  it  with  a bucket  or  fomething  fimilar.  ‘A*rx  ! which  is  the  pri- 
mitive, is  a drain,  fink,  or  receptacle  for  collecting  featured  water,  either  lor  ufe,  or  to  get  rid  of  it ; hence  it 
came  to  fignify  the  fink  or  well  of  a fhip;  and  was  fynonymoua  with  our  verb  41  to  bale  the  boat/* 

( Odjjf.  O.  476.  M.  411.  Euryp.  Hecubttf  1025).  is  the  x^Jftl  or  bus  let  with  which  water  is  drawn. 

'a,t\jx  is  the  fcrricc  (generally  a punifhment)  of  drawing  water.  A»r*r  «,  **  to  draw  water  with  a bucket'*:  hence 
the  force  of  Ariftoth’s  exprclfion  (Gsreii.  1)  •*-  ’i^iimiiifur'ln.  See  even  the  late  authority  of ' the 
New  Teftament,  John  ii.  8* ; iv.  7.  it.  Here  » evidently  fomething  which  the  woman  brought 

•long  with  her ; probably  a bucket  and  rope.  • 
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the  riiiog  pipe  from  returning  into  the  working  barrel. 
But  now  the  valve  O is  opened  by  the  preflure  of  the 
external  water,  and  the  water  enter*  and  till*  the  cylin- 
der as  the  pifton  riles.  When  the  pifton  hjs  got  to 
the  top,  let  it  be  thru  ft  down  again  : Hie  valve  G 
will  again  b »•  O ut,  and  the  water  will  be  forced  through 
the  paflage  at  H,  and  rife  along  die  main,  pufhiug  be- 
fore i:  tlu-  water  already  there,  and  wiii  now  have  its 
,£irface  at  L.  Repeating  thi*  operation,  the  water 
mull  at  hft  arrive  at  X),  however  remote,  and  the  next 
ftrokc  would  raife  it  to  r ; fo  that'during  the  next  rile 
of  the  pill  on  the  water  iu  c D will  be  running  ofT  by 
the  fpout. 

The  efleft  will  l»e  the  fame  whatever  ts  tfje  pofiriun 
of  the  wot  king  barrel,  pi  o\  tiled  only  that  it  be  under 
water.  It  may  lie  horizontally  or  Hoping,  or  it  may 
hr  with  its  mouth  and  pifton  rod  undermoll.  It  i*  Hill 
the  fume  forcing  pump,  and  operates  in  the  fame  man- 
ner and  by  the  fame  means,  viz.  the  preflure  of  the  fur- 
Tounding  water.  ^ 

The  external  forre  which  mull  be  applied  to  produce 
this  effect  i»optH>fedby  the  preflure  exerted  J>y  the  wa- 
ter un  the  oppofite  face  of  the  piilon.  It  is  evident, 
from  the  common  laws  of  hvdruflatics,  that  this  oppo- 
ling  preflure  is  equal  to  the  weight  of  a pillar  of  wa- 
ter, having  the  face  of  the  phton  for  its  bafe,  and  the 
perpendicular  height  J A of  the  place  of  delivery 
(.hove  the  furfacc  of  the  water  . \ B in  the  eiftern  for  its 
height.  'ITif  form  and  dimer. lions  of  tin.*  riling  pipe 
me  indifferent  in  this  rclpcd,  becaufe  heavy  fluid*  prefs 
only  in  the  proportion  of  their  perpendicular  height.  Ob- 
lerve  that  it  is  not  d 1',  hut  <t  A,  which  mcalurcs  this 
preflure,  which  the  moving  force  mud  balance  and  fur- 
ir.ouqt.  The  whole  preflure  on  the  under  furfacc  F ) 
of  tire  pifton  i*  indeed  equal  to  the  weight  of  the  pillar 
J F f •*;  hut  pnrt  of  this  is  balanced  by  the  water  A F fa. 
If  indeed  the  water  docs  not  get  into  tltt  upper  part 
of  the  working  barrel,  this  compcnfation  does  not 
obtain.  While  we  draw  up  the  piilon,  this  preflure  is 
ternoved,  becaufe  all  communication  i3  cut  off  by  the 
valve  H,  which  now  bears  the  whole  preflure  of  the 
water  ii>  the  main.  Nay,  tire  afeent  of  tire  piilon  is 
evil  afflfttd  by  the  prtffurc  of  the  furroujuliog  water. 
It  is  otrly  during  the  dvfccnt  of  the  pifton  therefore 
that  the  external  force  is  un  tflaiy. 

Obferve  that  the  ineaftire  now  given  of  the  external 
force  is  only  what  W neccfiafy  for  balancing  the  preflure 
of  the  water  in  the  thing  pipe.  But  in  order  that  the 
pump  may  perform  wont,  it  mull  Jar  mount  this  pref- 
Inre,  and  caufc  the  water  to  iflue  at  D w ith  fuch  a v«v 
locity  tluit  L^c  inquired  quantity  of  water  may  be  deli- 
vered in  a given  time.  This  requires  force,  even  sd- 
l bought  here  were  no  oppofing  preflure;  whichrwould  be 
iftg  cafe  if  the  main  were  horizontal.  The  water  fills 
it,  but  it  is  a?  rdl.  Iu  order  that  a gallon,  lor  in- 
llance,  may  be  delivered  in  a furund,  tire  whole  water 
ur  the  horizontal  main  r*v>ft  be  put  in  motion  with 
a certain  velocity.  *l*hij  requires  force.  We  mull 
therefore  always  diftinguilh  between  the  Hate  of  cquili, 
brium  arid  the  tiatc  of  actual  working.  It  is  the 
equilibrium,  only  that  we  confidcr  at  prefent  ; and  no 
more  is  mxcflary  lor  undemanding  the  operation  of  the 
different  (peeks  of  pumps.  The  other  force  is  of  much 
more  intricate  uudligation,  and  will  be  cotifidcrcd  by 
itfdf.  1 
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The  itntpkft  form  and  fituation  of  the  lifting  pump  P— 
is  reprefented  by  the  fleeteb  fig.  3.  The  pump  is  ' 
immerlcd  in  the  cillcm  till  both  the  valve  G and  pdloo^f,^ 

F are  under  the  furface  AB  of  the  fus  rounding  water. jump. 

By  this  means  the  water  enter*  the  pump,  opening  both 
valves,  and  finally  Hands  on  a level  within  and  without.  6 

Now  draw  up  the  piilon  to  the  furfacc  A.  It  muftlt»  nu*de#f 
lift  up  the  prater  which  is  above  it  (becaufe  the  wh*°l,en‘it| 
in  the  pifton  remains  (hut  by  ita  own  weight  1 ; fo  that 
it>  furface  w ill  now  be  at  o,  An  being  made  equal  to 
AF.  I11  the  mean  time,  the  preflure  of  the  luriound- 
iog  water  forces  it  into  the  working  band,  through 
tile  valve  G ; and  the  barrel  is  now  filled  with  water. 

Now,  let  the  piilon  l>c  pttlhcd  down  again  ; the  valve 
G immediately  (huts  by  its  own  weight,  and  in  op  po- 
lition to  the  endeavour*  which  the  water  in  the  barrel 
makes  to  efcapc  this  way.  This  attempt  to  compref* 
the  water  in  the  barrel  caules  it  to  Bpco  the  valve  F in  • 
the  pifton  j or  rather,  this  valve  yields  to  our  endeavour 
to  pulh  the  pifton  down  th:ough  the  water  in  the  work- 
ing barrel.  By  this  means  we  get  thclpitloa  to  the  » 
bottom  of  the  band  ; and  it  hi|  now  above  it  the  w bole 
pillar  of  water  reaching  to  the  height  <1.  Drawing  up 
the  pifton  to  the  furface  A a fecund  lime,  tnuil  lift  thin 
double  column  along  with  it,  and  its  furfacc  now  will  be 
at  l.  The  pifton  may  again  be  thrull  down  through  the 
water  in  tlic  barrel,  and  again  drawn  up  to  the  furfacc} 
which  will  raife  the  water  to  r.  Another  repetition 
will  raife  it  to  d ; a;;d„it  will  now  (how  itfdf  at  the  in- 
tended place  of  delivery.  Another  repetition  will  raife 
it  to  c;  and  w hile  the  piftr-n  i*  now  drlccnding  to  mako 
another  ft rr>kc,  the  water  in  e ti  will  be  running  off 
through  the  (pout  D ; and  thus  a dream  will  be  pro- 
duced, in  fomc  degree  continual,  but  very  uneuuo).  1'hin 
is  inconvenient  in  many  cafes : thus,  in  a pump  for  do- 
medic  ufes,  fuch  a hobbling  dream  would  make  it  very 
troublcfomc  to  fill  a bucket,  ft  is  therefore  ufual  to  ter- 
minate the  main  Ivy  a eiftern  LMNO,  and  to  make  th« 
fpout  final!.  By  this  means  the  water  brought  up  by  the 
fucceflive  ftrokes  of  the  piilon  riles  to  fuch  a height  in 
this  dllcm,  as  to  produce  an  efflux  by  the  fpout  nearly 
equable.  The  fmaller  we  make  the  fpout  I)  the  mfen  e 
equable  will  be  the  ft  ream ; for  when  the  pifton  bring* 
up  more  water  than  can  be  difeharged  during  its  dc- 
feent,  fume  of  it  remains  in  the  eiftern.  This,  added 
to  the  fupply  of  next  ftrokc,  makes  the  water  rife  high- 
er in  the  eiftern  than  it  did  by  the  preceding  ftroj  .** 

This  will  caufc  the  efflux  to  be  quicker  during  the  de« 
feent  of  the  pifton,  but  perhaps  hot  yet  fufficicutly 
quick  to  difebarge  tire  whole  fupply.  It  therefore  rife* 
higher  next  ftrokc  ; and  at  lull  it  rife*  fo  high,  that  the 
inert  afld  vtlocily  of  efflux  mak<*  the  difebarge  precife* 
ly  balance  the  fupply.  Now,  the  quantity  lupplied  in 
each  ftrokc  is  the  fame,  and  occupies  the  tame  room  in 
the  cillcm  flt  top ; and  the  furfacc  will  link  the  tune 
number  of  indies  during  the  defeent  of  the  pifton,  whe- 
ther that  furfacc  Iras  been  high  or  low  at  the  bcgyuiing; 

But  becaufe  the  velocities  of  the  efflux  are  os  the  fquare 
roots  of  the  heights  of  tlic  water  above  the  fpout,  it  is 
evident  tjut  a link  of  two  or  three  incite*  \vill  make  a 
(mailer  change  in  the  velocity  of  efflux  when  this  height 
and  velocity  arc  great.  This  fee  mi  but  a trifling  ob- 
(ervation  ; but  it  ferves  to  illuftrate  a thing  to  be  coni* 
dered  afterwards,  which  -ia  important  and  abftrufc,  but 
perfectly  limiiar  to  tbs. 

It 
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II  is  evident,  that  the  force  neceflary  for  this  opera-  mofphnc. 
tioti  mud  be  equal  to  the  weight  of  the  pillar  of  water 
d A a D,  if  the  pipe  be  perpendicular.  If  the  pump 
he  ftandin;;  aflope,  the  prdTurc  which  is  to  be  balanced 
is  Hill  equal  to  the  weight  of  a pillar  of  water  of  this 
perpendicular  height,  and  having  thefiJrface  of  the  pifton 
for  itsbafe. 

Such  is  the  fintpleft,  and,  we  may  add,  by  far  the 
bed,  form  of  the  forcing  and  lifting  pumps;  but  it  is  not 
the  raoft  ufnal.  Circumftairees  of  convenience,  econo- 
my, and  more  frequently  of  fancy  and  habit,  have  cau- 
fed  the  pump-makers  to  deviate  greatly  from  this  form. 

It  is  not  ufual  to  have  the  working  barrel  in  the  water; 
this,  et'pccially  in  deep  wells,  makes  it  of  difficult  acccfs 
for  repairs,  and  requires  long  pi  Hon  rods.  This  would 
not  do  in  a forcing  pump,  bccaufc  they  would  bend. 

We  hare  fuppofcd,  in  our  account  of  the  lifting  pump, 
that  the  rife  of  the  pifton  always  terminated  at  the  furT 
face  of  the  water  in  the  eiftem.  This  wc  did  in  order 
that  the  barrel  might  always  he  filled  by  the  prefTurc 
of  the  furrounding  water.  But  let  11s  fuppofc  that  the 
rife  of  the  pifton  does  not  end  here,  and  that  it  is  gra- 
dually drawn  up  to  the  very  top  ; it  is  plain  that  the 
prcffuTv:  of  the  atmofphere  is  by  this  means  taken  off 
from  the  water  in  the  pipe  (fee  Pkpumatics),  while  it 
remains  prdfing  on  the  water  of  the  eiftem.  It  will 
therefore  caufe  the  water  to  follow  the  pifton  as  it  rifes 
through  the  pipe,  and  it  will  raife  it  in  this  way  33  feet 
at  a medium.  If,  therefore,  the  fpout  D is  not  more 
than  33  feet  above  the  furfacc  of  the  water  in  the  ci* 

Bern,  the  pipe  will  be  full  of  water  when  the  pifton  is 
at  D.  Let  it  be  pufhed  down  to  the  bottom  ; the  wa- 
ter will  remain  in  the  pipe,  bccaufc  the  valve  G will 
(hut : and  thus  we  may  give  the  pifton  a ftroke  of  Any 
length  not  exceeding  33  feet.  If  wc  raife  it  higher 
than  this,  the  water  will  not  follow  ; but  it  will  remain 
in  the  pipe,  to  he  lifted  by  the  pifton,  after  it  has  been 
pufticd  down  through  it  to  the  bottom. 

But  it  is  not  neceflary,  and  would  be  very  inconve- 
nient, to  give  the  pifton  fo  long  a ftroke.  The  great 
ufc  of  a pump  is  to  render  efleftual  the  reciprocation 
of  a (hort  ftroke  which  wc  can  command,  while  fuch  a 
long  ftroke  is  generally  out  of  our  power.  Suppofe 
that  the  pifton  is  pafhcd  down  only  to  b ; it  will  then 
have  a column  b f incumbent  on  it,  and  it  will  lift  this 
column  when  again  drawn  up.  And  this  operation 
may  be  repeated  like  the  former,  when  the  pilion  was 
always  under  water  ; for  the  prefTurc  of  the  atmofphere 
will  always  caufe  the  water  to  follow  the  pifton  to  the 
height  of  33  feet. 

Nor  is  it  neceflary  that  the  fixed  valve  G lx  placed 
at  the  lower  orifice  of  the  pipe,  nor  even  under  watei. 

For,  while  things  are  in  the  ftate  now  ddcribed,  the 
pifton  drawn  up  to  /,  and  the  whole  pipe  full  of  wa- 
ter ; if  we  fuppofe  another  valve  placed  at  b above  the 
furfacc  of  the  eiftem,  this  valve  can  do  no  harm.  Now 
let  the  pifton  dciccnd,  both  valves  G and  b will  (hut. 

G may  now  be  removed,  and  the  water  will  remain  fup- 
ported  in  the  fpace  b G by  the  air  t and  now  the  alter- 
nate motions  of  the  pifton  will  produce  the  fame  efle& 
as  before. 


P U M 


w Wc  found  in  the  former  cafe  that  the  pifton  was  car- 

of  th/wal  a 1°*^  to  the  weight  of  a pillar  of  water  of 
ter  and  the  height  AD,  bccaufc  the  furrounding  water  could 
rreffure  of  only  fupport  it  at  its  own  level.  Let  us  fee  what  change  and  there  are  fomc  circumftances  not  very  obvious  which 
«ie  atmo-  produced  by  the  afijftancc  of  the  prcfEurc  of  the  at-  mull  be  attended  to,  in  order  that  the  pump  may  deli* 
Voi.  XV.  Put  if.  4 N 


Let  the  under  Airfare  of  the  pifton  be  at  b;  Pump, 
when  the  pifton  was  at  f 33  feet  above  the  furfacc  of  » 
the  eiftem,  the  water  was  ruifed  to  that  height- by  the 
preflurc  of  the  atmofphere.  Suppol'c  a partition  made 
at  £ by  a thin  plate,  and  all  the  water  above  it  taken 
away.  Now  pierce  a hole  in  this  plate.  The  prcfluic  of 
the  atmofphcie  was  able  to  carrythc  whole  column 
Part  of  this  column  is  now  removed,  and  the  remainder 
is  not  a balance  for  the  air’*  prefTurc.  This  will  therefore 
caufe  the  water  to  fpout  up  through  this  hole  and  rile 
to  f.  Therefore  the  under  furfacc  of  this  plate  it  pref- 
fed  up  by  the  contiguous  water  with  a force  equal  to 
the  weight  of  that  pillar  of  water  which  it  formerly 
fupporttd  ; that  is,  with  a force  equal  to  the  weight  of 
the  pillar  fb.  Now,  the  under  furfacc  of  the  pifton, 
u hen  at  l , is  in  the  fame  (ituation.  It  is  prcflVd  upwards 
by  the  water  below  ft,  with  a force  equal  to  the  weight 
of  the  column  f b : But  it  is  prefled  downwards  by  the 
whole  prtflure  of  the  atmofphere,  which  prefles  on  all 
bodies;  that  is,  with  the  weight  of  the  pillar  fa.  On 
the  whole,  therefore,  it  is  prefled  downwards  by  a force 
equal  to  the  difference  of  the  weights  of  the  pillars / a 
and  fb  ; that  is,  hy  a force  equal  to  the  weight  of  the 
pillar  b a. 

It  may  be  conceived  better  perhaps  in  this  way. 

When  the  pifton  was  under  the  Tut  face  of  the  water  in 
the  eiftem,  it  was  equally  prefled  on  both  Tides,  both  by 
the  water  and  atmolphcre.  The  atmofphere  exerted  its 
prdTurc  on  it  by  the  intervention  of  the  water ; which 
being,  to  all  fenfe,  a perfett  fluid,  propagates  every  ex- 
ternal prefTurc  undiminilhed.  When  the  pifton  is  drawn  k 
up  above  the  furface  of  the  pit-water,  the  atmofphere 
continues  to  prefs  on  its  upper  furfacc  with  its  whole 
w«ight,  through  the  intervention  of  the  water  which 
lies  above  it ; and  its  prefTurc  mull  therefore  be  added 
to  that  of  the  incumbent  water.  It  alio  continues  to 
prefs  on  the  under  furface  of  the  pifton  by  the  interven- 
tion of  the  water  j that  is,  it  prcfA^  this  water  to  the 
pifton.  Bur,  in  doing  this,  it  carries  the  weight  of 
this  water  which  it  is  prefling  on  the  pifton.  The  prrf- 
fure  on  the  pifton  therefore  is  only  the  cxcefs  of  the 
whole  prefTurc  of  the  atmofphere  above  the  weight  of 
the  column  of  water  which  it  is  fupportfng.  There- 
fore the  difference  of  atmofphcric  prefTurc  011  the  upper 
and  under  furface*  of  the  pifton  is  prvdfcly  equal  to  the 
w eight  of  the  column  of  water  fupported  in  the  pipe  by 
the  air.  It  is  not,  however,  the  individual  weight  of 
tliis  column  li*t  loud*  the  pifton  ; it  is  the  part  of  the 
prdTurc  of  the  atmofphere  on  its  upper  furface,  which 
is  not  balanctld  by  its  prefTurc  on  the  tinder  furface. 
m I11  attempting  therefore  to  draw  up  the  pifton,  we  have 
to  Amrmunt  this  unbalanced  part  of  the  prdTurc  of  the 
atmofphere,  and  alfo  the  weight  of  the  water  which 
lies  above  the  pifton,  and  niuft  be  lifted  by  it:  and  thus 
the  whole  oppofmg  pnffure  is  the  fame  as  before,  uamc- 
ly,  the  weight  of  the  whole  vertical  pillar  reaching  from 
the  furface  of  the  water  in  the  eiftem  to  the  place  of 
delivery.  Part  of  tin's  weight  is  immediately  can  icd  by 
the  prdTurc  of  the  atmofphere  ; but,  in  lieu  of  it,  there 
is  an  equal  part  of  this  prdTurc  of  the  atmofphere  ab- 
ftt  acted  from  the  under  furface  of  the  pifton,  while  its 
upper  furfacc  fuftains  its  whole  prefTurc.  Vo 

So  far,  then,  thefe  two  ftates  of  the  pump  agree.— Other dr- 
But  they  differ  exceedingly  in  their  mode  of  operation 
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Vmp.  «r  any  water  at  the  fpout  D.  ThU  requires,  therefore,  tity j and  therefore  when  MN  is  given,  the  reftanglc 

— a feriou.  examination.  t AcS^‘‘^vm:  th“  h'*hl  A®  **  lef‘  thl"  Uf 

Let  the  fixed  valve  G (fig.  4-)  be  fuppofod  « <>*'  of  L>*  the  pump  wdl  imfe 

furface  of  the  ciftern  water.  Let  M n be  the  lowcft,  no  water,  although  AN  may  be  lef,  than  AH.  Yet 
and  N n the  higheft,  pofitions  of  the  pifton,  and  let  the  fame  pump  wdl  ratfe  water  very  effeaually,  if  B be 
HA =4  be  the  height  of  a column  .f  water  cquipon-  firft  of  atl  filled  with  water  t and  we  hare  fecu  prnftl- 

riernnt  with  the  atmofphere.  . *““*>  *ngin«"  mll=h  Pu“'fd  b>;  'h"  “?«* 

When  the  pump  is  filled,  not  with  water,  but  with  of  their  pumps.  A little  knowledge  of  the  principles 
air,  and  the  pifton  is  in  its  lowed  pofition,  and  all  in  would  have  presented  them  difappoimmcnt.  ", 

equiilbrio,  the  internal  air  has  the  fame  denf.ty  and  To  mfure  tlw  delivery  of  water  by  the  pomp,  the  * 
elafticitv  with  the  external.  The  fpaec  MA  ,1  ■*,  them-  ftroke  rouft  be  fuch  that  the  revftangle  MNxAH  may  ,cll„rjut 
fore,  contains  air  of  the  common  denfity  and  ebftk-ily.  be  greater  than  any  reflangle  that  can  be  made  ofthewiItr. 
Thcfe  may  he  men  fund  by  b,  or  the  weight  of  a co-  part,  of  AN,  that  ts,  greater  than  the  fquare  of  half 
lumn  of  water  whole  height  is  b.  Now,  le-t  the  p.lon  AN.  Or,  if  the  length  of  the  ftroke  be  already  fixed 
be  drawn  up  to  N n.  The  air  which  occupied  the  fpace  by  other  circumllauces,  which  is  a common  cafe,  see  muft 
MA  am  now  occupies  the  fpaec  NA  a »,  and  its  denfi-  make  AN  fo  fhort  that  the  fquare  of  it.  half,  mealured 


i>in.  bt  ml  ROW  OCCUD1C3  luv  — . . „ , , . . , . . rt 

J.f  A am  . . 'n  ^ l^an  33  time*  the  ftroke  of  the 

ty  is  now  -m- — . Its  elafticity  is  now  diminiftied,  be-  jp,*ftr,n. 

j r.  Pu.nu  ._ira\  and  Suppofc  that  the  fixed  valve,  in  Read  of  being  at  the 
mg  proportionable  to  its  denfity  furfjc  of  the  water  in  live  eiftern,  is  at  8,  or  aoywW 

no  longer  balances  the  preff» ire  of  the  atmoiphere.  I he  c A 3 \i 

n Will  theeefcve  hr  forced  „o  bv  the  ee-ater.  which  S »™l  A,  the  perlurmancc  of  the  pump  seill 


injr  proportionable  to  its  denfity  (fee  Pnfumatics),  and 
no  longer  balances  the  p re  flare  of  the  atmofphere.  The 
valve  G wall  therefore  be  forced  up  by  the  water,  which 
will  rife  to  fomc  height  S V Now  let  the  pifton  again 
defeend  to  Mm.  It  cannot  do  this  with  its  valve  fhut j 


be  the  fame  as  before : But  if  it  be  placed  anywhere 
above  S,  it  will  be  very  different.  Let  it  be  at  T.  It 


ocicena  m m «*  « — - - — — r ift  p]ain  that  when  the  pifton  is  puftied  down  from  N to 

for  when  it  comes  down  fo  lar  as  to  reduce  the  air  again  r r ^ r 

■ j «*  • • . . „ Vf  M,  the  valve  at  I prevents  any  air  from  getting  down; 

to  us  common  denfity,  it  is  not  yet  at  M,  became  the  * . , Y . n • j * - . 

. , , . , , ' . m ..  „,l*  l MW  therefore,  when  the  pifton  is  drawn  up  agaio,  the 

fpace  below  it  has  been  dimmifhed  bv  the  water  which  ’ , . n.  r ,to.  . 

« . , . . • , . 1,,  r air  contained  in  tkc  fpice  M I t m will  expand  into  tht 

got  into  the  pipe,  and  is  retained  there  by  the  valve  u.  t r 

The  pifton  valve,  therefore,  opens  by  the  air  which  \vc  fpaec  NT/n,  and  its  denfity  will  be  This  is  lefs 

thus  attempt  to  comprefs,  and  tlie  fuperfluous  air  ^ N V 

cfcapcs.  When  the  pifton  has  got  to  M,  the  rJr  is  ^ _f  which  expreffes  the  denfity  of  the  air  which 

again  of  the  common  denfity,  and  occupies  the  fpace  NS 

MS  sir.  Now  drtiw  the  pifton  up  to  N.  Tliis  air  will  was  left  in  the  fpace  TS  //  by  the  former  operations.— 
expand  into  the  fpace  NS /a,  and  its  denfity  will  be  re*  The  air,  therefore,  in  TS  / 1 will  alfo  expand,  mil  open 
M3  ; m m afie  valve,  and  now  th$  water  will  rife  above  S.  The 

duced  to  nt  an<i  >ls  elafticity  will  no  lowgcr  ba-  proportion  of  NS  to  NT  may  evidently  be  fuch  that  the 

lance  the  prcfTu'rc  of  the  atmofphere,  anft  more  water  water  will  even  get  above  the  valve  T.  This  dimimftm. 

wift  enter,  and  it  wiU  rife  higher.  This  will  go  on  the  fpaec  NT'",-  and  therefore,  when  the  pifton  lus 

continually.  But  it  may  happen  that  the  water  will  been  nuOied  down  to  M,  and  again  drawn  up  to  N,  the 
never  rife  fo  high  as  to  reach  the  pifton,  even  though  air  will  be  ft. 11  more  rarefied,  and  the  water  will  rtfe  ftill 
not  ta  feet  above  the  water  in  the  ciftern  : For  the  fuc-  higher.  The  fo.ego.ng  reafomng,  however,  is  fuffici- 
cellive  diminutions  of  denfity  and  elafticity  are  a feries  ent  to  (how  that  there  may  ftdl  be-  a height  winch  the 


of  quantities  that  decreafe  geometrically,  and  therefore 
■will  have  a limit.  Let  us  fee  what  determines  this  li- 


wateT  will  not  pafs,  and  that  this  height  depends  on  the 
proportion  between  the  ftroke  of  the  pifton  and  its  dif- 
tance  from  the  water  in  the  ciftern.  We  need  not  give 


At  whatever  height  the  water  Rand',  in  the  lower  the  determination,  hecaufe  it  will  come  in  afterwards  in 
part  of  the  pipe,  the  weight  of  the  column  of  water  combination  with  other  circumiWcs.  It  is  enough 
SA  ax,  together  with  the  remaining  elafticity  of  the  air  that  the  reader  fees  the  phyfic.il  caufc.  of  this  limitation : 
above  it,  exaftly  balances  the  preffurc  of  Ihe  ttmofphere  And,  laftly,  we  fee  plainly  that  the  utmoft  freunty  wdl 
(fee  Phevma-mcs,  n^'108.)  Now  the  elafticity  of  the  air  be  given  for  £he  performance  of  the  pump,  when  the 
MS  1 m fixed  valve  is  fo  placed  that  the  pifton,  when  in  its  lowcft 

in  the  fpace  NS/»  is  equal  to  Thcreforj,  pofition,  (hall  come  into  rontart  with  it.  In  this  cafe,  y$i  ^[||1 

in  the  cafe  where  the  limit  obtains,  and  tlw  water  .ife.  ,ht  ofthe  complctcft  poffible;  l(ft 


MS  / n 

no  farther,  wc  muft  have  -6=  AS-4  A -|^~i  or»  be  caufc 


and,  if  there  were  no  fpace  Iet\  between  the  pifton  and  air-fight, 
valve,  and  all  were  petfc^Iy  air-tight,  the  rarefaction 


-AS,=  HS,  <Ktd  NS:  MS 


. . 1 n t , would  be  complete,  and  the  valve  might  be  any  thing 

the  column  is  of  the  fame  diameter  throughout,  *=  kf#  lhan  33  fcct  ^ furfacc  of  thc  TOter  jn  thc 

AS+fe  and  AS,=HS,  aod  NS : MS  v.  ^ A A r.  ... 

NS  NS  ^ But  this  perfect  contaft  and  tightncts  is  unattainable; 

=HA  : HS,  and  NS — MS  : NS— HA — HS  : HA,  or  an^  though  the  putgp  may  be  fall  of  water,  its  conti- 
NMiNS^tAS:  AH,  and  NMvAH = NSX A^S.“—  nual  downward  prnTure  caufcs  it  to  filtrate  flowly 
Therefore,  if  AN,  thc  diftancc  of  the  pifton  in  its  through  every  crevice,  and  the  air  enters  through  every 
liighcft  pofition  from  the  water  in  the  ciftern,  and  NM  p0rc,  j^d  even  difengages  itfelf  from  thc  water,  with 
thc  length  of  its  ftroke,  be  given,  there  is  a certain  dc*  which  a confidrrablc  portion  had  been  chcmicafty  com- 
termined  height  AS  to  which  the  waier  can  be  raifed  bined.  The  pump  by  this  means  lofcs  water,  and  it 
. liQf  pttffurc  of  thc  air  ; For  AH  ia  a eonltant  quan*  requires  fcvei'ai  ftrokes  of  brifk  working  to  fill  it  again: 
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?emp.  if  the  leathers  hare  become  dry,  fo  much  admiflion 
v — may  be  given  to  the  air,  that  tiie  pump  will  not  fill  itfclf 
with  water  by  an r working.  It  is  then  ncccffary  to  pour 
water  into  it,  which  (huts  tip  tbefe  pafiages,  and  foon 
lets  all  to  rights  Main.  For  thefe  rcafons,  it  u always 
prudent  to  place  the  fixed  valve  as  low  as  other  circum- 
fiances  wifi  permit,  and  to  make  the  pifton  rod  of  fitch 
a length,  that  when  it  is  at  the  bottom  of  its  ttrokc  it 
(hall  bo  almoft  in  contact  with  the  valve.  When  we 
are  not  limited  by  other  circumftances,  it  is  evident  that 
the  befi  poffible  form  is  to  have  both  the  pifion  and  the 
fixed  valve  under  the  furfacc  of  the  water  of  the  cittern. 
In  this  fituation  they  arc  always  wet  and  air-tight.  The 
chief  objection  is,  that  by  this  difpofition  they  are  not 
cafily  come  at  when  needing  repair.  'I  hit  is  a material 
objection  in  deep  mines.  In  fuch  filiations,  therefore, 
vre  mull  make  the  beft  compcnfation  of  different  cir- 
esm fiances  that  we  can.  It  is  ufual  to  place  the  fixed 
valve  at  a moderate  diftancc  from  the  furfacc  of  the  wa- 
ter, and  to  have  a hole  in  the  fide  of  the  pipe,  by 
which  it  may  be  got  out.  This  is  carefully  fhut  up  by 
a plate  firmly  ferewed  on,  with  leather  or  cement  be- 
tween the  parts.  This  is  called*  the  dock  doer.  It 
■would,  in  every  cafe,  be  very  poper  to  have  a fixed 
valve  in  the  lower  end  of  the  pipe-  This  would  com* 
bine  all  advantages.  Being  always  tight,  the  pipe  would 
retain  the  water,  and  it  would  leave  to  the  valve  above 
it  its  full  effect  of  incrtafmg  the  rarefaction.  A finrti- 
Iar  hole  is  made  in  the  working  barrel,  a little  above  the 
higheft  pofition  of  the  pifion.  When  this  needs  repair, 
it  can  be  got  at  through  this  hole,  without  the  immeofe 
trouble  of  drawing  up  the  whole  rods. 

Thus  we  have  conducted  the  reader  ftep  by  ftep,  from 
the  fimplcft  form  of  the  pump  to  that  which  long  ex* 
periencc  has  at  laft  felc&ed  as  the  muft  generally  conve- 
nient. This  we  (hall  now  drferibe  in  fume  detail. 

The  Suckikg  Puxp  confiils  of  two  pipes  DCCD, 
two!  the  BAAB  (fig.  5.);  of  which  the,former  is  called  the  Bat - 
f-cluo|-  reft  o,-  the  Working  Barrd%  and  the  other  is  called  the 
^ Su&i'.p-f  ifx,  and  is  commonly  of  a fmallcr  diameter. — 

Thefe  are  joined  by  means  of  Ranches  K,  F,  pierced 
with  holes  to  receive  ferewed  bolts.  A ring  of  lea- 
ther, or  of  lead,  covered  with  a proper  cement,  is  put 
between  them ; which,  being  ftrongly  oompreffed  by 
the  fcrcw-bolta,  renders  the  joint  perfectly  air-tight. — 
The  lower  erd  A of  the  fudion*pipc  is  commonly  fpread 
out  a little  to  facilitate  the  entry  of  the  water,  and 
frequently  has  a grating  acrofs  it  at  A A to  keep  out  hlth 
or  gravel.  T his  is  iirimerged  in  the  (landing  water  YZ. 
The  working  barrel  is  cylindrical,  as  evenly  and  (month- 
ly bored  as  poffible,  that  the  pifion  may  fill  it  exadty 
through  its  whole  length,  and  move  along  it  with  as 
little  friction  as  may  lie  confident  with  air-tightnefs.’ 

lire  pifion  i»  a fort  of  truncated  cone  OPKL,  gene- 
rally made  of  wood  uot  apt  to  lplit,  fuch  as  elm  or 
beech.  The  fmall  end  of  it  is  cut  off  at  the  Tides,  fo 
as  to  form  a fort  of  arch  by  which  it  is  fatt- 

ened to  the  irou  rod  or  (pear.  It  is  exhibited  in  differ- 
ent portions  in  figures  6,  7.  w hich  will  give  a inoic  di* 
ttind  notion  of  it  than  any  description.  i lie  two  etuis 
of  the  conical  pait  nay  be  hooped  vjih  bruts.  'this 
cone  has  its  larger  end  funounded  with  a ring  ©r  blind 
of  itrong  leather  fattened  with  nails,  or  by  a copper 
hoop,  which  is  driven  on  it  at  the  fmallcr  end.  This 
b and  ihould  reach  to  iome  dill ancc  beyond  the  bale  of 


the  cone  ; the  farther  the  better;  and  the  whole  muff  Po^p. 
be  of  uniform  thicknefs  all  round,  fo  as  to  fuffer  equal  ' 

compreffion  between  the  cone  and  the  wording  baircL  Nccrftlty  of 
1 he  Team  or  joint  of  the  two  ends  of  this  band  mutt  a*r  tight- 
be  made  very  clnfc,  but  not  fewed  or  Hitched  together. **f*  nut 
This  would  occafion  bumps  or  inequalities,  which  wouur«Lti '1? 
fpoil  its  tfghtnefs;  and  no  harm  can  refult  from  the  want 
of  it,  becaufc  the  two  edges  will  be  fqucczed  clofe  to- 
gether by  the  coin  predion  in  the  barrel.  It  is  by  no 
means  neceffary  that  this  compreffiou  be  great.  This 
is  a very  detrimental  error  of  the  pump-makers.  It 
occasions  enormous  friction,  and  deftruys  the  very  pur- 
pofe  which  tliey  have  in  view,  vix.  rendering  the  pifion 
air-tight;  for  it  caufes  the  leather  to  wear  through  very 
loon  at  thu  edge  of  the  cone,  and  it  alfo  wears  the 
working  barrel.  This  very  foon  becomes  wide  in  that 
part  which  is  continually  paffed  over  by^lie  pifton,  while 
the  mouth  remains  of  its  original  diameter,  and  it  be- 
comes impoflible  to  thnift  in  a pifion  which  ihall  com- 
pletely  fill  the  worn  part.  Now-,  a very  mod#fepref.  An  calf 
lure  isfufiicient  for  rendering  the  pump  p*rfeS$Mi'riit,«nodc  of 
and  a piece  of  glove  leather  would  be  liifficienOar  ihisrer,^tffi,,S 
purpofe,  if  loofe  or  detached  from  the  folid  cone  ; far 
luppofe  fuch  a loofe  and  flexible,  but  impervious,  band 
of  leather  put  round  the  pifion,  and  put  into  the  barrel; 
and  let  it  even  be  fuppofed  that  the  cone  does  not  com- 
prefa  it  in  the  finallclt  degree  to  its  internal  furfacc.— 

Tour  a little  water  carefully  into  the  infide  of  this  fort 
cf  cup  or  difh  ; it  will  caufe  it  to  fwell  out  a little, 
and  apply  itfclf  clofe  to  thc^barrd  all  round,  and  even 
adjutt  itlelf  to  all  its  inequalities.  Let  us  fuppofc  it  to 
touch  the  barrel  in  a ring  of  an  inch  broad  all  round. 

We  can  eaiily  compute  the  force  with  which  it  is  pref- 
fcd.  It  is  half  the  weight  of  a ring  of  water  an  inch 
deep  and  an  inch  broad.  This  is  a trifle,  and  the  fric- 
tion occaiioned  by  it  not  worth  regarding  ; yet  this 
trifling  preffure  is  fulBeient  to  make  tho  pattage  per- 
fectly impervious,  even  by  the  moft  enormous  preffure 
of  a high  column  of  incumbent  water : for  let  this 
preffure  be  ever  io  great,  the  preffure  by  which  the  lea- 
ther adheres  to  the  barrel  always  exceeds  it,  becaufc  the 
incumbent  fluid  has  no  preponderating'  power  by  which 
it  can  force  its  way  between  them,  and  it  mutt  inlinuatc 
itfdf  precifcly  fo  far,  that  its  preffure  on  the  infide  of 
the  leather  (hail  (till  exceed,  and  only  exceed,  the  pref- 
furc  by  which  it  endeavours  to  infinuatc  itfclf ; and  thus 
the  pifion  become*  perfectly  tight  with  the  fmallell  put 
fible  friction.  This  reafoning  is  prhaps  too  refined  for 
the  uiiinttruded  artitt,  and  probably  will  not  perfuadc 
him.  To  tuch  we  would  recommend  an  examination  16 
of  the  piltoTis  and  valves  contrived  and  executed  by  that  Prov  d fo 
artitt,  whole  (kill  far  furpaflet  our  higheft  conceptions, 
the  all-wife  Creator  of  this  world.  The  valves  which  human” 

(hnt  up  the  paffages  of  the  veins,  and  this  in  places  f-ame. 
where  an  cxtravafalion  wautd  be  followed  by  inttant 
death,  are  cups  of  thin  mcmbrauc,  which  adhere  to  • 
the  (ides  of  the  channel  about  half  way  round,  and 
arc  detached  in  tlie  reft  of  their  circumference.  When 
the  blood  comes  in  the  oppofite  di  radios,  it  putties  the 
membrane  afide,  and  has  a pattage  perfectly  free,  but 
a flag  nation  of  motion  allows  the  tone  of  the  mufcular 
(perhaps) membrane,  to  refiore  it  to  its  natural lhape,  and 
the  leaft  motion  tn  the  oppolitc  direction  caufesil  inftant- 
ly  to  clap  clofe  to  the  (idea  of  the  vein,  and  then  no 
preffure  whatever  cun  force  a pattage.  We  (hall  recur 
4 N 2 to 
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Pump. 


*eo.>»n 

mended. 


to  this  again,  when  defcribing  the  various  contrivances 
of  ralvn,  &c.  What  wc  have  faid  is  enough  for  fup- 
BelWortn  poking  our  direcb'oas  for  contli  tiding  a tight  pillon. 
of  a pillon  But  we  recommended  thick  and  ftrong_  leather,  while 
our  prefrnt  reafoning  feems  to  render  thin  leather  pre- 
ferable. If  the  leather  be  thin,  and  the  folid  pifton  in 
any  part  does  not  prefs  it  gently  to  the  barrel,  there 
will  be  in  this  part  an  unbalanced  preflure  of  the  incum- 
bent column  of  water,  which  would  inilantly  burll  even 
a It  rung  leather  bag  ; but  when  the  folid  piilon,  cover- 
ed with  leather,  exactly  fills  the  harrcl,  and  is  even  pref- 
led a little  to  it,  there  is  no  fuch  riflt ; and  now  that 
part  of  the  leather  band  which  reaches  beyond  the  folid 
pifton  performs  its  office  in  the  completed  manner.  We 
do  not  hrfitate,  therefore,  to  recommend  litis  form  of  a 
pifton,  which  is  the  moft  common  and  Ample  of  all,  as 
preferable,  whej  well  executed,  to  any  of  thofe  more 
artificial,  and  frequently  very  ingenious,  cortftru&ioni, 
which  we  have  met  with  in  the  works  of  the  iiifi  engi- 
neers. Jib  proceed,  then,  with  our  dcfcriptioo  of  the 

Farther  de-  At  the  joining  of  the  working  barrel  with  the  fuc- 
feription  sf  tion  pipe  there  is  a hole  H , covered  with  a valve  open- 
the  luckirg- jng  upwards.  This  hole  H is  cither  made  in  a plate 
. FC0,P-  which  makes  a part  of  the  fuftion-pipe,  being  call  along 
with  it,  or  it  is  made  in  a feparate  plate.  This  lail  is 
the  moll  convenient,  being  calily  removed  and  replaced. 
Different  views  art  given  of  this  valve  in  fig.  8,  9,  10. 
The  diameter  EF  (fig.  to.)  of  thia  plate  is  the  fame 
with  that  of  the  Handies  and  it  has  hales  concfpond- 
ing  to  them,  through  which  their  bolts  pais  which  keep 
ali  together.  A ring  of  thick  leather  NKE  is  applied 
to  this  plate,  having  a part  cut  out  between  N and  L, 
to  make  room  for  another  piece  o(  tlrong  leather  NR 
(fig.  9.)  which  compofcs  the  valve.  The  circular  part 
of  this  valve  is  broader  than  the  hole  in  the  middle  of 
fig.  to.  but  not  quite  fo  broad  as  to  fill  up  the  infide 
of  the  ring  of  leather  OQP  of  thia  fig.  which  is  the 
fame  with  OKI  of  fig.  to.  The  middle  «>f  this  lea- 
ther valve  is  llrcngthencd  by  two  'brafs  (not  iron) 
plates,  the  uppermoft  of  which  is  feen  at  R of  fig.  9 : 
the  one  on  its  utfderfide  is  a little  finaller  than  the  hole 
in  the  valve-plate,  that  it  may  go  freely  in  j and  the  up- 
per plate  R is  larger  than  this  hole,  that  it  may  com- 
prefs  the  leather  to  its  brim  all  round.  It  is  evident, 
that  when  this  plate  with  its  leathers  is  put  between 
the  joint  flanches,  and  all  is  ferewed  together,  the  tail 
of  leather  N of  fig.  9.  will  be  comprcllcd  hetween  the 
plates,  and  form  a hinge,  on  which  the  valve  can  turn, 
rifing  and  falling.  There  is  a fimilar  valve  faftened  to 
the  upper  fide,  or  btoadeft  bafe  of  the  pifton.  This  de- 
feription  ferves  for  both  valves,  and  in  general  for  moft 
valves  which  are  to  be  found  in  any  parts  of  a pump. 

The  reader  will  now  underhand,  without  any  repeti- 
tion, the  ptocefs  of  the  whole  operation  of  a fucking- 
pump.  Tile  piilon  rarefies  the  air  in  the  working  bar- 
rel, and  that  in  the  fufkion  pipe  expands  thro’  the-  valve 
into  the  barrel } and,  being  no  longer  a balance  for  the 
atmofphcric  preflure,  the  water  rifes  into  the  fusion- 
pipe  ; another  ftrokc  of  the  pifton  produces  a fimilar 
dRft,  and  the  water  rifes  farther,  but  hy  a finaller 
llep  than  by  thr  preceding  ftroke : by  repeating  the 
ftrukes  of  the  pifton,  the  water  gets  into  the  barrel ; and 
when  the  pifton  is  now  pulhed  down  through  it,  it  gets 
above  the  pifton,  and  mull  now  be  lifted  up  to  any 
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height.  The  fuftion-pipe  is  commonly  of  fmaller  fne  Poaip. 
than  the  working  barrel,  for  the  fake  of  economy.  It 
is  not  ncccflary  that  it  be  fo  wide : but  it  may  be,  and 
often  is,  made  too  fmalh  It  fhould  be  of  fuch  a fixe, 
that  the  preflure  of  the  atraofphere  may  be  able  to  fill 
the  barrel  with  water  as  fall  as  the  pillon  rifes.  If  a 
void  is  left  below* the  pifton,  it  is  evident  that  the  pi- 
fton  mull  be-  carrying  the  whole  weight  of  the  atmo- 
fphere, befides  the  wateT  which  is  lying  above  it.  Nay,, 
if  the  pipe  be  only  fo  wide,  that  the  barrel  fhall  fill, 
precifcly  as  fall  as  the  pifton  rife*,  it  mull  fuftain  all . 
this  preflure.  The  fuftion-pipe  Ihould  be  wider  than 
this,  that  all  the  preflure  of  the  atmofphere  which  ex- 
ceeds the  weight  of  the  pillar  in  the  fuftion-pipe  may 
be  employed  in  prefling  it  on  the  under  furface  of  the 
pifton,  and  thus  diminish  the  load.  It  cannot  be  made 
too  wide;  and  too  ftrift  an  economy  in  this  refpeft  may 
very  fenfibly  diminilh  the  performance  of  the  pump, 
and  more  than  defeat  its  own  purpofe.  This  is  moll 
likely  when  the  fuftion-pipe  is  long,  becaufc  there  the 
length  of  the  pillar  of  water  nearly  balances  the  air’s 
preflure,  and  leaves  very  little  accelerating  force ; fo 
that  water  will  rife  Hlit  {lowly  even  in  the  wideft  pipe. 

All  thefc  things  will  be  made  the  fubjefts  of  computes- 
tion  afterwards. 

It  is  plain  that  there  will  be  limitations  to  the  rife 
of  the  water  in  the  fuftion-pipe,  fimilar  to  what  we 
found  when  the  whole  pump  was  an  uniform  cylinder. 

Let  a be  the  height  of  the  fixed  valve  above  the  water 
in  tire  ciftern : let  B and  b be  the  fpaces  in  cubic  mea- 
furc  between  this  valve  and  the  pifton  in  itshigheft  and 
loweft  pofitions,  and  therefore  exprcla  the  bulks  of  the 
air  which  may  occupy  thefc  fpaccs ; let  y be  the  di- 
llancc  between  the  fixed  valve  and  the  water  in  the  fuc*. 
tion-pipe,  when  it  has  attained  its  grcatcfl  height  by 
the  rarefaftion  of  the  air  above  it : let  h be  the  height 
of  a column  of  water  in  equilibrio,  with  the  whole 
preflure  of  the  atmofphere,  and  therefore  having  its 
weight  in  equililibrio  with  the  elafticity  of  common  air  : 
snd  let  x be  the  height  of  the  column  whofe  weight 
balances  the  elafticity  of  the  air  in  the  fuftion-pipe « 
when  rarefied  as  much  as  it  can  be  by  the  aftion  of  the 
pifton,  the  water  Handing  at  the  height  a — y. 

Then,  bccaufe  this  elafticity,  together  with  the 
column  a — y in  the  fuftion-pipe,  mull  balance  the 
whole  preflure  of  the  atmofphere,  (fee  Pk^uisatics, 
n°  108.),  we  mull  have  b ss  x -p  a — y,  and  y = <»  -f- 
* — b. 

When  the  pifton  was  in  its  lowed  pofition,  the  bulk 
of  the  air  between  it  and  the  fixed  valve  was  L Sup- 
pufc  the  valve  kept  (hut,  and  the  pifton  raifed  to  it  a 
higheil  pofition,  the  bulk  will  be  B,  and  its  denfity 
b.  * 

— , and  its  elafticity,  or  the  height  of  the  column  whofe 

b 

weight  will  balance  it,  will  be  h -g-.  If  the  air  in  the 

-fuftion-pipe  be  denfer  than  this,  and  consequently  more 
elaftic,  it  will  lift  the  valve,  and  fome  will  come  in  j 
therefore,  when  the  pump  has  rarefied  the  air  as  much 
as  it  can,  fo  that  none  docs,  in  faft,  come  in,  tlic  cla- 
llicity  of  the  air  in  the  fuftion-pipe  ntvjl  be  the  lame. 
b 

Therefore  x zz  b -g*. 

We 


. 4-B,  B-4, 

«—  «,  sr  a — Q — il  »• 


B 


B — k 

Therefore  when  — g-  - h ft  left 
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b pipe  muft  generally  have.  The  thitd  J.NOM  is  pro-  P ,’np* 
We  had  jr  rs  a + x — - b,  Therefore  j = *4*  ^ perly  the  beginning  of  the  main,  and  is  continued  to  ' ~ ’ * 

the  place  of  delivery.  At  the  joint  IK  there  is  a 
hanging  valve  or  clack  S } and  there  ft  a valve  R on  the 
top  of  the  fusion-pipe. 

The  pillon  PQTV  is  folid,  and  is  faftened  to  a flout 
iron  rod  which  goes  through  it,  and  is  fixed  by  a key 
drawn  through  its  end.  The  body  of  the  pillon  is  a 

i.  Icf.  than  the  nttr  w.H  get  abort  tht  f°*  of  doubW  cont,  widening  from  the  middle  to  each 

0 end,  and  is  covered  \nlh  two  bands  of  very  ftrong 

fixed  valve, y becoming  negative.  leather,  fitted  to  it  in  the  manner  already  described.  S3 

But  it  does  not  follow  that  the  water  will  reach  The  operation  of  this  pump  is  abundantly  fimple.  hi  mride 
the  pillon,  that  is,  will  rife  fo  high  that  the  pillon  When  the  pifton  is  thrull  into  the  pump,  it  pufhes  thcof  pl’era* 

will  paft  through  it  in  its  defeent.  Things  now  come  air  before  it  through  the  valve  S,  for  the  valve  R re-  100 

into  the  condition  of  a pump  of  uniform  iimenfions  mains  fliut  by  its  own  weight.  When  it  has  reached 

from  top  to  bottom  ; and  this  point  will  be  determined  near  the  bottom,  and  is  drawn  up  again,  the  air  which 

by  wliat  was  faud  when  treating  of  fuch  a pump.  filled  the  fmall  fpacc  between  tnc  pifton  and  the  valve 

There  is  another  form  of  the  fucking  pump  which  is  S now  expands  into  the  barrel } for  as  foon  as  the  air 
much  ufed  in  grtat  water  works,  and  is  of  equal  effi-  begins  to  expand,  it  ceafes  to  balance  the  prclfure  of 
cacy  with  the  one  now  deferibed.  It  ft  indeed  the  the  at mofphcrc,  which  therefore  (huts  the  valve  S.  By 
fame  pump  in  an  inverted  pufition.  It  is  reprefented  the  expanfion  of  the  air  in  the  barrel  the  equilibrium 
in  fig.  1 1.  where  ABCD  is  the  working  barrel,^  im-  at  the  valve  R ft  deftroyed,  and  the  air  in  the  fu&ion- 

pipc  lifts  the  valve,  and  expands  into  the  band  ; confc- 


Aad  i*  cal- 
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me?  fed,  with  its  mouth  downward*,  in  the  water  of  the 
ciftern.  It  ft  joined  by  means  of  (lunches  to  the  riling 
pipe  or  main. 

This  ufually  confifts  of  two  parts.  The  firft,  BEFC, 
is  bent  to  otic  fide,  that  it  may  give  room  for  the  iron 
frames  TXYV,  which  carries  the  rod.NO  of  the  pifton 
M,  attached  to  the  traverfes  RS,  TOV  of  this  frame. 
The  other  part,  EGHF,  is  ufuallv  of  a left  diameter, 
and  is  continued  to  the  place  ol  delivery.  'I  he  pifton 
frame  XTV  Y hangs  by  the  rod  Z,  at  the  arm  of  a lever 
or  working  beam,  not  brougK  into  the  figure.  The 
pifton  is  perforated  like  the  former,  and  is  furrounded 
like  it  with  a band  of  leather  in  form  of  a tapcr-di(h. 
It  has  a valve  K on  its  broad  or  upper  bafe,  opening 
when  prefled  from  below.  The  upper  end  of  the  work- 
ing barrel  ft  pierced  with  a hole,  covered  with  a valve 

1,  alfo  opening  upward?. 

Now  fuppofe  this  apparatus  immerfed  into  the  ci- 
ftcro  till  the  water  is  above  it,  as  marked  by  the  lmc 

2,  3,  and  the  pifton  drawn  up  till  It  touch  the  end  of 
the  barrel.  V.rhca  the  pifton  is  allowed  to  defeend  by  iu 
own  weighty  tlur  water  rifes  up  through  its  valve  K, 
and  fills  the  band.  If  the  pifton  be  now  drawn  up  by 
the  moving  power  of  the  machinery  with  which  it  ft 
connected,  the  valve  K (huts,  and  the  pifton  pufhes  the 
water  before  it  thiough  the  valve  I into  the  main  pipe 
EFGH.  W hep. the  pifton  ft  again  let  down,  tie 
valve  I (huts  by  its  own  weight  and  the  prcflure  of  the 
water  incumbent  on  it,  and  the  barrel  is  again  filled  by 
the  watCT  of  the  ciftern.  Drawing  up  the  pillon  pufhes 
this  watc,*  into  the  main  pipe,  &c.  and  then  the  water 
is  at  length  delivered  at  tin.  place  required.^ 

This  pump  ft  ufually  called  th t lifting 'fwnp;  perhaps 
the  ftmpleft  of  all  in  its  principle  and  operation. — 
It  needs  no  farther  explanation:  and  we  proceed  to  de- 
feribe 

The  Forcing  Pump,  reprefented  in  fig.  T2.  It 
confifts  of  a working  barrel  ABCD,  a fu£tion-pipe 
CDEF,  and  a main  or  rifmg  pipe.  This  lafl  ft  ufually 
in  three  joints.  1 he  fifll  GHKI  may  be  confidcrcd  as 
making  part  of  the  working  barrel,  and  is  commonly 
call  in  one  piece  with  it.  The  fecund  IKLM  ft  join- 
ed to  it  by  Bandies,  and  forms  the  elbow  which  this 


qucntly  it  ccafes  to  be  a balance  for  the  prcflure  of  the 
atmofpherc,  and  the  water  is  forced  into  the  fuftion- 
pipe.  Pufhing  the  pifton  down  again  forces  the  air 
in  the  barrel  through  the  valve  S,  the  valve  R in  the 
mean  time  (hutting.  When  the  pillon  ft  again  drawn 
up,  S (huts,  R opens,  the  air  in  the  fusion-pipe  dilates 
anew,  and  the  water  rifes  higher  in  it.  Repeating . 
thefe  operations,  the  water  gets  at  laft  into  the  work- 
ing barrel,  and  ft  forced  into  the  main  by  pufhing  down 
the  pifton,  and  is  pufhed  along  t<£the  place  of  deli  very.  14 

The  operation  of  this  pump  ft  therefore  two-fold,  I*  iwe  fiaMk 
fucking  and  forcing.  In  the  firft  operation,  the  fame 
force  muft  be  employed  as  in  the  fucking-pump,  name- 
ly, a force  equal  to  the  weight  of  a column  of  water 
having  the  fe&ion  of  the  pillon  for  its  bafe,  and  the 
height  of  the  pifton  above  the  water  in  the  ciftern  for 
its  height.  It  is  for  the  fake  of  this  part  of  the  opera- 
tion that  the  upper  cone  is  added  to  the  pifton.  The 
air  and  water  would  paft  by  the  (ides  of  the  lower  cone 
while  the  pillon  ft  drawn  up ; but  the  leather  of  the 
upper  cone  applies  to  the  furface  of  the  barrel,  and  pre- 
vents this.  The  fpacc  contained  between  the  barrel 
and  the  valve  S ft  a great  obftru£lion  to  this  part  of 
the  operation,  becaufe  this  air  cannot  be  rarefied  to  a 
very  great  degree.  For  this  rcafon,  the  fusion-pipe  of 
a forcing-pump  mull  not  be  made  long.  It  is  not  in- 
deed necelfary ; for  by  placing  the  pump  a few  feet  lower, 
the  water  will  rife  into  it  without  difficulty,  and  the 
labour  of  fu&ion  is  as  much  diminifhed  as  that  of  iro- 
puliion  is  -incrcafed.  Fiowever,  an  intelligent  art  ill 
will  always  endeavour  to  make  this  fpacc  between  the 
valve  S and  the  lowed  place  of  the  pifton  as  fmall  as 
pofiiblc. 

The  power  employed  in  forcing  muft  evidently  fur- 
mount  the  preflurc  of  the  whole  water  in  the  riling 
pipe,  and  (independent  ot  what  is  neceflary  for  giving 
the  water  the  requited  velocity,  fo  that  the  proper 
quantity  per  hour  may  be  delivered),  the  pifton  has  to 
withfland  a force  equal  to  the  weight  ot  a column  of 
water  having  the  fettion  of  the  pifton  for  its  bafe,  and 
the  perpendicular  altitude  of  the  place  of  delivery  above 
the  lower  furface  of  the  pifton  lor  its  height.  It  is. 

quite 
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quite  indiflcrer.t  in  this  refpeft  what  is  the  diameter  of 
the  rifing  pipe  ; becaufe  the  prefTure  on  the  pifton  de- 
pends on  the  altitude  of  the  water  only,  independent 
of  its  quantity.  We  {hall  even  fee  that  a fmall  rifing 
pipe  will  require  a greater  force  to  convey  the  water 
along  it  to  any  given  height  or  difiance. 

When  we  would  employ  a pump  to  raife  water  in 
a crooked  pipe,  or  in  any  pipe  of  moderate  dinicnfions, 
this  form  of  pump,  or  fomething  equivalent,  mull  be 
ttfed.  In  bringing  up  great  quantities  of  water  from 
mines,  the  common  fucking-pump  is  generally  employ- 
ed, a*  really  the  heft  of  them  all  : but  it  is  the  moll 
ex  pen  five,  becaufe  it  requires  the  pipe  to  be  perpendi- 
cular, ftraight,  and  of  great  dimenfiont,  that  it  may 
contain  the  pifton  rods.  But  this  is  impracticable  when 
the  pipe  is  crooked. 

If  the  forcing  pump,  coiiftrn&ed  in  the  manner  now 
deferibed,  be  employed,  we  cannot  ufc  forcers  with  long 
rods.  Tbefc  would  bend  when  pufbed  down  by  their  fur- 
ther extremity.  In  this  cafe,  it  is  ufual  to  employ  only  a 
fhort  ar.d  ft  iff  rod,  and  to  hang  it  by  a chain,  and  load 
it  with  a weight  fuperior  to  the  weight  of  water  to  be 
railed  by  it.  The  machinery  therefore  is  employed, 
r.ot  in  forcing  the  water  along  the  rifing-pipe,  but  in 
jailing  the  weight  which  is  to  produce  this  effect  by 
its  lubfequcnt  de  feent. 

In  this  cafe,  it  would  be  much  better  to  employ  the 
lifting-pump  of  fig.  1 1.  For  aR  the  load  on  the  forcers 
instil  be  greater  than  the  refinances  which  it  mull  for- 
me unt,  the  force  exerted  by  the  machine  mud  in  like 
manner  be  greater  than  this  load.  This  double  eicefs 
Would  be  avoided  by  ufing  the  lifting-pump. 

It  will  readily  occur  to  the  reader  that  the  quantity 
of  water  delivered  by  any  pump  will  be  in  the  joint 
proportion  of  the  furface  or  bafe  of  the  pifton 
and  it*  velocity  : for  this  meafurcs  the  capacity 
of  that  part  of  the  wot  king  barrel  which  the  pifton 
piffle*  over.  The  velocity  of  the  water  in  the  conduit 
pipe,  and  in  its  paffage  through  every  valve,  will  be 
greater  or  left  than  the  velocity  of  the  pifton  in  the 
fame  proportion  that  the  area  of  the  pifton  or  work- 
ing barrel  is  greater  or  lefs  than  the  aiea  of  the  conduit 
or  va^ve.  For  wliatever  quantity  of  water  pafies 
through  any  fe&ion  of  the  working-barrel  in  a fecond, 
the  fame  quantity  mud  go  through  any  one  of  thefe 
paffages.  This  enables  us  to  modify  the  velocity  of 
the  water  as  we  pleafe  : we  can  incrcafc  it  to  any  de- 
gree at  the  place  of  delivery  by  diminilhing  the  aper- 
ture through  which  il  pafies,  provided  we  apply  fufC* 
cieni  force  to  the  pifton. 

It  is  evident  that  the  operation  of  a pump  is  by 
darts,  and  that  the  water  in  the  main  remains  at  reft, 
prt  fling  on  the  valve  during  the  time  that’  die  pifton 
is  withdrawn  from  the  bottom  of  the  working  barrel. 

It  is  in  mod  cafes  dtfirable  to  have  this  motion  equable, 
and  in  fomc  cafes  it  is  abfolutcly  neccffary.  Thus,  in 
the  engine  for  extinguifiiing  fifes,  the  fpout  of  water 
going  by  jerks  could  never  Ik  diredlcd  with  a certain 
aim,  and  half  of  the  Water  would  be  loft  by  the  way; 
becaufe  a body  at  red  canuut  in  an  indant  be  put  in 
rapid  motion,  and  the  firft  portion  of  every  jerk  of 
water  would  have  but  u fmall  velocity.  A very  inge- 
nious contrivance  has  been  fallen  upon  for  obviating  this 
inconvenience,  and  procuring  a dream  nearly  equable. 
We  have  not  been  able  t«  difeuverthe  author.  At  any 
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is  annexed  a capacious  veffel  VZ  (?’g.  13.  n*  1 and  1.) 
clofe  atop,  and  of  great  ftrength.  When  the  water  is  for- 
ced along  this  pipe,  part  of  it  gets  into  thiVveflel,  keeping 
the  air  confined  above  it,  and  it  fills  it  to  fuch  a height 
V,  that  the  chifticity  of  the  confined  air  balances  a co- 
lumn reaching  to  T,  we  (hall  fuppofe,  in  the  rifing 
pipe.  The  next  droke  of  the  pifton  fends  forward 
more  water,  which  would  fill  the  rifing  pipe  to  lome 
height  above  T.  But  the  prefTure  of  this  additional 
column  caufcs  fome  more  of  it  to  go  into  the  air  vef- 
fd,  and  comprcfs  its  air  fo  much  more  that  it*  elafti- 
city  now  balances  a longer  column.  Every’  fuccccding 
flrokc  of,  the  pifton  produces  a like  effect.  The  wa- 
ter rifes  higher  in  the  main  pipe,  but  fomc  more  of  it 
goes  into  the  air-veffd.  At  lad  the  water  apyart  at 
the  place  of  delivery ; and  the  air  in  the  air-vcffcl  is 
now  fo  much  comprcflcd  that  its  cladicity  balances  the 
prefTure  of  the  whole  column.  The  next  flrokc  of  the 
pifton  fends  forward  fome  more  w-atcr.  If  the  diame- 
ter of  the  orifice  of  the  main  be  fufficient  to  let  the 
water  flow  out  with  a velocity  equal  to  thlt  of  the 
pifton,  it  will  fo  flow  out,  rifing  no  higher,  and  pro- 
ducing no  fcnfible  addition  to  the  compreffion  in  the 
air-veffd.  But  if  the  orifice  of  the  main  be  contract- 
ed to  half  its  dimenfiont,  the  water  Tent  forward  by 
the  pifton  cannot  flow  out  in  the  time  of  the  flrokc 
without  a greater  velocity,  and  therefore  a greater 
force.  Part  of  it,  therefore,  goes  into  the  air-vcffcl, 
and  incrcafc*  the  comprdlion.  When  the  pifton  has 
ended  its  flrokc,  and  no  more  water  comes  forward, 
the  coinprcflioa  of  the  air  in  the  air-vcffcl  being  great- 
er than  what  was  fufficient  to  balance  the  prefTure  of 
the  water  in  the  main  pipe,  now  forces  out  fomc  of 
the  water  which  is  lying  below  it.  This  cannot  return 
towards  the  pump,  becaufe  the  valve  S is  now  (hut. 
It  therefore  goes  forward  along  the  main,  and  produces 
an  efflux  during  the  time  of  the  pifton’s  rifing  in  or- 
der to  make  another  flrokc.  In  order  that  this  efflux 
r*ay  be  very  equable,  the  air-veffcl  muft  be  very  large. 
If  it  be  fmall,  the  quantity  of  water  that  is  difeharged 
by  it  during  the  return  of  the  pifton  makes  fo  great  a por- 
tion of  its  capacity,  that  the  dafticity  of  the  confined  air 
ft  too  much  diminifhed  by  this  enlargement!  of  its  bulk, 
and  the  rate  of  efflux  muft  diminilh  accordingly.  The 
capacity  of  the  air-veffel  fhould  be  fo  great  that  the 
clurnge  of  bulk  of  the  comprcffcd  air  during  the  inac- 
tion of  the  pifton  may  be  iuconiiderable.  It  muft  there- 
fore be  very  ftrong.  • * * 

It  is  pretty  indifferent  in  what  way  this  air-veffd  is 
coune&cd  with  the  rifing  pipe.  It  may  join  it  lateral- 
ly, as  in  fig.  13.  1.  and  the  main  pipe  go  on  with- 

out interruption  ; or  it  may  be  made  to  J'urrounJ  an 
interruption  of  the  main  pipe,  as  in  fig.  13.  n 2.  It 
may  a!io  lie  in  any  part  of  the  main-pipe.  If  the  foie  ef- 
fect intended  by  it  is  to  produce  an  equable  jet,  as  in  orna- 
mental water-works,  it  may  be  near  trie  end  of  the  main. 
This  will  require  much  Ids  ftrength,  becaufe  there  re- 
mains but  a fitort  column  of  water  to  compicfs  the  air 
in  it.  But  it  is,  on  the  whole,  more  advantageous  to 
place  it  as  near  the  pump  as  puffiblc,  that  it  may  pro- 
duce an  equable  motion  in  the  whutc  main-pipe.  ibis 
is  of  confidcrablc  advantage  ; when  a column  of  water 
fcvcral  hundred  feet  long  is  at  reft  in  the  mam-pipe, 
and  the  pifton  at  oqc  end  of  it  put  at  onoe  into  motion, 

even 
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Ptmp.  even  with  a moderate  velocity,  the  {train  on  the  pipe  the  pillon  during  its  effective  ftroke.  The  continued 
w— v— ■ would  be  very  great.  Indeed  if  it  were  poffiblc  to  put  dream  is  produced  only  by  preventing  the  whole  of 
the  pifton  inftantaneoufly  into  motion  with  a finite  ve-  this  water  from  being  Uncharged  during  this  time,  and 
loerty,  the  ftrain  on  the  pipe,  tending  to  burft  it,  would  by  providing  a propelling  force  to  a«5t  during  the  pifton’s 
:S  be  next  to  infinite.  But  this  fee  ms  impofilblc  in  n.v  return.  Nor  does  it  enable  the  moving  force  of  the  pi- 
*n»  turc  } all  changes  of  motion  ivb’cb  <ut?  obferve  are  gra-  lion  to  produce  a double  cffedl : for  the  compreihon 
dual,  becaufe  all  impelling  bodies  have  fomc  clafticity  which  it  produced  in  the  air- ve  (Tel,  more  than  what  is 
U*piAon»  or  foftnefs  hy  which  they  yield  to  completion.  And,  neceffary  for  merely  balancing  the  quideent  column  of 
in  the  way  in  which  piftons  are  commonly  moved,  vh..  watc?,  reads  on  the  pidon,  refilling  its  compreffioa 
by  cranks,  or  fomethingf  analogous  to  them,  the  mo-  juft  as  much  as  the  column  of  water  would  do  which 
tion  is  trry  gradual.  But  till  the  air-veffcl  produces  a velocity  equal  to  that  of  the  M\i\.  Thus 

tends  to  make  the  motion  along  the  main-pipe  left  dc-  if  the  water  is  made  to  ipout  with  the  velocity  of  eight 
fultory,  and  therefore  diminithes  thofe  drains  which  feet  per  itcond,  this  wo  jld  require  an  additional  column 
would  really  take  place  in  the  main-pipe.  It  ads  jjke  of  one  foot  high,  and  this  would  juft  balance  the  com- 
• the  fpringa  of  a travelling  carriage,  whofc  jolts  are  in-  prcffion  in  the  air-vcflcl,  which  maintains  this  velocity 
comparably  left  than  thofe  of  a cart ; and  by  this  means  during  the  non-a&ion  of  the  pillon.  It  ft,  however,  a 


really  enables  a given  force  to  propel  a greater  quan- 
tity of  water  in  the  fame  time. 


matter  of  fadt,  that  a pump  fumifhed  with  an  air-veffcl 
delivers  a little  more  water  than  it  would  do  without  it. 


C*  reded  m*T  l^re  by  the  way  obferve,  that  the  attempts  But  the  difference  depends  on  the  combination  of  ma- 

of  mechanicians  to  correct  this  unequal  motion  of  tlie  ny  very  difftmilar  circumftances,  which  it  is  extremely 
pifton-nnl  are  mifplaced,  and  if  it  could  be  done,  would  difficult  to  bring  into  calculation.  Some  of  thefe  will 
greatly  hurt  a pump.  One  of  the  bell  methods  of  be  mentioned  afterwards. 

• producing  this  cfFctt  is  to  make  the  piilon-rod  confift  To  deferibe,  or  even  to  enumerate,  the  immenfe 
of  two  parallel  bars,  having  teeth  in  the  fide*  which  variety  of  combinations  of  thefe  three  limple  pump* 
front  each  other.  Let  a toothed  wheel  be  placed  be-  would  fill  a volume.  We  {hall  fried  a few,  which  are 
tween  them,  having  only  tju;  half  of  its  circumference  more  deferring  of  notice. 

fumilhcd  with  teeth.  It  is  evident,  without  any  far*  L The  common  fucking-pump  may,  by  a fmall  ad-  T7* ! , k- 
ther  defeription,  that  if  this  wheel  be  turned  uniformly  dition,  be  converted  into  a lifting -pump,  fitted  for  pro-*  A j>nrap 
round  its  axis,  the  pidon-rod  will  be  moved  unifoimly  priling  the  water  to  any  diftancc,  and  with  any  vdo*  - -vcft.1,1 
up  and  down  without  intermiffion.  This  has  often  city.  !‘JUI  _* 

been  put  in  pr^dice  ; but  the  machine  always  went  by  Fig.  i 4.  ft  a fucking*pmnp,  whofc  working-barrel1  6 * J ' 1 * 
jolts,  and  fcldom  lafted  a few  days.  Unlkillcd  mecha-  ACDB  has  a lateral  pipe  ACGFIF  conned ed  with  it 
nictans  attributed  this  to  defied  in  the  execution  : but  clofe  to  the  too.  This  terminates  in  a mtii  or  riling 
,0  the  fault  is  effential,  and  lies  in  the  principle.  pipe  IK,  fumifhed  or  not  with  a valve  L.  The  top 

Bet  on  b The  machine  could  not  perform  one  ftroke,  if  the  of  tlie  barrel  is  fhut  up  by  a llrong  plate  MN,  having  a 
"rf'f’tjirii-firft  mover  did  not  flackcn  a little,  or  the  different  parts  hollow  neck  terminating  in  a fmall  flanch.  The  pill  mi 
of  the  machine  did  not  yield  by  bending  or  by  comprtf*  rod  Qjl  pafles  through  this  neck,  and  is  nicely  turned 
Con  ; and  no  ftrength  of  materials  could  withlland  the  and  polifhed.  A number  of  rings  of  leather  are  put 
violence  of  the  drains  at  every  reciprocation  of  the  mo*  over  the  rod,  and  ftrongly  coinpreffcd  round  it  by  auc- 
tion. This  is  chiefly  experienced  in  great  works  which  ther  flanch  and  feveral  {crewed  bolts,  as  is  represented 
arc  put  in  motion  by  a water-vrheel,  or  fomc  other  at  OP.  By  this  contrivance  the  rod  is  dofeiy  grafp.*d 
equal  power  exerted  on  the  mafs  of  matter  of  which  by  the  leathers,  but  may  be  cafily  drawn  up  and  down, 
the  machine  confifts.  The  water-wheel  being  of  great  while  all  paffagv  of  air  or  water  is  effectually  prv- 
- i . '.l r.  j n : ..1 


weight,  moves  with  confidcrablc  ftcadineft  or  unifor-  vented. 

«nity  ; and  when  an  additional  rcfiftance  is  oppofed  to  The  pillon  S is  perforated,  and  fumifhed  with  a 
it  by  the  beginning  of  a new  ftroke  of  the  pillon,  its  valve  opening  upwards.  There  is  alfo  a lalve  T on 
great  quantity  of  motion  is  but  little  affected  by  this  the  top  of  the  fu  Cl  ion -pipe  YX  ; and  it  will  be  of  ad- 
addition,  and  it  proceeds  very  little  retarded  ; and  the  vantage,  though  not  ahfolutcly  ncccffary,  to  put  a valve 
machine  mud  either  yield  a little  by  bending  and  com-  L at  the  bottom  of  the  riling  pipe.  Now  fuppole  the 


machine  muff  either  yield  a little  by  bending  and  com- 
prtffion,  or  go  to  pieces,  which  is  the  common  event. 
Cranks  arc  free  From  this  inconvenience,  becaufe  they 
accelerate  the  pifton  gradually,  and  bring  it  gradually 


pidon  at  the  bottom  of  the  working-barrel.  When  it 
is  drawn  up,  it  tends  to  romprefs  the  air  above  it,  be* 
caufe  the  valve  in  the  pillon  remains  inut  by  its  own 


to  red,  while  the  water-w  heel  moves  round  with  almoft  weight.  The  air  then  fore  is  driven  through  the  valve 
perfect  uniformity.  The  only  inconvenience  (and  it  L into  the  riling  pipe,  and  cfcapcs.  In  the  reran  time, 
may  be  confidcrablej  attending  this  How  motion  of  the  the  air  which  occupied  the  fmall  Ipece  between  the  pi- 
pifton  at  the  beginning  of  its  ftroke  is,  that  the  valves  lion  and  the  valve  T expands  into  the  upper  part  of 
do  not  fitut  with  rapidity,  fo  that  fomc  watcT  gets  back  the  wot  king  band  ; and  its  clafticity  is  fo  much  dimi* 
through  them.  But  when  they  are  properly  formed  nifhed  thereby,  that  the  atiaofphcre  preffes  tlie  water  of 
— -1  * — *,-J  w...  *-;a;nn  the  ciftern  into  the  fu<3  ion-pipe,  where  it  will  life  till 


and  loaded,  this  is  but  trifling 


TMc'ma.  . We  mull  not  imagine,  that  becaufe  the  ftream  pro-  an  equilibrium  is  again  produced.  The  next  down- 
fir  puntp/duced  by  the  affiftancc  of  an  air.banrl  is  altnoft  per-  ward  Jlrokc  of  the  pillon  allows  the  air,  which  had 


«rli»rfr  v*:jrfeftly  equable,  and  becaufe  as  much  water  runs  out  du-  come  from  the  fuftion-pipc  into  the  barrel  during  the 
fx.cmwt  t}ie  returning  of  the  pifton  as  during  its  active  afeent  of  the  pifton,  to  get  throurh  its  valve.  Upon 

{broke,  it  therefore  doubles  the  quantity  of  water.  No  drawing  up  the  pifton,  this  air  is  alio  drawn  off  through 
• w.c.1  . . .1 * r - e. j 1 .l.  d • _ .l: r.  .1 


tlie  riluig  pipe.  Repeating  thir  proccfs  bring?  the  wa- 
6 Ur 
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ter  At  Hft  into  the  working-barrel,  and  tt  is  then  driven 
v — Jomr  ihe  rifing-pipe  by  the  pifton. 

Advantages  '*  onc  *^e  of  a pump.  The  re- 

01  thlkcuu- refaction  may  be  very  perfeA,  bccaufc  the  pifton  can 
vafi.’O-  be  brought  To  near  to  the  bottom  «f  the  working- 
barrel:  and,  for  forcing  water  in  opposition  to  graft 
preflitres,  it  appears  preferable  to  the  common  forcing- 
pump  ; becaufe  in  that  the  piiton  rod*  are  comprclfcd 
and  expofed  to  bending,  which  greatly  hiirts  the  Jiump 
by  wtrarinc^hc  pifton  and  barrel  on  onc  fide.  This 
foon  rendcra  it  lefs  tight,  and  much  water  fquirts  out 
* by  the  Tides  of  the  pifton.  But  in  this  pump  the  piflon 
rod  is  always  drawn  or  pulled,  which  keeps  it  Straight; 
and  rods  exert  a much  greater  force  in  oppofition  to  a 
pull  than  in  oppofition  to  lumprcflion.  The  collar  of 
leather  round  the  pifton-rods  is  found  by  experience  to 
need  very  little  repairs,  and  is  very'  impervious  to  water. 
The  w hole  is  very  acccflible  for  repairs;  and  in  this  re- 
fpiCt  much  preferable  to  the  common  pump  in  deep 
mines,  where  every  fault  of  the  pifton  obliges  us  to 
draw  up  fomc  hundred  feet  of  pillon-rods.  By  this 
addition,  too,  any  common  pump  for  the  fcrvice  of  a 
he ufe  is  converted  into  an  engine  for  extinguishing  fire, 
or  may  be  made  to  convey  the  water  to  every  part  of 
the  ho  ufe  ; and  this  without  hurting  or  obftru&wg  its 
common  ufe#*  All  that  is  ncccfiary  is  to  have  a large 
cock  on  the  upper  part  of  the  working  barrel  oppo- 
fitc  to  the  lateral  pipe  in  this  figure.  This  cock  ferves 
for  a fpout  when  the  pump  is  ofed  for  common  pur- 
pofes ; and  the  merely  (hutting  this  cock  converts  the 
« whole  into  an  engine  for  extinguilhing  lire  or  for  fup- 

plying  diftant  places  with  water.  It  is  fcarcely  nccef- 
fary  to  add,  that  for  thefe  fcrvices  it  will  be  proper  to 
conncft  an  air-veficl  with  fome  convenient  part  of  the 
riling  pipe,  in  order  that  the  current  of  the  water  may 
34  be  continual. 

Equable  We  have  frequently  fpoken  of  the  advantages  of  a 
continued  current  in  the  main  pipe.  In  all  great  works 
work* 3 confidcrable  degree  of  uniformity  is  produced  by  the 
y combi-  manner  of  dilpofing  the  actions  of  the  different  pumps; 

for  it  is  very  rarely  that  a machine  works  but  one 
pump.  In  order  to  maintain  fome  uniformity  in  the 
refillancc,  that  it  may  not  all  be  oppofed  at  once  to  the 
moving  power,  with  intervals  of  total  inaction,  which 
would  produce  a very  hobbling  motion,  it  is  ufual  to 
•ditlribute  the  work  into  portions,  which  fucceed  alter- 
nately ; and  thus  both  diminilh  the  ilrain,  and  give 
greater  uniformity  of  a&ion,  and  frequently  enable  a 
natural  power  which  we  can  command,  to  perform  a 
piece  of  work,  which  would  be  impofiible  if  the  whole 
refiftancc  were  oppofed  at  once.  In  all  pump  ma- 
chines therefore  wc  arc  obvioully  dircCled  to  conftrud 
them  fo  that  they  may  give  motion  to  at  lead  two 
pumps,  which  work  alternately.  By  this  means  a much 
greater  uniformity  of  current  is  produced  in  the  main 
pipe.  It  will  be  rendered  Util  more  uniform  if  four  arc 
employed,  fuccccding  each  other  at  the  interval  of  onc 
quarter  of  the  time  of  a complete  ilnoke. 

But  ingenious  mrn  have  attempted  the  fame  thing 
with  a fingle  pump,  and  many  different  conftru&ion* 
thi»}*uriofe#for  this  purpofc  have  been  prupofed  and  executed. 
dtfc-iUtd-  Til#  thing  is  not  of  much  importance,  nor  of  great  rc- 
fearch.  We  (hall  content  curfelves  therefore  with  the 
defeription  of  one  that  appears  to  us  the  muff  perfefi, 
both  in  refpeft  of  {implicit  y and  t fleet. 


1 


T U M 


r; 


35 

A finale 

pump  for 


II.  It  confi{l3  of  a woi  king-barrel  AB  (fig.  ij.}  Pump, 
clofe  at  both  ends.  The  pifton  C i*  folid,  and  the  rod  — 1 
OP  paffes  through  a collar  of  leathers  in  the  phte, 
which  dofes  the  upper  end  of  the  working-barrel.  This 
barrel  communicate*  laterally  krith  two  pipes  H,  K ; the 
communications  m and  # being  as  near  to  the  top  and 
bottom  of  the  barrel  as  polfiblc.  Adjoining  to  the 
paffage  m arc  two  valves  F and  G opening  upwards. 

Similar  valves  accompany  the  paffage  n.  The  two 
pipe*  H and  K unite  in  a larger  rifing  pipe  L.  They 
are  all  reprefented  as  in  the  fame  plane  ; but  the  upper 
ends  mull  be  bent  backwards,  to  give  room  for  the  mo- 
rion of  the  piften-rod  OP. 

Suppofe  the  pifton  clofe  to  the  entry  of  the  lateral 
pipe  n,  and  tliat  it  is  draw  n up  : it  compreffcs  the  air 
above  it,  and  drives  it  thiough  the  valve  G,  where  it 
efcap:s  along  the  rifing  pipe  ; at  the  fame  time  it 
rarefies  the  air  in  the  (pace  below  it.  Therefore  the 
weight  of  the  atmofphere  (huts  the  valve  E,  and  caufea 
the  water  of  the  eiftern  to  rife  through  die  valve  D, 
and  fill  the  lower  part  of  the  pump.  When  the  pilloo 
is  pulhed  down  again,  this  water  is  firft  driven  through 
the  valve  E,  bccaufc  D immediately  Ihuts  ; and  then  # 
molt  of  the  air  which  was  in  this  part  of  the  pump  at 
the  beginning  goes  up  through  it,  fome  of  the  water 
coming  back  in  its  (lead.  In  the  mean  rime,  the  air 
which  remained  in  the  upj^r  part  of  the  pump  after  the 
al'ccnt  of  die  pifton  is  rarefied  by  its  defeent ; bccaufc 
the  valve  G (huts  as  foon  as  the  pifton  begins  to  de- 
fecud,  the  valve  F opens,  the  air  in  this  fuetion  pipe 
F/  expands  into  the  barrel,  and  die  water  rifes  in- 
to the  pipes  by  the  preffure  of  the  atmofphere.  TTie 
next  rife  of  the  pifton  mull  bring  more  water  into  the 
lower  part  of  the  barrel,  and  nuift  drive  a lit  tie  more 
air  through  the  valve  G,  namely,  part  of  that  which 
had  come  out  of  the  fu&ion-pipc  F/;  and  the  next 
defeent  of  the  piiton  tnuil  drive  more  water  into  the 
rifing  pipe  H,  and  along  with  it  mod  if  not  all  of^th  e 
air  which  remained  below  die  pifton,  and  mull  rarefy 
ftill  more  the  air  remaining  above  the  pifton  ; and  more 
water  will  come  in  through  the  pipe  F /,  and  get  into 
the  land.  It  is  evident  that  a few  repetitions  will  at 
Lift  fill  the  barrel  on  both  fidcs  of  the  piiton  with  water. 

When  thin  is  accomplilhed,  there  is  no  difficulty  in  per- 
ceiving how,  at  every  rife  of  the  pifton,  the  water  of 
the  cittern  will  come  in  by  the  valve  D,  and  the  water 
in  the  upper  part  of  the  barrel  will  be  driven  thro*  the 
valve  G;  and,  in  every  defeent  of  the  pifton,  the  water  of 
the  cifttm  will  come  into  the  barrel  by  the  valve  F, 
and  the  water  below  the  pifton  will  be  driven  through 
the  valve  E : and  thus  there  will  be  a continual  influx 
into  the  barrel  through  the  valves  D and  F,  and  a con- 
tinual dilchargc  along  the  rifing  pipe  L.  dirough  the 
valves  E and  G.  * . 

This  machine  is,  lobe  Cure,  equivalent  to  two  forcing  it  neqalct* 
pumps,  although  it  has  but  onc  barrel  and  one  pifton  ; t to  two 
but  it  has  no  lort  of  fuperiority.  It  ia  not  even  moreforc,D*’ 
economical  in  moil  cafes ; bccaufc  wc  apprehend  that**™^* 
the  additional  workmanfhip  will  fully  ccmpcnfate  for 
the  barrel  and  pifton  that  is  fared.  There  it  indeed  a 
faving  in  die  reft  of  the  machinery,  becaufe  onc  lever 
products  both  motions.  WTc  cannot  therefore  fay  that 
it  is  inferior  to  two  pumps  ; and  we  acknowledge  that 
there  is  fomc  ingenuity  in  the  contrivance. 

We  recommend  to  our  readers  the  pcruial  of  Bcli* 

5 dor*# 


• p u m r 

Pjt*r.  dur'i  ArchutSure  HplrnuUnat,  where  i.i  to  be  found  a 
great  variety  of.  combinations  and  form*  of  the  fimplc 
/B»Vrf»r<r.PumJw  * but  wc  mu^  caution  them  with  rcfjied  to  hi* 
cMniuced-  theorici,  which  in  this  article  arc  extremely  defective, 
ri.  Alfo  in  I.eupold’s  T hr  at  rum  Maelinarwu  HyJreuHtn- 

rum%  there  is  a prodigious  variety  of  :ul  kinds  of  pumps, 
many  of  them  very  lingular  and  inp  rufous,  and  many 
which  have  particular  advantages,  which  may  fuit  local 
circumftanrts,  ami  give  them  a preference,  llut  it 
would  be  improper  to  fwcll  a work  of  this  kind  with  fo 
manv  peculiarities  ; and  a perfon  who  makes  himlelf 
mailer  of  the  principle*  delivered  here  in  fulficicnt  de- 
tail, can  be  at  no  lofc  to  fuit  a pump  to  his  particular 
views,  or  to  judge  of  the  merit  of  fetch  »$  may  be  pru- 
p died  to  him. 

We  mull  now  take  notice  of  fomc  very  confidence 
and  important  varieties  in  the  form  and  contrivance  of 
. the  cffential  parts  of  a pump. 

•npdiff*  HI.  The  forcing  pump  is  fometirr.es  of  a very  d'tfc- 
remlv  <«•*  - rent  form  from  th?,t  already  deferihed.  lntu  .nl  nt  a 
fir-dcu.  jiiftofl,  which  applies  itfelf  to  the  iniuic  of  the  barrel, 
PJ*,e  and  Hides  up  and  down  in  it,  there  is  a long  cylinder 
ctccxxv.  pQQj^fig^  16.)  nicely  turned  and  polifhrd  on  the  out- 
fide,  and  of  a diameter  fomrwhat  lets  than  tlie  infidc  of 
the  barrel.  This  cylinder  (called  a rt. unger)  Hides 
through  a collar  of  leathers  on  the  top  of  the  working- 
barrel,  and  is  conftruClcd  as  follows.  The  top  of  the 
li&rrci  terminates  in  a tlanch  a bt  pierced  with  four  holes 
for  receiving  ferew -bolts.  There  arc  two  rings  of  me- 
tal, c rf,  ef\  of  the  fame  diameter,  and  having  holes  cor- 
tefponding  to  thofe  in  the  Aanch.  Four  rings  of  foft 
leather,  of  the  fame  li/.c,  and  finihriy  pietccd  with 
huks,  are  well  foaked  in  a mixture  of  oil,  tallow,  and  a 
little  rotin.  Two  of  tliefc  leather  rings  arc  hud  on  the 
pump  Hunch,  and  one  of  the  metal  rings  above  them. 
The  pluager  is  then  t limit  down  through  them,  by 
which  it  turns  their  inner  edges  downwards.  The  other 
two  rings  are  then  Hipped  on  at  the  top  of  the  plun- 
ger, niwl  the  (ccond  metal  ring  is  put  over  them,  and 
then  the  whole  arc  Hid  down  to  the  metal  ring.  By 
this  the  inner  edges  of  the  lalt  leather  rings  arc  turned 
upwards.  'Hie  three  metal  rings  arc  now  forced  to- 
gether by  the  ferewed  holts ; and  thus  the  leathern 
rings  are  llrongly  comprcflcd  between  them,  and  made 
to  grafp  the  plunger  fo  elofely  that  no  prefTure  can 
force  the  water  through  between.  The  upper  metal 
ting  juft  allows  the  plunger  to  paf*  through  it,  but 
without  any  play  ; fo  that  the  turned  up  edges  of  the 
leathern  rings  do  not  come  up  between  the  plunger  and 
the  upper  metal  ring,  but  arc  lodged  in  a little  conical 
taper,  which  is  jsjiven  to  the  inner  edge  of  the  upper 
plate,  its  hole  being  wider  below  than  above.  It  is  on 
thi*  trifling  circumllance  that  the  great  tight  nets  of  the 
collar  depend*.  To  prevent  the  leather*  from  fhrinking 
by  drought,  there  i*  ufually  a little  ciftern  formed 
round  the  head  of  the  pump,  and  kept  full  of  water. 
The  plunger  is  cither  forced  down  by  a rod  from  a 
» working  beam,  or  by  a fet  of  metal-weights  laid  on  it, 
as  is  represented  in  the  figure. 

la  nvdeof  It  is  hardly  neceflary  to  be  particular  in  explaining 
•,ei»tior.  the  operation  of  this  pump.  When  the  plunger  L>  at 
the  bottom  of  the  barrel,  touching  the  fixed  valve  M 
with  its  lower  extremity,  it  almoit  completely  fills  it. 
That  it  may  do  it  completely,  there  is  fomethne*  a fmail 
pipe  RSZ  branching  out  from  the  top  of  ilie  barrel, 
Voi.  XV.  Part  II. 
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and  fitted  with  a cot k at  S.  Water  is  admitted  til!  the  Pwmw 
barrel  i#  completely  filled,  and  the  cock  is  then  Hint. 

Now  when  the  plunger  is  drawn  up,  the  valve  N in  the 
riling  pipe  mull  remain  Hint  by  the  prefTure  of  the  at- 
inofphere,  and  a void  mull  l»c  made  in  the  barrel.  'l*hc re- 
fore  the  valve  M on  the  top  of  the  fu&iou-pipe  mull 
Ik  opened  by  tlie  cl  illicit y of  the  air  in  this  pipe,  and 
the  air  nilift  expand  into  the  barrel;  and,  being  no  longer 
a balance  for  the  atmofphere,  the  water  in  the  ciftern 
mult  be  forred  into  the  fuction-pipe,  and  rife  in  it  to  a 
certain  height.  When  the  plunger  defeendv,  it  mull 
drive  the  water  through  the  valve  N (for  the  valve  M 
will  immediately  Ihut),  and  along  with  it  moll  of  the 
air  which  had  come  into  the  barrel.  And  as  this  a»r 
occupied  the  upper  part  of  the  barrel,  part  of  it  will  re. 
main  when  the  plunger  has  reached  the  bottom ; but 
a ftrokc  or  two  will  expel  it  all,  and  then  every  lurcccd- 
ing  ftrokc  of  the  descending  piftou  will  drive  the  water 
along  tin:  riling  pipe,  and  every  afeeut  of  the  plunger 
will  be  followed  by  the  water  from  the  cittern. 

The  advantage  propofed  by  this  form  of  piilon  ij, 
that  it  may  be  more  accurately  made  and  pci: Hied  than 
the  infide  of  a working  barrel,  and  it  is  of  much  caller 
repair.  Yet  we  do  not  find  that  it  is  much  ufed,  al- 
though an  invention  of  lail  century  (wc  think  by  Sir 
Samuel  Morland),  and  much  praifed  by  the  writers  ou 
thefc  fufjecis. 

It  is  eafy  to  fee  that  the  fucking-pump  may  be  van-Suck.nr- 
ed  in  the  fame  way.  Suppofe  this  plunger  to  be  openP -mpfiml. 
botlt  at  top  and  bottom,  but  the  bottom  filled  with  a^w> 
valve  opening  upward.  When  this  is  puttied  to  the 
bottom  of  tire  barrel,  the  air  which  it  tends  to  com- 
piefs  lifts  the  valve  (the  lateral  pipe  FIIv  being  taken 
away  and  the  pafl’age  fiiut  up),  and  cfcapcs  through  the 
plunger.  When  it  is  drawn  ijp,  it  makes  the  fame  ra- 
refaction as  the  foiid  plunger,  breaufe  the  valve  at  O 
(huts,  and  the  water  will  come  up  from  the  ciilcrii  as  in 
the  former  cafe.  If  the  plunger  Ik  now  thruft  down 
again,  the  valve  M (huts,  tlie  valve  O is  forced  opeu, 
and  the  plunger  Is  filled  with  water.  Th%  will  be  lifted 
by  it  during  its  next  afeent ; and  when  it  is  puihed 
down  again,  the  water  w hich  filled  it  ntutt  now  be  putti- 
ed out,  and  will  flow  over  its  fides  into  the  cittern  at  the 
head  of  the  barreL  Inftcad  of  making  the  valve  at  the 
bottom  of  the  piilon,  it  may  he  made  at  the  top  ; but 
thi*  difpofitloQ  is  much  inferior,  bccaufe  it  cannot  rare- 
fy  the  air  in  the  barrel  one  half.  This  is  evident ; for 
the  capacity  of  the  barrel  and  plunger  together  cannot 
Ik  twice  the  capacity  of  the  barrel. 

IV.  It  may  be  made  after  a (till  different  form,  a*  Another 
reprefented  in  fig.  17.  Here  the  ludion-pipc  CO  form  of  the 
comes  up  through  a cittern  KMNL  deeper  or  iongcr^dini;. 
than  the  intended  llrokc  of  the  piftou,  and  has  a v«vtl#BP» 

C at  top.  The  piilon,  or  what  alls  in  lieu  of  it,  is  a 
tube  AHGB,  open  at  both  ends,  and  of  a diameter 
fomewhat  larger  than  that  of  the  luCtion-pipc.  The 
interval  between  them  is  filled  up  at  HG  by  a ring  or 
belt  of  foft  leather,  which  is  fattened  to  the  outer  tube, 
and  moves  up  and  down  with  it,  Hiding  along  the 
finoothly  poliihed  furfa.ee  of  the  fuftion-pipe  with  very 
little  frietion.  There  is  a valve  I on  the  top  of  thi* 
pilton,  opening  upwatds.  Water  it  poured  into  the 
outer  cittern. 

The  outer  cylinder  or  piilon  being  drawn  up  from  And  it* 
the  bottom,  there  is  a great  rarefaction  of  tlie  air  which  m0<*c 
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Puaip  was  between  them,  and  the  atmofphtre  p-effrs  trie  \v«\-  top  of  this  trunk  muft  be  on  a level  with  K,  and  has  a 
ter  up  through  the  fuAion-pipe  to  a certain  height;  ftnall  cittern  EADF.  It  alfo  communicates  laterally 
for  the  valve  ! ketpa  (hut  by  the  preffurc  of  the  almo-  with  a rifing  pipe  GHK,  furniflied  with  a valve  at  H 
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fphere  ami  its  own  weight.  Puftiing  down  the  piilon 
vaufes  the  air,  which  had  expanded  from  the  faction- 
pipe  into  the  pifton,  to  cfcape  through  the  valve  I ; 
drawing  it  up  a fceond  time,  allows  the  atmofphere  to 
prefsmore  water  into  the  fusion-pipe,  to  fiU  it,  and  al< 
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opening  upwards.  LM  is  a beam  of  timber  fo  fitted 
to  the  trunk  as  to  fill  it  without  (licking,  and  is  of  at 
h aft  equal  length.  It  hangs  by  a chain  from  a work- 
ing beam,  and  is  loaded  on  the  top  with  weights  ex- 
i 7 cccding  that  of  the  cc>lumn  of  water  which  it  difplaccs. 

lo  part  of  the  piilon.  When  this  is  pufhed  down  again.  Now  fuppofc  this  beam  allowed  to  defeend  from  the 
Hie  water  which  had  come  through  the  valve  C is  now  pofition  in  which  it  is  drawn  in  the  figure  ; the  wa- 
forced  out  through  the  valve  i into  the  ciilcm  KMNL,  ter  mull  rife  all  around  it,  in  the  crevice  which  is  be- 
and  now  the  whole  is  full  of  water.  When,  therefore,  tween  it  and  the  trunk,  and  alfo  in  the  riftng  pipe  ; bc- 
thc  pifton  hi  drawn  up,  the  water  follows,  and  fdls  it,  if  caufe  the  valve  P (huts,  and  H opens  ; fo  that  when  the 
not  33  feet  above  the  water  in  the  eillcm  ; and  when  it  is  plunger  has  got  to  the  bottom,  the  water  wifi  (land  at 
pufhed  down  again,  the  water  which  filled  the  piilon  is  the  level  of  K-  When  the  plunger  is  again  drawn  up 
all  thrown  out  into  the  ciilcm  : and  after  this  it  delivers  to  the  top  by  the  adion  of  the  moving  power,  the  wa- 
its full  contents  of  water  every  ftroke.  The  water  in  the  ter  finks  again  in  the  trunk,  but  not  in  the  riling  pipe, 
ciftern  KMNL  cfFcdually  prevents  the  entry  of  any  bccaufc  it  is  (lopped  by  the  valve  H.  Then  allowing 
air  between  the  two  pipes  ; fo  that  a very  moderate  the  plunger  to  defeend  again,  the  water  mud  again  rife 
comprtfllon  of  the  belt  of  foft  leathex  at  the  mouth  of  in  the  trunk  to  the  level  of  K,  and  it  mull  now  flow 
the  piilon  cylinder  is  fuffleient  to  make  all  perfcAly  out  at  K;  and  the  quantity  difeharged  will  be  equal  to 
tight.  the  part  of  the  beam  below  the  furface  of  the  pit— 

It  might  be  made  differently.  The  ring  of  leather  water,  deducting  the  quantity  which  fills  the  fmallfpace 
might  be  fattened  round  the  top  of  the  inner  cylinder  between  the  beam  and  the  trunk.  This  quantity  may 
at  L)E,  and  Aide  on  the  iniidc  of  the  pifton  cylinder ; be  reduced  almoll  to  nothing ; for  if  the  inhde  of  the 
but  the  firtt  form  is  mod  eafily  executed.  Mufchcn-  trunk  and  the  outfide  of  the  beam  be  made  tapering, 
brocck  has  given  a figure  of  this  pump  in  his  large  the  beam  may  be  let  down  till  they  cxaAly  fit  ; and  as 
fyftem  of  natural  philolophy,  and  (peaks  very  highly  of  this  may  be  done  in  fquare  work,  a good  workman  can 
its  performance.  But  \vc  do  not  fee  any  advantage  make  it  exceedingly  accurate.  But  in  this  cafe,  the 
w hich  it  poffcffcs  over  the  common  fucking  pump.  He  lower  half  of  the  beam  and  trunk  mull  not  taper  ; and 
indeed  fays  that  it  is  without  friction,  and  makes  no  this  part  of  the  trunk  mull  be  of  fuflicicnt  width 
mention  of  the  ring  of  leather  between  the  two  cy-  round  the  beam  to  allow  free  paffage  into  the  riling 
linders.  Such  a pump  will  raife  water  extremely  well  pipe.  Or,  which  is  better,  the  riling  pipe  mud  branch  . 
to  a fmall  height,  and  it  feems  to  have  been  a model  only  off  from  the  bottom  of  the  trunk.  A difeharge  may 
which  he  had  examined:  But  if  the  futlion-pipc  is  be  made  from  the  cittern  EADF,  fo  that  as  little  wa- 
long,  it  will  by  no  means  do  without  the  leather ; for  ter  as  poffiblc  may  defeend  along  the  trunk  wheu  the 
on  di  awing  up  the  pifton,  the  water  of  the  upper  ci-  piilon  is  raifed.  ^ 

Hern  will  rife  between  the  pipes,  ard  fill  the  piilon,  and  One  great  excellence  of  this  pump  is,  that  it  is  pcr-|tJ  cxcej. 
none  will  come  up  through  the  fu&ion-pipe.  feetly  free  from  all  the  deficiencies  which  in  common  lc«cie«  ire 

We  may  take  this  opportunity  of  obferving,  that  the  pumps  rcfult  from  want  of  being  air-tight.  Another  confix* 
many  ingenious  contrivances  of  pumps  without  friClion  is,  that  the  quantity  of  water  raifed  is  precifely  equal 
are  of  little  importance  in  great  works  ; bccaufc  tho  to  the  power  expended  ; for  any  want  of  accuracy  in 
fri&ion  which  is  completely  fufficient  to  prevent  all  the  work,  while  it  occafionH  a diminution  of  the  quan- 
efcape  of  water  in  a well-conllru&cd  pump  is  but  a tity  of  w'ater  difeharged,  makes  an  equal  diminution  in 
very  trifling  part  of  the  whole  force.  In  the  great  pumps  the  weight  which  is  nccdTary  for  pufhing  down  the 
which  are  ufed  in  mines,  and  arc  worked  by  a fleam-  plunger.  We  have  feen  a machine  confiding  of  two 

fuch  pumps  fufpended  from  the  arms  of  a long  beam, 
the  upper  fide  of  which  was  formed  into  a walk  with- 
a rail  on  each  fide.  A man  flood  on  one  end  till  it 
got  to  the  bottom,  and  then  walked  fobeiiy  up 
to  the  other  cod,  the  inclination  being  about  twenty- 
five  degrees  at  firll,  but  gradually  dimimihed  as  he  went 
along,  and  changed  the  load  of  the  beam.  By  this 
means  lie  made  the  other  end  go  to  the  bottom,  and  fo. 
on  alternately,  with  the  eafieft  of  all  exertions,  and 
w hat  wc  arc  rood  fitted  for  by  our  ftru&urc.  With  this 
machine,  a very  feeble  old  man,  weighing  1 10  pounds,  . 
raifed  7 cubic  feet  of  water  1 1|  feet  high  in  a minute, , 
and  continued  Working  8 or  IO  hours  every  day.  A 
(lout  young  man,  weighing  nearly  135  pounds,  raifed 
8{-  to  the  fame  height  ; and  when  he  carried  30  pounds 
conveniently  (lung  about  him,  he  raifed  9*  feet  to  this 
height,  working  10  hours  a-day  without  fatiguing 
himfelf.  This  exceeds  Dcfagulo’s  maximum  of  a 
hog  (head  of  water  10  feet  high  in  a minute,  in  the  pro* 

8 portion 


engine,  it  is  very  ufual  to  make  the  pifton*  and  valves 
without  any  leather  whatever.  The  working  barrel  is 
bored  truly  cylindrical,  and  the  pifton  is  made  of  me- 
tal of  a ft/e  that  will  juft  pafs  along  it  without,  (lick- 
ing. When  this  is  drawn  lip  with  the  velocity  compe- 
tent to  a properly  loaded  machine,  the  quantity  of  wa- 
ter which  cfcape*  round  the  piilon  is  infignificant.  The 
pifton  is  made  without  leathers,  not  to  avoid  friflion, 
which  is  alfo  infignificant  in  fuch  works ; but  to  avoid 
the  neccffity  of  frequently  drawing  it  up-Tor  repairs 
through  fuch  a kngtb  of  pipes. 

V.  If  a pomp  abfolutcly  without  friction  is  wanted, 
the  following  feema  preferable  for  fimplicity  and  per- 
formance to  any  wc  have  foen,  when  made  ufe  of  in 
proper  fit  nations.  Let  NO  (fig.  18.)  be  the  furface 
of  the  water  in  tike  pit,  and  K the  place  of  delivery* 
The  pit  muil  be  as  deep  in  W'ater  as  from  K to  NO. 
A BCD  is  a wooden  trunk,  round  or  fquare,  open  at 
both  cads,  and  having  a valve  P at  the  bottom.  The 
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Pump,  portion  of  9 to  7 nearly.  It  Is  limited  to  very  modc- 
’ rate  heights  ; but  in  fuch  fit  nations  it  is  very  effectual. 
ButitwJi-  ^ was  l^c  contrivance  of  an  untaught  labouring  man, 
oiiud.  pofleffed  of  uncommon  mechanical  genius.  We  fliall 

have  occaiion  to  mention,  with  refpect,  feme  other  con- 
trivances of  the  fame  perfon  in  the  article  IV ax  in- 
49  IVerh. 

HiCem’f  VI.  The  moft  ingenious  contrivance  of  a pump  with- 
F'jPP/k*  out  friction  is  that  of  Mr  Hafirins,  deferibed  by  Defagu- 
cn  liers,  and  called  by  him  the  Quicksilver  Pumn  Its 

conflruction  and  mode  of  operation  arc  pretty  compli- 
cated j but  the  following  preliminary  observations  will, 
we  hope,  render  it  abundantly  plain. 

Let  i l m t (fig.  19.)  be  a cylindrical  iron  pipe,  about 
fix  feet  long,  open  at  top.  Let  egbf  be  another  cy- 
linder, connected  with  it  at  the  bottom,  and  of  fmallcr 
diameter.  It  may  either  be  fob’d,  or,  if  hollow,  it 
mull  be  dofe  at  top.  Let  aedb  be  a third  iron 
cylinder,  of  an  intermediate  diameter,  fo  that  it  may 
move  up  and  down  between  the  other  two  without 
touching  either,  but  with  as  little  interval  as  poflible. 
Let  this  middle  cylinder  communicate  by  means  of  the 
pipe  AB,  with  the  upright  pipe  FE,  having  valves  C 
and  D (both  opening  upwards)  adjoining  to  the  pipe 
of  communication.  Suppofc  the  outer  cylinder  fuf- 
peuded  by  chains  from  the  end  of  a working  beam,  and 
let  mercury  be  poured  into  the  interval  between  the 
three  cylinders  till  it  fills  the  fp3ce  to  0 f>,  about  4 of 
their  hright.  Alfo  fuppofc  that  the  lower  end  of  the 
pipe  FE  is  immerfed  into  a cillcni  of  water,  and  that 
the  valve  X)  is  Ida  than  33  feet  above  the  furfacc  of  this 
water. 

It*  mode  Now  fuppofe  a perforation  made  fomcwhcrc  in  the 
opera-  a communication  made  with  an  air-pump. 

When  the  air-pump  is  worked,  the  air  contained  in  CE, 
in  AB,  and  in  the  fpacc  between  the  inner  and  middle 
cylinder*,  is  rarefied,  and  isabftractcd  by  the  air-pump; 
for  the  valve  D immediately  fhuts.  The  prellure  of 
the  atmofphere  will  caufc  the  water  to  rife  in  the  pipe 
CE,  and  will  caufe  the  mercury  to  rife  between  the 
inner  and  middle  cylinders,  and  fink  between  the  outer 
and  middle  cylinders.  Let  us  fuppofe  mercury  12 
times  heavier  than  water  : Then  for  every  foot  that 
the  water  rife*  in  EC,  the  level  between  the  oulfide 
and  infide  mercury  will  vary  an  inch  ; and  if  we  fup- 
pofe DE  to  be  30  feet,  then  if  we  can  rartfy  the  air 
io  as  to  raife  the  water  to  D,  the  out  licit  mercury  will 
be  depreffed  to  7,  r,  and  the  infide  mercury  will  have 
rifen  to  /,  /,  s q and  / r being  about  30  inches.  In  this 
ilate  of  tlungs,  the  water  will  run  over  by  the  pipe  BA, 
and  every  thing  will  remain  nearly  in  this  poiition.  The 
'Columns  of  water  and  mercury  balance  each  other,  and 
balance  the  preflure  of  the  atmofphere. 

While  tilings  arc  in  this  ilatc  of  equilibrium,  if  we 
allow  the  cylinders  to  defeend  a little,  the  water  will 
rife  in  the  pipe  FE,  which  we  may  now  coniidcr  as  a 
fucrion-pipe ; for  by  this  motion  the  capacity  of  the 
whole  is  enlarged,  and  therefore  the  preflure  of  the  at- 
motphere  will  iiili  keep  it  full,  and  the  tituation  of  the 
mercury  will  again  Ik-  fuch  that  all  ff  all  be  in  equilibrio. 
It  will  be  a little  lower  in  the  infide  fpacc  and  higher 
in  the  outfide. 

Taking  this  view  of  things,  we  fee  clearly  how  the 
’water  is  fuppovtcd  by  the  atmosphere  al  a very  confi- 


ft  doable  height.  The  apparatus  is  analogous  to  a fy-  Pump, 
phon  whidi  has  one  leg  filled  with  water  and  the  other  v ““  ‘ 
with  mercury.  But  it  was  not  neccffary  to  employ  an 
air-pump  to  fill  it.  Suppofc  it  again  empty,  and  all 
the  valves  Ihut  by  their  own  weight.  Let  the  cylinders 
defeend  a little.  The  capacity  of  the  fpaccs  below  the 
valve  D is  enlarged,  and  therefore  the  included  air  is 
rarefied,  and  feme  of  the  air  in  the  pipe  CE  mull  dif- 
fufe  ilfelf  into  the  fpacc  quitted  by  the  inner  cylinder. 
Therefore  the  atmofphere  will  preis  feme  water  up  the 
pipe  FE,  and  fomc  mercury  into  the  inner  fpacc  be- 
tween the  cylinders.  When  the  cylinders  arc  raifed 
again,  the  air  which  came  from  the  pipe  CE  would  r<s 
turn  into  it  again,  but  is  prevented  by  the  valve  C.— 

Rating  the  cylinders  to  their  former  height  would  com- 
prefs  this  air  ; it  therefore  lifts  the  valve  D,  and  cfcapcs. 

Another  deprcfllon  of  the  cylinders  will  have  a fimilar 
effect.  The  water  will  rife  higher  in  FC,  and  the  mer- 
cury in  the  inner  fpace  ; and  then,  after  repeated  llrokes, 
the  water  will  pafs  the  valve  C,  and  fill  the  whole  ap- 
paratus, as  the  air-pump  had  caufcd  it  to  do  before.— 

The  poiition  of  the  cylinders,  when  things  arc  in  tin's 
fituation,  is  reprefented  in  fig.  20,  the  outer  and  inner 
cylinders  in  their  lowed  poiition  having  defeended  about 
30  inchcj.  The  mercury  in  the  outer  fpace  Hands 
at  7,  r,  a little  above  the  middle  of  the  cylinders,  and 
the  mercury'  in  the  inner  fpace  is  near  the  top  1 1 of  the 
inner  cylinder.  Now  let  the  cylinders  be  drawn  up. 

The  water  above  the  mercury  cannot  get  back  again 
through  the  valve  C,  which  fhuts  by  its  own  weight. 

We  therefore  attempt  to  comprefs  it ; but  the  mercury 
yields,  and  defeends  in  the  inner  fpace,  and  rifes  in 
the  outer  till  both  arc  quickly  on  a level,  about  the 
height  v r.  If  we  continue  to  raife  the  cylinders,  the 
compreflum  forces  out  more  mercury',  and  it  now  Hand* 
lower  in  the  inner  than  in  the  outer  fpace.  But  that 
there  may  be  fomething  to  balance  this  inequality  of 
the  mercurial  columns,  the  water  goes  through  the 
valve  D,  and  the  equilibrium  is  rcilored  when  the 
height  of  the  water  in  the  pipe  ED  above  the  furfacc 
of  the  internal  mercury  is  1 2 times  the  difference  of 
the  mercurial  columns  (on  the  former  fuppolition  of 
fpccific  gravity.)  If  the  quantity  of  water  is  fuch  as 
to  rife  two  feet  in  the  pipe  ED,  the  mercury'  in  the 
outer  fpacc  will  be  two  inches  higher  than  that  in  the 
inner  fpace.  Another  depreffion  of  the  cylinders  will 
again  enlarge  the  fpacc  within  the  apparatus,  the  mer- 
cury will  take  the  poiition  of  fig.  19.  and  more  water 
will  come  in.  Railing  the  cylinders  will  fend  this 
water  four  feet  up  the  pipe  ED,  and  the  mercury  will 
be  four  inches  higher  in  the  inner  than  in  the  outer 
fpace.  Repeating  this  operation,  the  water  will  be 
raifed  Hill  higher  in  D1C ; and  this  will  go  on  till  the 
mercury  in  the  outer  lpace  reaches  the  top  of  the  cy- 
linder ; and  this  is  the  limit  of  the  performance.  The 
diniciiiions  with  which  we  fet  out  will  enable  the  ma- 
chine to  raife  the  water  about  30  feet  in  the  pipe  ED  ; 
which,  added  to  the  30  feet  of  CF,  makes  the  whole 
height  above  the  pit-water  60  feet.  By  making  the 
cylinders  longer,  we  incicafe  the  height  of  FD.  This 
machine  mull  be  worked  with*  great  attention,  and  but 
flowly  ; for  at  the  beginning  of  the  forcing  llrokc  the 
mercury  very  rapidly  finks  in,  the  inner  fpacc  and  rifes 
hi  the  outer,  and  will  dalh  out  and  be  loll.  To  pre- 
4 O l vent 
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vent  this  as  much  as  pofUhle,  the  outer  cylinder  termi-  fill  part  of  the  trunk. 


jo. 

Inpcimity 


lutes  in  a fort  of  cup  or  dilh,  and  the  inner  cylinder 
fhould  be  tapered  atop. 

The  machine  irf  exceedingly  ingenious  and  refined  ; 
of  the  eun-  and  there  is  no  doubt  but  that  its  performance  will  ex- 
trtvance  cved  that  of  any  other  pump  which  raifes  the  water  to 
famc  height,  becaufe  frittion  is  completely  avoided, 
er  and  there  can  be  no  want  of  tightnefs  of  the  pitton. — 
But  the  ad- But  this  is  all  its  advantage  ; and,  from  what  has  been 
vantage  obferved,  it  is  but  trifling.  The  expence  would  he  e- 
*r. fling-  norrnous  ; for  with  whatever  care  the  cylinders  are  made, 

the  interval  between  the  inner  and  outer  cylinders  mud 
contain  a very  great  quantity  of  mercury.  'Hie  middle 
cylinder  mull  be  made  of  iron  plate,  and  mull  be  without 
a Team,  for  the  mercury  would  diflotve  even*  folder.  For 
luch  tcafons,  it  has  never  come  into  general  ufc.  But 
it  would  have  been  unpardonable  to  have  omitted  the 
defeription  of  an  invention  which  is  fo  original  anti  in- 
genious ; and  there  are  fome  occafions  where  it  may  be 
of  great  ufc,  as  in  nice  experiments  for  iUuftrating  the 
theory  of  hydraulics,  it  would  give  the  findl  piilous  for 
mea hiring  the  preffures  of  water  in  pipes,  & c.  It  is 
on  precilcly  the  fame  principle  that  the  cylinder  bel- 
lows, deferibed  in  the  article  Pneumatics,  arc  con- 

54  ftruded. 

Dd'co}  tion  We  beg  leave  to  conclude  this  part  of  the  fubjett 
*umn°with  ^ *bc  defeription  of  a pump  without  frittion,  which 
out*tric- * may  he  conftnittcd  Sit  a variety  of  ways  by  any  common 
in  n.  carpenter,  without  the  affiftancc  of  the  pump-maker  or 
plumber,  and  will  be  very  elfettive  for  railing  <a  great 
quantity  of  water  to  fmall  heights,  as  in  draining 
inarlhcs,  marie  pits,  quarries,  &c.  or  even  for  the  fervicc 
of  a houfe. 

VII.  A BCD  (fig.  Si.)  is  a fquare  trunk  of  carpen- 
ter** work  open  at  both  ends,  and  having  a little  ci- 
ttern and  fpout  at  top.  Near  the  bottom  there  is  a 
partition  made  of  board,  perforated  with  a hole  E, 
and  covered  with  a clack,  ffff  reprefents  a long  cy- 
lindrical bag  or  pudding,  made  of  leather  or  of  double 
canvas,  with  a fold  of  thin  leather  fuch  as  Ihocpflcin  be- 
tween the  canvas  hags.  This  is  firmly  nailed  to  the 
hoard  E with  foft  leather  between.  '1  he  upper  end  of 
this  bag  is  fixed  on  a round  board,  having  a hole  and 
valve  F.  This  board  may  be  turned  in  the  lathe  with 
a groove  round  its  edge,  and  the  Wag  fattened  to  it  by 
a cord  bound  tight  round  it.  The  fork  of  the  piilon- 
rod  FG  is  firmly  fixed  into  this  board ; the  bag  is  kept 
diftended  by  a number  of  wooden  hoops  or  rings  of 
jlrong  wire //,  //,  //,  &c.  put  into  it  at  a few  inches 
diflartce  from  each  other.  It  will  be  proper  to  con  nett 
thclc  hoops  before  putting  them  in,  hy  three  or  four 
. cords  from  top  to  bottom,  which  will  keep  them  at 
their  proper  dittauces.  Thus  will  the  bag  have  the 
form  of  a barber’s  bellows  powder-puff.  The  diftance 
between  the  hoops  ihould  be  about  twice  the  breadth 
of  the  rim  of  the  wooden  ring  to  which  the  upper  valve 
53  and  pitton-rod  are  fixed. 

Its  node  Now  let  this  trunk  be  immerfed  in  the  water.  It  is 
iioo^&c"  cvl^cnt  d,e  bag  be  ft  retched  from  the  compref- 

* fed  form  which  its  own  weight  will  give  it  by  drawing 
up  the  pitton-rod,  its  capacity  will  be  enlarged,  the 
vabc  F will  be  fhut  by  its  own  weight,  the  air  in  the 
bag  will  be  rarefied,  and  the  atmofphere  will  prefs  the 
water  into  the  bag.  When  the  rod  is  thrutt  down 
•gain,  this  water  will  come  tOut  by  the  valve  F,  and 
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will  have  a fimilar  effett  ; the  trunk  will  be  filled,  and  - 
the  water  will  at  laft  be  difeharged  by  the  fpout. 

Here  is  a pump  without  frittion,  and  perfectly  tight. 

For  the  leather  between  the  folds  of  canvas  render*  the 
bag  impervious  both  to  air  and  water.  And  the  can- 
vas has  very*  cnnliderablc  ttrength.  We  know  from 
experience  that  a bag  of  fix  inches  diameter,  made  of 
fail-cloth  1P3.  with  a fheep  Ik  in  between,  will  bear  a co- 
lumn of  1 5 feet  of  water,  and  ttand  fix  hours  work 
pfr  day  for  a month  without  failure,  and  that  the  pump 
is  coiiiidcrably  fuperior  in  effett  to  a common  pump 
of  the  fame  dimenfions.  We  mutt  only  obferve,  that  the 
length  of  the  bag  mull  be  three  times  the  intended 
length  of  the  ttroke ; fo  that  when  the  piflon-rixl  is  in 
its  higheft  pofition,  the  angles  or  ridges  of  the  bag*may 
be  pretty  acute.  If  the  bag  be  more  ftrctched°  than 
this,  the  force  which  mutt  be  exerted  by  the  labourer 
becomes  much  greater  than  the  weight  of  the  column 
of  water  which  he  is  railing.  If  the  pump  be  laid 
aflope,  which  is  very  ufua!  in  thefe  occafional  and  hafty 
drawings,  it  is  neccffary  to  make  a guide  for  tlic  pi- 
tton-rod within  the  trunk,  that  the  bag  may  play  up 
and  down  without  rubbing  on  the  lidos,  which  would 
quickly  wear  it  o<lt. 

The  experienced  reader  will  fee  that  this  pump  is 
very  like  that  of  Goffet  and  Dc  la  Deuillc,  deferibed  by 
Btlidor  VoL  II.  p.  120.  and  moll  writers  on  hydraulics. 

It  would  be  trill  more  like  it,  if  the  bag  were  on  the 
under  fide  of  the  partition  E,  and  a valve  placed  farther 
down  the  trunk.  But  we  think  that  our  form  is  great- 
ly preferable  in  point  of  lircngth.  When  in  the  other 
fituation,  the  column  of  water  lifted  by  the  pittou 
tends  to  litrjt  the  bag,  and  this  with  a great  force,  as 
the  intelligent  reader  well  knows.  But  in  the  form  re- 
commended here,  the  bag  is  tomprrfi-J,  and  the  It  rain 
on  each  part  may  be  made  much  fefs  than  that  which 
tends  to  burft  a bag  of  fix  inches  diameter.  The  near- 
er tlie  rings  ate  placed  to  each  other  the  fmaller  will 
the  ttrain  be. 

The  fame  bag-pilton  may  be  employed  for  a forcing 
pump,  by  placing  it  below  the  partition,  and  inverting 
the  valve  ; and  it  will  then  he  equally  llrong,  bccaufc 
the  refilUnce  in  this  cafe  too  will  act  by  romprefuon. 

We  now  come  naturally  to  the  confideralion  of  the 
different  forms  which  may  be  given  to  the  pittons  and 
valve*  oh  a pump.  A good  deal  of  what  wt  have  been 
deferibing  already  is  reducible  to  this  head ; but,  having 
a more  general  appearance,  changing  as  it  were  the 
whole  form  and  ttrutture  of  the  pump,  it  was  not  im- 
proper to  keep  thefe  things  together. 

The  great  defideratum  in  a pifton  is,  that  it  be 
tight  as  poifible,  and  have  as  little  frittion  as  is  con-Jh*.‘JId’hav« 
fittent  with  this  indtfpcnfable  quality.  We  have  al-  lude  fric- 
ready  fakl,  that  the  common  form,  when  carefully  exe-11®11* 
cutcd,  has  thefe  properties  in  an  eminent  degree.  And 
accordingly  this  form  has  kept  its  ground  amidft  all 
the  improvements  which  ingenious  artifts  have  made. 

Mr  Belidor,  an  author  of  the  fird  reputation,  has  given 
the  defeription  of  a pidon  which  he  highly  extols,  and 
is  undoubtedly  a very  g*od  one,  con  ft  rutted  from  prin- 
ciple, and  extremely  well  cornpofcd. 

. It  confids  of  a hollow  cylinder  of  metal  gh  (fig.  2 2.)  \ n impm. 
pierced  with  a number  of  holes,  and'  liaving  at  top  a vcJ  one  by 
ttauch  AB,  whofe  diameter  is  nearly  equal  to  that  Qf Ucildof* 
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Parr-,  the  working-barrel  of  the  pump. 

'—v— ^ groove  round  it.  There  i^  another  llanch  IK  below* 
by  which  this  hollow  cylinder  is  fattened  with  bolts  to 
the  lower  end  of  the  pillon,  represented  in  fig.  25. 
This  con  fills  of  a plate  CD,  with  a grooved  edge  fimi- 
iar  to  AB,  ami  an  mterandi.ite  plate  which  forms  the 
feat  of  the  valve.  The  composition  of  this  part  is  bet- 
ter under flood  hy  inspecting  tin.*  figure  than  by  any 
thrferiptiun.  The  pill  un-rod  HL  is  fixed  to  the  upper 
plate  hv  bolts  through  its  diifcrvut  brandies  at  G,  G. 
This  inctal  body  is  then  covered  wilh  a cylindrical  lag 
of  leather,  falltucd  on  it  bv  cords  hound  round  it*  filling 
up  the  grooves  in  the  upper  and  lower  plates.  The 
operation  of  the  pillon  is  as  follows. 

A little  water  u poured  into  the  pump,  which  gets 
pall  the  fidcs  of  die  piften,  and  lodges  below  in  the 
fixed  valve.  The  piHon  being  puffed  down  dip*  into 
this  water,  and  it  gets  into  it  by  the  valve.  But  ns  the 
pillon  in  descending  compreflcs  the  air  below  it,  this 
compreflcd  air  alio  gets  into  the  infids:  of  the  pillon, 
f wells  out  the  hag  which  furrounds  it,  and  comprellcs  it 
to  the  lidcs  of  the  working-barrel.  When  the  pillon  is 
drawn  up  again,  it  mull  remain  tight,  becaulc  the  valve 
will  lhut  and  keep  in  the  air  in  its  moll  compreflcd 
date  ; therefore  the  pillon  mull  perform  well  during  the 
fuel  ion.  It  mull  ad  equally  well  when  pulhed  down 
again,  and  ading  as  a forcer ; for  however  great  the 
reliftanoe  may  be,  it  will  affect  the  air  within  the*  pillon 
to  the  fame  degree,  and  keep  the  leather  clofc  applied 
to  the  barrel.  There  can  be  no  doubt  therefore  of  the 
pillon's  performing  both  its  offices  completely  ; but  we 
imagine  that  the  udhefiou  to  the  barrel  will  he  greater 
than  is  necclfary : it  will  extend  over  the  whole  fur- 
face  of  the  pillon,  and  be  equally  great  in  every  part  of 
its  furfacc ; and  we  iufpect  that  the  friction  will  there- 
fore be  very  great.  We  have  very  high  authority  for 
fuppofing  that  the  adhelion  of  a pillon  of  the  common 
- form,  carefully  made,  will  he  fuch  as  will  make  it  per- 
fc£Uy  tight  ; and  it  is  evident  that  the  adhelion  of  Be- 
lidor’s  pillon  will  be  much  greater,  and  it  will  be  pro- 
ductive of  worle  confcquenec**.  If  the  leather  bag  is 
worn  through  in  any  one  place,  the  air  cfcapcs,  and 
the  pillon  ccafes  to  be  comprcflcd  altogether ; whereas 
in  the  common  pillon  there  will  very  little  harm  rcfult 
from  the  leather  being  worn  through  in  one  place,  ef- 
pccially  if  it  project  a good  way  beyond  the  bade  of  the 
cone.  We  Hill  think  the  common  pillon  preferable. 
Belidor’s  pillon  would  do  much  better  inverted  as  the 
pillon  of  a lucking  pump;  and  in  this  filiation  it  would 
be  equal,  but  not  lup<4%r,  to  the  common. 

Ar/di,  by  Bclidor  defer  ibe*  another  forcing  pillon,  which  he 
Octane  7 had  executed  with  fuccefy,  and  prefers  to  the  common 
•ah*.  wooden  forcer.  It  confitls  of  a metal  cylinder  or  cone, 
having  a broad  flanch  united  to  it  at  uue  end,  and  a ti- 
milar  flanch  which  is  ferewrd  on  the  other  end.  Be- 
tween thefc  two  platt-s  are  a number  of  rings  of  leather 
ftrongly  comprcflcd  by  the  two  flanches,  and  then  turn- 
ed in  a lathe  like  a block  of  wood,  til)  the  whole  fits 
tight,  when  dry,  into  the  barrel.  It  will  fwcll,  fays  he, 
and  foften  with  the  water,  and  withftand  the  greatell 
. prdfurcs.  We  cannot  help  thinking  this  but  an  indif- 

tait!  ^ ferent  pillon.  When  it  wears,  there  is  nothing  to 
fquecac  it  to  the  barrel.  It  may  indeed  be  taken  out 
and  another  ring  or  two  of  leather  put  in,  or  the  flanch* 
cs  may  be  more  Itrongly  ferewed  together  : hut  all  this 
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iliis  flanch  has  a may  be  done  with  any  kind  of  pillon  ; and  this  has 

therefore  no  peculiar  merit.  * f 

The  following  will,  we  prefume,  appear  vnflly  pre-  Answer 
ferablc.  A BCD  (fig.  24.)  is  the  folid  wooden  or  metal  recon: 
block  of  the  pillon;  EF  is  a metal  plate,  which  is  tiim-nenricJ  ss 
etl  hollow  or  difli-like  below,  fii  as  to  receive  within  it  Prefcf*^*e* 
the  lolid  block.  The  pillon  md  goes  through  the 
whole,  and  lure  a fhouldcr  above  the  plate  EF,  and  a 
nut  II  below.  Four  fcrcvv-holts,  fuch  as  < k,  t iw,  alio  g * 
through  the  whole,  having  their  heads  k,  m funk  into 
the  block,  and  nuts  above  at  i,  A The  packing  or 
Huffing,  as  it  is  termed  hy  the  workmen,  is  represented 
at  NO.  Fins  is  made  as  folid  as  poflihle,  and  general! v 
cunliiU  of  foft  iicmpcn  twine  well  foaked  ill  a mixture 
t»l  oil,  tallow,  and  lofin.  llic  plate  EF  is  gently  ferew- 
cd  down,  and  the  whole  is  then  put  into  the  barrel, 
fitting  it  as  tight  as  may  be  thought  proper.  When  it 
wears  loofc,  it  may  be  tightened  at  any  time  hy  ferew- 
ing  down  the  nuts  i /,  which  caufe  the  edges  of  the  dilli 
to  fqueexe  out  the  packing,  and  comprcfi*  it  again!!  the 
baiTt-1  to  any  degree.  ^ 

1 lie  greatell  difficulty  in  the  contlm&ion  of  a pillon  I*iflLcutii«i 
is  to  give  a fufficicnt  paflage  through  it  for  the  water, In  «*fhuc* 
and  yet  allow  a firm  fupport  for  tlie  valve,  and  fixture  ^ 
for  the  pillon  rod.  We  Ihall  fee  pjcfcntly  that  it  oc-  * 
calions  a confiderablc  cxpence  of  the  moving  power  to 
force  a pillon  with  a narrow  perforation  through  the 
water  lodged  in  the  working  barrel.  When  vc  arc 
railing  water  to  a fmall  height,  fuch  as  10  or  20  feet, 
the  power  Co  expended  amounts  to  a fourth  part  of  the 
whole,  if  the  water-way  in  the  pillon  is  lefs  thau  one- 
hall'tof  the  fiction  of  the  barrel,  and  the  velocity  of  the 
!»(lon  two  feet  per  fecond,  which  is  very  moderate. 

There  can  he  no  doubt,  therefore,  that  metal  pilluna 
are  preferable,  btcaufe  their  greater  llrcngth  allows 
much  wider  apertures. 

The  follow  ing  pillon,  deferibed  and  recommended  "nnfider- 
by  Belidor,  fecim  as  perfect  in  thefc  refpetts  as  the  na-  ' *>  rcmo* 
lure  of  things  will  allow*.  We  Ihall  therefore  deferibe 
it  in  the  author’s  own  words  as  a model,  which  maytiy  iJcLdur. 
be  adopted  with  confidence  in  the  greatell  works. 

“ l he  body  ol  the  pillon  is  a truncated  metal  cone  |,jate 
CCXX  (lig.  25.),  having  a fmall  fillet  at  the  greater  ccccxxvi^ 
cud.  Fig.  26  fhuwa  the  profile,  and  fig.  27.  the  plan 
ol  its  upper  bale ; where  appears  a crufs  bir  DD,  pier- 
ced with  an  oblong  morlite  E for  receiving  the  tail  of 
the  piilon-rod.  A band  of  thick  and  uniform  leather 
A A (hg.  26.  and  28.)  is  put  round  this  cone,  and  fi- 
curcd  by  a brafs  hoop  BB  firmly  driven  on  its  fanlkr 
end,  where  it  is  previoufly  made  thinner  to  give  room 
for  the  hoop. 

4‘  This  pillon  is  covered  with  a leather  valve,  fortified 
wilh  metal  plates  GG  (ig.  29.)  Thefe  plates  are* 
wider  than  the  hole  of  the  pillon,  fo  as  to  reft  on  its 
rim.  There  arc  fimilar  plates  below  the  leather  wf  a 
fmaller  fize,  that  they  may  go  into  the  hollow  of  the 
pillon  ; and  the  leather  i*  firmly  held  between  the  metal 
plates  by  ferews  H,  H,  which  go  through  all.  litis . 
is  represented  by  the  dotted  circle  IK.  *1  bus  the  pref- 
fure  of  the  incumbent  column  of  water  is  fupported  by 
the  plates  GG,  whofc  circular  edges  reft  0:1  the  brim 
of  the  water-way,  and  thu3  ftraight  edges  reft  on  the 
crofs  bar  DD  of  fig.  26.  and  27.  I bis  valve  is  laid 
on  the  top  of  the  conical  box  in  fuch  a manner  that  its 
middle  FF  refts  on  the  ends  bar.  To  bind  all  together,. 
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tlic  end  of  the  pifton-rod  is  formed  like  a crofs,  and  the 
arms  MN  (fig.  30.)  are  made  to  reft  on  the  diameter 
FF  of  the  valve,  the  tail  El*  going  through  the  hole  E 
in  the  middle  of  the  leather,  and  through  the  mortife  E 
of  the  crofs  bar  of  the  Ih>x  ; and  alfo  through  another 
bar  QR  (fig.  28.  and  29.)  which  is  notched  into  the 
lowcrbrim  of  the  box.  A key  V is  then  driven  into 
the  hole  T in  the  pifton-rod  } and  this  wedges  all  faft. 
The  bar  QR  is  made  ftrong  ; and  its  extremities  project 
a little,  fo  as  to  fupport  the  hrafshoop  Bll  which  binds 
the  leather  band  to  the  pi  lion-box.  The  adjoining 
fcalc  gives  the  dimenfions  of  all  the  parts,  as  they  were 
executed  for  a Ream-engine  near  Conde,  where  the  pi- 
llon  gave  complete  fatisfadtion.” 

This  pifton  has  every  advantage  of  ftrength,  tight nefs. 


Pomp 


JO*  cf this  ailtj  large  water-way.  '1 ’he  form  of  the  valve  (which 


pittoa. 


has  given  it  the  name  of  the  bvttrrjiy  va!v r)  is  extreme- 
ly  favourable  to  the  paffage  of  the  water ; and  as  it  has 
but  half  the  motion  of  a complete  circular  valve,  lefs 
water  goes  back  while  it  is  (hutting. 

The  following  pifton  is  alfo  ingenious,  and  has  a 
Ingenious  good  deal  of  merit.  OPPO  (fig.  31.)  is  the  box  of 
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i.it  i-ftful  tj,c  pifton,  having  a perforation  Q,  Covered  above  with 
pifton  dc-  _ a \ v _.n.  -I-.,.  .i._.  c. 


Imbed. 


a flat  valve  K,  which  refls  in  a metal  plate  that  forms 
the  top  of  the  box.  ABCBA  is  a ftirrup  of  iron  to 
which  the  box  is  fixed  by  ferews  nta,  0,  a,  whofe  heads 
are  funk  in  the  wood-  This  ftirmp  is  perforated  at  C, 
to  receive  the  end  of  the  pitlon-ioJ,  and  a nut  H is 
ferewed  on  below  to  keep  It  faft.  DF.FED  w another 
■ftirrup,  whofe  lower  part  at  DD  forms  a hoop  like  the 
foie  of  a ftirrup,  which  embraces  a fmall  pait  of  the  top 
-of  the  wooden  box.  The  lower  end  of  the  piltofc-rod 
is  ferewed  ; and  before  it  is  put  into  the  hole*  of  the 
two  ftimips  (through  which  holes  it  Aides  freely)  a 

• broad  nut  G is  ferewed  on  it.  It  is  then  nut  into  the 
holes,  and  the  nut  H firmly  ferewed  up.  The  packing 
RR  is  then  wound  about  the  pifton  as  tight  as  poflible 
till  it  completely  tills  the  working  barrel  of  the  pump. 
When  long  ufe  has  rendered  it  in  any  degree  loofc,  it 
may  be  tightened  again  by  ferewing  down  the  nut  G. 
This  caufes  the  ring  DD  to  comprcfs  the  packing  be- 
tween it  and  the  projecting  (boulder  of  the  box  at  PP  ; 
and  thus  caufes  it  to  fwcll  out,  and  apply  ltfclf  clofely 

64  to  the  barrel. 

Another  cn  We  (hall  add  only  another  form  of  a perforated  pifton  ; 
a different  wi,jch  being  on  a principle  different  from  all  the  prccc- 
’ dlug,  will  fuggeft  many  others;  each  of  which  will  have 
its  peculiar  advantages.  OO  in  fig.  32.  represents  the 
box  of  this  pifton,  fitted  to  the  W'orking  barrel  in  any 

• of  the  preceding  ways  as  may  be  thought  bell.  Aii 
is  a crofs  bar  of  four  arms,  which  is  fixed  to  the  top  of 
the  box.  CF  is  the  pi  lion-rod  going  thiough  a hole  in 
the  middle  of  AB,  and  reaching  a little  way  beyond 
the  bottom  of  the  box.  It  has  a ftiouldcr  D,  which 
prevents  its  going  too  far  through.  On  the  lower  cud 
there  is  a thick  metal  plate,  turned  conical  on  its  upper 
fide,  fo  as  to  fit  ft  conical  feat  PP  in  the  bottom  of  the 
pifton-box. 

When  the  pifton-rod  is  puftsed  down,  the  friclion  on 
the  band  prevents  the  box  from  immediately  yielding. 
The  rod  therefore  Hips  through  the  hole  of  the  crofs 
-bar  A B.  The  plate  E,  therefore,  detaches  itfdf  from 
xhe  box.  When  the  ihouldcr  D profits  on  the  bar 
AB,  the  box  mull  yield,  and  lie  puflied  down  the  bar- 
rels, and  the  water  gets  up  through  the  perforation. 


When  the  pifton-rod  is  drawn  up  again,  the  box  doei 
not  move  till  the  plate  E lodged  in  the  feat  PP,  and  ‘ 
thus  (huts  flic  water-way  ; and  then  the  pitlon  lifts  the 
water  which  is  above  it , and  ads  as  the  pitlon  oi  a 
fucking  pump.  j 

This  is  a very  Ample  and  cfledive  conftrudion,  andtnid.-ia. 
mak^  a very  tight  valve.  It  has  been  much  rccom-|J5i}* 
mended  by  engineers  of  the  firft  reputation,  and  is 
Ircqucntly  ufed  ; and  from  its  fimplicitv,  and  the  great 
folidity  of  which  it  is  capable,  it  feems  very  fit  for 
great  works.  But  it  is  evident  that  the  water-way  is 
limited  to  lei's  than  one-halt  of  the  area  of  the  working- 
band.  For  if  the  perforation  of  the  pifton  be  one-half 
of  the  area,  the  diameter  of  the  plate  or  ball  EF  mull 
lie  greater  ; and  therefore  lefs  than  half  the  area  will 
be  left  for  the  paffage  of  the  water  by  its  Tides. 

We  come  now  to  eonfider  the  forms  which  may  beOMrrvi. 
given  to  the  valves  of  a hydraulic  engine.  tram  or 

The  requifites  of  a valve  arc,  that  it  (hall  be  tight, 
of  fuftieient  ftrength  to  refill  the  great  pieflures  to 
which  it  is  expofed,  that  it  afford  a fufficicnt  paflage 
for  the  water,  and  that  it  do  notallow  much  to  go  back 
while  it  is  Hunting*  ^ 

We  have  not  much  to  add  to  what  has  been  faid  already 
on  this  fubjed.  The  valves  w hich  accompany  the  pump  ▼»!*«*. 
of  fig.  3.  are  called  clack  vafoet,  and  arc  of  all  the  moft 
obvious  and  common  $ and  the  conftrudion  deferibed  on 
that  occafion  is  as  perfed  as  any.  We  only  add,  that 
as  the  leather  is  at  laft  dcllroycd  at  the  hinge  by  fuch 
iuccflant  motion,  and  it  is  troublcfome,  cfpccially  in 
deep  mines,  and  under  w ater,  to  undo  the  joint  of  the 
pump  in  order  to  put  in  a new  valve,  it  is  frequently 
annexed  to  a box  like  that  of  a pifton,  made  a little 
conical  on  the  outfidc,  fo  as  to  fit  a conical  feat  made 
for  it  in  the  pipe,  as  reprefented  in  fig.  33.  and  it  has 
an  iron  handle  like  that  of  a balket,  by  which  it  can 
be  laid  hold  of  by  means  of  a long  grappling-hook  let 
down  from  above.  'Hiusit  is  drawn  up  \ and  being  very 
gently  tapered  on  the  fide*,  it  Hicks  very  fall  in  its 
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The  only  defed  of  this  valve  is,  that  by  opening  )cfc^  ^ 

very  w ide  when  puflied  up  by  the  ilrcam  of  w ater,  it  them, 
allows  a good  deal  to  go  back  during  its  (hutting  again. 

In  fame  great  machines  which  arc  worked  by  a llow 
turning  crank,  the  return  of  the  pifton  is  fo  very  flow, 
that  a fcnfiblr  lofs  is  incurred  by  this ; but  it  is  notliing 
like  what  Dr  Defaguliers  fays,  one-half  of  a cylinder 
whofe  height  is  equal  to  the  diameter  of  the  valve. — 

For  in  fuch  machines,  the  lail  part  of  the  upward 
llroke  is  equally  How*,  and  ifttr  velocity  of  the  water 
through  the  valve  exceedingly  fmall,  fo  that  the  valve 
is  at  this  time  alinoll  (hut.  . 

The  butterfly-valve  reprefented  in  figures  29,  See.  is  Utility  «t 
free  from  moft  of  thofe  inconveniences,  and  feems  the*hc  burttr- 
moll  perfed  of  the  clack  valves.  Some  engineers  make  fly*«lTa* 
their  great  valve*  of  a pyramidal  form,  cou filling  of  four 
clacks,  whofe  hinges  are  in  the  circumference  of  the 
water-way,  and  which  meets  with' their  points  in  the 
middle,  and  are  fupported  by  four  ribs  which  rife  up 
from  the  fides,  and  unite  in  the  middle.  This  is  an  ex- 
cellent form,  affording  the  moft  fpacious  water- wav, 
and  (hutting  very  readily.  It  Teems  to  be  the  bell  pof- 
fiblc  for  a pifton.  The  rod  of  the  pifton  is  blanched 
out  on  four  Tides,  and  the  branches  go  through  the  pi. 
ft  on -box,  and  arc  (aliened  below  with  /crews.  iheie 
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Pnnv  branches  form  the  fupport  for  the  four  clacks.  We 
- » have  feen  a valve  of  this  form  in  a pump  of  fix  feet  di- 
ameter, which  difchargtd  20  hogfheadi  of  water  every 
ftroke,  and  made  1 2 ftrokes  in  a rninutc,  raifing  the  wa- 
„Q  ter  above  22  feet. 

Iwm  There  is  another  form  of  valve,  edited  the  button  or 
nJm  tail  valve.  It  confifts  of  a plate  of  metal  AB  (fig.  34.) 
turned  conical,  fo  as  exactly  to  fit  the  conical  cavity 
al>  of  its  box.  A tail  CD  proje&s  from  the  under 
fide,  which  pnfTcs  through  a crofs  l*r  EF  in  the  bot- 
tom of  the  box,  and  has  a little  knob  at  the  end,  tohin- 
der  the  valve  from  rifwg  too  high. 

Vtffdc-  This  valve,  when  nicely  made,  is  unexceptionable, 
fd;  It  has  great  ftrength,  and  is  therefore  proper  for  all  fe- 
vcrc  drains,  and  it  may  be  made  perfectly  tight  by 
grinding.  Accordingly  it  is  ufed  in  all  cafes  where  this 
m of  indifpcnfable  confeqncnce.  It  is  mod  durable, 
and  the  only  kind  that  will  do  for  pafTagcs  where  Ream 
or  hot  water  is  to  go  through.  Its  only  imperfec- 
tion is  a fmall  water-way  ; which,  from  what  has  been 
faid,  cannot  exceed,  nor  indeed  equal,  one-half  of  the 
n area  of  the  pipe. 

TVrtirth  If  we  endeavour  to  enlarge  the  water-way,  by  giving 
•.  nxwhit  the  cone  very  little  taper,  the  valve  frequently  dicks 
Lathe**-  ^ ,n  t*lc  ^cat  l**at  no  force  can  detach  them. — 
ttr-w.y  And  this  fometimes  happens  during  the  w-orking  of  the 
machine;  and  the  jults  and  blows  given  to  the  machine 
in  taking  it  to  pieces,  in  order  to  difeovtr  what  has 
been  the  reafon  that  it  has  difeharged  no  water,  fre- 
quently detaches  the  valve,  and  we  find  it  quite  loole, 
and  cannot  tell  what  has  deranged  the  pump.  When 
this  is  guarded  agairft,  and  the  diminution  of  the  wa- 
ter-way is  not  of  very  great  confequeocty  this  is  the  bed 
. form  of  a valve. 

Atnj  Analogous  to  this  is  the  fimpleft  of  all  valves,  repre* 
kifle  fented  in  fig.  35.  It  is  nothing  more  than  a fpherr  of 
L-'cifC*  rncta^  A*  to  which  is  fitted  a feat  with  a fmall  portion 
BC  of  a fpherical  cavity.  Nothing  can  be  more  effec- 
tual than  this  valve ; it  always  falls  into  its  proper 
place,  and  in  every  pofition  fits  it  exactly.  Its  only 
imperfection  is  the  great  diminution  of  the  water-way. 
If  the  diameter  of  the  fphere  does  not  confide rably  ex- 
ceed that  of  the  hole,  the  touching  parts  have  very 
little  taper,  and  it  is  very  apt  to  flick  fail.  It  oppofes 
much  lefs  rdiftance  to  the  paflage  of  the  water  than  tht 
flat  undcr-furfacc  of  the  button-valve.  Ar.  B.  It  would 
be  an  improvement  of  that  valve  to  give  it  a taper-Aiapc 
below  like  a boy’s  top.  The  fpherical  valve  mud  not 
be  made  too  light,  othmvife  it  will  be  hurried  up  by 
the  w*atcr,  and  much  may  go  hack  while  it  is  returning 
74  to  its  place. 

Btlidor  deferibea  with  great  minutenefs  (vol.  ii.  p; 
221  * &c*)  a vah’c  which  unites  ever)'  requiiite.  But 
itr t rt^m-  it  » of  fuch  nice  and  delicate  cotiflruerion,  and  its  de* 
*«•  fc&s  are  fo  great  when  this  exa&ntfs  is  not  attained,  or 
is  impaired  by  ufc,  that  we  think-  it  hazardous  to  in- 
troduce it  into  a machine  in  a fituation  where  an  intel- 
ligent and  accurate  artift  is  not  at  hand.  For  this 
‘reafon  we  have  omitted  the  dtfeription,  which  cannot 
he  given  in  few  words,  nor  without  many  figures ^ and 
defire  our  curious  readers  to  confult  that  author,  or  per- 
ufc  Dr  Defagulier’s  tranflation  of  this  paflage.  Its 
principle  is  preciftly  the  fame  with  the  following  rude 
contrivance,  with  which  wc  fhall  conclude  the  deferip- 
Irc  part  of  this  article. 


Suppofe  A BCD  (fig.  36.)  to  be  a fquare  wooden  Pump, 
trunk.  EF  is  a piece  of  oak-board,  exactly  fitted  to  v—" "v-"'  * 
the  trunk  in  an  oblique  pofition,  and  fapported  by  an 
iron  pin  which  goes  through  it  at  I,  one-third  of  its  v.Jvc  on 
length  from  its  lower  extremity  E.  The  two  ends  ofc^«rin*e 
this  board  are  bevelled,  fo  as  to  apply  exactly  to  the  principle. 
Tides  of  the  trunk.  It  is  evident,  that  if  a ftream  of 
water  comes  in  the  direction  BA,  its  preflurc  ou  the 
part  I F of  this  board  will  be  greater  than  that  upon 
El.  It  will  therefore  force  it  up  and  rufh  through,- 
making  it  ftand  alrnoft  parallel  to  thrfidcsof  the  trunks 
To  prevent  its  rifmg  fo  far,  a pin  muft  be  put  in  it* 
way.  When  this  current  of  water  changes  its  direc- 
tion, the  preflurc  on  the  upper  fide  of  the  board  being 
again  created  on  the  portion  IF,  it  is  forced  back  again- 
to  its  former  fituation  ; and  its  two  extremities  rclling 
on  the  oppufite  Tides  of  the  trunk,  the  paflage  u.  com- 
pletely flopped.  This  board  therefore  performs  the 
office  of  a valve  ; and  this  valve  is  the  rnoft  perfeCl  that 
can  he,  becaufe  it  offers  the  freed  paflage  to  the  water, 
and  it  allows  very  little  to  get  back  while  it  is  (hutting  ; 
for  the  part  IE  brings  up  half  as  much  water  as  IF  al- 
lows to  go  down.  It  may  be  made  extremely  tight,  . 
by  fixing  two  thin  fillets  H and  G to  the  Tides  of  the- 
trunk,  and  covering  thofc  parts  of-  the  board  with  lea- 
ther which  applies  to  them  ; and  in  this  date  it  perfect- 
ly rcfemblrs  Belidor’s  fine  valve.  mf) 

And  this  conftruction  of  the  valve  Tuggefls,  by  the  Defcriptioo  *t 
way,  a form  of  an  occafiona!  pump,  which  may  be®1*"0*” 
quickly  fet  up  by  any  common  carpenter,  and  will  ba0^013** 
very  c (feda.il  in  fmall  height*.  Let  abode  (fig.  36.)  be 
a fquare  box  made  to  Aide  along  this  wooden  trunk  with- AruClod. 
out  (hake,  having  two  of  its  (ides  projecting  upwards, 
terminating  like  the  gable-ends  of  a haute.  A piece  of 
wood  r is  ninrtifcd  into  thefe  two  fides,  arul  to  tin's  the 
pidon-rod  is  fixed.  This  box  being  fumilhed  with  a 
valve  fimilar  to  the  one  below',  will  perform  the  office 
of  a pifton.  If  this  pump  Ik*  immerfed  fo  deep  in  the 
water  that  the  piflon  lha.ll  alio  be  under  water,  we 
Temple  not  to  fay  that  its  performance  will  be  equal  to 
any.  The  pidon  may  be  made  abundantly  tight  by  co- 
vering its  outfidc  neatly  with  Toft  leather.  And  as  no 
pipe  can  be  bored  with  greater  accuracy  than  a very  or- 
dinary workman  can  make  a fquare  trunk,  we  prcf'umc 
that  this  pump  will  not  be  very  deficient  even  for  a con- 
fiderable  faction. 

Wc  now  proceed  to  die  laft  part  of  the  fubjeft,  to  yjic  j^a. 
confidcr  the  motion  of  water  in  pumps,  in  reference  totionofwa. 
the  force  which  mufl  be  employed.  What  we  have ter  *n 
hitherto  faid  with  nfpect  to  the  force  which  muft  |)CPjmP 
applied  to  a pifton,  related  only  to  the  fuftaining  the 
water  at  a certain  height ; but  in  actual  fervicc  we 
muft  not  only  do  this,  but  we  mull  difeharge  it  at  the 
place  of  delivery  in  a certain  quantity  ; and  this  muft 
require  a force  fuperadded  to  what  is  neccflary  for  its 
mere  fupport  at  this  height. 

This  is  an  extremely  intricate  and  difficult  fubjcc^i 
and  very  tmpcrfe&ly  imderflood  even  by  profefled  en- c«c  fub- 
gincers.  'l*he  principles  on  which  this  knowledge  muft  . 
be  founded  arc  of  a much  more  abftrufe  nature  than  the 
ordinary  laws  of  hydroftatics ; aud  all  the  genius  of 
Newton  was  employed  in  laying  the  foundation  of  this 
part  of  phyfical  feienec.  It  lus  been  much  cultivated 
in  the  courfc  of  this  century  by  the  firll  mathematicians 
of^urope.  Daniel  and  John  Bernoulli  have  written 
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ury  elaborate  trcatifci  on  the  fubjeft,  under  tlic  very 
uppofite  name  of  Hydrodynamics  ; in  which,  although 
titey  have  addtd  little  or  nothing  to  the  f indamcntal 
propofitions  edablilhcd  in  feme  fort  by  Kewton,  ami 
urquiefeed  in  by  them,  yet  they  have  greatly  contribu- 
ted to  our  pmgrcfs  in  it  by  the  mrihodt  which  they 
have  pm  hied  in  making  application  of  thofe  fundamm- 
».-!  pm pofi t ions  to  the  moil  important  cafe?*.  It  mud 
lie  acknowledged,  however,  that  both  thefe  prop  j ft  - 
t ons,  aiul  the  extenfions  given  them  by  thofe  authors, 
ire  Supported  by  a train  of  argument  that  is  by  no 
means  unexceptionable ; and  that  they  proceed  on  *1- 
iumptions  or  pullulates  which  are  but  nearly  true  in 
any  cafe,  and  in  many  arc  inadmifiible  : and  it  remain* 
to  this  hour  a wonder  or  puzzle  how  thefe  propotitions 
and  their  refill:*  corrcfpond  with  the  phenomena  which 
we  ohferve. 

But  fortunately  this  corrcfpondence  does  obtain  to 
a certain  extent.  And  it  (reins  to  be  this  cori el  pond- 
encc  chiefly  which  has  given  thefe  authors,  with  New- 
ton at  their  head,  the  confidence  which  they  place  in 
tiieir  rcfpc&ive  principles  and  methods  : for  there  arc 
conliderzbk  differences  among  them  in  thofe  refpeds ; 
and  each  fee  ms  cotivinced  that  the  others  arc  in  a mi  flake. 
Mcfficurs  d’Alembert  and  l)e  la  Grange  have  great- 
Jv  corrected  tlie  theories  of  their  predeceffors,  and  have 
proceeded  on  pullulate*  which  come  much  nearer  to 
the  real  date  of  the  cafe.  But  their  invedigations  in- 
volve us  in  fitch  an  inextricable  maze  of  analytical  in- 
vedigation,  that  even  when  we  art  again  conduced  to 
the  light  of  day  by  the  clue  which  they  have  given  us, 
wc  can  make  no  ufc  of  what  we  there  difeovered. 

But  dii«  theorv,  impel feCl  as  it  is,  is  of  great  fer. 
vice.  It  generalizes  our  obfervations  and  experiments, 
and  enables  us  to  cumpofe  a profile al  dofirint  from  a 
heap  of  facls  w hich  othenvife  mull  have  remained  fo- 
litaiy  and  unconnected,  and  as  cumbcrfomc  in  their  ap- 
plication as  the  characters  of  the  Chincfc  writing. 

Hit  fundamental  proportion  of  this  practical  hydro- 
• dynamics  is,  that  water  or  any  fluid  contained  in  an 
open  vdfcl  of  indefinite  magnitude,  and  impelled  by  its 
weight  only,  will  flow  through  a fmall  orifice  with  the 
velocity  which  a heavy  body  would  acquire  by  falling 
from  the  horizontal  furface  of  the  fluid.  Thus,  if  the 
orifice  is  1 6 feet  under  the  furface  of  the  water,  it  will 
ifluc  with  the  velocity  of  32  feet  in  a fecond. 

Its  velocity  correfpo tiding  to  any  other  depth  b of 
the  orifice  under  the  furface,  will  be  had  by  this  eafy 
proportion  : 44  As  the  fquare  root  of  16  is  to  the  fquare 
root  of  h;  fo  is  32  feet  to  lire  velocity  required  : or, 

.tilcrnatclv,  v/16:  32  rr  : v.  and  t*s  — ^ sa 

* 9 */i6 

i/hy  = 8 %/  h:  that  w,  multiply  the  fquare  root  of 

the  height  in  feet  by  eight,  and  the  product  is  the  re- 
quired  velocity. 

On  the  other  hand,  it  frequently  occurs,  that  we 
want  to  difeover  the  depth  under  the  Surface  which  will 

v 

produce  a known  velocity  r.  Therefore  •/  h sr  - * 
v * 

and  h — ‘that  is,  divide  the  fquare  of  the  velo- 
city by  64,  and  the  quotient  is  the  depth  wanted  ia 
feet  • 
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Till*  propefiuon  is  fufljcie.it  for  nil  o«r  purpofei.  p^up. 
Tor  finct  water  is  nearly  a pci  fed  (laid,  and  propagates  — 
all  imprrfflonji  unditiuuifhej,  we  can,  in  place  of  any  j.  Sl, 
preflurc  of  a pifton  or  other  caufc,  fubflitute  a perpen-  " 
dicular  column  of  water  whofc  weight  is  equal  to  this 
preflurc,  and  will  therefore  province  the  fame  « fliux.— 
rims,  i:  the  furface  of  a pitlon  i*  half  a fquare  finjt, 
and  it  be  p re  fled  down  with  the  weight  of  yoo  pjumh, 
and  we  would  wifli  to  know  with  what  velocity  it  would 
caufe  the  water  t«,  flow  through  a fimll  hole,  we  know 
that  a column  ol  water  of  this  weight,  and  of  half  a 
loot  bait,  would  be  1 6 feet  high.  And  this  propofi- 
lion -teaches  us,  that  a wfTcl  of  this  depth  will  have  a 
idocity  of  efflux  equal  to  32  fret  in  a fecund. 

If  therefore  our  prcfliug  power  l»e  of  fuch  a kind 
tliat  it  can  continue  to  prefs  forward  the  piilon  with 
the  force  of  500  pounds,  the  water  will  flow  with  this 
velocity,  whatever  be  the  li/.e  of  the  liolc.  All  that  re- 
mains is,  to  determine  what  change  of  oHual  p’rjjur'. 
on  the  pitlon  rcfults  fiom  the  motion  of  the  piilon  it- 
fclf,  and  to  change  the  velocity  of  efflux  in  the  fjbdu- 
plicate  ratio  of  the  change  of  a Anal  preflurc.  {. 

But  before  we  can  apply  this,  knowledge  to  the  cir-Rcm  •',* 
cumllances  which  take  place  in  the  motion  of  water  laF****** 
pumps,  wc  inuil  take  notice  of  unimportant  modifies-  ,?.,u 
lion  ol  the  fimdamental  propofition,  which  is  but  very1^ 
obfciuely  pointed  out  by  any  good  theory',  hut  is  efts, 
blilhed  on  the  moil  regular  and  unexceptionable  ublcr- 
vation. 

If  the  efflux  is  made  through  a hole  in  a tliua  plate, 
and  the  velocity  ia  computed  as  above,  we  (hall  difeover 
the  quantity  oF  water  which  i flues  in  a fecond  by  obfer- 
ving,  that  it  i*  a prifin  or  cylinder  of  the  length  indica- 
ted bv  the  velocity,  and  having  its  traufveifc  fedtiou 
equal  to  that  of  the  orifice.  Thus,  in  the  example  ah 
ready  given,  fuppofing  the  hole  to  be  a fquare  inch,  tin: 
folid  contents  of  thi*  prifin,  or  the  quantity  of  water  if- 
filing  in  a fecond,  is  1 X 32  X 12  cubic  inches,  or  3S4 
cubic  inches.  This  we  can  eafily  mcafure  by  recei- 
ving it  in  a veflel  of  know  n dinveuiion*.  Taking  this 
method,  wc  uiutormly  find  a deficiency  of  nearly  38 
pans  in  too  ; that  is,  it  wc  Ihould  obtain  100  gal- 
lons in  any  number  of  feconds,  we  fhall  in  fact  get  •nlv 
62.  'Hus  is  a mod  regular  fact,  whether  the  velocities 
are  great  or  fmall,  and  whatever  be  the  fi/.c  and  form 
of  the  orifice.  The  deficiency'  iucreafcs  indeed  in  a 
very  minute  degree  with  the  velocities.  If,  for  »»- 
dance,  the  depth  of  the  orifice  be  one  foot,  the  dif* 
charge  is  toVcAj  » rf  it  be  15  feet,  the  difchai  ge  if 
TnVrV 

This  deficiency  is  not  owing  to  a diminution  of 
velocity ; for  the  velocity  may  be  ealily  and  accurately 
mcafured  by  the  didance  to  which  the  jet  will  go,  if 
dirt&cd  horizontally.  This  » found  to  corrcfpond  very 
nearly  with  the  propofition,  making  a very  fmall  allow- 
ance for  fridion  at  the  border  of  the  hole,  and  for  the 
rtfilUncc  of  the  air.  Sir  Ifaac  Newton  aferibed  the  de- 
ficiency w ith  great  judicc  to  this,  that  the  Literal  co- 
lumns of  water,  furrounding  the  column  which  is  in- 
cumbent on  the  orifice,  prtia  towards  the  orifice,  and 
contribute  to  tile  cxpcnce  equally  with  tlwt  column. 
Thefe  lateral  filaments,  therefore,  iflite  obliquely,  crock- 
ing the  motion  of  the  central  dream,  and  produce  a 
contre£tion  of  the  jet  ; and  the  whole  dream  does  not 
acquire  a parallel  motion  and  its  ultimate  velocity  till  it 
7 has 
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▼wop.  has  got  tofome  diftance  from  the  orifice.  Careful  ob- 
— V- fcrvation  Showed  him  that  this  was  really  tbs  cafe.  But 
even  his  genius  could  not  enable  him  to  afeertain  the 
morion  of  the  lateral  filaments  by  theory,  and  lie  was 
obliged  to  meafure  every  thing  as  he  few  it.  He  found 
the  diameter  of  the  ict  at  the  place  of  the  greateft  con- 
tnuflion  to  be  precisely  fuch  as  accouuted  for  the  defi- 
ciency. His  explication  has  been  unantmoufiy  acqui- 
esced in  ; and  experiments  have  been  multiplied  to  afeer- 
tain all  thofc  circumftanccs  winch  our  theory  cannot  de- 
termine a priori.  The  moil  complete  fet  of  experiments 
■re  thofc  of  Michclotri,  made  at  Turin  at  the  expence 
of  the  prince  of  Piedmont.  Here  jets  were  made  of  1 , 
2,  3,  and  4 inches  diameter ; and  the  water  received  into 
citterns  moll  accurately  formed  of  brick,  and  lined  with 
ftucco.  It  is  tiic  re  full  of  thefe  experiments  which  we 
have  taken  for  a meafure  of  the  deficiency. 

We  may  therefore  confidcr  the  water  as  flowing 
through  a hole  of  this  contracted  dimenfion,  or  fubfti- 
tutc  this  for  the  real  orifice  in  aO  calculations.  For  it 
is  evident  that  if  a mouth-piece  (fo  to  call  it)  were 
made,  whofe  internal  lhape  prccifcly  tallied  with  the 
form  which  the  jet  aflumes,  and  if  this  mouth-piccc  be 
applied  to  the  orifice,  the  water  will  flow  out  without 
any  obflru&ion.  The  veflel  may  therefore  be  considered 
as  really  haring  this  mouth-piece. 

Nay,  from  this  we  derive  a very  important  obferva- 
tion,  “ that  if,  in  (lead  of  allowing  the  water  to  flow 
through*  a hole  of  an  inch  area  made  in  a thiu  plate, 
we  make  it  flow  through  a hole  in  a thick  plank,  fo 
formed  that  the  external  orifice  lhall  liave  an  inch  arcs, 
b.ut  be  widened  internally  agreeably  to  the  fliape  whidi 
nature  forms,  both  the  velocity  and  quantity  will  be 
that  which  the  fundamental  propofition  determines. 
Michclotri  meafured  with  great  care  the  form  of  the 
great  jets  of  three  and  four  inches  diameter,  and  found 
that  the  bounding  curve  was  an  elongated  trochoid. 
He  then  made  a mouth-piece  of  this  form  for  his  jet  of 
one  inch,  and  another  for  his  jet  of  two  inches  ; and  he 
found  the  difeharge*  to  he  VqVv  a“d  he, 

with  jullice,  aferibed  the  trifling  deficiency  which  flill 
remained,  partly  to  fri&ion  and  partly  to  his  not  having 
exactly  fuited  hi*  mouth-piccc  to  the  natural  form.  We 
imagine  that  tliis  lalt  circurnllancc  was  the  foie  caufe  : 
For,  in  the  firft  place,  the  water  in  hia  experiments,  be- 
fore getting  at  lus  jet-holes,  had  to  pafs  along  a tube  of 
eight  inches  diameter.  Now  a jet  of  four  inches  bears 
too  great  a proportion  to  this  pipe  ; and  its  narrownefs 
undoubtedly  hindered  the  lateral  columns  from  contri- 
buting to  the  efflux  in  their  due  proportion,  and  there- 
fore rendered  the  jet  lefs  convergent.  And,  in  the 
next  place,  there  can  no  doubt  (and  die  observations 
of  Daniel  Bernoulli  confirm  it)  but  tjiat  this  conver- 
gency  begins  within  the  veflel,  and  perhaps  at  a very 
eonfiderahle  difiance  from  the  orifice.  And  we  ima- 


incrcafcd  one  half  by  properly  fhaping  the  paflage  to  Putnjg 
this  hole  1 for  we  fte  that  it  may  be  increafed  from  -v“— 
62  to  near  99. 

But  there  is  another  modification  of  the  efflux,  which 
we  cotifcfe  our  total  incapacity  to  explain.  If  the 
water  ifluea  through  a hole  made  in  a plate  whofe 
thicknefs  is  about  twice  the  diameter  of  the  hole,  or, 
to  exprefs  it  better,  if  it  iflucs  through  a pipe  whofe 
length  is  about  twice  its  diameter,  the  quantity  difehar- 
ge d is  nearly  °f  what  refultl  from  the  propofition. 

If  the  pipe  be  longer  than  this,  the  quantity  is  dirr.i- 
nifhed  by  friction,  which  incrcafcs  as  the  length  of  the 
pipe  incrcafcs.  If  the  pipe  be  fhortcr,  the  water  will 
not  filf  it,  but  detaches  itfclf  at  the  very  entry  of  the 
pipe,  and  flows  with  a contracted  jet.  When  the  pipe* 
is  of  this  length,  and  the  extremity  is  flopped  with  tM 
finger,  fo  that  it  begins  to  flow  with  a hill  mouth,  n* 
fubfequent  contraction  is  obferved  ; hut  merely  finking 
on  the  pipe  with  a Eey  or  the  knuckle  is  generally  i'uf- 
ficicnt  to  detach  the  water  in  an  infiant  from  the  iidcw 
of  the  pipe,  and  reduce  Lite  efflux  to  vay. 

This  effect  is  moll  unaccountable.  It  certainly  arifeti 
from  the  mutual  adhefion  or  attra&ion  between  the 
water  and  the  fider  of  the  pipe;  but  how  this,  ailing 
at  right  angles  to  the  motion,  fhould  produce  an  m- 
creafe  from  62  to  82,  nearly -y,  we  can  nor  explain.  Jt. 
fhuws,  however,  the  prodigious  force  of  this  at  trad  ion, 
which  in  the  fpacc  of  two  or  three  Inches  is  able  to 
communicate  a great  velocity  to  a very  great  body  of 
water.  Indeed  the  experiments  on  capillary  tubes  Avow 
that  the  mutual  attra&ion  of  the  parts  of  water  is  fora* 
thoufands  of  time  greater  than  their  weight. 

We  haw  only  further  to  add,  that  every  increafe  of 
pipe  beyond  two  diameters  is  accompanied  with  a di- 
minution of  the  difeharge  ; but  in  what  ratio  this  is  dh 
Itiinifhed  it  is  very  difficult  to  determine.  We  (hall  ouly 
obferve  at  prefent  that  the  diminution  is  very  great. 

A pipe  of  2 inches  diameter  and  30  feet  long  has  its* 
difeharge  only  T*04^  of  what  it  would  be  if  only  4 
.indies  long.  If  its  length  be  60  feet,  its  difeharge  will 
be  no  more  than  1*/c.  A pipe  of  2 inch  diameter 
would  have  a difeharge  of  -fvc*  and  rV?7»  in  the  fame 
fituation.  Hence  we  may  conclude  that  the  difeharge' 
of  a 4-inch  pipe  of  30  feet  long  will  not  .ejected  y of 
what  it  would  he  if  only  8 inches  long.  Ill  is  will  (of- 
fice for  our  prefent  purpofes;  and  the  determination  of 
the  velocities  and  difeharges  In  long  conduits  from 
pump-machines  mud  be  referred  to  the  artidc  IV at  ft- 
IVorki.  At  prefent  we  lhall  confine  our  attention  to  the 
pump  itfclf,  and  to  what  will  contribute  to  its  improve- 
ment. 

Before  we  can  proceed  to  apply  this  fundamental 
propofition  to  our  purpofe,  we  mull  anticipate  in  a loofc 
way  a propofition  of  continual  ufc  in  the  conllrudion  of 
IVjrEUWorku  * 


pine,  that  if  accurate  obfervarions  could  be  made  on  the 
motion  of  the  remote  lateral  particles  within  the  veflel, 
and  an  internal  mouth-piece  were  fhaped  according  to 
the  curve  which  is  deferibed  by  the  remote  ft.  particle 
that  we  can  obferve,  the  efflux  of  water  would  almofl 
perfectly  tally  with  the  theory.  But  indeed  the  coin- 
cidence is  already  fufficiently  near  for  giving  us  very  va- 
luable information.  We  learn  that  the  quantity  of  wa- 
ter which  flows  through  a hole,  in  confequencc  of  its 
v tight,  or  by  the  action  of  any  force,  may  be 
Vol.  XV.  l’arj  II. 


Let  water  be  fuppoftfd  fiagnant  in-  a veflel  EFGH 
(fig.  37.),  and  let  it  be  allowed  to  flow  out  by  a cylin- 
drical pipe  HIKL,  divided  by  any  number  of  partitions 
B,  C,  D,  &c.  Whatever  be  die  areas  B,  C,  D,  of 
thefe  orifices,  the  velocity  in  the  intermediate  parts  of 
the  pipe  wiV:  be  the  fame  ; for  as  muoli  pa  flea  through 
any  one  orifice  i«  a fecond  as  paflc9  through  any  other 
in  the  fame  time,  or  through  any  fe&ion  of  the  inter- 
vening pipe.  I.et  this  velocity  in  the  pipe  be  V,  and 
let  the  area  of  the  pipe  be  A.  The  velocity  in  the  oti- 
4 P flees 
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Tump.  VA  VA  VA 

— \ fieri  B,  C,  D,  muft  be  -£-*  ~q~*  -jj“,  Itc.  Let  g 

be  the  velocity  acquired  in  a fecond  by  a heavy  body. 
Then,  by  the  general  proportion,  the  height  of  water 

in  the  vcffcl  which  will  produce  the  velocity  -jp-  in 
V’A* 

the  fir  ft  on'fice  alone,  is  After  this  paflage  the 

velocity  is  again  reduced  to  V in  the  middle  of  the 
fpacc  between  the  fir  ft  ;uid  fecond  orifices.  In  the  fc- 

V A 

cond  orifice  this  velocity  is  changed  to  "jj".  This  a- 

» . V*  A* 

lone  would  have  required  a height  of  water  “q*,* 

But  the  water  is  already  moving  with  the  velocity  V, 
which  would  have  re  fulled  from  a height  of  water  in 
veflel  (which  wc  [hall,  hr  the  tankage  of  the  art,  call 

Therefore  there 

VI  A*  \n 
*3C'~~2S'  °r 

V*  A“  . ir 

— X-— — Z.  Therefore  the  whole  height  neeeflary 

2 g C- 

for  producing  the  efflux  through  both  orifices,  fo  as 
flill  to  preferve  the  velocity  V in  the  intervening  pipe, 

v*  yj  . . 

is  — X — 4* —i.  In  like  manner  the  third  orifice 

2g  B,x<  1 
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the  head  of  watrr)  equal  to 
is  only  required  a head  of  water 


V* 


D would  alone  require  a head  of  water 

, V*  S' 


A» , 


porting  die  water  at  the  height  of  the  place  of  delivery.  Pw.p. 
The  motion  of  the  water  will  be  the  fame  in  both  " » ■-J 
cafes.  ^ 8j 

Let  us,  firft  of  all,  confider  a fucking-pump.  Theta  thefuck# 
motion  hue  depends  on  the  preflure  of  the  air,  and  will  ing-psitp, 
be  the  fame  as  if  the  pump  were  lying  horizontally,  and 
communicated  with  a refervoir,  in  which  is  a head  of 
water  fufficieut  to  overcome  all  the  obftru&ioni  to  the 
motion,  and  produce  a velocity  of  efflux  fitch  as  we  de- 
firc.  And  here  it  muft  be  noted  that  there  is  a limit. 

No  velocity  of  the  pillon  can  make  the  water  rife  in  the 
fu&ion-pipe  with  a greater  velocity  than  wliat  would 
be  produced  by  the  preflure  of  a column  of  water  33 
feet  high  } that  is,  about  46  feet  ptr  fecond. 

Let  the  velocity  of  the  pi  ft  on  be  V,  and  the  area  of 
the  working  barrel  be  A.  Then,  if  the  water  fills,  the 
barrel  as  fall  as  the  pillon  is  drawn  up,  the  difcliargc 
during  the  rife  of  the  pifton,  or  the  number  of  cubic 
feel  of  water  per  fecond,  muft  be  r:  VxA.  This  is 
always  fuppofed,  and  we  have  already  afeertaiued  the 
circumftance*  which  enfurc  this  to  happen.  If,  there- 
fore, the  water  arrived  with  perfeft  freedom  to  the  pif- 
ton, the  force  ncceflary  for  gi'ing  it  this  velocity,  or 
for  difeharging  the  quantity  VxA  in  a fecond,  would  Ik; 
equal  to  the  wet  ’»t  of  the  pillar  of  water  whofe  height 
. V* 

is  , and  bafe  A. 

2g 

It  does  not  appear  at  firft  fight  that  the  force  ne- 
ccfliiry  for  producing  this  dlfcharge  has  any  thing  to  do 
with  the  obftructions  to  the  afeent  of  the  water  into  the 
pump,  bccaufe  this  is  produced  by  the  preflure  ol  the 
atmofphere,  and  it  is  the  action  of  this  preflure  which 


and  all  the  three  would  require  a head  — ^X~-+ . + i»  ineafured  by  the  head  of  water  neceftary  for  produ- 

cing  the  internal  motion  in  the  pump.  Butwc  muft  al- 
ways rccollcdt  that  the  pifton,  before  bringing  up  any 
water,  and  fupporting  it  at  a certain  height,  was  prefled 
on  both  fidcs  by  the  atmofphere.  Whde  the  air  lu  im- 
ports the  column  below  the  pifton,  all  the  preflure  ex- 
pended in  this  fupport  is  abftracled  from  its  preflure  oil 
the  under  part  of  the  pifton,  while  its  upper  part  trill 
fupport s the  whole  preflure.  The  atmofphere  continues 
to  prefs  on  the  under  furfacc  of  the  pifton,  through  the 
intermedium  of  the  water  in  the  fuction-pipc,  with  the 
difference  of  thefc  two  forces. — Now,  w hile  the  pifton 
is  drawn  up  with  the  velocity  V,  more  of  the  atmofphc- 
ric  preflure  muft  be  expended  in  cauling  the  water  to- 
follow  the  pifton ; and  it  is  only  with  the  remainder  of  its 
whole  preflure  that  it  continues  to  prefs  on  the  under 
furfacc  of  the  pifton.  Therefore,  in  order  that  the 
pifton  may  be  raifed  with  the  velocity  YT,  a force  muft  be 


^ - — 2.  By  this  induction  may  easily  be  feen  wha* 

head  is  neeeflary  for  producing  the  efflux  through  any 
number  of  orifices. 

Let  the  expeitce  or  quantity  of  water  difeharged  in 
an  unit  of  time  (fuppofc  a fecond)  be  exprefled  by  the- 
fymbol  Q.  This  is  meafured  by  the  product  of  the  vc- 
locity  by  the  area  of  the  orifice,  and  is  therefore  = VA, 
VA—  VA Q 


• -jj  x B,  «r  -c 


X C,  &c.  and  V*  = 


There- 


*4 

To  de'er- 
siitK  the 
notion  «f 
w^tcr,  Slc. 


hire  wc  may  compute  the  head  of  water  (which  we 
/ball  exptefs  by  H)  in  reference  to  the  quantity*  of  wa- 
ter difeharged,  bccaufe  this  is  generally  the  interefting 

• • TT  Ql 

circumftance.  In  this  view  wc  have  H =*j^r^X 

— 2:  which  [hows  that  the  head  of  water  applied  to  it,  over  and  above  the  force  ncceflary  for 
B*  C1  , . merely  fupporting  the  column  of  water,  equal  to  that 

neeeflary  for  producing  the  difeharge  increalct  in  the  - - s-  • . — 

proportion  of  the  fquare  of  the  quantity  of  water  which 
is  difeharged. 


part  of  the  atnwfpheric  ^preflure  thus  employed  ; that 
is,  equal  to  the  weight  of  the  head  of  water  ncceflary 
for  forcing  the  water  up  through* the  fusion-pipe,  and 
producing  the  velocity  V in  the  working  barrel. 

Therefore  let  B be  tlie  area  of  the  mouth  of  the 
faction-pipe,  and  C the  area  of  the  fixed  valve,  and  let 
.1  r.evV  1 j: ,:.k  .l. %.z 


Thefe  things  bring  premifed,  it  is  an  eafy  matter  to 
determine  the  motion  of  water  in  a pump,  and  the  quan- 
tity difeharged,  nrfulting  from  the  a A ion  of  any  force  , __ _____  __ 

on  the  pifton,  or  the  force  which  muft  be  applied  to  ty,e  fUcri0!J.plpr  be  of  equal  d;.imetcr  with  the  working 
the  pifton  in  order  to  produce  any  required  motion  or  barrel.  The  head  neeeflary  lor  producing  the  velocity 
quantity  difeharged.  Wc  have  only  to  iuppofe  that  the  V * A 1 \ 1 \ 

force  employed  is  the  prtffurc  of  a column  of  water  of  y on  the  working  barrel  is  - -(-*7  — l \ If 

the  diameter  of  lire  working  barrel;  and  this  is  over  -*«*'*:  • -r  » / 1 

and  above  the  force  which  1*  ncceflary  for  merely  fup-  d exprefis  the  dculity  of  water  ; that  is,  if  J be  the 

2 lumber 
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_ number  of  pounds  in  a cubic  foot  of  water,  then  </A 
will  exprefs  the  weight  of  a column  whole  bafe  is  A, 
and  height  — , all  being  reckoned  in  feet.  Therefore 

the  force  which  mull  be  applied,  when  eftimated  in 

....  _ AV4  /A*  , A*  \ 
pounds,  will  be  />, ^ jp  +£? *•  J 

The  firil  general  observation  to  l>e  made  on  what 
has  been  faid  is,  that  the  pmvtr  which  mull  be  employ- 
ed to  produce  the  ncccflary  motion,  in  oppofition  to  all 
the  oh  Hades,  is  in  the  proportion  of  the  fquare  of  the 
velocity  which  wrc  would  produce,  or  the  fquare  of  the 
quantity  of  water  we  would  difeharge. 

We  have  hitherto  proceeded  on  the  fuppofition,  that 
there  is  no  contraction  of  the  jet  in  palling  through  thefe 
two  orifices.  Tbit  we  know  would  be  very  far  from  the 
truth.  We  mud  therefore  accommodate  tiling*  to  thefe 
eircum (lance*,  by  diminilhing  B and  C in  the  ratio  of 
the  contraction,  and  calling  the  diminilhed  areas  b and 
. , Ar/V‘/A‘  A1  \* 

t;  then  wc  have/ — +-^ ij. 

What  this  diminution  may  be,  depends  on  the  form 
of  the  parts.  If  the  fixed  valve,  and  the  entry  into 
the  pump,  arc  Amply  hole*  in  thin  plates,  then  b— 

B andr=r  -/^VC.  The  entry  is  commonly  widened  or 
trumpet-fliaped,  which  dirainilhcs  greatly  the  contrac- 
tion : but  there  are  other  obftacles  in  the  way,  arifing 
from  the  drainer  ufually  put  round  it  to  keep  out  filth. 
The  valve  may  have  its  contraction  greatly  dinunilhed  alfo 
by  its  box  being  made  bell-lhaped  internally  ; nay,  even 
giving  it  a cylindrical  box,  in  the  manner  of  fig.  33.  is 
better  than  no  box  at  all,  as  in  fig.  5.  ; for  fuch  a cy- 
lindrical box  will  have  the  unaccountable  effect  of  the 
Ihort  tube,  and  make  b = B,  indead  of  B. 
Thus  wc  fee  that  circumftances  feeminglv  very  trilling 
may  produce  great  effects  in  the  performance  of  a pump. 
Wc  fhould  have  obferved  that  the  valve  itfelf  prefents 
an  obdacle  which  diminilhes  the  motion,  and  require* 
an  increafe  of  power ; and  it  would  feem  that  in  this 
rtfpcA  the  clack  or  butterfly  valve  is  preferable  to  the 
button  valve. 

Example.  Suppofc  the  velocity  of  the  piflon  to  be 
2 feet  or  24  inches  per  fecond,  and  that  the  two  con- 
traded  areas  are  each  f of  the  area  of  the  pump,  which 
is  not  much  kfs  than  what  obtains  in  ordinary  pumps. 

We  have  — 1 ) = t*t  (*5  + — •) 

— 36,75  brehes,  and  the  force  which  we  mud  add  to 
what  will  merely  fupport  the  column  is  the  weight  of  a 
pillar  of  water  incumbent  on  the  piflon,  and  fomething 
more  than  three  feet  high.  This  would  bo  a fcnfible 
portion  of  the  whole  force  in  railing  water  to  fmall 
heights. 

We  have  fuppofed  the  fu&ion-pipe  to  be  of  the  fame 
diameter  with  the  working  barrel ; but  it  is  ufual  to 
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V*  A*V* 

the  fuftion-pipe,  with  which  the  water  arri.es  at  the 
AV 

valve,  where  it  is  again  changed  to ,and  requires  for 


AV  i 

After  tins  the  velocity  is  changed  to 


Pump. 


A*V* 

2gc' 


But 


this  change  a head  of  water  equal  to 
the  velocity  retained  in  the  fud  ion  pipe  is  equivalent  to 

Therefore  the 


A 1 V * 

the  effect  of  a head  of  water  — — , 


2gal 

head  ncccflary  for  producing  fuch  a current  through  the 
fixed  valve,  that  the  water  may  follow  the  piflon  with 


the  velocity  V,  is 
V> 

before,  bccaufc 


-( 
g v 


A‘V 

2g  t'  + 

-s> 


A1  V*  A*  V4 


zgcx  zgax 
This  is  evidently  lefs  than 


a is  lets  than  A,  and  therefore— 
a * 

is  greater  than  unity,  which  was  the  laft  term  of  the 
.former  formula.  These  is  feme  advantage,  therefore, 
derived  from  making  the  diameter  of  the  faction -pipe 
lefs  than  that  of  the  working  barrel:  hut  this  is  only  be- 
caufc  the  paflage  of  the  fixed  valve  is  fmaTter,  and  the 
infpc&ion  of  tlie  formula  plainly  points  out  that  the  area 
of  the  fuction-pipe  fhould  be  equal  te  that  of  the  fixed 
valve.  When  it  is  larger,  the  water  mud  be  accelerated 
in  its  pafiage  through  the  valve  ; which  is  an  ufclcfs  cx- 
pcncc  of  force,  bccaufc  this  velocity  is  to  be  immediate- 
ly reduced  to  V in  the  working-barrel.  If  the  forego- 
ing example  be  computed  with  a equal  to  * of  A,  we 
lhall  find  the  head  H equal  to  29  inches  inftead  of  37. 

But  this  advantage  of  a fnuller  fa&ion-pipc  is  in  all 
cafes  very  moderate',  and  the  pump  is  always  inferior  to 
one  of  uniform  dimenfions  throughout,  having  the  ori- 
fice at  the  fixed  valve  of  the  fame  area.  And  if  thefe 
orifices  arc  confideraBly  diminilhed  in  any  proportion, 
the  head  ncccflary  for-overcoming  the  obftacles,  fo  that 
the  required  velocity  V may  ftill  be  produced  in  the 
working  barrel,  is  greatly  increafed.  If  wc  fuppofe  the 
area  a $ of  A,  which  Is  frequently  done  in  houfe  pumps, 
where  the  diameter  of  the  fa£lion-pipe  docs  fcldom  ex- 
ceed -}•  of  that  of  the  working-barrel;  and  fuppofe  every- 
thing made  in  proportion  to  this,  which  is  aifo  ulual, 
becaufe  the  unfit  died  pump-makers  ftudy  a fymmetry 
which  fatisfics  the  eye;  wc  lhall  find  that  the  pqmp 
taken  as  an  example  will  require  a head  of  water 
13  feet  and  upwards.  Befides,  it  mod  be  obferved 
that  the  fri&ion  of  the  fusion  pipe  itfelf  has  not  hem 
taken  into  the  account.  This  alor.e  is  greater,  in  moll 
cafes,  than  all  the  obftniftioBl  wc  have  been  (peaking 
of ; for  if  this  pipe  is  three  inches  diameter,  and  that  of 
the  working-barrel  is  fix,  which  is  reckoned  a liberal  al- 
lowance for  a fu&ion-pipc,  and  if  the  fixed  valve  is  25 
feet  above  the  furface  of  the  pit-water ; the  friftion  of 
this  pipe  will  amount  to  one-third  of  the  whole  propel- 
ling force. 

Thus  wc  have  enabled  the  reader  to  afeertain  the 
force  ncccflary  for  producing  any  required  difeharge  of 
water  from  a pump  of  known  dimenfions : and  the 


make  it  of  (mailer  diameter,  generally  equal  to  the  wa- 
ter way  of  the  fixed  valve.  This  makes  a confiderable 
change  in  the  force  neccITary  to  be  applied  to  title  pif- 
ton.  Let  <1  be  the  area  of  the  fadion  pipe,  the  area  of  -converfe  of  this  determination  gives  us  the  difeharge 
the  entry  being  ill'll  B;  and  the  equivalent  entry  with-  which  will  be  produced  by  any  given  force.  For  mu- 
out  contraction  being  ftill  b , we  have  the  velocity  at  A*  A*  A*  . . 

king  -7;  -f  -~r  — —7,  (which  is  a known  quantity, 
ike  entrance  and  tlieproducing  head  of  water  =r  ...  . . f . . w 

b * b refultmg  from  the  dimenfions  of  the  pump)  zz  M»  we 
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have  H = ^ M,  and  V' s 
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and  V = 


Now  H is  that  part  of  the  nature]  power 

which  we  have  at  command  which  exceeds  what  is  ne- 
oeflaiy  for  merely  fupporting  the  column  of  water. 
Thus,  if  we  have  a pump  whofc  piilon  has  an  area  of 
i of  a fquare  foot,  its  diameter  being  6\  inches  ; and 
we  have  to  raife  the  water  32  feet,  and  can  apply  a 
power  of  525  pounds  to  the  pifton  ; we  wifti  to  know 
ax  what  rate  the  pifton  will  be  moved,  and  the  quantity 
of  water  difeharged  i Merely  to  fupport  the  column  of 
water  of  this  height  and  diameter,  requires  500  pounds- 
Therefore  tire  remaining  power,  which  is  to  produce 
the  motion,  is  2;  pounds.  This  is  the  weight  of  a co- 
lumn x foot  4 inches  high,  and  H = 1,333  feet.  Let 
us  fuppofe  the  diameter  of  the  fuft  ion -pipe  of  that  of 

the  working-barrel,  fo  tliat-g  = 4.  We  may  fuppofe 

it  executed  in  the  bed  manner,  having  its  lower  extre- 
mity trumpet -fljaped,  formed  by  the  revolution  of  the' 
proper  trochoid*  The  contraction  at  tlvc  cutry  may 

A J A‘ 

therefore  he  confidercd  as  nothing,  and  y = 4,  and  y 

= 16.  We  tn&y  alfo  fuppofe  the  oritice  of  the  fixed 

A* 

valve  equal  to  the  area  of  the  fu&ion-pipc,  fo  that 
is  alfo  =r  16,  and  there  is  no  contraction  here;  and 

A*  . A* 

therefore  “f  is  alfo  16.  And  laftly,  is  alfo  16. 

A*  a*  A* 

Therefore  y + Jl y or  M,  = 16  + 16  — 16, 

— 1 6.  We  hnve  alfo  2 g ==  64.  Now  V 

:= » --  2»3°9  feet,  and  the  piilon  will 

move  with  the  velodty  of  2 fret  4 inches  nearly.  Its 
velocity  will  be  lefs  than  this,  on  account  !>olh  of  the 
fri&ion  of  the  pifton  and  the  friction  of  the  water  in 
the  Tuition-pipe.  Thefe  two  drcumftanecs  will  pro- 
bably reduce  it  to  one  foot  eight  inches  ; and  it  can 
hardly  he  lefs  than  this. 

We  have  taken  no  notice  of  the  friclion  of  the  water 
in  the  working-barrel,  or  in  the  fpacc  above  the  pifton; 
bccaufc  it  is  in  alt  cafes  quite  iniignifieant.  The  longeft 
pipes  employed  in  o*ir  deep  mines  do  not  require  more 
than  a few  inches  of  head  to  overcome  it. 

But  there  is  another  crrcumftanctf  which  muft  not  be 
emitted.  Th's  is  the  refiilance  given  to  the  pifton  in 
its  defeent.  The  piftona  of  an  engine  for  drawing  wa- 
ter from  deep  mines  muft  defeend  again  by  their  own 
weight  in  order  to  repeat  their  frrokc.  This  muft  re- 
quirc  a preponderance  on  that  end  of  the  working-beam 
to  which  they  are  attached,  and  this  muft  be  over- 
come by  the  moving  power  during  the  effe&tvc  ftrokc. 
It  makes,  therefore,  part  of  the  whole  work  to  be  done, 
and  muft  be  added  to  the  weight  of  the  column  of  wa- 
ter which  muft  be  raifed. 

This  Is  very  eafily  ascertained.  Let  the  velocity  of 
the  pifton  in  its  defeent  be  V,  the  area  of  the  pump- 
barrel  A,  and  the  area  of  the  pifton-valvc  a.  It  is 
evident,  that  while  the  piilon  defeend*  with  the  velo- 
city V,  the  water  which  is  difplaccd  by  the  pilhwi  in  a 
JvC'iid  is  (A — tf)  V.  This  mull  pafs  through  the  hole 


of  the  pifton,  in  order  to  occupy  the  fpacc  above,  which  Piiwjv 
is  left  by  the  pifton.  If  there  were  no  contraflion,  the 

^ » /1 

water  would  go  thro*  w ith  the  velocity  — - V ; but  as 

there  will  always  be  fome  contraction,  let  the  diminifh- 
cd  area  of  the  hole  (to  be  difeovered  by  experiment)  be 

A a 

b s the  velocity  tliereforc  will  be  V — y— . This  re- 
quires for  its  production  a head  of  water  — ( ^ 


*g\  h 

This  is  the  height  of  a column  of  water  whofe  bafe  is 
not  A but  A — a.  Calling  the  denfity  of  .water  d,  we 
have  for  tlic  weight  of  this  column,  and  the  force  b is 

f - /A—i7\*  V*  </ V*  (A — a)  1 

</xA-.x(— ) x-,= — Th% 

we  fee  again,  is  proportional  to  the  fquare  of  the  velo- 
dty of  the  pifton  in  it*  defoent,  and  has  no  relation  to 
the  height  to  which  the  water  is  laifcd. 

If  the  piftoq  lias  a button  valve,  its  furfacc  is  at  leaft 
equal  to  a ; and  therefore  tlie  preffure  is  exerted  on  the 
w-atcr  by  the  whole  furfacc  of  the  pifton.  In  this  cafe 
dV  * A J 

we  Ihall  have  /= 1— confiderably  greater  than 

before.  We  cannot  afeertain  this  value  with  great  pre- 
cifiun,  bccaufc  it  is  extremely  difficult,  if  pofiibic,  to 
determine  the  reiiftancc  in  fo  complicated  a cafe.  But 
the  formula  is  txad,  if  J can  be  g^jen  exa&ly ; and 
we  know  within  very  moderate  limits  what  k may 
amount  to.  In  a pump  of  the  very  bell  conilruelion, 
with  a' button  valve,  b cannot  exceed  one-half  of  A s 
A* 

and  therefore  y,  cannot  be  Ids  than  8.  In  this 


cafe, 


V*A»  V‘ 
— 4~  -a  be  T 


In  a good  fteara-enginc  pump 


V is  about  three  feet  per  fccond,  and  y is  about  1 1 

feet,  which  is  but  a fmall  matter.  %f} 

We  have  hitherto  been  confidering  die  fucking- ,a  tV? 
ptunp  alone  : but  the  forcing  pump  is  of  more  impor-fneerg. 
tancc,  and  apparendy  more  difficult  of  inveftigation. — pump* 
Here  we  have  to  overcome  the  obftru&ion*  in  long 
pipes,  with  many  bends,  contractions,  and  other  ob- 
ftrti&ions.  But  the  consideration  of  what  relates  mere- 
ly to  the  pump  is  abundantly  Simple.  In  moll  cafes 
we  have  only  to  force  the  water  into  an  air-veflcl,  in  op- 
pofition  to  the  elafticity  of  die  air  comprcflcd  in  it,  and 
to  fend  it  thither  with  a certain  velocity,  regulated  by 
the  quantity  of  water  difeharged  in  a given  time.  The 
elafticity  of  the  air  in  the  air-veflcl  propels  it  along  the 
Main.  We  are  not  now  fpcaking  of  the  force  ncccf- 
fary  for  counterbalancing  this  preflure  of  the  air  in  the 
air-veflcl,  Kvh'vh  it  equivalent  to  all  the  fulfequent  ob/I  rue - 
tionit  but  only  of  the  force  neccflary  for  propelling  the 
water  out  of  the  pump  with  the  proper  velodty. 

We  have  in  a manner  determined  this  already.  The 
pifton  is  folid,  and  the  water  which  it  forces  has  to 
pafs  through  a valve  in  the  lateral  pipe,  and  then  to 
move  in  the  duration  oF  the  Main.  The  change  of  di- 
rection requires  an  addition  of  force  to  what  is  necef- 
fary  for  merely  impelling  the  water  through  the  valve. 

Its  quantity  is  not  calily  determined  by  any  theory, 
and  it  varies  according  to  the  abruptuefj  of  the  turn. 

It  appears  from  experiment,  diat  when  a pipe  is  bent 
to  a right  angle,  without  any  curvature  or  rounding, 
the  velocity  is  diminished  about  r‘j.  This  would  aug- 
2 incut 
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went  the  head  of  water  about  j.  This  may  be  added  the  feats  of  valves  and  the  perforations  of  piftons,  tee,  Pomp* 
to  the  contraftion  of  the  valve  hole.  Let  c be  its  na-  (hould  be  diminilhcd  by  giving  the  parts  a irumpet-fhape. ' " v — 1 
tural  area,  and  whatever  is  the  contraction  competent  Jn  the  air-veffds  reprefented  in  fig.  13.  this  is  of 
to  its  form  incrcafe  it  Vt>  and  call  the  contracted  area  very  great  confequcncc.  The  throat  O,  through  which 
* • 11  . _ V*A*.  the  water  ie  forced  by  the  expanfion  of  the  confined  air, 

& Then  this  will  require  a head  of  water  = 2 y ( , fliould  always  be  formed  in  this  manner.  F01  it  is  this 
V1  * which  produces  the  motion  during  the  returning  part 

This  mull  be  added  to  the  head  — , necefliiry  for  mere-  of  the  flrokc  in  the  pump  conftru&ed  like  fig.  13.  n°  1. 

It  giving  the  velocity  V to  the  water.  Therefore  the  !nd  dur!nS  t,.,flewhoIe  ftn*c  in  * *•  NWtijg  thin 

1 c V*  fceraingly  trifling  circumttance  will  dimmim  the  per- 

whole  is  ~ (~i  -fe  lY,  and  the  power  p ncceflary  fomtance  at  leaf!  one-fifth.  The  conllruetion  of  n°  1.  13. 

2 f . A v , a*  the  bell,  for  it  is  hardly  poffiblc  to  make  the  paflage  of 

for  this  purpofc  is  (-k  4.  j\  the  other  fo  free  from  the  clfeCts  of  contraction.  The 

2 1 ' ( * / motion  of  tlie  water  during  the  returning  ffroke  is  very 


cs+o- 


It  cannot  efcape  the  obfervation  of  the  reader,  that  much  contorted, 
in  all  thefc  formulx,  exprefling  the  height  of  the  co-  There  is  one  circumftaoce  that  we  hare  not  taken  AfcfBj|.a 
lumn  of  water  which  would  produce  the  velocity  V in  nny  notice  of,  vie.  the  gradual  acceleration  of  the  n.o-.,  ,0 
the  working  barrel  of  the  pump,  the  quantile  which  lion  of  water  in  pumps.  When  a force  is  applied  to  thenvition  of 

,/AV  * .pillon,  it  does  not  in  an  inlbtnt  communicate  all  the  vc* wi'er  m 

multiplies  the  conllant  factor  “ depends  on  the  which  it  acquires.  It  acts  as  gravity  acts  onl’am^,- 

eontrafted  paflagci  which  arc  in  different  parts  of  the  heavy  bodies  ; and  if  the  refinances  remained  the  fame, 
pump,  and  iocreafcs  in  the  duplicate  proportion  of  the  it  would  produce,  like  gravity,  an  uniformly  accelerated 
ft! .71  of  thofc  contraction.!.  It  is  therefore  of  the  lit-  motion.  But  we  have  feen  that  the  refinances  (which 
rood  confequence  to  avoid  all  fuch,  and  to  make  the  ate  always  meafured  by  the  force  which  juft  overcome* 

Main  which  leads  from  the  foecing-pump  equal  to  the  the™)  incrcafe  as  the  fquare  of  the  velocity  increaTes, 
working  barrel.  If  it  be  only  of  half  the  diameter,  it  They  therefore  quickly  balance  the  artiou  of  the  mo- 
has  but  one-fourth  of  the  area,  the  velocitv  in  the  Main  ring  power,  and  the  motion  becomes  uniform,  in  a 
is  four  times  greater  than  that  of  the  pifion,  and  the  time  (<>  ihort  tliat  we  commit  no  error  of  any  confc- 


forcc  neceffary  for  difeharging  the  fame  quantity  of  wa- 
ter  is  16  times  greater. 

It  is  not,  however,  pflfiblf  to  avoid  thefe  contrac- 


quenee  by  fuppofing  it  uniform  from  the  beginning.  It- 
would  liave  prodigioufly  embarraffed  our  invclligatioiw 
to  have  introduced  this  circumilance  ; and  it  is  a mat- 


4 ions  ahogether,  without  making  the  main  pipe  wider  olt"  nitre  fptculalive  curiofily  : for  moil  of  our  mo- 
than  the  barrel.  For  if  only  fo  wide,  with  an  entry  of  ™g  powers  are  unequal  in  their  exertions,  and  thefe 
the  fame  fuse,  the  valve  makes  a corfiderablc  obilruc-  exertions  are  regulated  by  other  laws.  The  preffure  on 
Hon.  Unlkilful  engineers  endeavour  to  obviate  this  a pillon  moved  by  a crank  is  as  variable  as  its  velocity, 
fey  making  an  enlargement  in  that  part  of  the  Main  »'“*  il*  moil  cafes  is  nearly  in  the  inverfe  proportion  of 
which  contains  the  valve.  This  is  feen  in  fig.  14.  at  *»*  velocity,  as  any  mechanician  will  readily  difeover. 


which  contains  the  valve.  This  is  feen  in  fig.  14.  at  »**  velocity,  as  any  mechanician  will  readily  difeover. 
ti.e  valve  L.  If  this  be  not  done  w ith  great  judgment,  The  only  cafe  in  which  we  could  coulider  this  matter 
it  will  incrcafe  the  obftrutlions.  For  if  this  enlarge-  any  degree  of  comprchenfibility  is  that  of  a fteam- 

Tncnt  is  full  of  water,  the  water  mull  move  in  the  direc-  engine,  or  of  a pillon  wlucli  forces  by  means  of  a 
tion  of  its  axis  with  a diminilhcd  velocity  ; and  when  it  w«Rb*  lyiug  on  it.  In  both,  the  velocity  becomes  uni- 


comes  into  the  main,  it  mull  again  be  accelerated.  In  ^orrn  in  a ver)’  fradUon  of  a fecoml.  $9: 

fhurt,  any  abrupt  enlargement  which  is  to  be  afterwards  ^ c have  been  very  minute  on  this  fubjed.  ^ For  al-  Deft  ienry 
contracted,  docs  as  much  barm  a s a contra&ion,  unlcfs  though  it  is  the  only  view  of  a pump  which  i$  aF‘  ^**®^P* 
7t  be  fo  Ihort  that  the  water  hi  the  axis  keeps  its  veto-  ■any  importance,  it  is  hardly  ever  under  flood  even  by^ 
city  till  it  teaches  the  contraction.  Nothing  would  do  pro  felled  engineers.  And  this  is  not  peculiar  to  hyoraivjevt. 
more  fcrvicc  to  an  artill,  who  is  not  well  founded  in  the  ^c®«  but  **  &***  *n  the  branches  of  practical  mccha- 
thcory  of  hydrodynamics,  than  to  make  a few  fimplc  ***  The  elementary  knowledge  to  be  met  M ith  in 
and  cheap  experiments  with  a refiel  like  that  of  fig.  37.  ^l,cb  books  as  are  generally  perufed  by  them,  goes  no 
Let  tlie  horizontal  pipe  be  about  three  inches  diamc-  farther  than  to  (late  the  forces  which  are  in  equilibria 
ter,  and  made  in  joints  which  can  be  added  to  each  by  the  intervention  of  a machine,  or  the  proportion  ot 
other.  Let  tin?  joints  be  about  fix  inches  long,  and  the  the  parts  of  a machine  which  will  fet  two  known  forces 


holes  from  one-fourth  to  a whole  inch  in  diameter.  Fill 
the  veflel  with  water,  and  obferve  the  time  of  its  link- 
ing three  or  four  inches.  Each  joint  Ihould  have  a fmall 


in  cquilibrio.  But  when  this  equilibrium  is  deflroycd 
by  the  fuperiority  of  one  of  tlie  force*,  the  machine  mull 
move  ; and  the  only  interfiling  quell  inn  is,  1 vbat  tutil 


hole  in  ha  npper  fide  to  let  out  the  air  ; and  when  the  ^ ***  motion?  Till  this  u anfwered  with  feune  precifion, 
water  runs  out  by  it,  let  it  be  Hopped  by  a peg.  He  **  have  learned  nothing  of  any  importance.  Few  cn- 
wiU  fee  that  the  larger  tl»c  pipe  is  in  proportion  to  the  gioeers  are  able  to  aitfwer  this  queftion  even  in  the 
Orifices  made  in  the  partitions,  the  efflux  in  more  dirni-  fimplell  cafes ; and  they  cannot,  from  any  confident 
ni/hd,  We  believe  that  no  perfon  would  fufpea  this  feicncc,  fay  what  wIU  be  the  performance  of  an  untried 


who  has  not  eonfidcred  the  ftibieft  miuctdy. 

All  angular  enlargements,  all  boxes,  into  which  the 


machine.  They  guefsat  it  with  a fuccefa  proportioned 
to  the  multiplicity  of  their  experience  and  their  o«n 


pipes  from  different  working  barrels,  unite  their  water  fagneity.  Yet  this  part  of  mechanics  ia  as  fufeeptibk 
before  it  goes  into  a Main,  inuft  therefore  be  avoided  accurate  computation  as  the  cafes  of  equilibrium.  - 
by  an  art  ill  who  would  execute  a good  machine  ; and  therefore  thought  it  our  duty  to  point  out  the 
the  different  contractions  which  arc  unavoidable  at  manner  of  proceeding  fo  circuxnllaatially,  that  every 
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Tun  ftep  (hould  be  plain  and  enfy,  and  that  convislion  (hould 
II  always  accompany  our  prngrefs.  This  we  think  it  lias 
Pnrrhenn  ^cen  ^ our  pQWer  do,  by  the  very  fimplc  method 
_ * -of  fubftituting  a column  of  water  ailing  by  its  weight 

in  lieu  of  any  natural  power  which  we  may  chance 
to  employ. 

To  fuch  as  wifh  to  profccute  the  lludy  of  this  im- 
portant part  of  hydraulics  in  its  moll  abftmfc  parts,  wc 
recommend  the  perufal  of  the  diflertations  of  Mr  Pitot 
and  Mr  Bo  (Tut,  in  the  Memoirs  of  the  Academy  of 
Paris ; alio  the  differtationa  of  the  Chevalier  De  la 
Borda,  1766  and  *767;  atfo  the  Hydraufique  of  the 
Chevalier  Dc  Buat.  We  (hall  have  occafioa  to  confi- 
der  the  motion  of  the  water  in  the  mains  of  forcing  or 
lifting  pumps  which  fend  the  water  to  a difiance,  in  the 
article  IVairr-W orlu  ; where  the  reader  will  fee  how 
•final  1 is  the  performance  of  all  hydraulic  machines,  in 
eomparifnn  of  what  the  ufual  theories,  founded  on  equili- 
brium only,  would  make  him  expeft. 

PUN,  or  Punn,  an  expreffion  where  a word  has  at 
once  different  meanings.  The  practice  of  punning  is 
the  mifcrable  refuge  of  thofe  who  wifh  to  pafs  for  wits, 
without  having  a grain  of  wit  in  their  compofition. — 
James  the  I.  of  England  delighted  in  punning  ; and 
the  taftc  of  the  fovereign  was  iiudied  by  the  courtiers, 
and  even  by  the  clergy.  Hence  the  fermons  of  that 
age  abound  with  this  fpeeics  of  falfc  wit.  It  continu- 
ed to  he  more  or  lefs  fuihiouable  till  the  reign  of  Queen 
Anne,  when  Addiion,  Swift,  Pope,  and  Arbuthnot, 
with  the  other  real  wits  of  that  claffical  age,  united 
•their  efforts  to  banilh  punning  from  polite  compofition. 
It  is  Hill  admitted  fparingly  in  converfatiou  ; and  no  one 
will  deny  that  a happy  pun,  when  it  comes  unfought, 
-contributes  to  excite  mirth  in  a company.  A profef- 
fed  punjier , however,  who  is  always  pouring  forth  his 
fen  (clefs  quibbles,  as  Sancho  Panea  poured  forth  his 
proverbs,  is  fucli  an  intolerable  nuiftince  in  fociety*  tliat 
we  do  not  wonder  at  Pope  or  Swift  having  written  a 
pamphlet  with  the  title  of  GwPt  Revenge  againjl  Pun- 
ning. 

PUNCH,  an  inftrument  of  iron  or  fteel,  nfed  in 
fcveral  arts,  for  the  piercing  or  iUmping  holes  in  plates 
of  metals,  &c.  being  fo  contrived  as  not  only  to  per- 
forate, but  to  cut  out  and  take  away  the  piece.  The 
punch  is  a principal  inftrument  of  the  metal-button  ma- 
kers, (hoc-makers,  See. 

Punch  is  alfo  a name  for  a fort  of  compound  drink, 
much  ttfed  here,  ami  in  many  parts  abroad,  particu- 
larly in  Jamaica,  and  fcveral  other  parts  of  the  Welt 
Indies.  * 

Its  bafts  is  fpring -water ; which  being  rendered  cool- 
er, brifker,  ami  more  acid,  with  lemon  or  lime  juice, 
and  fweetened  again  to  the  palate  with  fine  fugar,  makes 
what  they  call  jberbet ; to  which  a proper  quantity  of 
fpirituous  liquor,  a*  brandy,  rum,  or  arrack,  being  add- 
ed, the  liquor  commences  punch. 

PUNCHEON,  Punch  in,  or  Punchkm , a little 
block  or  piece  of  fteel,  on  one  end  whereof  is  fume 
figure,  letter,  or  mark,  engraven  either  in  crcux  or 
relievo,  impreflions  whereof  ate  taken  on  metal,  or 
fume  other  matter,  by  ft ri king  it  with  a hammer  on 
t?4C  end  not  engraved.  There  arc  various  kinds  of 
thtfe  puncheon*  ufed  in  the  mechanical  arts  ; fuch, 
for  infiancc,  arc  thofe  of  the  goldftniths,  cutlers,  pew- 
it rers,  5rc. 

"I ’he  puncheon,  in  coining,  is  a piece  of  iron  deck'd, 


whereon  the  engraver  has  cut  in  relievo  the  (everal  Punches 
figures,  arms,  effigy,  inlcription,  Sec,  that  there  arc  H 
to  be  In  the  matrices,  wherewith  the  fpecies  are  to 
be  marked.  Minters  diftinguifh  three  kinds  of  pun-  .j.  * j 
cheons,  according  to  the  three  kinds  of  matrices 
to  be  made  ; that  of  the  effigy,  that  of  the  crofs  or 
aAm,  and  that  of  the  legend  or  infeription.  The 
firft  includes  the  whole  portrait  in  relievo  j the  fccond 
are  fmall,  fuch  only  containing  a piece  of  the  crofs 
or  arms  j for  inlbmce,  a fleur-de-lis,  an  harp,  a coro- 
net, &e.  by  the  aftcmblagc  of  all  which  the  entire 
mat. rice  is  formed.  The  puncheons  of  the  legend  only 
contain  each  one  letter,  and  ferve  equally  for  the  le- 
gend on  the  effigy  tide  and  the  crofs  tide.  See  the  ar- 
ticle Coinage. 

l'or  the  puncheons  ufed  in  (lamping  the  matrices 
wherein  the  types  of  printing  chai  afters  are  call,  fee 
J*etter-FovNuk  R r. 

Puncheon  is  alfo  ufed  for  fcveral  iron  tools,  of  va- 
rious fixes  and  figures,  ufed  by  the  engravers  en  creux 
on  metals.  Seal-gravers  particularly  ufc  a great  num- 
ber for  the  fcveral  pieces  of  arms,  &c.  to  be  en- 
graven, and  many  (lamp  the  whole  fcal  from  a (int4c 
puncheon. 

Puncheon,  is  alfo  a common  name  for  all  thofe 
iron  jullruments  ufed  by  (lone-cutters,  fculptors,  black- 
fraiths,  Sic.  for  the  cutting,  inciding,  or  piercing  their 
fcveral  matters. 

Thofe  of  fculptors  and  ftatuarica  ferve  for  the  re- 
pairing of  ilatucs  when  taken  out  of  the  moulds.  The 
lockfiniths  ufe  the  greateft  variety  of  puncheons  ; fome 
for  piercing  hot,  others  for  piercing  cold  ; feme  flat, 
fome  fquare,  fome  round,  others  oval,  each  to  pierce 
holes  of  its  rcfpeCtivc  figure  in  the  fcveral  parts  of 
locks. 

Puncheon,  in  carpentry,  is  a piece  of  timber  pla- 
ced upright  between  two  pods,  whole  bearing  is  too 
great;  ferving,  together  with  them,  to  fuftain  fome  large 
weights. 

This  term  is  alfo  ufed  for  a piece  of  timber  raifed 
upright,  under  the  ridge  of  a building,  wherein  the  legs 
of  a couple,  Sc c.  arc  jointed. 

Puncheon,  is  alfo  the  name  of  a mcafure  for  li- 
quids. Rum  is  brought  from  the  colonies  in  pun- 
cheons, which  are  large  calks  containing  about  130  gal- 
lons. 

PUNCTUATION,  in  grammar,  the  art  of  point- 
ing, or  of  dividing  a difeourfe  into  periods,  by  points 
expreffing  the  paulcs  to  be  made  therein. 

The  points  ufed  are  four,  viz.  the  period,  colon, 
fcmi-colnn,  and  comma.  Sec  the  particular  nft  of  each 
under  its  proper  article,  Comma,  Colon,  Per  ion, 
and  Semi-colon. 

In  the  general,  we  (hall  only  here  obferve,  that 
the  comma  is  to  diltinguifh  nouns  from  nouns,  verbs 
from  verbs,  and  fuch  other  parts  of  a period  as  are 
not  nreeflarity  joined  together. —The  fani-colon  ferve* 
to  fufpend  and  fuftain  the  period  when  too  long 
the  colon,  to  add  fome  new,  fupermunerary  rcafon, 
or  coufequence,  to  what  is  already  faid : — and  the  pe- 
riod, to  clofc  the  fenfe  and  conftru&ion,  and  releafe  the 
voice. 

Punctuation  is  a modern  art.  The  ancients  were 
entirely  unacquainted  with  the  ufe  of  our  commas,  co- 
lons, See.  and  wrote  not  only  without  any  dillin&ion  of 
members  and  periods,  but  alfq  without  diilinction  of 

word# 
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words  i which  Cuflom,  Lipfius  obferve#,  continued  till 
the  hundred  and  fourth  Olympiad  ; during  which  time 
^ * the  fenfe  alone  divided  the  difeourfe. 

What  within  our  own  knowledge  at  this  day  puts 
this  beyond  difpute,  in  the  Alexandrian  manufeript, 
which  is  at  prefent  in  the  king’s  library  at  the  Britifh 
Mufxum.  Whoever  examines  this,  will  find,  that  the 
whole  is  written  canJmuo  dvfiv,  without  diftinction  of 
words  or  lentences.  How  the  ancients  read  their  works 
written  in  this  manner,  it  is  not  eafy  to  couceive. 

After  the  practice  of  joining  words  together  ceafed, 
notes  of  diftmdlion  were  placed  at  the  end  of  every 
word.  Tit  all  the  editions  of  the  Fafii  Cafitohai  theie 
joints  occur.  The  fame  are  nr  lie  feen  on  the  Cvlum - 
nm  Rofirata.  For  want  of  thefc,  w*c  find  much  con- 
dition in  the  Chronicon  Marmot-nun , and  the  covenant 
between  the  Smvmzana  and  Magmlians,  which  are 
both  now  at  Oxford.  In  Salmafius’s  edition  of  Dedkath 
fiatu*  rigilU  Herodi;,  the  like  confuiiou  occurs,  where 
we  find  aktpite  and  ii tp  in. 

Of  thefc  marks  of  diflin£lioa,  the  Walcote  inferip- 
thu  found  near  Bath  n.av  ferve  fora  fpecimen  : 
IVUUSv  VITALISv  FABRI 
CF.SISv  I.EGv  XXv  Vv  V 
STIPENDIORUMv  &c. 

After  cvciy  word  here,  except  at  the  end  of  a line,  we 
fee  this  mark  v.  There  is  an  iufeription  in  Mount- 
faucon,  which  has  a capital  letter  laid  in  an  horizontal 
polition,  by  way  of  interftitml  mark,  which  makes  one 
apt  to  think  that  this  way  of  pointing  was  fonictirr.es 
according  to  the  fancy  of  the  graver. 

P.  FERRARI  VS  HERMES 
CAEC1NIAE  H DIGNAE 
CONIVGI  H KARRISSIMAE  * 
NVMERIAE  &c. 

Hire  we  obferve  after  the  words  a T laid  horizontally, 
but  not  after  each  word,  which  proves  this  to  be  of  a 
much  later  age  than  the  former. 

Having  now  confidcrrd  that  the  prefent  ufage  of 
Hops  was  unknown  to  the  ancients,  wc  proceed  to  af- 
fign  the  time  in  which  this  ufcful  improvement  of  lan- 
guage began. 

As  it  appears  not  to  have  taken  place  while  mami- 
fcripti  and  monumental  infer ipt ions  were  the  only 
known  methods  to  convey  knowledge,  wc  mull  con- 
clude that  it  was  introduced  with  the  art  of  printing. 
The  14th  century,  to  which  we  are  indebted  lor  this 
invention,  did  not,  however,  beftow  thole  appendage* 
wc  call  fiopi  : whoever will  be  at  the  pjrfbs  to  examine 
the  fiill  printed  books,  will  difeover  no  Hops  of  any 
kind  ; but  arbitrary  murks  here  and  there,  according 
to  the  humour  of  the  printer.  In  the  1 5th  century, 
we  obferve  their  firll  appearance.  Wc  find,  from 
the  books  of  this  age,  that  they  were  not  all  produced  at 
the  fame  time ; thofc  we  meet  with  there  in  life,  be- 
ing only  the  comma,  the  raitnthefis,  the  interroga- 
tion, and  the  full  point.  To  prove  this,  we  need  but 
)<*k  into  Bale’s  Ads  of  Ewglilh  Votaries,  black-letter, 
printed  1550.  Indeed,  in  the  dedication  of  this  book, 
which  is-  to  Edward  VI.  we  difeover  a colon  : but,  as 
this  is  the  only  one  of  the  kind  throughout  the  work, 
it  is  plain  this  flop  was  not  cltahlilhcd  at.  this  time, 
and  fo  warily  put  in  by  the  printer ; or  if  it  was,  that 
it  was  not  in  common  ufc.  Thirty  years  after  this 
time,  in  that  fcnfible  and  judicious  performance  of 
Sir  Thomas  Elyot,  entitled  Tit  Gevernour,  imprinted 


1580,  we  fee  the  colon  as  frequently  introduced  is  PunAum 
any  other  Hop  ; but  the  femi-colon  and  the  admiration 
were  fiill  wanting,  neither  of  thefe  being  v i Able  in  ‘ ^ 

this  book.  In  Hackluyt’s  voyages,  printed  1599, 
we  fee  the  firfl  inftance  of  a femi-colon  : and,  ns  if  the 
editors  did  not  fully  apprehend  the  propriety  of  its  ge- 
neral admiffion,  it  is  but  fparingly  introduced.  The 
admiration  vras  the  lail  flop  that  was  invented  ; and 
feems  to  have  been  added  to  the  reft  in  a period  lot  fo 
far  dillant  from  our  own  time.. 

Thus  we  fee,  that  thefe  notes  of  diflinflton  came 
into  ufe  as  learning  w-as  gradually  advanced  and  im- 
proved ; one  invention  indeed,  but  enlarged  by  (event 
additions. 

PUNCTUM  s aliens,  in  anatomy,  the  firfl  rudi. 
itu  nts  of  the  heart  in  the  formation  of  the  foetus,  where 
a throbbing  motion  is  pcrceivetL  This  is  faid  to  be 
calily  obferved  with  a microfeopc  in  a brood-egg,  where- 
in, after  conception,  wc  fee  a little  fpeck  or  cloud,  in 
the  middle  whereof  is  a fpot  that  appears  to  beat  or 
leap  a confiderable  time  before  the  firtus  is  formed  far 
hatching.  See  the  article  Foetus,  and  Anatomy, 
p.  741,  &c- 

PvMCfvst  Jlanty  a phr.ifc  by  which  the  fchoolmcn 
vainly  attempted  to  bring  within  the  reach  of  human 
ComprehmGoo  the  pofitive  eternity  of  God.  Thofc 
fubtile  reafoners  feem  to  have  dtfeovered  that  nothing, 
which  is  made  up  of  jsirts  whetlier  continuous  or  dil- 
crete,  can  Ik  absolutely  infinite,  and  that  therefore  eter- 
nity cannot  confifl  of  a boundlefs  ferirs  of  fucccflivc 
moments.  Yet,  as  if  filch  a ferics  had  always  drifted 
and  were  commenfurate  in  duration  with  the  fupreme 
Being,  they  compared  his  eternity  to  one  of  the  mo- 
ments which  compofc  the  flux  of  time  arrdted  in  its 
courfe ; and  to  this  eternal  moment  they  gave  the  name 
of  punflum  Jlant,  becaufe  it  was  fuppoud  to  Hand  ftill, 
whilil  the  rcfl  followed  each  other  in  fucceflton,  all  va- 
nilhing  as  foon  as  they  appeared.  Wc  need  not  wafle 
time  or  room  in  exposing  the  ahfurdity  of  this  conceit,, 
as  we  have  dfewhere  endeavoured,  in  the  bed  manner 
that  w e can,  to  nfeerttun  the  meaning  of  the  words  tier- 
nity  ard  infinity%  and  to  fhptf  that  they  cannot  be  pre- 
dicated of  time  or  fpacc,  of  joints  or  moments,  whe- 
ther flowing  or  ftanding  ililf.  (Sec  Metaphysics,. 

Part  IT.  chap.  7.  8.  and  Part  III.  chap.  6.) 

PUNC  TURE,  In  forgery,  any  wound  made  by  a* 
fliarp-pointed  inftrument. 

Puncture,  in  farriery.  See  there,  $ xl.  3. 

PUNDITS,  or  Pendits,  learned  B rami  ns  devoted 
to  the  fludy  of  the  Shanfcrit  language,  and  to  the  ancient 
fcience,  laws,  and  religion  of  Hindoftan,  Sec  Phi- 
losophy, n»4 — ia. 

PUN1CA,  the  pom  KOI  An  atk  Tint : A genus  of 
the  monogynla  order,  belonging  to  the  icofandria  clafs 
of  plants  ; and  in  the  natural  method  ranking  under 
the  36th  order,  Pomute*.  The  calyx  is  quiuquefid  fu- 
perior ; there  are. five  petals  ; the  fruit  is  a multUocular  * 
and  polyfpcrroous  apple. 

Spent t.  I.  The  granatmn,  or  common  pomegra- 

nate, rife*  with  a tree  lit  in,  branching  numeroufiv  all  the 
way  from  the  bottom,  growing  1 fi  or  20  feet  high ; with » 
fpcar-lhaped,  narrow  oppofiur  leaves;  and  the  branches 
terminated  by  moft  beautiful  Large  red  flowers,  fuc- 
cceded  by  large  roumlifh  fruit  as  big  as  an  orange,  . 
having  a hard  rind  filled  with  foft  pulp  and  numerous 
feeds.  There  is  a variety  with  double  flowers,  remark- 
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(Sly  beautiful  * and  one  with  ftripcd  flower*.  2.  The 
nana,  or  dwarf  American  pomegranate,  rife*  with  a 
fllrubby  ftem  branching  four  or  five  feet  high,  with 
narrow  (hort  leave*  and  fmall  red  flowers,  fucceeded  by 
fmall  fruit;  begins  flowering  in  June,  and  continues  till 
October. 

Culture.  Both  thefe  fpecies  are  propagated  by  lay- 
er* : tjic  young  branches  arc  to  be  chofcn  for  this  pur- 
•pofe,  and  autumn  is  the  proper  time  fur  laying  them. 
Thofc  of  the  common  fort  may  be  trained  cither  as 
half  or  full  ftandards,  or  as  dwarf*.  But  thofe  designed 
for  walls  mud  be  managed  as  dirc&ed  for  peaches. 

Ufes.  The  dried  flowers  of  the  double-flowered 
pomegranate  arc  poffcflcd  of  an  aftringent  quality;  for 
which  rcafon  they  are  recommended  in  diarrhcras,  dy- 
fcntcrics,  &c.  where  aftringent  medicines  are  proper. 
’Hie  rind  of  the  fruit  i*  alfo  a ftroag  aftringent,  and  ax 
fuch  t»  occafionally  made  ufc  of. 

PUNISHMENT,  in  law,  the  penalty  which  a per- 
fon  incurs  on  the  commiflion  of  a crime.  Sec  the  ar- 
ticle Cumk.  and  Pbr:i/hmenf. 

The  ingenuity  of  men  has  been  much  exerted  to 
torment  each  other ; but  the  following  arc  the  puniflK 
menu  that  have'  been  ufuatly  adopted  in  the  different 
countries  of  tire  world.  The  capital  punifhmcnts  have 
been  beheading,  crucifixion,  burning,  reading,  drown- 
ing,' fealping,  hanging  by  the  neck,  the  arm,  or  the  leg, 
liar  ring,  fawing,  cxpnling  to  wild  beads,  rending  afun- 
dcr  by  horfes  drawing  oppofrte  ways,  burying  alive, 
{hooting,  blowing  from  the  mouth  of  a cannon,  Apm- 
pulfory  deprivation  of  fleep,  rolling  in  a barrel  Ituck 
.with  nails  pointed  inwards,  poifoning,  preffing  flouly 
to  death  by  a weight  laid  on  the  bread,  calling  head- 
long from  a rock,  tearing  out  the  bowels,  putting  to 
pieces  with  red-hot  pincers,  the  rack,  the  wheel,  im- 
paling, flcaing  alive,  &c.  &c. 

The  punifhmcnts  fhort  of  death  have  been,  fine,  pil- 
lory, imprifonment,  compulfory  labour  at  the  mines, 
galleys,  highways,  or  correttion-houfc  ; whipping,  ba- 
llonading,  mutilation  by  cutting  away  the  cars,  the 
nofe,  the  tongue,  the  breads  of  women,  the  foot,  the 
hand;  fqueezirg  the  marrow  from  the  hones  with  ferews 
or  wedges,  caftration,  putting  out  the  eyes,  hanilhmmt, 
running  the  gauntlet,  drumming,  {having  off  the  hair, 
burning  on  the  hand  or  forehead,  &c- 
PUNNING.  See  Pun. 

PUPIL,  in  the  civil  law,  a boy  or  girl  not  yet  ar- 
rived at  the  age  of  puberty;  i.  c.  the  boy  under  14* 
years,  the  girl  under  1 2. 

Pupil  is  alfo  ufed  in  univerfities,  &c.  for  a youth 
under  the  education  or  difciplint  of  any  perfon. 

Pupil,  in  anatomy,  a little  aperture  in  the  middle 
of  the  uvea  and  iris  of  the  eye,  through  which  the 
rays  of  light  pais  to  the  crydalline  humour,  in  order  to 
be  painted  on  the  retina,  and  caufc  vifion.  See  A- 

Vtf  ATOM  Y,  p.  765,  &C. 

PURCELL  f Henry}*  a juftly  celebrated  matter  of 
mufic,  began  early  to  diflinguifh  himfclf.  A*  his  ge- 
nius was  original,  it  wanted  but  little  forming,  and  lie 
rofc  to  the  height  of  his  profcllion  with  mote  cafe  than 
others  pafs  through  their  rudiments.  He  was  made 
organift  to  Wcftmindcr  ablwy  in  the  latter  end  of  the 
reign  of  Charles  II.  In  that  of  William,  he  fet  feve- 
ral  fongs  for  Dry den’i  Amphytr'wn  aud  his  King  Arthur , 
which  were  received  with  juft  applaufe.  His  notes  in 


his  operas  were  admirably  adapted  to  his  words,  and  fo  Purchi* 
echoed  to  die  fenfe,  that  the  founds  alone  feemed  ca-  n 
pablc  of  exciting  thofe  paffions  which  they  never  failed 
to  do  iu  conjuntftion.  His  mufic  was  very  different  ' * rni 
from  the  Italian.  It  was  entirely  Englifti,  and  perfect- 
ly mafeuline.  Hi*  principal  works  have  been  publifhed 
under  the  tide  of  Orpheus  Rritannieus.  He  died  in  1695, 
in  the  37th  year  of  his  age  ; and  was  interred  in  Weft- 
minilet  abbey,  where  a monument  is  erected  to  his  me- 
mory. 

PURCHAS  (Samuel),  an  Enghfh  divine,  famous 
for  compiling  a valuable  collection  of  voyages,  war 
bom  in  1577,  at  Thackited  in  Effex.  After  ftudy- 
ing  at  Cambridge,  lie  obtained  the  vicarage  of  Eatt- 
wood  in  his  native  count)’ ; but  leaving  that  cure  to 
his  brother,  he  fettled  in  London,  in  order  to  carry  an 
the  great  work  in  which  he  was  engaged.  He  pub- 
lifhed the  firft  volume  in  folio  in  1613,  and  the  four 
laft,  1 2 years  after,  under  tlse  tide  of  Purehas  hit  Pil- 
grimage, or  Relations  of  the  world,  and  the  Religions  ol- 
femjed  in  all  ages  ana  places.  Meanwhile  he  was  col- 
lated to  the  rectory  of  St  Martin’s,  Ludgate,  in  Lon-* 
don,  and  made  chaplain  to  l>r  Ablxit,  archbifhop  of 
Canterbury.  His  Pilgrimage , and  the  learned  Hack- 
luvt’s  Voyages , led  the  way  to  all  the  other  collc&iom 
of  that  kind,  and  have  been  juftly  valued  and  eftcemcd.- 
But  unhappily,  by  his  pubUfhing,  he  involved  hirtifelf 
in  debt : however,  he  did  not  die  in  prifou,  as  fome 
have  afferted  ; but  at  his  own  houfc,  about  tbe  rear 
1628. 

PURCHASE,  in  lair,  the  buying  or  acquiring  of 
lands,  &c.  with  money,  by  deed  ot  agreement,  and  not 
by  dtfeent  or  right  of  inheritance. 

Purchase,  in  tbe  fen-language,  is  the  fame  as  draw 
in  : thus,  when  they  fay,  the  capflan  purchafcs  a- pace, 
the)'  only  mean,  it  draws  in  the  cable  a-pace. 

PURE,  fotnething  free  from  any  admixture  of  fo- 
reign or  heterogeneous  matters. 

PURFLEW,  a term  in  heraldry,  exprefling  ermins, 
peans,  or  any  of  the  furs,  when  they  compofc  a bordure 
round  a coat  of  arms  : thus  tltey  fay,  He  beareth  gules, 
a bordure,  purflew-,  vairyj  meaning,  that  the  bordure  is 
vairy. 

PURGATION,  the  art  of  purging,  fcouring,  or 
purifying  a thing,  by  fc  pa  rating.  or  carrying  off  any 
impurities  found  therein.  That; 

In  pharmacy,  purgation  is  the  cleanfing  of  a medicine 
by  retrenclung  its  fuperfluities.  Inchcmiftfy,  it  is  ufed 
fur  the  fcveral  preparations  of  metals  and  minerals  in* 
tended  to  clear  them  of  their  impurities,  more  ufually 
called  purification  and  refining.  Sec  Rkrtmnc. 

In  medicine,  purgation  is  an  excretory  motion  arifing 
from  a quick  and  orderly  contraction  of  the  fldhy  fibres 
of  the  ftumach  and  intcftincs,  wheitby  the  chyle,  cor- 
rupted humours,  and  excrements  lodged  therein,  arc  pro- 
truded further  and  farther,  and  at  length  quite  excluded 
the  body  by  Hod.  Sec  Matlkia  Mima. 

For  the  menftrual  purgation  of  women,  fee  MknsI*. 

Pupation,  in  law,  fignifics  the  clearing  a perfon's 
felf  of  a crime  of  which  he  is  fnfpc&ed  and  accul'ed  be- 
fore a judge.  This  puigation  is  citlicr  canonical  or  vul- 
gar. Canonical  purgation  is  preferibed  by  the  caiton- 
Iaw',  and  the  form  thereof  in  the  fpirirual  court  is  ufu,«s- 
ly  thus : The  perfon  fufpefted  takes  his  oath  that  he  is 
tnnoctct  of  the  crime  charged  againll  him  ; and  at  the 
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Purftftwe,  fame  time  brings  fomc  of  hii  neighbours  to  make  oath 
f\irg*tr»ry.  tjJC^  he  fwcars  truly.  Vulgar  purgation 

1 vu  anciently  by  fire  or  water,  or  eife  by  combat,  and 
was  pra&tfed  here  till  aboliftied  by  our  canons.  See 
Battul  in  lanty  Ordfal,  See . 

PURGATIVE  or  Pusging  Medieinet*  medicaments 
which  evacuate  the  impurities  of  the  body  by  (tool, 
called  alfo  cathartic*. 

PURGATORY,  a place  in  which  the  juft,  who  de- 
part out  of  this  life,  are  fuppofed  to  expiate  certain  of- 
fences which  do  not  merit  eternal  damnation.  Brough- 
ton has  endeavoured  to  prove,  that  this  fiction  has  been 
held  by  Pagans,  Jews,  and  Mahometans,  as  well  as  by 
Chriftians ; and  that  in  the  days  of  the  Maccabees  the 
Jews  believed  that  fin  might  be  expiated  by  facrifice 
. after  the  death  of  the  finner,  cannot  be  queftioned. 

Much  abufe  has  been  poured  upon  the  church  of 
elitifrt-  Rome  for  her  do&rine  of  purgatory',  and  many  falfc  rc- 
f *io '■  prefentations  have  been  made  of  the  do&rine  itfclf.  The 


reap  any  benefit  from  his  fin-offering  till  the  refurre^-  Pofifteatia* 
tion.  Our  Saviour,  in  St  Luke,  fpeuks  of  remifiion  in  _ U 
this  world  and  in  the  suHd  to  tome  ; but  furdy  neither  u “ea*. 
of  thefc  is  purgatory.  The  world  to  come  is  the  date 
after  the  refurrettion,  and  the  remiflion  fpoken  of  is 
the  fentt  wee  of  abfolution  to  be  pronounced  on  the 
penitent  irom  the  feat  of  general  judgment.  In  the 
obfcure  verfe  referred  to  in  the  epiftle  to  the  Corin- 
thians, the  apoftle  is,  by  the  beft  interpreters,  thought 
to  fpeak  of  the  difficulty  with  which  Chriftians  fhould 
be  faved  from  the  deftruAion  of  Jerufalcm.  Of  the 
ftate  of  fouls  departed  he  cannot  well  be  fuppofed  to 
fpeak e.  as  upon  difembodied  fpirits  fire  could  make  no 
imprdTion.  We  cannot  help,  therefore,  thinking  with 
the  church  of  England,  that  “the  Romlih  do&nne  of 
purgatory  is  a fond  thing,  vainly  invented,  and  ground- 
ed on  no  warranty  of  feripture  }**  but  we  muft  confcfs  at 
the  fame  time,  that  it  appears  to  us  to  be  a very  harmlcfs 
error,  ncithcT  hoftiie  to  virtue  nor  dangerous  to  fociety. 


following  view  of  it  is  taken  from  a work  which  is  coq- 
fidcrcd  as  a ftandard  by  tlie  Brilifo  Catholics.  I.  Every 
fin,  how  flight  foever,  though  no  more  than  an  idle 
word,  as  it  is  an  offence  to  God,  deferves  punifhment 
from  him,  and  will  be  punifhed  by  Kim  hereafter,  if  not 
cancelled  by  repentance  here.  2.  Such  fmail  fins  do 
not  deferve  eternal  punifhment.  3.  Few  deparUthis  life 
fo  pure  as  to  be  totally  exempt  from  fpots  of  this  na- 
ture, and  from  every  kind  of  debt  due  to  God’s  jtifUcc. 
4.  Therefore  few  will  cfcape  without  fuffering  fome- 
thing  from  his  juflice  for  fuch  debts  as  they  have  carried 
with  them  out  of  this  world  ; according  to  that  rule 
of  divine  juftice,  by  which  he  treats  every  foul  hereafter 
according  to  its  works,  and  according  to  the  ftate  in 
which  he  finds  it  in  death.  From  thefc  propofitions, 
Vhich  the  Fapift  confidcrs  as  fo  many  felf-evidcnt  truths, 
he  infers  that  there  inufl  be  fume  third  place  of  punifh- 
ment ; for,  fince  the  infinite  goodrrefs  of  God  can  ad- 
mit nothing  into  heaven  which  is  not  clean  and  pure 
from  all  fin  both  great  and  fmail  ; and  his  infinite  ju- 
ftice can  permit  none  to  receive  the  reward  of  bills, 
who  as  yet  are  not  out  of  debt,  but  have  fomething  in 
juftice  to  luffer ; there  muft  of  neceffity  be  fomc  place 
or  ftate,  where  fouls,  departing  this  rife,  pardoned  as  to 
the  eternal  guilt  or  pain,  yet  obnoxious  to  fome  tempo- 
ral penalty,  or  with  the  guilt  of  fome  venial  faults,  are 
purged  and  purified  before  their  admittance  into  hca- 


Scc  Resurrection. 

PURIFICA  ITON,  in  matters  of  religion,  a cere- 
mony which  confifts  in  cleanfing  any  tiling  from  a fup- 
pofed pollution  or  defilement. 

The  Pagans,  before  they  focriliced,  ufually  bathed 
or  wafhed  themfclvca  in  water;  and  they  were  particu- 
larly careful  to  wafo  their  bands,  bccaufe  with  thefe 
they  were  to  touch  the  victims  confccratcd  tothegod«. 
It  was  alfo  cuftomary  to  wralh  the  vtffd  with  which 
they  made  their  filiations.  The  Mahometans  alfo  ufe 
purifications  previous  to  the  duty  of  prayer;  which 
are  alfo  of  two  kinds,  either  bathing,  or  only  wafotng 
the  face,  hands,  and  feet.  The  firft  is  required  only 
in  extraordinary  cafes,  as  after  haring  lain  with  a wo- 
man, touched  a dead  body,  &c.  But  left  fo  nccef- 
fary  a preparation  for  their  devotions  ftrould  be  omit- 
ted, either  where  water  cannot  be  had,  or  when  it  may 
be  of  prejudice  to  a perfon’s  health,  they  are  allowed 
in  fuch  cafes  to  make  ufe  of  fine  fand,  or  duft  inftead 
of  it ; and  then  they  perform  this  duty  by  clapping 
their  open  hands  on  the  fand,  and  palling  them  over 
the  parts,  in  the  fame  manner  as  if  they  were  dipped 
in  water. 

There  were  alfo  many  legal  purifications  among  the 
Hebrews.  When  a woman  was  brought  to  bed  of  a 
male  child,  foe  was  efteemed  impure  for  40  days  ; and 
when  of  a female,  for  60  : at  the  end  of  which  time  foe 


ven.  And  this  is  what  he  is  taught  concerning  purga-  carried  a lamb  to  the  door  of  the  temple  to  be  offered 
lory.  Which,  though  he  knows  not  where  it  is,  of  for  a burnt-offering,  and  a young  pigeon  or  turtle  for  a 


what  natnre  the  pains  are,  or  how  long  each  foul  is  de- 
tained there ; yet  he  believes,  that  thofc  that  arc  in 
this  place,  being  the  living  members  of  Jefus  Cbrift,  are 
relieved  by  the  prayers  of  their  fellow  members  here  on 
earth,  as  alio  by  alms  and  maffes  offered  up  to  God  for 
their  fouls.  And  as  for  fuch  as  have  no  relations  or 
friends  to  pray  for  them,  or  give  alms  of  procure  maf- 
fes for  their  relief ; they  are  not  ncglc&cd  by  the  church, 
which  makes  a general  commemoration  of  all  the  faith- 
ful departed  in  every  mafs,  atvl  in  every  one  of  the  cano- 
nical hours  of  the  divine  office. 

Such  is  tire  Popifo  doctrine  of  purgatory,  which  » 
® built  chiefly  upon  a Mftcc.  xii.  43,  44,  45  ; St  Matth. 
air.  31,  32  ; and  1 Cor.  iii.  15.  By  Protcftants  the 
books  of  Maccabees  are  pot  acknowledged  to  be  is- 
fpired  feripture ; but  if  they  were,  the  texts  referred  to 
would  rather  prove  that  there  is  no  filth  place  as  pur- 
gatory, fince  Judas  did  not  expedt  the  fouls  departed  t<* 
Vol.  XV.  Part  II. 


fin-offering ; and  by  this  ceremony  foe  was  cleanfed  or 
purified. 

PURIM,  or  The  Feast  of  Lots , afolemn  feftiva!  of 
the  Jews,  inftituted  in  memory  of  the  deliverance  they 
received,  by  means  of  Mordccai  and  Either,  from  Ha- 
man’s  wicked  attempt  to  deftroy  them. 

PURITAN,  a name  formerly  given  in  derifion  to 
the  diflenters  from  the  church  of  England,  on  account 
of  the  profeflion  to  follow  the  pure  word  of  God,  in 
oppofition  to  atl  traditions  and  human  conftitutions.  It 
was  likrwifc  given  in  the  primitive  church  to  the  No- 
vatian  fchiltnatics,  becaufe  they  would  never  admit  to 
communion  any  one  who  from  dread  of  death  had  apo- 
ftatiAed  from  the  faith. 

PURITY,  the  freedom  of  any  tiring  from  foreign 
admixture. 

Pusirr  of  Style,  See  OnaYott,  p.  411,  &c. 

PURLIEU,  fignifics  all  that  ground  near  any  foreft, 
4 which 
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-Purlin*  which  feeing  made  forefl  by  King  Henry  II.  Richard  I. 
Porulrnt  King  J°^n»  was  afterward*  by  perambulations  and 
t _!r'^-Cn  grants  of  Henry  III.  fevered  again  from  the  fame,  and 
nude  purlieu ; that  is  to  fay,  pure  and  free  from  the 
la^n*  of  the  forefl. — The  word  is  derived  from  the  French 
pur  **  pure,"  and  tun  u place.**  , 

PURLINS,  in  building,  thofc  pieces  of  timber  that 
lie  acrofs  the  rafters  on  the  infide,  to  keep  them  from 
finking  in  the  middle  of  their  length. 

By  the  ad  of  parliament  for  rebuilding  London, 
it  is  provided,  that  all  purlins  from  15  feet  6 inches 
to  18  feet  6 inches  lon£,  be  in  their  fquare  9 inches 
and  8 inches  ; and  all  in  length  from  1 8 feet  6 inches 
to  2 1 feet  6 inches,  be  in  their  fquare  1 2 inches  and 
9 inches.  * 

PURPLE,  a colour  compofcd  of  a mixture  of  red 
and  blue.  Sec  Colour- Making,  n°  29  and  Dyimo, 
0*92. 

PURPURA,  in  natural  hiftory.  See  Muttx : 
where  we  have  given  an  account  of  the  Tyrian  method 
of  dying  purple  with  a liquid  extraded  from  the  fi(h. 
It  has  been  affirmed,  however,  that  no  fuch  method  was 
ever  pradifed.  MAt  Tyre  (fays  Mr  Bruce)  I en- 
gaged two  fifhermen,  at  the  expence  of  their  nets,  to 
drag  in  thofc  places  where  they  faid  fhcll-fifh  might  be 
eaught,  in  hopes  to  have  brought  out  one  of  the  famous 
purplt-fifh.  I did  not  fuccecd ; but  in  this  I was,  1 believe, 
as  lucky  as  the  old  fifhers  had  ever  been.  The  purple 
fiih  at  Tyre  feema  to  have  been  only  a concealment  of 
their  knowledge  of  cochineal ; as,  had  they  depended 
upon  the  fifli  for  their  dye,  if  the  whole  city  of  Tyre 
applied  to  nothing  elfe  but  fifhing,  they  would  not  have 
coloured  20  yards  of  cloth  in  a year.*' 

PURPURE,  in  heraldry.  The  colour  fo  called, 
which  ftgnifies  purple , is  in  engraving  reprtfented  by 
diagonal  lines,  from  the  left  to  the  right.  See  Heral- 
dry, p.  441.  and  Plate  CCXXVII.  fig.  ii.  n°  6. 

It  may  ferve  to  denote  an  adminidrator  of  juilicc,  a 
lawgiver,  or  a governor  equal  to  a fovereign  : and,  ac- 
cording to  C.  Leigh,  if  it  is  compounded  with 


C «74  1 


PUT 


Or, 

Arjr. 

Gul. 

Az. 

Ver. 

Sab. 


I’  Riches, 
j Quietnefs. 
jK*  J Politics, 
g?  J Fidelity. 

3 Jurueky. 

V.  Sadnefs. 

PURPUREUS.  See  Convolvulus,  n°  3. 

PURRE,  or  Perkin.  See  Husbandry,  n'J  238. 

PURSER,  an  officer  aboard  a man  of  war,  who 
receives  her  vi&uals  from  the  victualler,  fees  that  it 
be  well  flowed,  and  keeps  an  account  of  what  he  every 
day  delivers  to  the  fleward.  He  alfo  keeps  a fill  of 
the  {hip's  company,  and  fets  down  exa&ly  the  day  of 
each  man's  aiiiniffion,  in  order  to  regulate  the  quan- 
tity of  provifions  to  be  delivered  out,  and  that  the 
pay  mailer  or  treafurer  of  the  navy  may  iffue  out  the 
deburferaents,  and  pay  off  the  men,  according  to  his 
book. 

PURSLAIN,  in  botany.  See  Portulaca. 

PURVIEW,  a term  uled  by  fome  lawyers  for  the 
body  of  an  ad  of  parliament,  or  that  part  wliich  begins 
with  “ Be  it  cnatted  &c.”  as  cont radioing uifhcd  from 
the  preamble. 

PURULENT,  in  medicine,  fomethiag  mixed  with, 
•r  partaking  of,  pus  or  matter. 


PUS,  in  medicine,  a white  orydUowifh  matter  defign. 
ed  by  nature  for  the  healing  and  cementing  of  wounds 
and  fores.  / 

The  origin  and  formation  of  pus  is  as  much  un-  ’ 
known  as  that  of  any  other  animal  fluid.  In  an  in- 
augural differtation  publiihed  at  Edinburgh  by  Dr 
Hendy,  the  author  fuppofes  pus  to  be  a fecrcted 
fluid.  Jl  has  been  thought  by  many,  that  pus  is  ei- 
ther a fediment  from  ferum  when  beginning  to  putre- 
fy, or  that  it  is  the  fame  fluid  iafpiffated  by  the  heat 
of  the  body.  But  both  thefc  opinions  are  refuted  by 
fome  experiment*  of  our  author,  which  (how,  that  pua 
is  much  lefs  inclined  to  putrefaction  than  ferum,  and 
the  putrefaction  of  both  is  hadened  by  an  addition  of 
fome  of  the  red  part,  of  the  blood.  Some  other  expe- 
riments were  made  in  order  to  try  whether  pus  couUI 
be  artificially  produced.  A thin  piece  of  lamb’s  flefh* 
applied  to  an  ulcer  difeharging  laudable  pus,  and  cover- 
ed over  with  lead,  did  not  aflame  the  appearance  oC 
pp»,  but  became  fetid,  and  was  much  leflened.  Serum* 
in  its  inflammatory  ahd  in  its  ordinary  ftate,  and  lymph 
in  different  dates,  were  applied  to  the  fame  ukcr* 
which  dill  difeharged  good  pus ; but  none  of  thefc 
were  converted  into  pus  ; on  the  contrary,  they  became 
very  putrid. 

In  oppofition  to  thefe  arguments  of  our  author* 
however,  it  may  be  alleged,  that  if  pus  was  a fecreted 
fluid,  the  vrffcls  by  which  it  was  fecreted  would  cer- 
tainly be  viiible ; but  no  fuch  thing  has  ever  been  ob- 
ferved : on  the  contrary,  it  is  certain  that  pus  cannot 
be  formed  unlcfs  the  air  i&  excluded  from  the  wound. 
Thefe  difputes,  however,  arc  of  uo  great  confcqucnce  ; 
but  in  foine  cafes  it  becomes  a matter  of  real  import- 
ance to  diilinguith  pus  from  mucus  ; as  thus  we  may 
be  enabled  to  know  whether  a cough  is  confuroptivc, 
or  merely  catarrhoua.  See  Mucus.  Mr  Home,  in  a 
differtation  on  the  properties  of  pus,  in  which  he  avail* 
himfclf  of  the  experiments  of  Mr  Hunter,  as  delivered 
in  his  Pbyfiofogu.il  LrSurti,  fays,  “ that  the  charaCtcriftic 
of  pus  is  its  being  compofed  of  globules  ; and  he  think* 
that  the  prefcncc  of  globules  fcems  to  depend  upon  the 
pus  being  in  a perfect  date.  It  differs  from  tire  blood 
in  the  colour  of  the  globules  ; in  their  not  being  fo- 
lublc  in  water,  which  thofc  of  the  blood  are  ; and  from 
the  fluid  in  which  they  fwim  being  coagulahlc  by  a dilu- 
tion of  fal  ammoniac,  which  ferum  is  not.”  Respecting 
the  formation  of  pus,  our  author  adopts  the  idea  fug- 
gelled  by  Mr  Hnntcr,  that  the  veffcls  of  the  part  af- 
furne  the  nature  of  a gland,  and  fecrete  a fluid  which' 
becomes  pus.  Mr  Home  afeertains,  by  experiment* 
that  pus,  at  its  formation,  is  not  globular,  but  a tranf- 
parent  fluid,  of  a confidence,  in  fome  fort,  refcmbling 
jelly  v and  that  the  globules  are  formed  while  lying  up- 
on the  furfacc  of  the  fore  \ requiring,  in  fome  indanccs* 
while  the  influence  of  the  external  air  is  excluded,  fifteen 
minutes  for  that  purpofe. 

PUSTULE, » pimple,  or  final]  eruption  on  the  (kin 
full  of  pus;,  fuch  as  the  eruptions  of  the  finali-pox. 

PUTAMINEAi,  (from  tutamtn  M a {hell,”)  the 
name  of  the  25th  order  of  Linnaeus's  fragments  of  a 
natural  method ; confiding  of  a few  genera  of  plants 
allied  in  habit,  wbofe  filthy  fced-vcffrls  or  fruit  is  fre- 
quently covered  with  a hard  woody  ftaclL  See  Bota- 
ny, p.  462. 

PUTEOLI,  (Livy,  Strabo)  : a town  of  Campaniai 
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FuteoU  fo  called  either  from  its  well  a,  tltere  being  many  hot  and 
11  cold  fprings  thereabouts  { or  From  ita  ftench,  put  or, 
tfon*4*  caufed  by  fulphureou*  exhalations,  (Varro,  Strabo), 
■u.  It  is  now  called  Puzzuoli , and  is  plcafantly  and  advao- 

tageoufly  fituated  for  trade.  In  a very  remote  age,  the 
7 'ratehim  Cumeans  made  it  their  arfenal  and  dockyard  ; and  to 
^ this  naval  eftablifhment  gave  the  fublimc  appellation  of 
Duearehia  or  Juft  Power. 

The  Romans  were  well  aware  of  the  utility  of  this 
port,  and  took  great  pains  to  improve  its  natural  ad- 
vantages. Nothing  remains  of  their  works  but  a line  of 
pier*,  built  to  break  the  force  of  a rolling  fca:  they  are 
vulgarly  called  the  bridge  of  Caligula,  becaufe  that  mad- 
snan  is  faid  to  have  marched  in  triumph  from  Puzzuoli 
to  Baia  on  a bridge  ; but  his  was  a bridge  of  boats. 

The  ruins  of  its  ancient  edifices  arc  widely  Ip  read 
along  the  adjacent  hills  and  (horcs.  An  amphitheatre 
Rill  exids  entire  in  mod.  of  its  parts,  and  the  temple  of 
Sarapis  offers  many  curious  fubjeCts  of  obfervation  j 
half  of  its  buildings  arc  foil  buried  undeT  the  earth 
thrown  upon  it  by  volcanical  commotions,  or  accumu- 
lated by  the  crumbtings  of  the  hill ; the  inclofure  is 
fquare,  environed  with  buildings  for  prielts  and  baths 
for  votaries  ; in  the  centre  remains  a circular  platform, 
with  four  flights  of  deps  up  to  it,  vafet  for  fire,  a cen- 
trical altar,  rings  for  vi&ims,  and  other  appendages  of 
facrificc,  entire  and  not  difplaced;  hut  the  columns  that 
held  its  roof  have  been  remo.cd  to  the  new  palace  of 
Caferta  (fee  Casexta).  Behind  this  round  place  of 
wrorfhip  dand  three  pillars  without  capitals,  part  of  the 
pronaos  of  a large  temple;  they  are  of  cipoliine  marble, 
and  at  the  middle  of  their  height  arc  full  of  holes  eaten 
*Ph*Ui  in  them  by  the  file-fifh  *. 

The  prefent  city  contains  near  10,000  inhabitants 
and  occupies  a fmall  peninfola;  the  cathcdial  was  a pa- 
gan temple,  dedicated  to  the  divinities  that  prefided 
over  • ommcrcc  and  navigation.  £.  Long.  14.  40.  N. 
Lat.  41.  ij.  . 

In  the  neighbourhood  of  Puteoh  are  many  relieks  of 
antient  grandeur,  of  which  none  deferves  more  attention 
than  the  Campanian  way  paved  with  lava,  and  lined  on 
each  fide  with  venerable  towers,  the  repoiitorics  of  the 
dead,  which  arc  richly  adorned  with  ducco  in  the  infidc. 
This  road  waa  nude  in  a mod  folid  ex  pen  five  manner 
by  order  of  Domitian,  and  is  frequently  the  fubjeCt  of 
encomium  in  the  poems  of  Statius. 

PUTI  CAtAjA,  in  botany,  is  a genus  of  Indian 
plants,  of  which  the  characters,  as  given  by  Sir  William 
Jones  in  the  Afiatic  Rcfcarches,  vol.  ii.  p.  351.  arc 
thefe.  The  calyx  is  five-cleft,  the  corolla  has  five  equal 
petals,  the  pericarpium  a thorny  legumen  and  two  feeds, 
the  leaves  oval  and  pinnated,  and  the  dem  armed. 
**  The  feeds  (fays  the  learned  Prcfident)  are  very  hitter, 
and  perhaps  tonic,  fince  one  of  them,  bruifed  and  given 
in  two  dozes,  will,  as  the  Hindoos  aflert,  cure  an  inter- 
mittent fever.** 

PUTORIUS,  in  zoology.  See  Mustela. 

PUTREFACTION,  one  of  the  natural  precedes, 
dircCUy  oppofite  to  the  life  of  animals  and  vegetables, 
by  which  organized  bodies  are  didolved,  and  reduced 
to  what  may  be  called  their  original  element  1. 

Putrefaction  diffcis  from  chemical  folution  ; bccaufe, 
in  the  latter,  the  didolved  bodies  are  kept  in  their  date 
of  folution  by  being  combined  with  a certain  agent 
Rom  which  they  cannot  eafily  be  feparated ; but  in  pu- 


trefaction, the  agent  which  didolves  the  body  appears  Potrefse. 
not  to  combine  with  it  in  any  manner  of  way,  but  merely  tum  , 

to  feparate  the  parts  from  each  other. — It  didert  alfo  ’ ",r 
from  the  rcfolution  of  bodies  bydifollation  with  violent 
fire ; becaufe,  in  difollation  new  and  permanent  com- 
pounds are  formed,  but  by  putrefaction  every  thing 
items  to  be  rrfolvcd  into  fubftances  much  more  fimple 
and  indefinable  than  thofe  which  are  the  refult  of  any 
chemical  procefs. 

The  bodies  mod  liable  to  putrefaction  arc  thofe  of 
animals  and  vegetables,  cfpec tally  when  full  of  juices. 

Stones,  though  by  the  action  of  the  weather  they  will 
moulder  into  dud,  yet  feem  not  to  be  fubjeCt  to  any 
thing  like  a real  putrefafoon,  as  they  are  not  refolved 
into  any  other  fubllancc  than  fand,  or  fmall  dud,  which 
dill  preforves  its  hpidcous  nature.  In  like  manner,  ve- 
getables of  any  kind,  when  deprived  of  their  juices  hy 
drying,  may  be  preferred  for  many  ages  without  being 
fubjected  to  any  thing  like  a putrefactive  proccfs.  The 
fame  holds  good  with  refpeCl  to  animals  ; the  parts  of  * 
which,  by  fimple  drying,  may  be  preferved  in  a found 
date  for  a much  longer  time  than  they  could  be  with- 
out the  previous  exhalation  of  their  juices. 

PutrefaClion  is  generally  allowed  to  be  a kind  of  fer- 
mentation, or  rather  to  be  the  lad  dage  of  that  procefs; 
which,  beginning  with  the  vinous  fermentation,  goes 
on  through  the  acetous,  to  the  dage  of  putridity,  where 
it  dops.  It  is  argued,  however,  and  fecmingly  not 
without  a great  deal  of  reafon,  that  if  putrefaction  is  a 
fermentation,  it  mud  nrtreffarily  be  a kind  didinCtfrom 
either  the  vinous  or  acetous ; fince  we  frequently  obferve  ' 
that  it  takes  place  where  neither  the  vinous  nor  the  ace- 
tous dages  have  gone  before;  of  confcquencc,  it  mud  be, 
in  fomc  cafes  at  lead,  entirely  independent  of  and  uncou- 
nted with  them.  In  fevcral  bther  refpe&s  it  differs 
fo  much  from  thefe  proceffes,  that  it  feems  in  fomc  de- 
gree doubtful  whether  it  can  with  propriety  be  called  a 
fermentation  or  not.  Both  the  vinous  and  acetous  fer- 
mentations are  attended  with  a confiderable  degree  of 
heat : but  in  the  ptltrcfaCtion  of  animal  matters  efpeci- 
ally,  the  heat  is  for  the  mod  part  fo  fmall,  that  we  can- 
not he  certain  whether  there  is  any  degree  of  it  or  not 
produced  by  the  proccfs.  In  cafes,  indeed,  where  the 
quantity  of  corrupting  animal  matter  is  very  great,  fomc 
heat  may  be  perceived : and  accordingly  Dr  Monro 
tells  us,  that  he  was  fenfible  of  heat  on  tliruding  hta 
hand  into  the  flefli  of  a dead  and  corrupting  whale. 

But  the  mod  remarkable  difference  between  the  putre- 
factive fermentation  and  that  of  the  vinous  and  acetous 
kinds  is,  that  the  end  of  both  thefe  proceffes  is  to  pro- 
duce a new  and  permanent  compound  ; but  that  of  the 
putrefactive  procefs  is  not  to  produce  any  new  form, 
but  to  dedroy,  and  refolve  one  which  already  cxidt  into 
the  original  principles  from  which  all  things  feem  to  pro- 
ceed. Thus,  the  vinous  fermentation  produces  ardent 
fpirits;  the  acetous,  vinegar:  but  putrefa&ion  produces 
nothing  but  esith,  and  fomc  effluvia,  which,  though 
mod  disagreeable,  and  even  poifonoos  to  the  human  bo- 
dy, yet,  being  imbibed  by  the  earth  and  vegetable  crea- 
tion, give  life  to  a r.cw  race  of  beings.  It  u commonly 
fuppofed,  indeed,  that  volatile  alkali  it  a production  of 
the  putrefaClive  procefs : but  this  feems  liable  to  dif- 
putc.  The  vapour  of  pure  volatile  alkali  is  not  hurtful 
to  the  human  frame,  but  that  of  putrefying  fubftances  is 
exceedingly  foj  and,  excepting  in  the  cafe  of  urine,  the 
4 Qjt  . generations 
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Putrefy-  generation  of  volatile  alkali  In  putrid  fubflances  is  very 
Uaa  equivocal.  This  fubftance,  which  produces  more  alkali 
than  any  other,  is  much  lefs  offenfive  by  its  putrid  fetor 
than  others;  and  all  animal  Jubilances  produce  a volatile 
alkali  on  being  expofed  to  the  action  of  fire,  of  <^uick- 
lime,  or  of  alkaline  (alls.  In  tliefe  cafes  the  volatile  al- 
kali is  not  fuppofed  to  be  produced  by  the  quicklime 
or  fixed  fait,  but  only  to  be  extricated  from  a kind  of 
ammoniacal  lalt  prc-cxiiting  in  the  animal  matters ; the 
probability  is  the  fame  in  the  other  cafe,  viz.  that  vola- 
tile alkali  is  not  produced,  but  only  extricated,  from 
thefe  fubftanccs  by  putrefaction. 

The  only  thing  in  which  the  putrefactive  fermenta- 
tion agrees  with  the  other  kinds  is,  that  in  all  the  three 
there  is  an  extrication  of  fixed  air.  In  the  putrefactive 
proccfs,  it  has  been  thought  that  this  cfcapc  of  the  fix- 
ed air  deprives  the  body  of  its  cohefion : and  Dr  Mac- 
bride  lias  written  a treatife,  in  which  lie  endeavours  10 
prove,  that  f-xed  air  is  the  very  power  of  cohefion  itfclf, 
and  that  all  bodies  when  deprived  of  their  fixed  air  en- 
tirely loie  their  cohefion.  According  to  this  hypothefis, 
the  caufe  of  putrefaction  is  the  cfcapc  of  fixed  air : but  it 
is  impoffible  to  give  a reafon  why  fixed  air,  after  having 
£0  long  remained  m a body,  and  preferred  its  cohefion, 
fhould  of  a fudden  begin  to  fly  off  without  being  aCtcd 
upon  by  foraethinff  the.  To  a fimilar  objection  the 
hypothefis  of  thole  is  liable,  who  fuppofe  putrefaction 
to  be  occ aborted  by  the  cfcapc  of  phtogilloo  ; for  phlo- . 
gilton  is  now  known  to  be  a chimera : and  though  it 
were  a reality,  it  would  not  fly  off  without  fomething 
» to  carry  it  off,  any  more  than  fixed  air.  Animalcules 
have  been  thought  to  be  tbc  caufe  of  putrefaction  : but 
if  animal  fubftaucts  are  covered  fo  as  to  exclude  the  ac- 
ccfs  of  flies  or  other  infcCts,  no  fuch  animalcules  are  to 
be  ciil covered  though  putrefaCtion  has  taken  place;  and 
indeed  it  requires  Tittle  pi  oof  to  convince  os,  that  ani- 
mals are  produced  in  corrupted  bodies  only  bccaufe  fuch 
fubflances  prove  a proper  nidus  for  the  eggs  of  the  pa- 
rent infcCts. 

To  underhand  the  true  caufe  of  putrefaction,  wc 
mull  take  notice  of  the  circumflances  in  which  the  pro- 
ccfs goes  on  molt  rapidly.  Thefe  arc,  heat,  a little 
znoiilure,  and  confined  air.  Extreme  cold  prevents  pu- 
trefaction, as  well  as  pcrfeCt  dryads ; and  a free  circu- 
lation of  air  canjcs  off  the  putrid  effluvia  ; a flag  nation 
of  which  feems  to  be  neceflary  for  carrying  on  the  pro- 
ccfs. It  Items  alfo  to  hold  pretty  generally,  tlut  pu- 
tj dying  bodies  fwtll  and  become  ipccifically  lighter; 
for  which  reafon  the  carcafes  of  dead  animals,  after 
having  lynk  in  water,  rife  to  the  top  and  float.  This 
Lilt  phenomenon,  as  has  been  obferved  under  the  article 
Blood,  n"  29.  (hows  that  thefe  bodies  have  received 
a certain  quantity  of  an  elaflic  principle  from  the  air, 
which  thus  fwcUs  them  up  to  fuch  a fixe.  It  may  be 
(aid  indeed,  that  this  increafc  of  fixe  in  putrefying  bo- 
dies is  owing  only  to  the  extrication  of  air  within  tbem- 
felves : but  this  amount*  to  the  fame  thing ; for  the  air 
which  exills  internally  in  tlie  body  of  any  animal,  is 
entirely  divcilcd  of  clallicity  while  it  remains  there, 
and  only  fhuws  its  elailic  properties  upon  being  extri- 
cated. The  elailic  principle  which  combines  with  the 
air  fixed  in  the  animal  fubilancc,  therefore,  mull  come, 
from  the  external  atmofphere  ; and  confequently  the 
agent  in  putrefaction  mull  be  the  elailic  principle  of  the 
ttmofpheie  itfclf,  probably  the  fame  with  elementary  fuc. 


But,  granting  this  to  be  true,  it  is  difficult  to  (bow  Putrefsc. 
why  putrefaction  fhould  not  take  place  in  a living  body  tlcn- 

as  well  as  in  a dead  one  ; feeing  the  one  is  as  much  ex-  ’ 1 

pofed  to  the  aCtion  of  the  air  as  the  other.  This  dif- 
ficulty, however,  is  not  peculiar  to  the  prefeut  hypothe- 
fis ; but  will  equally  occur  whatever  we  may  fuppofe  the 
caufe  of  putrefaction  to  be.  The  difficulty  feems  to  be 
a little  cleared  up  by  Dr  PricfUey,  who  (hows,  that,  by 
means  of  rcfpi ration,  the  body  is  freed  from  many  nox- 
ious effluvia  which  would  undoubtedly  deffroy  it  ; and 
by  the  retention  of  which,  lie  thinks,  a living  body 
would  putrefy  as  foon  as  a dead  one.  The  way  in 
which  rcfpiraiiou  prevents  the  putrefaction  of  the  body, 
is  evidently  the  fame  with  that  in  which  the  wind  pre- 
vents fifh  or  fldh  hung  up  in  it  from  becoming  putrid. 

The  conflant  iufpiration  of  the  air  is  like  a li  ream  of 
that  clement  continually  blown  upon  the  body,  and 
that  not  only  upon  its  far  face,  but  into  it  ; by  which 
means  putrefaction  is  prevented  in  thofe  parts  that  arc 
moll  liable  to  become  putrid.  On  the  other  hand,  the 
elailic  principle  received  from  the  air  by  the  blood  *,  • Sec  £W, 
by  invigorating  the  powers  of  life,  quickening  the  cir-  n°  19. 
culatiuu,  and  increafing  pcrfpirxtion,  enables  the  body 
to  expel  noxious  particles  from  other  parts  of  the 
body  which  canaot  conveniently  be  expelled  by  the 
lungs. 

This  leads  us  to  confider  the  reafon  why  a free  ex- 
pofure  to  the  air  prevents  the  coming  on  of  putrefac- 
tion, or  why  the  confining  of  the  putrid  effluvia  fhould 
be  lo  ncccffary  to  this  procefs.  Here  it  will  be  proper 
to  recollect,  that  putrefaction  is  a fimplc  refolution  of 
the  body  into  earth,  air,  &c.  of  which  it  feems  originally 
to  have  been  compofed.  This  refolution  is  evidently 
performed  by  an  expanfivc  power  feemingly  fituated  in 
every  particle  of  the  body.  In  confequence  of  this 
principle,  the  body  firff  fwells,  then  bums,  flies  off  in 
vapour,  and  its  particles  fall  afundcr  from  each  other. 

The  action  of  the  putrefactive  procefs,  then,  is  analo- 
gous to  that  of  fire,  fincc  thefe  arc  the  very  properties 
of  fire,  and  tbc  very  effects  which  folluw  the  action  of 
fire  upon  any  combuftible  body.  It  is  therefore  exceed- 
ingly probable,  that  the  agent  in  the  air,  which  we  have 
all  along  confidcrcd  as  the  caufe  of  putrefaction,  is  no 
other  than  fire  itfclf;  that  is,  the  ethereal  fluid  expanding 
itfclf  everywhere,  as  from  a centre  to  a circumference. 

The  force  of  the  fluid,  indeed,  is  much  lefs  in  putrefac- 
tion than  in  actual  ignition  ; and  therefore  the  effects 
alfo  take  place  in  a much  fmallcr  degree,  and  require  a 
much  longer  time  : nevertheless,  the  fame  circumilancer 
that  arc  neceflary  for  keeping  up  the  action  of  fire,  arc 
alfo  neceflary  for  keeping  up  the  putrefactive  procefs. 

One  of  thefe  is  a free  accefs  of  air,  yet  without  too  vio- 
lent a blail ; for  as  fire  cannot  burn  without  air,  neither 
can  it  endure  too  much  of  it ; thus  a candle  goes  out 
if  put  under  a receiver,  and  the  air  exhaufted ; and  it 
will  do  the  fame  if  wc  blow  violently  upon  it.  In  like 
manner,  putrefaction  requires  a certain  quantity  of  air, 
much  lefs  indeed  than  fire:  and  as  it  requires  ldu  to ! up- 
port  it,  fo  it  can  alfo  endure  much  lefs  air  than  fire;  for 
a llrcam  of  air  which  would  not  put  out  a fire,  will  ef- 
fectually prevent  putrefaction.  The  caufe  of  this  in. 
both  is  the  fame.  Fire  cannot  burn  becaufc  the  vapour 
is  earned  off  too  fad  ; and  thus  the  latent  heat,  which 
ought  to  fupport  the  flame  $,  is  entirely  diflipated.  Inf  See  thr 
like  manner  putrefaction  is  as  certainly  attended  wkb»fjitle 
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ru;r«fic-  an  emiffion  of  azotic  gas  as  fire  is  with  an  an  cmiflion 
l,oa*  of  flame.  Thefe  gafet  contain  a great  quantity  of  la- 
tent heat  + , or  of  the  expaniivc  principle  already  men- 
tioned ; and  if  thefe  arc  carried  off  with  greater  rapidity 
than  the  heat  of  the  atmofphcre  can  produce  them,  the 
confcquence  muft  be,  that  an  oppofitc.  principle  to  that 
which  pioduccs  putrefadtion,  namely,  a principle  of  cold, 
or  cotvdcnfation,  inftead  of  expanfion,  muft  take  pbee, 
and  the  body  cannot  putrefy.  That  this  muft  be  the 
cafe,  is  evident  from  the  property  which  all  evaporations 
have  of  producing  cold  ||  ; and  it  is  well  known  that  a 
briflt  current  of  air  promotes  evaporation  to  a great  de- 
gree. Hence  alfo  the  rcafon  is  evident  why  bodies  are 
preferved  uiKorrupted  "by  cold  ; for  thus  the  action  of 
the  cxpanljve  principle  is  totally  overcome  and  impend- 
ed, fo  that  none  of  its  effedts  can  be  perceived. 

Thus  we  may  fee,  that  one  rtafon  why  an  animal 
body  does  not  putrefy  while  alive,  is  its  ventilation,  as 
we  may  call  it;  by  rcfpiratiou  ; and  another  is,  the 
continual  accefliun  of  new  particles,  lefs  difpofed  to  pu- 
trefy than  itfelf,  by  the  food  and  drink  which  is  con- 
Jtantly  taken  in.  but  if  either  of  thefe  ways  of  pre- 
venting the  commencement  of  this  procefs  arc  omitted, 
then  putrefaction  will  take  place  as  well  in  a living  as 
in  a dead  body.  Of  the  trath  of  this  laft  fadt  we  have 
innumerable  inftances.  When  air  is  inftdcd  with  the 
putrid  effluvia  of  marihes,  and  thus  the  natural  effluvia 
are  not  carried  off  from  the  human  body,  but,  on  the 
contrary,  fome  enter  into  it  which  are  not  natural  to  it, 
the  molt  putrid  difeafes  arr  produced.  The  fame  thing 
happens  from  the  putrid  effluvia  of  dead  bodies.  Of 
tins  we  have  a remarkable  inftance  in  the  fever  which 
took  place  iii  Germany  in  the  war  of  1755  : one  rca- 
fon  of  which  is  faid  to  have  been  an  infection  of  the 
air  by  the  vaft  number*  of  people  killed  in  battle,  to 
which  was  added  a calm  in  the  atmofphcre  for  a long 
time  y the  putrid  effluvia  being  by  this  prevented  from 
• Sec  A/e-  flying  off  *.  When  Mr  Holwdl  with  145  others  were 
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imprifoned  in  die  black-hole  at  Calcutta,  after  pafling  Putr«/ae» 
a night  in  that  difmal  habitation,  he  found  himfelf  in  **on  A 

a high  putrid  fever.  When  Tailors  in  long  voyages  ' " 

are  obliged  to  feed  upon  putrid  aliments  ; when,  thro* 
ftormy  weather,  they  arc  much  expofod  to  wet  ; in  the 
one  cafe  the  putrefeent  effluvia  being  kept  from  flying 
off,  and  in  the  other  a greater  quantity  being  thrown 
into  the  body  than  what  it  naturally  contains,  the  feur- 
vy,  malignant  fevers,  &c.  make  their  appearance  (a). 

Neither  can  thefe  difeafes  be  removed  without  remo- 
ving every  one  of  the  caofes  juft  now  mentioned  : for 
as  putrid  difeafes  will  be  the  confcquence  of  confined 
air,  naftinefs,  Ac.  though  the  proviiions  be  ever  fo 
good  ; fo,  on  the  other  hand,  if  the  proviiions  be  bad, 
the  bell  air,  and  moll  exact  clcanlincfs,  nay,  the  befit 
medicines  511  the  world,  will  be  of  no  fcrvice ; as  hath 
been  often  ob  erred  in  :hc  feurvy. 

From  this  account  ot  the  nature,  caufc,  and  method 
of  preventing  putrefaction  by  means  of  a cun-ent  of 
air,  we  may  calily  fee  the  rcafon  why  it  does  not  take 
place  in  fome  other  cafes  alfo.  Bodies  will  not  pu- 
trefy m vacuo,  becaufc  there  the  atmofphcre  has  not 
acccfs  to  impart  its  elaftic  principle ; and  though  ixt 
the  vacuum  itfelf  the  principle  we  fpcak  of  docs  un- 
doubtedly cxift,  yet  its  action  there  is  by  far  too  weak 
to  decompofe  the  ilrudtare  of  an  animal  body.  In  ex- 
treme cold,  the  rcafon  why  putrefaction  does  not  take 
place  has  been  already  Ihown.  If  the  heat  is  extreme- 
ly great,  the  procefs  of  ignition  or  burning  takes  place 
inltead  of  putrefadtion.  If  the  body  is  very  dry,  pu- 
trefaction cannot  take  place,  becaufc  the  texture  is  too 
firm  to  be  dccotnpofcd  by  the  weak  action  of  the  ela- 
ftic principle.  Putrefaction  may  allo  be  prevented  by 
the  addition  of  certain  fubftances ; but  they  are  all  of 
them  fuch  as  cither  harden  the  texture  of  the  body, 
and  thus  render  it  proof  againft  the  action  of  the  ela- 
ftic fluid,  or,  by  drfltdving  its  texture  entirely,  bring 
it  into  a Hate  fimilar  to  what  it  would  be  brought 

by 


u (a)  This  aeriform  fluid,  which  is  exhaled  from  animal  bodies  in  a ftate  of  putrefadtion,  adts  at  certain  time* 
more  powerfully  than  at  others,  and  is  indeed  in  one  ftage  of  the  proeef*  infinitely  more  noxious  than  any 
other  elaftic  fluid  yet  difeovered.  In  the  Gentleman’s  Magazine  for  Auguft  1788,  Dr  St  John,  in- 
forms us,  that  he  knew  a gentleman  who,  by  (lightly  touching  the  inteftines  of  a human  body  beginning  to 
liberate  this  corrofive  gat,  was  affedted  with  a violent  inflammation,  which  in  a very  Ihort  fpacc  of  time  ex- 
tended up  almolt  the  entire  length  of  his  arm,  producing  an  exteniive  ulcer  of  the  moll  foul  and  frightful  ap- 
pearance, which  continued  for  fcveral  months,  and  reduced  him  to  a raifcrahlc  ftate  of  emaciation.  The  fame 
writer  mentions  a celebrated  profeffor  who  was  attacked  with  a violent  inflammation  of  the  nerves  and  fauces, 
fiom  which  he  with  difficulty  recovered*  merely  by  Hooping  for  an  inllant  over  a body  which  was  beginning 
to  give  forth  this  deleterious  fluid.  Hence  he  infers,  that  the  fame  gas  modified  or  mixed,  or  united  with 
others,  may  be  the  occafion  of  the  plague,  which  has  fo  often  threatened  to  annihilate  the  human  fpecies.  It  is 
happy,  however,  for  mankind  that  this  particular  ftjtge  of  putrefadtion  continues  but  fur  ar  few  hours ; and,  . 
what  may  appear  very  remarkable,  this  dcitrudtivc  gas  is  not  very  difagreeable  in  fmcll,  and  has  nothing  of  that 
abominable  and  loathforae  fetor  produced  by  dead  bodies  in  a lei's  dangerous  ftate  of  corruption  ; but  has  a certain 
fmcll  totally  peculiar  to  itfelf,  by  which  it  may  be  inftantlv  difeovered  by  any  one  that  ever  fmelled  it  before. 
This  is  an  objedt  very  worthy  the  attention  of  phyiickms  : it  is  both  extremely  intertilling,  and  very  little 
known ; but  at  the  fame  time  it  is  a ftudy  in  the  htghcfl  degree  unpicafant;  from  the  deteftable  fmcll  and  na- 
ftinefs which  attend  the  putrefadtion  of  wnimal  bodies;  and  a man  muft  ba  armed  with  uncommon  philanthropy 
and  resolution  to  attempt  it. 

Dr  St  John  thinks  it  probable  that  there  is  a rapid,  fixation  of  the  bafis  of  vital  air  in  dead  bodies  at  a cer- 
tain ftate  of  putrefadtion,  on  account  of  the  luminous  appearance  which  they  fometimes  make,  and  which  ex- 
ift«  but  for  a few  hours  : but  whether  this  luminous  appearance  takes  place  in  every  body,  or  whether  it  pre- 
cedes or  follows  the  exhalations  of  the  corrofive  gas  above-mentioned,  he  had  not,  when  he  wrote  his  paper,  , 
beta  able  to  difeover.  * . 
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fyirefse-  by  the  utmoft  power  of  putrefufrion,  fo  that  the  pro- 
, ccf*  cannot  then  take  place.  Thus  various  kinds  of 
falts  and  acids  harden  the  texture  of  animal  fubllances, 
find  thus  are  fuccefsfully  ufed  as  antifcptic*.  The  fame 
thing  may  be  laid  of  ardent  fpirits;  while  oils  and  gums 
of  various  kinds  prove  antilcptic  by  a total  cxclufuia 
©f  air,  which  is  neceflary  in  fomc  degree  for  carrying 
on  the  proccfs  of  putrefa&ion.  Many*  vegetables,  by 
the  ailringent  qualities  they  pofleTs,  harden  the  texture 
of  animal  fubftance*,  ami  thus  prove  powerfutly  anti- 
feptic  ; while,  on  the  other  hand,  fixed  alkaline  falts, 
quicklime,  and  eauilic  volatile  alkali,  though  they  pre- 
vent putrefa&ion,  yet  they  do  it  by  diflolving  the  fub- 
ilaiices  in  fuch  a manner  that  putrefaction  could  do  no 
more  though  it  had  exerted  its  utmoil  force.  There  is 
only  one  other  antilcptic  fubilanec  whofe  effects  deferve 
to  be  confidered,  and  that  is  fugar.  Hits,  tho*  neither 
acid  nor  alkaline,  is  yet  one  of  the  molt  effectual  means 
of  preventing  putrefu&ion  : and  this  feems  to  he  owing 
to  its  great  tendency  to  run  into  the  vinous  fermenta- 
tion, which  is  totally  inconfiftent  with  that  of  putre- 
faction ; and  this  tendency  is  fo  great,  that  it  can  fcarce 
1*  countera&ed  by  the  tendency  of  animal  fubllances 
to  putrefy  in  any  circumftances  whatever. 

Some  kinds  of  air  arc  remarkably  antifcptic,  though 
this  fubjett  lias  not  been  fo  fully  inquired  into  as  could 
be  wilhed.  The  mod  powerful  of  them  in  this  refpc£fc 
is  the  nitrous  air ; next  to  it,  is  fixed  air  ; bnt  the 
powers  of  the  other  airs  are  not  fo  well  known.  It 
is  probable  that  the  antifcptic  properties  of  fixed  and 
nitrous  air,  arc  owing  to  their  quality  of  cxtinguifhing 
fire,  or  at  lcall  that  the  principle  is  the  fame  ; but,  till 
the  nature  of  thefe  two  kinds  of  air  arc  better  known, 
little  can  be  faid  with  certainty  on  the  fubjcCt. 

. Sir  John  Pringle  has  made  experiments  to  determine 
the  powers  of  certain  fubllances  to  promote  or  to  pre- 
vent putrefaction.  From  thefe  experiments  he  has 
formed  the  following  Table,  fhowing  the  relative  anti- 
feptic  powers  of  the  falinc  fubllances  mentioned.  Ha- 
ving found  that  two  drams  of  beef  put  in  a phial  with 
two  ounces  of  water,  and  placed  in  a heat  equal  to  90° 
of  Fahrenheit’s  thermometer,  became  putrid  in  14 
hours*  and  that  60  grains  of  fca-falt  preferred  a fimilar 
mixture  ofbeef  and  water  more  than  30  hours,  he  made 
the  antifcptic  power  of  the  fca-falt  a flandard,  to  which 
he  compared  the  powers  of  the  other  falts.  The  alge- 
braic charafter  4*  lignifies,  that  the  fubftance  to  which 
it  is  annexed  had  a greater  antifcptic  power  than  is  ex- 
ploded by  the  numbers : 

Sea-falt,  or  the  flandard  • - I 

Sal-gem  - - - 1 4- 

Vitriolated  tartar  - - a 

Spiritus  Mindcreri  • - 2 

Soluble  tartar  • • *2 

Sal  diureticus  - • - 24* 

Crude  fal  ammoniac  - - 3 

Saline  mixture  * • 3 

Nitre  - - 44* 

Salt  of  hart  (horn  - - 44* 

Salt  of  wormwood  - • n 44- 

Borax  - - • 1 2 

Galt  of  amber  - - - . 20 

Alum  - - - 30 

2f»  B.  The  quantities  cf  fpiritus  Mindcreri  and  of 


the  faline  mixture  were  fuch,  that  each  of  them  contain#  PutreOt, 
td  as  much  alkaline  fait  as  the  other  neutral  falts.  tion. 

Myrrh,  aloes,  afafictida,  and  terra  Japonica,  were  found  “ »“  y 

to  have  an  antifcptic  power  30  times  greater  than  the 
llaodard.  Gum  ammoniacum  and  fagapenum  (bowed 
little  antifeptic  power. 

Of  all  refinous  fubllances,  camphor  war  found  to  re- 
fill putrefa&ion  mod  powerfully.  Sir  John  Pringle  be- 
lieves that  it*  antifeptic  power  is  300  times  greater  than 
that  of  fca-falt. 

Chamomile  flowers,  Virginian  fnake  root,  pepper, 
ginger,  faffron,  contrayerva  root,  and  galls,  were  found 
to  be  1 2 times  more  antifeptic  than  fca-falt. 

Infufions  of  large  quantities  of  mint,  angelica,  ground- 
ivy,  green  tea,  red-tofes,  common  wormwood,  muftard, 
and  horfe-radilh,  and  alfo  decoctions  of  poppy-heads, 
were  more  antifcptic  than  fea-falt. 

Deco&ions  of  wheat,  barley,  and  other  farinaceous 
grains,  checked  the  putrcfa&ion  by  becoming  four. 

Chalk,  and  other  abforbent  powders,  accelerated  the 
putrefaflion,  and  rcfolvcd  meat  into  a pcrfcfl  mucus. 

The  fam#  powders  prevented  an  iofufion  of  farinaceous 
grains  from  becoming  mucilaginous  and  four. 

One  dram  of  fea-falt  was  found  to  preferve  two 
drams  of  frcfli  beef  in  two  ounces  of  water,  above  30 
hours,  uncorrupted,  in  a heat  equal  to  tliat  of  the  human 
body,  or  above  20  hours  longer  than  meat  is  preferred 
in  water  without  fait : but  half  a dram  of  fait  did  not 
preferve  it  more  than  two  hours  longer  than  pure  wa- 
ter. Twenty-five  grains  of  fait  had  little  or  no  anti- 
feptic  quality.  Twenty  grains,  1 5 grains,  but  cfpeci- 
ally  10  grains  only  of  fca-falt,  were  found  to  accelerate 
and  heighten  the  putrefaction  of  two  dram*  of  flefh. — 

Thefe  fmall  quantities  of  fca-falt  did  alfo  foften  the  flefti 
more  than  pure  water. 

The  fame  learned  and  ingenious  phyfician  made  ex- 
periments to  difeover  the  eflc&s  of  mixing  vegetable 
with  animal  matters. 

Two  drams  of  raw  beef,  as  much  bread,  and  an 
ounce  of  water,  being  beat  to  the  confidence  of  pap, 
and  expofed  to  90*  of  heat  according  to  Fahrenheit’s 
thermometer,  began  to  ferment  in  a few  hours,  and 
continued  in  fermentation  during  two  days.  When 
it  began  to  ferment  and  fwcll,  the  putrefaction  had  be- 
gun ; and  in  a few  hours  afterwards,  the  fmell  was  of- 
fcnlive.  Next  day  the  putrid  fmell  ceafcd,  and  an  acid 
tafte  and  fmell  fucccedea.  Frcfli  alimentary  vegetables, 
as  fpinach,  afparagus,  feurvy-grafs,  produced  fimilar 
effeds  as  bread  on  flelh,  but  in  a weaker  degree.  From 
fcveral  other  experiments  he  found,  that  animal  fub- 
ftance » excite  the  fermentation  of  vegetable  fubllances, 
and  that  the  latter  fubllances  correct  the  putrefccncy 
of  the  former. 

By  adding  faliva  to  a fimilar  mixture  of  flefh,  bread, 
and  water,  the  fermentation  was  retarded,  moderated, 
but  rendered  of  twice  the  ufual  duration,  and  the  acid 
produced  at  lait  was  weaker  than  when  no  faliva  was 
ufed. 

By  adding  an  oily  fubftance  to  the  common  mixture 
of  flelh,  bread,  and  water,  a ftronger  fermentation  was 
produced,  \hich  could  not  be  moderated  by  the  quan- 
tity of  faliva  ufed  in  the  former  experiment,  till  fome 
fixed  alkaline  fait  was  added;  which  fait  was  found, 
without  faliva,  to  Hop  fuddenly  very  high  fermentations. 

He  did  not  find  that  (mall  quantities  of  the  following 

falts, 
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Pitrtfo.  felts,  feJ  ammoniac,  nitre,  vitriolated  tartar,  fel  diureti- 
l*.,a  cus,  (alt  ofhartihoru,  fait  of  wormwood,  were  feptic,  aa 
Pwidun.  quantities  of  fca-feit  were. 

1—  . Sugar  was  found  to  refill  putrefaction  at  firfl,  as 

other  falls  do,  and  alfo  to  check  the  putrefa&ion  after 
it  had  begun  by  its  own  fermentative  quality,  like  bread 
and  other  fermentative  vegetables. 

Lime-water  made  fome  fmall  refinance  to  putrefac- 
tion. 

Port-wine,  fmall-beer,  infufions  of  bitter  vegetables, 
of  bark,  and  the  juice  of  antifcorbutic  plants,  retarded 
the  fermentation  of  mixtures  of  tlefh  and  bread.  But 
an  will  rained  decoction  of  bark  confidently  increafcd 
that  fermentation. 

Crabs -eyes  accelerated  and  increafcd  the  fermentation 
of  a mixture  of  flefh  and  bread. 

Lime-water  neither  retarded  nor  haP#‘ned  the  fer- 
mentation of  fucli  a mixture  : but  *when  the  fermenta- 
tion ccafcd,  the  liquor  was  neither  putrid  nor  acid,  hut 
fmdt  agreeably. 

Flelh  pounded  in  a mortar  was  found  to  ferment 
fooner  than  that  which  had  not  been  bmifed. 

The  tough  inflammatory  cruft  of  blood  was  found 
to  be  moll  putrefeent;  next  to  which  the  crafl'amentum, 
or  red  coagulated  mafs  ; and  laflly  the  ferum. 

Dr  Macbridc’s  experiments  confirm  many  of  thofe 
above  related,  especially  thofe  which  (how  that  the  fer- 
mentation of  vegetable  lubiiances  is  increafcd  by  a mix- 
ture of  animal  or  putrefeent  matter ; that  the  putre- 
fccncy  of  the  latter  U corrected  by  the  fermentative 
quality  of  the  former ; and  that  the  putrefaction  and 
fermentation  of  mixtures  of  animal  and  vegetable  fub- 
fiances  were  accelerated  by  additions  of  abforbent  earths 
and  of  Peruvian  bark.  He  alfo  found,  that  although 
unhumt  calcareous  earths  were  feptic,  quicklime  and 
lime-water  prevented  putrefaction,  but  that  they  de- 
ftroyed  or  difioived  the  texture  of  flefh. 

The  experiments  of  the  author  of  the  F.Jfai  pour  fer- 
1 nr  a PHiftcire  de  la  Pulrrfafftnn%  (how  that  metallic 
falts,  refinous  powders,  extracts  of  bark,  and  opium,  are 
very  powerfully  antifcptic,  and  that  lalts  with  earthy 
bafes  are  lefs  antifcptic  than  any  other  falts. 

PUTTOCK-S  h ao  UPS.  See  PuUoel-Sfntovof. 

PUTTY,  in  it*  popular  fenfe,  is  a kind  of  pafte 
compounded  of  w hiting  and  lintferd  oil,  beaten  toge- 
ther to  the  confidence  of  a thick  dough. 

It  is  ufed  by  glaziers  for  the  fattening  in  the  fquares 
of  glafs  in  fafh-windows,  and  by  paintrrs  for  (topping 
up  the  crevices  and  clefts  in  timber  and  wainfeots,  &c. 

Putty  fometimes  alfo  denotes  the  powder  of  calci- 
ned  tin,  uftd  in  jioli fifing  and  giving  the  lafi  glofs  to 
works  of  iron  and  llccL 

Terra  PUZZULANA,  or  Pozzolana,  is  a 
greyilh  kind  of  earth  ufed  in  Italy  for  building  under 
water.  The  bell  is  found  ahout  P.’tcoli,  Baiar,  and 
Cm:ux,  in  the  kingdom  of  Naples,  from  the  firft  of 
which  places  it  derives  its  name.  It  is  a volcanic  pro- 
duel,  compofed  of  heterogeneous  fubftanccs,  thrown 
out  from  the  burning  mouths  of  volcanoes  in  the  form 
of  aihes  ; fometimes  111  fuch  large  quantities,  and  with 
fo  great  violence,  that  whole  provinces  have  been  co- 
vered with  it  at  a confidcrable  difiance.  In  the  year 
79  of  the  common  era,  the  cities  of  Herculaneum, 
Pompeia,  and  Stabia,  although  at  the  difiance  of  many 
miles  from  Vcfunin,  were,  ncYCrthtkia,  buried  under 


tli#?  nutters  of  theft:  dreadful  eruptions)  as  Bergman PursnUnt 
relates  in  his  Treat  if e of  th:  Volcanic  PrcJuBs.  This  fi 
volcanic  earth  is  of  a grey,  brown,  or  blacUfh  colour; 
of  a loofe,  granular,  or  dully  and  rough,  porous  or  _ * 
fpongy  texture,  rcfcmblinz  a clay  hardened  by  fire, 
and  tlien  reduced  to  a groin  powder.  It  contains  va- 
rious heterogeneous  fubilzitces  mixed  with  it.  It*  fpe- 
cilic  gravity  is  from  2500  to  2800 ; and  it  is,  in 
fome  degree,  magnetic : it  fcarccly  effervefees  with 
acids,  though  partially  foloblc  in  them.  It  eafily  melts 
prr  ft  i but  its  moll  dillinguilhing  property  is,  that  it 
hardens  very  fuddenty  when  mixed  with  4 of  its  weight 
of  lime  and  water ; and  form*  a cement*  which  is  more 
durable  in  water  than  any  other. 

According  to  Bergman’s  Analyfis,  too  parts  of  it 
contain  from  55  to  60  of  filiceous  earth,  20  of  argil- 
laceous, five  or  fix  of  calcareous,  and  from  15  to  20 
of  iron.  Its  effects,  however,  in  cement  may  perhaps 
depend  only  on  the  iron  which  has  been  reduced  into 
a particular  fub fiance  by  means  of  fubtcrrancous  fires  ; 
evident  figns  of  which  are  obfervable  in  the  places 
where  it  is  obtained.  If  the  (late  in  Hcnncberg,  or 
Kcnnekulle  in  the  province  of  W efiergottland,  fhould 
happen  to  get  fire,  the  uppermofi  ftratum,  which  now 
confills  of  a mixture  of  iron  and  different  kinds  of 
rocks,  called graberg  in  the  account  given  of  them,  they 
might  perhaps  be  changed  partly  into  flag  and  partly 
into  terra  fuzzrdona. 

It  is  evidently  a martial  argillaceous  marl,  that  haa 
Coffered  a moderate  heat.  Its  hardening  power  arifes 
from  the  dry  date  of  the  half-baked  argillaceous  par* 
tides,  which  makes  them  imbibe  water  very  rapidly, 
and  thus  accelerates  the  dcficcation  of  the  calcareous 
part ; and  alfo  from  the  quantity  and  fcmiphlogifticated 
date  of  the  iron  contained  in  it.  *It  is  found  not  only 
in  Italy  but  in  France,  in  the  provinces  of  Auvergne 
and  Limoges  ; and  alfo  in  England  and  elfewhcre. 
PUZZUOLI.  See  Poteoi  ... 

PYANEPSIA,  in  antiquity,  an  Athenian  fdlival 
celebrated  on  the  (event h day  of  the  month  Pyanejtfim  ; 
which,  according  to  the  generality  of  critics,  was  the 
fame  with  our  September. 

Plutarch  refers  the  inftitutioa  of  this  feaft  to  The- 
fcu.%  who,  after  the  funeral  of  his  father,  on  this  day 
paid  his  vows  to  Apollo,  becaufc  the  youths  who  re- 
turned with  him  fafe  from  Crete  then  made  their  entry 
into  the  city.  On  this  occaiion,  thefe young  men  put- 
ting all  that  was  left  of  their  provifions  into  one  kettle, 
ftaiiod  together  on  it,  and  made  great  rejoicing. 

Hence  was  derived  the  cufiom  of  boiling  pulfe  on  this 
feftival.  The  Athenians  like  wife  carried  about  an  olive 
branch,  bound  about  with  wool,  and  crowned  with  all 
forts  of  firfl-fruits,  to  figuify  that  fcarcity  and  barren- 
nefs  were  ceafed,  fingir.g  in  pn>cefl»oii  a fong.  And 
when  the  folemnity  was  over,  it  was  ufual  to  citff  the  ^ 
olive-branch  before  their  doori,  as  a prefervative  againil 
fcarcity  and  want. 

PYCNO STYLE,  in  the  ancient  architc&urc,  is  a 
building  where  the  columns  ftand  very  clofe  to  each 
other;  only  one  diameter  and  a half  of  the  column  be- 
ing allowed  for  the  intercolumniations. 

According  to  Mr  Evelyn,  the  pycnoftylc  chiefly  be- 
longed to  the  eompofite  order,  and  was  ufed  in  the  moft 
magnificent  buildings  ; as  at  prefent  in  the  pcriffyle  at 
St  Peter’s  at  Rome,  which  confifls  of  near  300  co- 
lumns } 
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jpfgsr'Ktt*  Itmuu;  and  In  fuch  as  yet  remain  or  the  ancients,  among 
•I  ^ the  ruins  of  Palmyra. 

i-1  _ 1 PYGARGUS,  in  ornithology,  a fpccies  of  Falco. 

PYGMALION,  in  fabulous  niftory,  a king  of  Cy- 
prus, who,  being  difgullcd  at  the  difTolutc  lives  of  the 
womui  of  his  ifland,  refolved  to  live  in  perpetual  celi- 
bacy ; but  making  a ftatuc  of  ivory,  he  fell  -fo  paf- 
fionatcly  in  love  with  it,  that  the  high  fillival  of  Ve- 
nus being  come,  he  fell  down  before  the  altar  of  that 
goddefs,  and  befought  her  to  give  him  a wife  like  the 
ftatuc  he  loved.  At  his  return  home,  he  embraced,  as 
ufual,  his  ivory  fenm,  when  he  perceived  that  it  became 
fenfiblc  by  degrees,  and  was  at  lail  a living  maid,  who 
found  herfclf  in  her  lover's  arms  the  moment  (he  faw 
the  light.  Venus  blcfTcd  their  union  ; ami,  at  the  end 
of  nine  months,  (he  was  delivered  of  a boy,  who  w as 
named  Papt'vt. 

PYGMY,  a perfon  not  exceeding  a cubit  in  height. 
This  appellation  was  given  by  the  ancients  to  a fabu- 
lous nation  inhabiting  Titrate;  who  brought  forth  young 
at  live  years  of  age,  and  were  old  at  eight : tlicfc  were 
famous  for  the  bloody  war  they  waged  with  die  cranes. 
As  to  this  (lory,  and  for  the  natural  hiftory  of  the  true 
pygmy,  fee  Si  mi  a. 

PYKAR,  a broker  in  India,  inferior  to  thofe  called 
da  Malt,  who  trantaCts  the  bufmefa  at  firli  hand  with 
the  manufacturer,  and  fometimes  carries  goods  about 
for  fale. 

PYKE,  a watchman  in  India,  employed  as  a guard 
at  night.  Likewife  a footman  or  runner  on  bufmefe. 
They  are  generally  armed  with  a fpcar. 

PYLAl)ES,  a fon  of  Strophius,  king  of  Phocis 
*»y  one  of  the  fillers  of  Agamemnon.  He  was  educa- 
ted together  with  his  coulin  Orcilcs,  with  whom  he 
formed  the  moll  inviolable  friendfhip,  and  whom  he 
aflilUd  to  revenge  the  murder  of  Agamemnon,  by  af* 
faffinating  Clytemneftra  and  ASgyfthus.  He  alfo  ac- 
companied him  in  Taurica  Cherfonefus  ; and  for  his  Cer- 
vices Orcilcs  rewarded  him,  by  giving  him  Iub  lifter 
Elect  r a in  marriage.  Pyladcs  had  by  her  two  Tons, 
Medon  and  Strophius.  The  fricndftiip  of  Orcilcs  and 
Pyladcs  became  proverbial. 

PYLORUS,  in  anatomy,  the  under  orifice  of  the 
ftomach.  See  Anatomy,  n°  91. 

PYLUS  (anc.  gcog.),  a town  of  Elis ; its  ruins  to 
“be  feen  on  the  road  from  Olympia  to  Elis,  (Paufanias); 
fituaced  between  the  moutlu  of  the  Peneus  aud  Scllees, 
near  Mount  Scollis,  (Strabo.)  Built  by  Pylas  of  Me* 
gara,  and  dellroyed  by  Hercules,  (Paufanias.)  - An* 
other  Pylus  in  Triphylia,  (Strabo)  ; by  which  the  Al- 
pheus  runs,  (Paufanias)  ; on  the  confines  of  Arcadia, 
and  not  in  Arcadia  itfclf,  (id.) — A third  in  Mefienia, 
(Strabo,  Ptolemy);  fituatedat  the  foot  of  Mount  /Ega- 
leus  on  the  fea  coaft,  over-againft  the  idand  Sphagea 
or  Spba&cria : built  by  Pylas,  and  fettled  by  a colony 
of  Lelege  3 from  Megara ; but  thence  expelled  by  Ne- 
leus  and  the  PJafgi,  and  therefore  called  A ftUo%  (Ho- 
mer.) A fandy  territory.  'I'hc  royal  rcfidence  of  Nc- 
leus,  and  of  Neftor  his  fon  : the  more  ancient  and  more 
excellent  Pylus ; whence  the  proverb  Pylttt  ante  Pylum, 
( Ariftophancs,  Plutarch),  uled  when  we  want  to  re- 
prefs  the  arrogance  and  pride  of  any  one  : faid  to  be 
afterwards  called  Corypbajinn’.  It  made  a figure  in  the 
Fdoponnefian  war ; for  being  rebuilt  by  tire  Athenians, 
it  proved  of  great  benefit  to  them  for  the  fpace  of  15 


years,  and  of  much  annoyance  to  the  Lacedemonians,  Pynmfe. 
(Thucydides).  All  the  three  Pyh  were  fubje&  to  Nc*  ■ m‘ 
ftor,  (Strabo.) 

PYRAMID,  in  geometry,  a folid  fending  on  a tri- 
angular, fquare,  or  polygonal  bafts,  and  terminating  in 
a point  at  the  top  ; or,  according  to  Euclid,  it  is  a fi>- 
lid  figure,  confiding  of  fcveral  triangles,  whofc  bafes  are 
all  in  the  fame  plane,  and  have  one  common  vertex. 

Pyramids  are  fometimes  ufed  to  preferve  the  memory 
of  fingular  events,  and  fometimes  to  tranfmit  to  pofte- 
rity  the  glory  and  magnificence  of  princes.  But  as 
they  are  efteemed  a fymbol  of  immortality,  they  are 
moll  commonly  ufed  as  funeral  monuments  and  templet 
to  the  gods.  Such  is  that  of  Ceftius  at  Rome  ; the 
pyramids  of  Dalhur* drawn  by  Pocock;  and  thofe  other 
celebrated  ones  of  Egypt,  as  famous  for  the  enormity 
of  their  fi/e  asiheir  antiquity.  Of  theft*  the  largeft  are 
the  pyramids  of  Greta,  fo  called  from  a village  of  that 
name  on  the  banks  of  the  Nile,  diftant  from  them  about 
1 1 miles.  The  three  which  moll  attn&  the  attention 
of  travellers  Hand  near  one  another  on  the  weft  fide  of 
the  river,  almoft  oppofitc  to  Grand  Cairo,  and  not  far 
from  the  place  where  the  ancient  Memphis  ftood.  They 
were  vifited  by  M.  Savary,  of  whole  defeription  of 
them  we  lhall  here  give  an  abftract. 

He  took  his  journey  in  the  night-time,  in  order  to 
get  up  to  the  top  of  the  great  one  by  funrife.  Having 
got  within  light  of  the  two  great  ones,  while  the  full 
moon  Ihooc  upon  them,  he  informs  us,  that  they  ap- 
peared, at  the  diftance  of  three  leagues,  like  two  points 
of  rock  crowned  by  the  clouds. 

It  is  in  the  rich  territory  which  furrounds  them  that 
fable  has  placed  the  Elvfian  fields.  The  canals  which 
interfetl  them  are  the  Styx  aud  Lethe. 

“ .The  afpefts  of  the  pyramids  varied  according  to 
the  circuits  he  made  in  the  plain,  and  the  pofition  of 
the  clouds  difplayed  themfelves  more  and  more  to  view. 

At  half  paft  three  in  the  morning  we  arrived  (fays  he) 
at  the  foot  of  the  greateft.  We  left  our  clothes  at  the 
gate  of  the  pafTage  which  leads  to  the  infide,  and  de- 
fended, carrying  each  of  us  a flambeau  in  his  hand. 

Towards  the  bottom  you  mull  creep  like  ferpentt  to 
get  into  the  interior  paflage,  which  correfponds  with 
the  former.  We  mounted  it  on  our  knees,  fupporting 
ourfclves  with  our  hands  againft  the  tides.  Without 
this  precaution  one  runs  the  rifk  of  flipping  on  the  in- 
clined plane,  where  the  flight  notches  are  infufficient  to 
flop  the  foot,  and  one  might  fall  to  the  bottom.  To- 
wards the  middle  we  fired  a piftol,  the  frightful  noife 
of  which,  repeated  in  the  cavities  of  this  immenfe  edi- 
fice, continued  a long  time,  and  awakened  thousands  of 
bats,  which  flying  round  us,  ftruck  againft  our  hands 
and  faces,  and  cxtinguilhed  fcveral  of  our  wax  candles. 

They  arc  much  larger  than  the  European  bats.  Ar- 
rived above,  we  entered  a great  hall,  the  gate  of  which 
is  vary  low.  It  is  an  oblong  fquare,  wholly  compofed 
of  granite.  Seven  enormous  Hones  extend  from  one 
wail  to  the  other,  and  form  the  roof.  A Carcophagu* 
made  of  a (ingle  block  of  marble  lies  at  one  end  of  it. 

It  is  empty  ; and  the  lid  of  it  has  been  wrenched  off. 

Some  pieces  of  earthen  vales  lie  around  it.  Under  this 
beautiful  hall  is  a chamber  not  fo  large,  where  you  find 
the  entrance  to  a conduit  filled  with  rubbilh.  After 
examining  thefe  caves,  where  daylight  never  penetrated, 
we  defended  the  fame  way*  taking  care  not  to  fall  in- 
$ to 
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lytwiil  t«  > wffl,  sAtch  »•  oo  the  left,  and  goes  to  the  very 
>-  > ~ foundations  of  the  pyramid,  Pliny  mdo  ment;on  of 
this  well,  and  fayi  it  4a  26  cubits  deep.  Tin-  inten  al 
air  of  this  edi  oe  never  being  renewed,  is  fo  hot  and 
mephitic  that  one  is  alrooft  fuflocatcd.  When  we  came 
out  of  it,  we  were  dropping  with  (Weat,  and  pale  as 
death.  After  refreshing  ourfclves  with  the  external  air, 
we  loft  no  time  in  afeending  the  pyramid.  It  it  com 
pofed  of  more  than  200  layers  of  ftone.  They  Overlap 
each  other  in  proportion  to  their  elevation,  which  is 
from  two  to  four  feet.  It  is  oeccftary  to  climb  tip  all  thefe 
enormous  fteps  to  reach  the  top.  We  undertook  it  at 
the  north-eaft  angle,  which  is  the  lead  damaged.  It 
took  us,  however,  half  an  hour  with  great  pains  and 
many  efforts  to  effeft  it. 

" The  fun  was  riling,  and  we  enjoyed  a • urc  air, 
with  a moft  delicious  coolneft.  After  admiring  the 
profpeft  around  us,  and  engraving  our  nan  > * on  the 
tunamit  of  the  pyramid,  we  descended  cautiouily,  for  we 
had  the  abyfs  before  us.  A piece  of  ftoiic  detaching 
ttfelf  under  our  feet  or  hands  might  have  fent  us  to  the 
bottom. 

44  Arrived  at  the  foot  of  the  pyramid,  wc  made  the 
tour  of  it,  contemplating  it  with  a fort  of  horror. 
When  viewed  clofe,  it  fee  mi  to  be  made  of  malfcs  of 
rocks ; but  at  a hundred  paces  diftancc,  the  largenefs 
of  the  Hones  is  loft  in  the  unmenfity  of  the  whole,  and 
they  appear  very  fmall. 

44  To  determine  its  drmenfions  is  ftill  a problem.  From 
the  time  of  Herodotus  to  our  days  it  has  been  mca- 
furrd  by  a great  number  of  travellers  and  learned  men, 
and  their  different  calculations,  far  from  clearing  up 
doubts,  have  only  increafcd  the  uncertainty,  'llie  fol- 
lowing table  will  ferve  at  leaft  to  prove  how  difficult  it 
is  to  come  at  the  truth. 


Height  of  tbr  great 

Width  of  one  of 

Pyramid. 

Utjidn. 

Ancient*. 

* French  Pm. 

Herodotus 

800 

• • Soon 

Strabo 

62c 

- - 600 

Diodorus  Siculus 

600  and  a fra&oo.  700 

Pliny 

• 

- • 708  ^ 

Modem*. 

Le  Bruyn  - 

616 

* - 704 

Profpcr  Alpinus 

6*j 

75° 

Thevenot 

j»o 

• . 68a 

Niebuhr 

440 

• - 710 

Greaves 

444 

- . 648 

Nam her  of  layer  t of  Stome  nubub  form  it. 

Greaves  . 207  - - layers. 

Maillet  - 208 

Albert  Liewcnftein  2 60 

Pococke  - 212 

Belon  - 250 

Thevesot  - 208 

•*  It  appears  that  Mcflirt  Greaves  and  Niebuhr  have 
furodigiouilv  deceived  therofdves  in  meafuring  the  per- 
pendicular height  of  the  great  pyramid.  All  the  tra- 
vellers allow  that  it  has  at  leaft  200  layers  of  ftone. 
Thefe  brers  are  from  taro  to  four  fleet  high.  Accord- 
Voa.  XV.  Past  I L 


ing  to  Pocockc,  they  arc  from  four  feet  and  a half  to  Pyramid. 

four  feet  high,  being  not  fo  high  at  the  top  as  at  the  » 
bale.  Prolper  Alpinus  informs  us,  that  the  elevation 
of  the  firft  layer  is  five  feet,  but  it  diminilhes  infen- 
fibly  in  proportion  as  one  mount*.  Tbcvcnot  men- 
tions ac  8 fteps  of  large  A ones,  the  thickncfs  of  which 
makes  the  height  of  them  about  two  feet  and  a half 
one  with  another  : I^c  medured  fome  of  them  more 
than  three  icct  high.  I have  tneafured  feveial  of  them 
which  were  more  than  three  feet  high,  and  I found 
none  left  than  two;  the  leaft  height  of  them  wc  can 
take  as  4 medium  therefore  is  two  feet  and  a half, 
which,  even  ace  4 ding  to  Mr  Greaves's  calculation, 
who  reckons  2 7 layers,  would  make  517  feet  6 inches 
perpendicular  height.  Mcffrs  Greaves,  Maillet,  Thcvc- 
not,  and  Pocockc,  who  only  differ  in  the  number  of  the 
layers  fu.ro  207  to  212  all  mounted  by  the  north-eaft 
angle,  as  the  leaft  injured.  I followed  the  fame  route, 
and  counted  only  208  fteps.  But  if  wc  refteft  that 
the  pyramid  has  been  open  oofhc  fide  next  the  defert, 
that  the  Hones  on  that  fide  have  been  thrown  down, 
that  the  fand  which  covers  them  lias  formed  ■ confidcr- 
•hie  hill,  we  fhall  not  be  aftunifhcd  that  Albert  Liew- 
enftein,  Belon,  and  Profpcr  Alpinus,  who  muft  have 
mounted  by  the  fouth-caft  or  fouth-weft  angle,  which 
are  left  expofed  to  the  fands  of  Lybia,  ftiould  have 
found  a greater  number  of  fteps  : fo  that  the  calculation 
of  thefe  travellers,  agreeing  with  that  of  Diodorus  Si- 
culus and  Stiabo,  appears  to  be  neareft  the  true  height 
of  the  pyiamid  taken  at  its  natural  bafe  ; whence  we 
may  conclude  with  rcafon  that  it  is  at  leaft  600  feet 
high.  Indeed  this  is  authenticated  by  a paflage  of 
Strabo.  Thefe  are  his  words  : * Towards  the  middle 
of  the  height  of  one  of  the  fidet  is  a ftone  that  may  be 
raifed  up.  It  (huts  an  oblique  paffage  which  leads  to  a 
coffin  placed  in  the  centre  of  the  pyramid.*  This  paf- 
fage, open  in  our  days,  and  which  in  the  time  of  Strabo 
was  towards  the  middle  of  one  face  of  the  pyramid,  is 
at  prefent  only  100  feet  from  the  bafe.  So  that  the 
ruins  of  the  covering  of  the  pyramid,  and  of  the  ftones 
brought  from  within,  buried  by  the  fend,  have  formed 
a hill  in  this  place  200  feet  high.  Piiuy  confirms  this 
opinion.  The  great  fphynx  was  in  his  time  upwards 
of  62  feet  above  the  furiacc  of  the  ground.  Its  whole 
body  is  at  prefent  buried  under  the  fend.  Nothing 
more  appears  of  it  than  the  neck  and  head,  which  arc 
27  feet  high.  If  even  the  fphynx,  though  defended  by 
the  pyramids  againft  the  northerly  winds,  which  bring 
torrents  of  fend  from  Libya,  be  covered  as  high  as  38 
feet,  what  an  immenfe  quantity  muft  have  been  heaped 
up  to  the  northward  of  an  edifice  whofe  bafe  is  upwards 
of  700  feet  long  i It  is  to  this  we  muft  attribute  the 
prodigious  difference  between  the  accounts  of  the  hi- 
ftoriant  who  have  meafured  the  great  pyramid  at  diftant 
periods,  and  at  oppofitc  angles.  Herodotus,  who  few 
it  in  the  age  neareft  to  its  foundation,  when  its  true 
bafe  was  ftill  uncovered,  makes  it  800  feet  fquare.  This 
opinion  appears  very  probable.  Pliny  alio  lays  that  it 
covered  the  fpace  of  eight  acres. 

44  Mcffrs  Sliaw,  'I  hevenot,  and  the  other  travellers  who 
pretend  that  this  pyramid  was  never  finiihed,  bccaufc  it 
is  open  and  without  coating,  are  in  an  error.  It  is  on- 
ly ncccffery  to  ohferve  the  remains  of  the  mortar,  with 
the  fpliaters  of  white  marble  which  are  to  be  found  ia 
4 R many 
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Pyramid,  many  parts  of  the  Heps,  to  fee  that  it  has  been  qoated. 

After  reading  attentively  the  description  given  of  it  by 
the  ancient*,  every  doubt  vaniihes,  and  the  truth  is  as 
clear  as  day -light.  Herodotus  tells  us,  4 The  great  py- 
ramid was  covered  with  poliihed  ltones,  perfe&ly  well 
jointed,  the  bailed  of  which  was  30  feet  long.  It 
was  built  in  the  form  of  fteps,  on  each  of  which  were 
placed  wooden  machines  to  raife  the  {tones  from  one  to 
another.’  According  to  Diodorus,  4 The  great  pyra- 
mid is  built  of  llones,  very  difficult  of  workmanlhip, 
but  of  an  eternal  duration.  It  is  preferved  to  our  days 
(towards  the  middle  of  the  Auguffan  age)  without  be- 
ing in  the  Icaft  injured.  The  marble  was  brought  from 
the  quarries  of  Arabia.’  This  hiftorian  thought  that 
the  whole  building  was  compofed  of  Hones,  Jimilar  to 
thofc  of  the  coating,  which  were  of  very  hard  marble. 
Had  there  been  fome  pieces  torn  off,  he  would  have 
perceived  under  that  covering  a calcareous  Hone  rather 
Soft.  Pliny  fays  that  it  4 is  formed  of  Hones  brought 
from  the  quarries  of  A^bia.  It  is  not  far  from  the  vil- 
lage of  Bufiris  (which  Hill  exiHs  under  the  name  of 
Bonjir )t  where  thofc  perfons  rciidc  who  arc  fo  (kilful  as 
to  climb  up  to  the  top.’ 

44  This  paffage  (hows  that  Pliny,  deceived  by  the  ap- 
pearance, was  in  the  (amc  error  with  Diodorus  Siculus. 
It  demonHrates  alfo  that  it  was  covered  : for  what  dif- 
ficulty would  there  liave  been  for  the  inhabitants  of  Bu- 
firis to  fcalc  a building  railed  by  Heps?  but  it  was  really 
a prodigy  for  them  to  get  up  it  when  it  formed  a moun- 
tain, the  four  inclined  planes  of  which  presented  a fur- 
face  covered  with  poliihed  marble.  It  is  indeed  an  in- 
conteffable  fa£t,  that  the  great  pyramid  was  coated.  It 
is  as  certain  too  that  it  has  been  fiiut,  as  Strabo  gives 
us  to  underHand  ; and  that  by  removing  a Hone  placed 
in  the  middle  of  one  of  the  (ides,  one  found  a paffage 
which  led  to  the  tomb  of  the  king.  But  I (hall  leave 
Mr  Maillet,  who  vilited  it  40  times  with  all  imaginable 
attention,  the  honour  of  relating  the  means  employed 
to  open  it.  I have  examined  the  iniide  of  it  in  two 
different  journeys:  twice  I liave  mounted  it : and  I can- 
not help  admiring  the  fa^acity  with  which  that  author 
has  developed  the  mechatufm  of  that  aflonifliing  edifice.” 

Our  author  next  proceeds  to  give  a particular  dc- 
feription  of  the  methods  by  which  it  is  moff  probable 
that  the  pyramids  were  elofed,  and  the  immenfe  labour 
rtquifite  to  open  them  ; but  as  this  defeription  affords 
nothing  very  intcrcffing,  we  (hall  not  infert  it.  Only 
we  mull  remark,  that  the  final  outlet  to  the  workmen 
he  fuppofes  to  have  been  the  well  at  the  entrance  for- 
merly mentioned.  This  well  defeends  towards  the  bot- 
tom of  the  pyramid  by  a line  not  quite  perpendicular  to 
the  horizon,  but  (lanting  a little,  in  fuen  a manner  as  to 
rrfemblc  the  figure  of  the  Hebrew  letter  Lamed.  About 
60  feet  from  the  aperture  there  is  a fquarc  window  in 
this  paffage,  from  whence  we  enter  a fmall  grotto  hewn 
out  of  the  mountain  ; which  in  this  place  is  not  a folid 
Hone,  but  a kind  of  gravel  concreted  together.  'l*be 
grotto  extends  about  1 5 feet  from  eaff  to  wcH,  where 
there  is  another  groove  hollowed  likewife,  but  almoft 
perpendicular.  It  is  two  feet  four  inches  wide  by  two 
and  an  half  in  height.  It  defeeuda  through  a fpacc  of 
1 23  feet,  after  which  we  meet  with  nothing  but  fand 
and  Hones.  M.  Savary  is  convinced  that  the  only  ufc 
of  this  pailagc  was  to  i'erve  as  a retreat  for  the  labour- 
ers who  couffruckd  the  pyramid ; and  of  this  he  looks 


upon  the  (lope  of  the  conduit,  its  winding  road,  its  pynrruf. 
fmallncfs,  and  its  depth,  to  be  certain  proofs.  The  — — 
way  out  of  it  he  fuppofes  to  have  been  formed  by  a paf- 
fage over  which  hung  a row  of  Hones  w'hich  they  had 
difeovered  the  fecrct  of  fufpending,  and  which  falling 
down  into  the  paffage  by  the  means  of  fome  fpring  they 
fet  in  motion,  (hut  up  the  entrance  for  ever,  as  loon  as 
the  workmen  were  withdrawn  from  the  pyramid. 

It  (cans  to  be  an  unqucffionablc  fad,  that  this  py- 
ramid was  a maufoleum  of  one  of  the  kings  of  Egypt, 
and  it  is  very  probable  that  all  the  rtff  anfwercd  fimtlar 
purpofes.  We  do  not,  however,  think  that  this  was 
their  primary  ufc  or  the  original  defign  of  their  build- 
ers. Mr  Bryant  is  of  opinion  that  they  were  temples 
eroded  in  honour  of  the  Deity ; and  a very  ingenious 
writer  in  the  Gentleman’s  Magazine  for  June  1 794  has 
done  much  to  prove  that  they  were  altars  dedicated  to 
the  fun,  the  Orff  and  greatcll  god  in  every  pagan  ka- 
Icndar. 

44  Our  Englifh  word  pyramid  (fays  he)  is  diredly 
derived  from  the  Latin  pyramid,  and  mediately  from 
the  Greek  all  denoting  the  fame  mathemati- 

cal figure.  The  original  of  the  whole  feems  to  be 
the  Egyptian  word  fyramoua,  which,  we  arc  told  by 
Oriental  feholars,  fignifics  light,  or  a ray  of  light.  From 
tins  Coptic  vocable  the  word  Cje  in  Greek,  lignifying 
fire,  is  probably  defeended  ; as  the  dames  of  fire  affumc 
that  conical  or  pyramidal  foim  which  the  folar  rays 
commonly  difplay  ; and  as  it  is  natural  for  the  mind  to  - 
diffinguiih  its  obje&s  rather  by  their  external  qualities, 
and  thofe  obvious  and  interclling  appearances  which 
they  exhibit  to  the  fenfes,  than  by  their  conffitucnt  and 
iufcparable  properties. 

44  The  ancient  Egyptians  feem  to  liave  penetrated  very 
far  into  the  myfferics  of  nature  ; and  although  theic 
fuperffition  appears  at  firll  fight  to  be  extremely  grofs 
and  abfurd,  yet  it  is  very  probable  that  their  deities 
were  only  emblematical  perfonages,  roprofenting  by 
fenfible  images  the  grand  cffc&s  or  prefid  ing  principles 
which  they  fuppofed  to  exiff  in  the  univerfe.  Thus 
the  moon  was  called  I fit,  and  the  fun  Ofirit ; and  to 
the  honour  of  this  lafl  deity,  from  wbofe  viable  influ- 
ence and  creative  energy  all  things  feem  to  fpring  into 
exiffcncc,  it  is  not  improbable  that  the  Egyptians  erod- 
ed thofe  ilupcndous  monuments,  and  dedicated  them 
to  him  as  temples  or  altars.  It  was  natural  to  build 
them  in  that  fhape  which  the  rays  of  the  fun  difplay 
when  difeovered  to  the  eye,  and  which  they  obferved  to 
be  the  fame  in  tcrrcffrial  flame,  becaufe  this  circumffancc 
was  combined  in  their  imaginations  with  the  attribute 
which  they  adored.  If  they  were  temples  dedicated  to 
the  fun,  it  feems  a natural  confequence  that  they  (hould 
likewife  be  places  of  fcpulture  for  kings  and  illuHrious 
men,  as  the  (pace  which  they  covered  would  be  confide  r- 
ed  as  confccrated  ground.  This  hrpothefis  is  common, 
and  is  not  contradicted  by  the  preicnt  rcafoning.  Bat, 
conferring  them  as  altars,  and  as  moil  travellers  agree 
that  they  were  never  fmiflicd,  but  terminate  in  a fquarc 
horizontal  furfacc,  it  would  not  be  refining  too  much 
to  venture  an  affertion  that,  in  groat  and  folcmn  ads  of 
adoration,  the  Egyptians  conilru&ed  fires,  the  flames 
of  which  (hould  terminate  in  the  vertex  of  the  pyramid, 
and  fo  complete  that  emanation  of  their  deity  which 
they  admired  and  adored.  As  fur,  therefore,  as  we  arc 
juffified  in  forming  any  conclufion  on  fo  dark  a fubjeCt, 

we 
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"RyrtmW.  we  may  venture  to  fay,  that  the  Egyptian  pyramid* 
L * were  temples  or  altars  dedicated  to  the  fun,  as  the  ma- 
terial rrprcfentativc  of  that  inviiible  power  which  creates, 
governs  and  pervades,  the  whole  fyftcm  of  nature.” 

This  reafoning  has  great  force  ; and  it  certainly  re- 
ceives additional  ftrength  from  the  undoubted  fad,  that 
the  firfl  flatucs  for  idolatrous  worth  ip  were  ended  on 
the  top*  of  mountains,  and  of  a pyramIQal  or  conical 
form.  (See  Polytheism,  n0  13  and  2!.)  It  is  like- 
wife  corroborated  by  other  drcumftanccs  difeovered  by 
the  members  of  the  Aliatic  Society.  In  the  fccond  vo- 
lume of  their  tranfa&ions  we  have  an  account  of  fcvcral 
large  llatucs  of  the  gods  Seeva  and  Mcmedeo,  all  of  a 
conical  or  pyramidal  figure ; but  it  has  been  fliown  in 
the  article  already  referred  Jo,  that  the  idolatry  of  Htn- 
doflan  was  probably  of  Egyptian  original. 

It  is  not  known  in  Europe  when  the  pyramids  were 
built;  but  we  have  reafon  to  expert  a hiilory  of  them  foon 
from  Shanfcrit  records  examined  by  Mr  Wilford  lieute- 
nant of  engineers.  It  is  as  little  knu^n  at  what  time,  or 
from  what  motive,  the  great  pyramid  was  opened.  Some 
think  it  was  done  by  one  of  the  khalifs  about  the  begin- 
ning of  the  eighth  century,  in  expectation  of  finding  a 
great  treafure;  but  all  he  met  with  w'as  the  king’s  body, 
with  fome  golden  idols  which  had  been  buiied  along  with 
it. — By  others  it  is  fuppofed  to  have  been  done  by  tlte  ce- 
lebrated Harun  A1  Baiakid  kbalif  of  Bagdad ; but  all  are 
agreed  that  this  pyramid  w'as  opened  In  the  time  of  the 
Arabs.  The  fecond  pyramid  has  likewife  been  opened; 
and  an  attempt  was  made  not  long  ago  upon  the  third 
by  one  of  the  Beys  of  Cairo ; but  after  removing  a 
number  of  ftones  at  a confidcrable  expence,  he  thought 
proper  to  dcfiil  from  the  enterprise. — Mr  Bryant  is  of 
opinion  that  the  pyramids,  at  lcall  the  three  great  ones, 
are  not  artificial  Itru&ures  of  Hone  and  mortar,  but  fo- 
lic! rocks  cut  into  a pyramidal  (hape,  and  afterwards 
cafcd  with  ftonc ; and  to  this  wc  find  that  Mr  Bruce 
likewife  aiTents.  The  reafon  given  for  this  opinion  is, 
that  the  paffagea  within  it  feem  rather  to  anfwer  to  the 
natural  cavities  and  rents  in  rocks  than  to  the  artificial 
ones  in  buildings.  The  opinion,  however,  we  think  fuf- 
■ficicntly  confuted  by  Savary  and  Maillct : and,  as  an 
acute  critic  obferves,  it  is  in  itfclf  as  improbable  as  that 
•the  caverns  inhabited  by  the  Troglodytes  were  dug  by 
the-hands  of  man.  See  Troglodytes. 

On  thecaft  fide  of  the  fecond  pyramid  is  the  fphynx, 
an  enormous  mafs  of  one  folid  Hone,  but  fi>  buried  in 
the  land  that  only  the  top  of  the  back  is  vilible,  which 
is  1 00  feet  long.  Its  head  rifes,  as  we  have  feen,  27  feet 
above  the  fand ; and  its  face  has  been  disfigured  by  the 
Arabs,  who  hold  all  reprefentations  of  men  and  living 
animals  in  delegation.  Other  travellers  fay  that  this 
fphynx  is  a huge  mifhapen  rock,  by  no  means  worthy 
of  the  attention  which  has  been  bellowed  upon  it. 

In  the  defert  of  Saccara  there  are  a great  number  of 
-pyramids,  which,  in  Mr  Bruce’s  opinion,  are  compofrd 
of  clay.  They  terminate  in  what  the  inhabitants  call 
a dagtnur,  or  falfe  pyramid , about  two  miles  from  the 
Nile,  between  Suf  and  Woodan.  This  is  no  other  than 
a hill  cut  into  the  lhape  of  a pyramid,  or  naturally  fo 
formed,  for  a confidcrable  height  j on  the  top  of  which 
is  a pyramidal  building  of  brick  terminating  in  a point, 
and  having  its  balls  fo  exa&ly  adapted  to  the  top  of  the 
hill,  that  at  a diilance  the  difference  cannot  be  percci- 
Yed ; cfpcciaily  as  the  face  of  the  ilonc  refembies  very 


nearly  the  clay  of  which  the  pyramids  of  the  Saccara  Pyu mi- 
are  compofcd.  dale* 

PYRAMIDALES,  in  anatomy,  one  of  the  muf- p ® 
clcs  of  the  abdomen.  See  Anatomy,  Talk  of  tie  • r"mgrct" 

MufcUs.  * 

PYRENEAN  Mountains,  or  Pyrenees,  are  the 
mountains  which  divide  France  from  Spain,  and  are  the 
mod  celebrated  in  Europe,  except  the  Alps.  They 
reach  from  the  Mediterranean  Sea  as  for  as  the  ocean, 
and  are  about  2 1 2 miles  in  length.  They  have  differ- 
ent names,  according  to  the  different  place*  wherein 
they  Hand.  Some  think  they  are  as  high  as  the  Alps ; 
but  the  paffagts  over  them  arc  not  fo  difficult,  what- 
ever fome  travellers  may  think  who  have  not  eroded  the 
former. 

Banksia  PYRIFORMIS,’  in  botany,  isafpeciesof 
ban  k si  a, /which  fee.  It  was  unknown  to  .Linnaeus ; and 
Gaertncr,  who  has  mentioned  it,  gives  no  fpecific  clia- 
raClcr  of  it.  It  lias  folitary  flowers,  ovate  downy  capfulcs, 
and  lance-fhapcd  entire  fmooth  leaves.  The  capfules 
larger  than  in  any  other  known  fpccics.  See  IVhiiPt 
Journal  of  a Koyage  to  New  South  lVahiy  p.  221—225. 

PYRITES,  a genus  of  inflammable  fubllances  com- 
pofed  of  fulphur,  which  has  diffolvcd  or  faturated  itfclf 
with  metals.  l*lius  there  are  many  kinds  of  pyrites  ; 
as  of  gold,  arfcnic,  iron,  &c.  It  is  alfo  the  principal 
ore  of  fulphur  ; particularly  that  called  mnrtuu  pyrites, 
copper  as -Jluney  or  marcafue.  This  is  very  common,  con- 
taining a quantity  of  fulphur  in  proportion  to  the  iron  ; 
and,  w'hcn  thoroughly  inflamed,  bums  by  itfclf.  It  is 
cither  of  acompatt  texture,  tlcel-grained,  cuarfe-g rained, 
or  cryflallifcd.  In  this  laft  form,  it  fhoots  moftly  into 
cube  and  oftohedral  figures,  though  it  is  met  with  alfo 
in  innumerable  other  forms. 

ITic  livcr-colourcd  marcafitc  has  an  appearance  be- 
tween that  of  the  preceding  and  the  blue  copper-ore. 

The  irou  predominates  in  this  kind,  fo  that  it  is  lefs  fit 
than  the  other  for  extracting  fulphur  from  it,  or  for  the 
fmelting  of  copper-orcs.  It  is  formed  of  a compact  tex- 
ture, coarfe-grained,  and  fttcl-graintd.  See  Chemi- 
stry, n°6j9  and  654 ; Mineralogy,  p.  109;  and 
Metallurgy,  p-4?9. 

PYRMONT,  a town  of  Lippe  in  Germany,  in  the 
circle  of  Weflphalia,  and  capital  of  a country  of  the 
fame  name.  It  has  a caflle,  kept  by  a governor,  who  is 
under  the  counts  of  Waidcck.  At  a fin  all  diflance 
from  hence  there  are  mineral  waters,  which  are  much 
cftcemcd.  The  Protcftants  have  here  the  free  exercife 
of  their  religion.  It  is  feated  on  the  confines  of  the 
duchy  of  Brunfwick,  40  miles  fouth-wcfl  of  Hanover. 

E.  Long.  9.  o.  N.  Lat.  52.  o. 

PYROLA,  in  botany  : A genus  of  the  monogyma 
order,  belonging  to  the  deeandria  clafs  of  plants ; and 
in  the  natural  method  ranking  under  the  1 8th  order, 

Buornes.  The  calyx  is  quinquepartite  ; there  arc  five 
petals  ; ihc  capfulc  is  quinquolocialar,  opening  at  the 
angles. 

PYROMANCY,  a kind  of  divinatiqn  by  means  of 
fire.  See  Divinaton,  n°  6. 

PYROMETER,  an  iuftrument  for  meafuring  the 
expanlion  of  bodies  by  heat.  See  Chemistry,  ny  103. 
Mufchenbroeck,  who  was  the  original  inventor  of  thia 
machine,  has  given  a table  of  the  expanfion  of  the  dif- 
ferent metals  in  the  fame  degree  of  heat.  Having  pre- 
pared cylindric  rods  of  iron,  ftccl,  copper,  brads,  tin, 
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►frnmtrr  tnd  le-ati,  lie  expoTcd  them  Rrft  to  a pyrometer  with 
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. . . 'ometer  with  Mr  EHicot  round,  upon  a medium,  that  the  rvnax. 

one  flame  in  the  middle  1 then  with  two  flames  ; and  fion  of  ban  of  different  mculs  as  nearly  of  the  W — v-* 

fucceffively  to  one  with  thiee,  four,  and  five  flamea.  dimcnfions  as  poffible,  by  the  fame  deterre  nt  k,., 

But  previous  to  this  trial,  be  took  care  to  cool  them  aa  follow ; ne“* 

equally,  by  ctpofing  them  fame  time  upon  the  fame  Gold,  Silver,  Brafs,  Copper,  iron,  Sled  Lead 

flonc,  when  it  began  to  freeze,  and  Fahrenheit’s  thcr-  73  103  95  89  fe,  56  Tao 

■mometer  was  at  31  degrees.  The  effeet.  of  which  ex.  The  great  difference  between  the  expanfions  of  inrn  and 

pen mmt  xrc  digefted  in  the  following  table,  where  the  brafs  has  been  applied  wiih  good  fuccels  to  remedv  tlie 

degrees  of  expanfion  are  marked  in  parts  equal  to  the  irregulatities  in  pendulums  arifing  from  heat.  See  Pa.- 

TtfcB  p*rt  of  in  inch.  dulum. 

Mr  Graham  ufed  to  meafure  the  minute  alteration!, 
in  length,  of  metal  bars,  by  advancing  the  point  of  a 
znicrometer-fcrcw,  till  it  fcnfibly  Hopped  agalnlt  the 
end  of  the  bar  to  be  meafured.  This  fciew,  being 
fmall  and  very  lightly  hung,  wu  capable  of  agree- 
ment within  the  three  or  four-thoufaodth  part  of  an 
inch.  On  tlu«  general  principle  Mr  Smcaton  contrived 
his  pyrometer,  in  which  the  meafurec  arc  determined  by 
the  contad  of  a piece  of  metal  with  the  point  of  a mi- 
crometer-fcTCw. 

I’he  following  table  (how*  how  much  a foot  in  length 
of  each  metal  growt  longer  by  an  incrcafe  of  heat,  cor- 
refponding  to  1 8o°  of  Fahrenheit’s  thermometer,  or  to 
the  difference  between  freezing  and  boiling  water,  ex- 
preffed  in  fuch  part!  of  which  the  unit  ia  equal  to  the 
iO,OOOth  part  of  an  inch. 

1.  White-glafs  barometer  tube. 

Martial  regulua  of  antimony, 

Bliftcrcd  flee  I, 

Hard  lied. 

Iron, 

Bifmuth,  • . . 

Copper  hammered. 


Expanfion  of 

Iron. 

Steel. 

Copper. 

Brafs. 

Tin. 

Lead. 

By  one  flame 

80 

»J 

89 

no 

•S3 

•ss 

By  two  flames 
placed  dofe 
together. 

117 

»*3 

«>s 

220 

*74 

By  two  flames 
2i  inches  di» 
ftant. 

109 

94 

9* 

'4' 

.19 

283 

By  three  flames 
placed  dofe 
together. 

»4» 

168 

27J 

By  four  flames 
placed  dofe 
together. 

211 

270 

270 

361 

By  five  flames.  | 230 

JIO 

310 

377 

3- 

4- 
5* 

6. 

7* 

8.  Copper  right  part*,  with  tin  one, 

9.  Caff  brafa, 

10.  Brafa  fixteen  parts,  with  tin  one, 

1 1 . B nib- wire,  . . 

is.  Speculum  metal. 


It  ra  to  be  obferved  of  tiii,  that  it  will  eafily  melt 
when  heated  by  two  flamea  placed  together.  Lead  com- 
monly melts  with  three  flamea  placed  together,  efpecially 
if  they  bum  long. 

From  thefe  experiments,  it  appears  at  firft  view  that 
Iron  is  the  leafl  rarefied  of  any  of  thefe  metals,  whether 
it  be  heated  by  one  or  more  flames  ; and  therefore  is  moll  * 3*  Spelter  folder,  via.  brafa  two  parts,  sine  one, 
proper  for  making  machines  or  inftru  meats  which  we  *4*  Fine  pewter, 
would  have  free  from  any  alterations  by  heat  or  cold, 
as  the  rods  of  pendulums  for  docks,  See.  So  likewife 
the  meafures  of  yards  or  feet  fhould  be  made  of  iron, 
that  their  length  may  be  as  nearly  as  poifiblc  the  fame 
fummer  and  winter. 

The  expanfion  of  lead  and  tin,  by  only  one  flame, 
is  nearly  the  dune ; that  it,  almofl  double  of  the  ea- 
panfion  of  iron.  It  is  likewife  obfervahle,  that  the 


15.  Grain  tin, 

16.  Soft  folder,  viz.  lead  two,  tin  one, 

X 7.  Zinc  eight  parts,  with  tin  one,  a little  ham- 
mered, • . 

18.  Lead,  - 
«9*  Zinc  or  fpcltcr, 

ao.  Zinc  hammered  half  an  inch  per  foot, 


103 

13» 

138 

*47 

*5* 

167 

ao4 

si8 

225 

2t9 

*3* 

23* 

*47 

*74- 

298 

301 

3*3 

344 

355 

373 


— We  (haH  dofe  this  article  with  a brief  description  of 

flames  placed  together,  caufc  a greater  rarefaction  than  » pyrometer  lately  invented  by  M.  De  Luc,  in  confe- 
when  they  have  a fenfibic  interval  between  them  ; iron  qucnce  of  a hint  fuggefted  to  him  by  Mr  Ramfdcn. 
in  the  former  cafe,  being  expanded  117  degrees,  and  ^he  bails  of  this  milrumcnt  is  a rc&angular  piece  of 
only  109  in  the  latter;  the  rcafon  of  which  difference  deal-board  two  feet  and  a half  long,  13  inches  broad, 
is  obvious.  and  one  inch  and  a half  thick ; and  to  this  all  the 

By  comparing  the  expanfions  of  the  fame  metal  pro-  other  parts  arc  fixed.  This  is  mounted  in  the  manner 
duced  by  one,  two,  three,  or  more  flames,  it  appears  ?f  a table,  with  four  deal  legs,  each  a foot  long  and  an 
that  two  flames  do  not  canfe  double  the  expanfion  of  inch  and  a lialf  fquarc,  well  fitted  near  its  four  angles, 
one,  nor  three  flames  three  time*  that  expanfion,  but  and  kept  together  at  the  other  ends  by  four  firm  crofs- 
always  Iris ; and  thefe  expanfions  differ  fo  much  the  pieces.  This  fmall  table  is  fufpended  by  a hook  to  a 
more  from  the  ratio  of  the  number  of  flames  as  there  Hand ; the  board  bring  in  a vertical  fituatioo  in  the  di- 
are  more  flames  a&ing  at  the  fame  time.  reCtion  of  its  grain,  and  bearing  its  legs  forward  in  fuch 

It  is  alfo  obfervabk,  that  metals  are  not  expanded  a manner  as  that  the  crofs-picccs  which  join  them  may 
equally  at  the  time  of  their  melting,  but  fame  more  form  a frame,  placed  vertically  facing  the  obferver.  This 
fomc  Icfs.  Thus  tin  began  to  run  when  rarefied  219  frame  fullains  a micro fcope,  which  is  firmly  fixed  in 
degrees ; whereat  brafs  was  expanded  377  degrees,  and  another  frame  that  moves  in  the  former  by  means  of 
yet  w*»  far  from  melting.  grooves,  but  with  a very  confidcrablc  degree  of  tight- 

nefs  j 
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PYfwmeter,  neT* ; the  ffiflion  of  which  may  be  incretfcd  by  the  Mr  Bewly  prepare*  his  pyrophorus  in  the  foilowing  Pjftopho* 

preflurc  of  four  fcrews.  The  inner  Aiding  frame,  which  manner.  w I fill  (fay#  he)  half  or  three-fourth*  of  the  '•*- 

L it  likewife  of  deal,  keeps  the  tube  of  the  microfcope  in  bowl  of  a tobacco-pipe  with  a mixture,  confiding  of  — T " / 
a horizontal  pofitiou,  and  in  great  part  without  the  two  part#  of  alum,  prcviouJly  calcined  in  a red-heat, 
frame,  infontuch  that  die  end  which  carries  the  lens  it  and  of  powdered  charcoal  and  fait  of  tartar  each  one 
but  little  within  the  fpace  between  the  frame  and  the  part  ; prefling  the  matter  down  flightly,  and  filling  the 
board  This  microfcope  is  conftru&ed  ia  fuch  a nun-  remainder  of  the  bowl  with  fine  fand.  A#  foon  as  the 
net  as  that  the  object  obferved  may  be  an  inch  diftant  powder  become#  hot,  the  {and  lying  over  it  is  put  into 
from  the  lent ; and  it  has  m wire  which  is  fituated  in  a date  of  ebullition,  which  generally  continues  fcveral 
the  focus  of  the  glaffct,  in  which  the  obje&s  appear  re-  minutes.  This  appearance  fee  ms  to  proceed  partly  from 
verfed.  At  the  top  of  the  apparatus  there  is  a piece  of  the  vitriolic  acid  in  the  alum  leaving  its  earth,  and  ex- 
deal, an  inch  and  a half  thick  and  two  inches  broad,  pclling  fixed  air  from  the  alkali ; while  another  part  of 
laid  in  a horizontal  direction  trom  the  board  to  the  top  it  is  poflibly  converted  into  vitriolic  acid  air.  This 
of  the  frame.  To  this  piece  the  rods  of  the  differeut  phenomenon  is  fuccecdcd  by  the  appearance  of  a blue 
fubftances,  whole  expansion  by  heat  is  to  be  meafured,  fulphureous  flame,  proceeding  from  the  combination 
are  fufpended  : one  end  of  it  flidc3  into  a locket,  which  of  the  fame  acid  with  what  was  formerly  called  the  pbk- 
. h cut  in  the  thicknefs  of  the  board  ; and  the  other  end,  gifio*  of  tbc  cod,  and  which  continues  about  ten  minutes 
which  reds  upon  the  frame,  meets  there  with  a ferew,  or  a quarter  of  an  lurnr.  After  it  ceafes,  no  other  re- 
which  makes  the  piece  move  backward  and  forward,  markable  appearance  prefents  itfelf.  The  matter  is  now 
to  bring  the  objects  to  the  focus  of  the  microfcope.  to  be  kept  in  a red  heat  20  minutes  or  half  an  hour ; or 
There  is  a cork  very  ftrongly  driven  through  a hole  it  may  continue  there  two  hours  longer,  if  the  opera- 
boared  vertically  through  this  piece  ; and  in  another  tor  plcafcs,  without  any  injury  to  the  pyrophorus.  The 
vertical  hole  made  through  the  cork,  the  rods  are  fix-  pipe  being  taken  out  of  the  fire,  the  matter  is  knocked 
ed  at  ihe  top  ; fo  that  they  hang  only,  and  their  diia-  out  of  it  as  foon  as  it  becomes  cool,  and  generally  pretty 
tation  is  not  counteracted  by  any  preflure.  In  order  to  foon  afterwards  takes  fire  fponisneoufly.” 
beat  the  rods,  a cylindrical  bottle  of  thin  glafs,  about  In  another  experiment,  haring  added  fucceflively 

2 1 inches  high,  and  four  inches  in  diameter,  is  placed  various  and  incrcaling  quantities  of  fixed  alkali  to  the 

in  the  infide  of  the  machine,  upon  a {land  indepen-  fait  heated  as  above,  till  the  vitriolic  acid  contained  in 
dent  of  the  reft  of  the  apparatus.  In  this  bottle  the  the  mixture  might  be  confidered  merdy  as  an  evane- 
rods  arc  fufpended  at  a little  lets  than  an  inch  diftance  feent  quantity,  a pyrophorus  was  ftill  produced  on 
from  one  of  the  infides,  in  order  to  have  them  near  the  calcining  it  with  charcoal  as  before.  He  alio  mixed 
microfcope.  Into  this  bottle  is  poured  water  of  dif-  equal  parts  of  fait  of  tartar  and  vegetable  or  animal 
ferent  degrees  of  heat,  which  mull  be  flirrtd  about,  by  coal,  or  fame  times  three  parts  of  the  former  with  two 
moving  upwards  and  downwards,  at  one  of  the  tides  of  the  latter,  and  calcined  them  in  the  ufiial  manner : 
of  the  bottle,  a little  piece  of  wood,  fattened  horizon-  and  this  compofition,  on  being  expofed  to  the  air,  ge- 
taBy  at  the  end  of  a ftick : in  this  water  is  hung  a nerally  kindled  in  half  a minute  or  a minute ; though, 
thermometer,  the  ball  of  which  reaches  to  the  middle  as  it  contained  no  fulphur,  it  did  not  burn  with  fo 
of  the  height  of  the  rods.  During  tbefe  operations  much  vivacity  as  the  vitriolic  pyrophori.  This,  which 
the  water  rife*  to  the  cork,  which  thus  determines  the  Mr  Bewly  calls  the  alia  fate  pyrophorus,  differs  in  no 
length  of  the  heated  part  ; the  bottle  is  covered,  to  circumftancc  from  M.  De  Sauvigny’s  neutral  pyropho- 
prevent  the  water  from  cooling  too  rupidily  at  the  fur-  ri,  except  in  its  not  containing  that  principle  to  which 
face ; and  a thin  cafe  of  brafs  prevents  the  vapour  he  afenbes  their  accenfion.  However,  felt  it  might 
from  fixing  upon  the  piece  of  deal  to  which  the  rods  be  fufpc&cd  that  the  fait  of  tartar  which  he  emplor- 
ore  fixed.  ed  might  accidentally  contain  vitriolated  tartar,  or  ri~ 

PYROPHORUS,  formed  of  and  **•»,  / triolic  acid,  he  repeated  the  experiment  with  tartar 

W,  in  chemiftry,  the  name  ufvaliy  given  to  that  fub-  calcined  by  himfclf,  as  well  as  with  nitre  fixed  or  al- 
ftance  called  by  lome  black  phofphor  us;  a chemical  pre-  kali  fed  by  deflagration  with  charcoal,  and  with  iron 
paratMM  poflelfing  the  Angular  property  of  kindling  filings ; and  in  all  thefe  cafes  with  the  fame  refult. 
fpontaneoufly  when  expofed  to  the  air.  See  Che  mis-  By  diverfifying  in  a like  manner  M.  De  Sauvigny ’s  ex- 
Tar,  n°  1414-  perimentt  op  die  metallic  pyrophori,  Mr  Bewly  found' 

This  fubltance  was  accidentally  difeovered  by  M.  that  none  of  the  three  vitriols,  heated  with  charcoal 


Horn  berg,  who  prepared  it  of  alum  and  human  feces. 
See  Phosphorus.  It  was  apprehended,  fora  confidcr- 
able  time  after  the  difeovery,  that  human  farces  were  ef- 
fcntial  to  the  operation,  till  the  youngell  fon  of  the 
great  Lemcri  found  that  honey,  fugar,  flour,  and  in- 
deed any  animal  or  vegetable  matter,  might  be  fubfti- 
tuted  inttead  of  the  human  faeces  $ and  fincc  that  time, 
M.  De  Sauvigny  has  fliown  that  moll  vitriolic  fait#  may 
be  fubftituted  for  the  alum  ; haring  added  to  the  alumi- 
nous pyrophorus  of  Hombcrg  two  other  claflcs  of 
fuhftancrs  of  this  kind,  viz.  the  metallic,  or  thoic  made 
with  die  three  vitriols  of  iron,  copper,  and  zinc  { and 
the  neutral,  or  thofe  compofcd  of  vitriolated  tartar  ao4 
Glauber’s  Lit. 


alone,  in  his  ufual  method,  could  produce  a pyropho- 
rus. And  thus  he  found  that  die  addition  of  an  alka- 
line fait  to  die  compuftlion,  which  was  a part  of  M.  De 
Sauvigny ’#  proccfs,  was  cffential  to  its  fuccefs. 

Treating  in  the  ufual  manner  equal  parts  of  calcined 
green  vitriol  and  charcoal,  the  powder,  which  contain- 
ed no  fulphur  nor  hepar  fulphuris,  did  not  acquire  any* 
of  the  properties  of  a pyrophorus.  The  vitriolic  acid 
feemed  to  have  been  entirely  diflipated,  having  no 
bafe  to  detain  it,  when  diflodged  from  the  metallic 
earth.  The  charcoal  and  calx  of  iron  left  in  this  pro- 
cefs  were  calcined  again,  together  with  fume  fait  of 
tartar : and  a pyrophorus  was  produced,  which  exhi- 
bited indication#  of  its  containing  a force  perceptible 
6 portico 
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Pjrophrv  portion  of  hepar  fulphuris.  'Hiirty  grains  of  crocus 
, rUi>*  martis  aftringcns  were  calcined  with  1 5 grains  of  char- 
coal, and  the  fame  quantity  of  fait  of  tartar  ; and  the 
mixture  burnt  fpontanrouflv,  though  it  contained  no 
hepar  fulphuris  or  vitriolic  acid.  Having  by  thefe 
experiments  evinced  that  metallic  pyrophori  may  be 
prepared  without  vitriolic  acid,  Mr  Bewly  proceeded 
to  form  an  aluminous  pyrophurus  of  the  fame  kind. 
For  this  purpofe  he  procured  the  earth  of  alum  by  a 
long  'and  violent  calcination  ; and  examining  a part  of 
it,  be  found,  by  the  ufual  tells,  that  it  neither  con. 
tained  any  fulphur,  hepar  fulphuris,  nor  alum  undc- 
compoundcd.  This  he  confidered  as  perfeftly  pure, 
though  he  afterwards  found  that  it  contained  a fmall 
quantity  of  vitriolated  tartar ; and  yet  it  repeatedly 
furniihed  a pyrnphoros,  as  adivc  as  when  alum  itfclf 
is  employed.  From  thefe  and  iimilar  experiments,  he 
infers,  that  the  feveral  kinds  of  pyrophori  are  not  kind- 
led by  moifturc,  attia&ed  by  the  vitriolic  acid,  as  M. 
De  Saurigny  has  maintained : and  his  conclulion  is  far- 
ther confirmed  by  fome  experiments  of  Dr  Prielllcy  ; 
from  which  it  appears,  that  they  are  kindled  in  dry,  ni- 
trous, and  what  he  calls  dephlogiilicated  air. 

M.  Piauil,  cited  by  Mr  Bewly,  deferibes  a variety 
of  new  pyrophori,  which  neither  contain  vitriolic  acid, 
nor  feem  likely  to  owe  their  accenfion  to  the  attrac- 
tion of  humidity  from  the  air.  Thefe  principally  con- 
fid  of  a coaly  matter  Omply  divided  by  metallic  or  other 
cartlu ; fuch  are  the  fediment  left  on  the  filter  in  pre- 
paring Goulard’s  extract,  various  combinations  of  tar- 
tar or  its  acid,  or  the  acetous  acid,  with  metals,  calca- 
' . rcuus  earth,  &c. 

Mr  Bewly,  having  evinced  the  infufficicncy  of  M. 
Dc  Sauvigny’s  theory,  and  difeovered  that  the  pyro- 
phori arc  not  kindled  by  moifture,  attracted  (merely) 
by  tlie  vitriolic  acid,  directed  his  attention  to  the  ni- 
trous acid,  which  Dr  PrictUey  has  fhown  to  be  a confti- 
tuent  part  of  atmofphcrical  air,  as  the  probable  agent  in 
the  ptudu&ion  of  this  phenomenon.  The  ftrong  affi- 
nity which  this  acid  has  with  phlogidon,  and  the  heat, 
and  even  dame,  which  it  is  known  to  produce  with 
certain  inflammable  matters,  manifeded  that  it  was 
equal  to  the  effedt ; and  having  excluded  the  vitriolic 
acid  from  luring  any  cffcntial  concern  in  this  opera- 
tion, he  fuggeds,  either  that  the  pyruphorus  is  kind- 
led by  moidurc  attracted  by  fome  of  the  other  ingre- 
dients which  compofe  it ; or  that  it  has  the  power  of 
decompounding  atmofphcrical  air,  by  fuddenly  attract- 
ing its  nitrous  acid,  and  thereby  generating  a heat 
funicicnt  to  kindle  the  phlogidic  matter  contained  in 
it.  This  idea  appeared  plaufiblc,  when  he  farther  con- 
iiuered  that  Dr  PrielUcy  produced  the  pured  refpi- 
rablc  air  with  this  fame  acid  combined  with  other  prin- 
ciples ; and  that  this  as  well  as  common  air  is  dimmifh- 
ed,  and  probably  in  part  decompounded,  in  a variety  of 
phlogidic  proedfea.  This  ingenious  writer  concludes, 
upon  the  whole,  from  the  experiments  he  hath  made, 
that  the  pyrophorus  forms  to  owe  its  lingular  property 
to  its  being  a combination  of  earth  or  alkali  with  phlo- 
gidon ; the  vitriolic  acid,  when  prefent,  only  occation- 
ally  incrcafing  or  diminidiing  the  effect,  according 
to  ciretunffanccs.  In  the  proccfs  of  calcination,'  the 
earth  or  alkaline  principle  is  not  merely  mixed,  but 
actually,  though  looftly,  combined  with  the  phlo- 
gidic principle  of  the  coal*;  fo  that  the  pyiophorus, 


confidcring  it  in  Its  mod  limple  date,  is  only  a pcrfcA-  Pyropfe*. 
ly  dry*  pldogidicated  alkali  or  earth.  On  ihclc  data,  ««*• 
die  phenomena  may  be  explained  in  the  two  following  '“"'V— * 
methods ; with  refpedi  particularly  to  the  influence  of 
moidurc  and  heat  upon  the  pyrophorus.  Suppoiing  ci- 
ther the  alkaline  or  earthy  principle  to  have  a greater 
affinity  to  water  than  to  the  phlogidon  with  which  ci- 
ther of  them  ft  united,  they  may,  on  being  expofed  to 
a moid  atmofphcrc,  attract  the  humidity,  and  thereby 
fet  the  phlogidic  principle  at  liberty ; which  may,  in 
its  turn,  attract,  and  be  ignited  by,  the  fuppofed  iurrial 
acid;  its  drong  affinity  to  which  is  well  known:— or,  if 
this  hypotkefis  be  r^jc&cd,  the  inflammable  matter  may 
he  kindled,  merely  in  coiifequencc  of  the  heal  produced 
by  the  combination  of  the  alkali,  3cc.  with  moidurc. 

Mr  Keir  gives  the  following  defeription  of  a procefs 
for  preparing  a new'  pyrophorus  which  he  has  lately  dif- 
eovered : 44  I filled  about  fivc-fixths  of  the  contents  of 
a copper  cylindrical  box,  which  had  a lid  fitted  to  it, 
and  which  was  three  inches  in  diameter  and  two  inches 
in  depth,  with  faw-duil,  which  I preffed  down  ; and  I 
laid  upon  the  faw-duft  as  much  wcll-wafhcd  plumbum 
eorntum  as  entirely  filled  the  box,  which  I then  covered 
with  its  lid.  1 placed  the  box  on  the  coals  of  a cham- 
ber-fire, fo  that  its  bottom  only  fhould  be  in  contact  with 
the  fuel,  and  1 kept  it  on  the  fire  till  no  more  vapour 
feemed  to  iffuc  at  the  joining  of  the  lid.  I then  re- 
moved it  from  the  fire  ; and  while  it  was  hot,  I dofed 
up  the  joining  of  the  lid  with  fealing-wax,  by  which 
means  the  external  air  was  excluded.  After  it  had  Hood 
in  the  cold  about  ten  hours,  I opened  the  bwx  ; and  the 
corneous  lead,  which  was  very  white  before  the  opera- 
tion, was  now  rendered  black  by  the  vapour  which  had 
arifen  from  the  faw-dull,  and  which  was  obliged  to  pafg 
through  the  lead  before  it  could  cfcapc.  'This  black 
metallic  mafs  was  no  fooner  expofed  to  the  air,  than  ig- 
nited fparks  appeared,  which  fpread  more  and  more, 
while  the  lead  was  feen  to  revive  in  the  form  of  minute 
globules,  and  the  part  which  did  not  revive  was  changed 
into  a yellow  powder,  or  calx  of  lead.  It  is  to  be  ob- 
ferved,  that  before  I opened  the  box,  I placed  it  at  the 
fide  of  the  fire,  in  order  to  melt  the  fcaling.wax,  to  en- 
able me  to  feparate  the  lid.  It  is  polfihle  that  this  fmall 
degree  of  heat  may  he  neccffary,  or  conducive,  to  the 
acccnfion.  I ought  alfo  to  acquaint  you,  that  the  pre- 
paration of  this  pyrophorus  requires  nicer  attention 
than  that  of  any  which  1 am  acquainted  with.  For  a 
fmall  excefs  of  lieat  will  revive  the  lead,  which  will  fpoil 
the  experiment.  Alfo,  if  any  air  be  admitted  through 
the  joints  of  the  vcfllls  employed,  the  kindling  property 
will  be  prevented  by  the  abforption  of  the  air  ; which 
in  this  cafe  is  generally  too  gradual  to  produce  inflam- 
mation. The  metallic  fubffance  in  this  date  of  impreg- 
nation with  inflammable  matter,  although  not  a pyro- 
phorus,  is  an  exceeding  quick  tinder.  For  when  touch- 
ed, however  flighlly,  by  an  ignited  body,  it  wiU  in- 
ftantly  kindle,  and  the  fire  will  fpread  over  the  whole 
piece,  reviving  the  lead  wherever  it  goes,  and  exhi- 
biting a very  beautiful  example  of  metallic  reduction, 
not  unlike  the  familiar  experiment  of  reviving  the  lead 
of  a wafer  containing  minium  at  the  flame  of  a candle  j 
but  with  this  difference,  that  the  fire  in  the  wafer  re- 
quires to  be  kept  up  by  flame;  whereas  in  this  metallic 
tinder  it  fpread*  and  creeps  fpontancouily  along  without 
flame  over  the  mals. 
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lnfT«lIeor»  | ’ HE  art  of  fire,  or  a fcience  which  teaches  the  ma- 
****  X nagement  ami  application  of  fire  in  fevcral  opc- 
rations.  See  Fire,  Furnace,  Chemistry,  Distil- 
v— — y— . lat ion,  Metallurgy,  kc. 

But  the  term  is  more  particularly  ufed  to  denote 
the  do&rine  of  artificial  fire- works  and  fire-arms, 
teaching  the  flru&urc  and  ufc,  I.  Of  thofe  ufed  in  war, 
the  attacking  of  fortifications,  &c.  for  which  fee  the 
articles  Fuses,  Gun,  Gunnery,  Gunpowder,  Mine, 
See- ; and,  2.  Of  thofe  made  for  amufement’s  fake, 
as  rockets,  ftars,  ferpents,  &c-  the  preparation  and 
conftruftion  of  which  fall  to  be  ex plained  in  the  pre- 
fent  article. 

Sect.  I.  Of  Ingredients  and  Compofitions. 

I.  Saltpetre. 

Ceftai*  Saltpetre  being  the  principal  ingredient  in  fire* 
works,  and  a volatile  body,  by  reafon  ot  its  aqueous  and 
fnxxul  arr‘*1^  parts,  is  cafily  rarefied  by  fire ; but  not  fo  foon 
1.  wjlta  pou]  am|  grof5  ^ when  purified  from  its  crude 
and  earthy  parts,  which  greatly  retard  its  velocity : 
therefore,  when  any  quantity  of  fire- works  are  to  be 
made,  it  ihnuld  be  examined  ; for  if  it  is  not  wett  clean- 
fed,  and  of  a good  fort,  your  works  •>  ill  not  have  their 
proper  eftedt  ; neither  will  it  agree  with  the  ilauding 
proportions  of  computations.  Therefore, 

To  refine  it , put  into  a copper,  or  any  other  vcffcU 
100  lb.  of  rough  nitre  with  14  gallons  of  clean  water  ; 
let  it  boil  gently  half  an  hour,  and  as  it  boils  take  off 
the  feum ; then  llir  it,  and  before  it  fettles  put  it  into 
your  filtering  bags,  which  mull  be  hung  on  a rack, 
with  glazed  earthen  pans  under  them,  in  which  mull 
be  flicks  laid  acrofs  for  the  cryftals  to  adhere  to  : it 
muil  Hand  in  the  pans  two  or  three  days  to  (hoot ; then  - 
take  out  the  cryftals,  ami  let  them  dr)*.  The  water  that 
remains  in  the  pans  boil  again  an  hour,  and  lliain  it 
into  the  pans  as  before,  and  the  faltpctrc  will  be  quite 
dear  and  tranfparent  ; if  not,  it  wants  more  refining  ; 
to  do  which  proceed  as  ufual,  till  it  is  well  cleanfed  of 
all  its  earthy  parts. 

A'.  B.  Thofe  who  do  not  choofe  to  procure  their 
fidtpetie  by  the  above  method,  mar  buy  it  ready  done, 
which  for  fire-works  in  general  wiU  do. 

To  pvlvtrife  Saltpetre.  Take  a copper  kettle,  whwfc 
bottom  mull  be  fpherical,  and  put  into  it  141b.  of  re- 
fined faltpetre,  with  2 quarts  or  5 pints  of  clean  wa- 
ter : then  put  the  kettle  on  a flow  fire  ; and  when  the 
faltpetre  is  diiTolvcd,  if  any  impurities  arife,  fkim  them 
off,  and  keep  conftanlly  iUrring  with  two  huge  fpatu. 
las,  till  all  the  water  exhales  ; and  when  done  enough, 
it  will  appear  like  white  fand,  and  as  fine  as  flour  ; but 
if  it  ihould  boil  too  fafl,  take  the  kettle  off  the  fire, 
and  fet  it  on  fume  wet  fatid,  which  will  prevent  the 
nitre  from  flicking  to  the  kettle.  When  you  have  pul- 
verifed  a quantity  of  faltpctrc,  be  careful  to  keep  it  in 
a dry  place. 

To  extroB  Saltpetre  from  damaged  Gunpowder.— 
Have  fume  filtering  bags,  hung  on  a rack,  with  glazed 
earthen  pans  uuder  them,  in  the  fame  manner  as  thofe 
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for  refining  faltpetre ; then  take  any  quantity  of  da-  Ingredients 

maged  powder,  and  put  it  into  a copper,  with  as  much  **** 

clean  water  as  will  cover  it  : when  it  begins  to  boil,  ‘ 

take  off  the  feum  ; and  after  it  has  boiled  a few  minutes,  ^ — * 

flir  it  up  : then  take  it  out  of  the  copper  with  a fmall 

hand-kcttlc  fwr  that  purpofc,  and  put  fome  into  each*' 

bag,  beginning  at  one  end  of  the  nick,  fo  that  by  the 

time  you  have  got  to  the  laff  hag,  the  firil  will  be  ready 

for  more.  Continue  thus  till  all  the  bags  are  full : then 

take  the  liquor  out  of  the  pans  ; which  boil  and  filter, 

as  before,  two  or  three  times,  till  the  water  run  quite 

dear,  which  you  muff  let  (land  in  the  pan  fome  time, 

and  the  faltpctrc  will  appear  at  top.  To  get  the  fait* 

pet  re  entirely  out  of  the  powder,  take  the  water  from 

that  already  extracted,  to  which  add  fome  frefh  and  the 

dregs  of  the  powder  that  remain  in  the  bags,  and  put 

them  in  a vcffel,  to  (land  as  long  as  you  pleafe : and 

when  you  want  to  extract  the  nitre,  you  muft  proceed 

with  this  mixture  as  with  the  powder  at  firft,  by  which 

means  you  will  draw  out  all  the  faltpctrc;  but  this  pro- 

ce£s  muff  be  boiled  longer  than  the  firft. 

2.  Sulphur,  or  Brtttyione.  J 

Sulphur  is  one  of  the  prindpai  ingredients  in  gun- 
powder, and  almoll  in  all  compofitions  of  fire-works ; i 

and  therefore  great  care  muil  be  taken  of  its  being 
good,  and  brought  to  the  higheft  perfection.  To 
know'  when  fulphur  is  good,  you  are  to  obferve  that  it 
is  of  a high  yellow  ; and  if,  when  held  in  one’s  hand, 
it  crackles  and  bounces,  it  is  a fign  that  it  is  frefh  and 
good  : but  as  the  method  of  reducing  brimftonc  to  a 
pow'dcr  is  very  troublefome,  it  is  better  to  buy  the 
flour  ready  made,  which  is  done  in  large  quantities, 
and  in  great  perfedion  ; though  when  a grand  collec- 
tion of  fiie-works  are  to  be  made,  the  ftrongcll  and  beft 
fulphur  is'. the  lump  brimflone  ground  in  the  maimer  di- 
reded  in  art.  8. 

3.  Charcoal. 

Chat  coal  is  a prefervative  by  which  the  faltpctrc 
and  the  brimftonc  arc  made  into  gunpowder,  by  pre- 
venting the  fulphur  from  fuffocating  the  ftrong  and 
windy  exhalation  of  the  nitre.  Charcoal  for  fire-work  1 * 
muft  always  be  foft  and  well  burnt,  which  may  be 
bought  ready  done. 

4.  Gunpowder. 

See  Gunpow'der  in  the  order  of  the  alphabet.  To 
grind  or  meal  it,  is  direded  In  art.  8. 

5.  Camphor. 

This  may  be  had  in  the  (hops ; and  is  of  two  kinds, 
differing  in  regard  to  the  degree  of  their  purity,  and 
di fling uiflicd  by  the  name  of  rough  and  refined.  Re- 
fined camphor  muil  be  chofcn  of  a perfectly  clean  white 
colour,  very  bright  and  pellucid,  of  the  fame  fmcll  and 
talle  with  the  rough,  but  more  acrid  and  pungent.  It 
is  fo  volatile,  that  merchants  ufually  inclofc  it  in  hntfeed, 
that  the  vifeofity  of  that  grain  may  keep  its  particles 
together. 

6.  Benjamin. 

Tliis  is  a refin  found  of  different  forts ; and  diflin- 
guiflied  by  their  colours,  viz.  yellow,  grey,  and  brown; 
but  the  bell  is  tiiat  which  is  cafy  to  break,  and  full  of 
5 white 
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Injrwdltnti  white  fpott#  It  is  one  of  the  ingrcdientf  in  odoriferous 
C m^nfi  fcrc-vrork*,  when  reduced  to  a fine  flouift  which  may  be 
tioDf.  doue  by  putting  into  a deep  and  narrow  earthen  pot 

u.—v 3 or  4 oz.  of  benjamin  grofiJy  pounded  ; cover  the  pot 

with  paper,  which  tie  veTy  dofc  round  the  edge  ; then 
fet  the  pot  on  a flow  fire,  and  once  in  an  hour  take  off 
the  paper,  and  you  will  And  Come  flour  flicking  to  it, 
which  return  again  in  the  pot ; this  you  muft  continue 
till  the  flour  appears  white  and  fine.  There  is  alfo  an 
oil  of  benjamin,  which  is  fometimes  drawn  from  the 
dregs  of  the  flour  j it  affords  a very  good  (cent,  and 
may  be  ufed  in  wet  compofition*. 

7.  Spur-fire. 

This  fire  is  the  moil  beautiful  and  curious  of  any 
jret  known ; and  was  invented  by  the  Chiaefe,  but  now 
is  in  greater  perfe&ion  in  England  than  in  China.  As 
it  requires  great  trouble  to  make  it  to  perfection,  it 
* will  be  neccflary  that  beginners  (hould  have  full  inftruc- 
lions  ; therefore  care  (hould  be  taken  that  aft  the  in- 
gredients are  of  the  befl,  that  the  lamp-black  is  not 
damp  and  clodded,  that  the  faltpetre  and  brimflone  are 
thoroughly  refined.  This  composition  is  generally 
rammed  in  I or  2 oa.  cafea  about  5 or  6 inches  krag, 
but  not  drove  very  hard  ; and  the  odes  mull  have  their 
concave  ftrokc  it  ruck  very  fmooth,  and  the  cboak  or 
vent  not  quite  fo  Urge  as  the  ufual  proportion  1 this 
charge,  when  driven  and  kept  a few  months,  will  be 
much  better  than  when  rammed  ; and  will  not  (pod,  if 
kept  dry,  in  many  years. 

As  the  beauty  of  this  compofition  cannot  be  fern  at 
fo  great  a diflancc  as  brilliant  fire,  it  has  a better  ef* 
fed  in  a room  than  in  the  open  air,  and  may  be  fired 
in  a chamber  without  any  danger  : it  is  of  fo  innocent  a 
nature,  that,  though  with  an  improper  phrafe,  it 
may  be  called  a cold  fire ; and  fo  extraordinary  is  the 
fire  produced  from  this  composition,  that,  if  well  made, 
the  (parks  will  not  burn  a handkerchief  when  held  in 
the  mklft  of  them  ; you  may  hold  them  in  your  hand 
while  burning,  with  as  much  fafety  as  a candle  ; and 
if  you  put  your  hand  within  a foot  of  the  mouth  of 
the  cafe,  you  will  feel  the  (parks  like  drops  of  rain. — 
When  any  of  thefc  (pur-fires  are  fired  fingiy,  they  are 
called  artificial  flower -pots ; but  fome  of  them  placed 
round  a tranfparcnt  pyramid  of  papcT,  and  fired  in  a 
large  room,  make  a very  ptetty  appearance. 

The  compofilion  confifts  of  faltpetre  4 lb.  8 or. 
fulpliur  2 lb.  and  lamp-black  1 lb.  8 oz.  ; or,  (alt- 
pet  re  l lb.  fuljphur  V R>.  and  lamp-black  4 quarts.— 
This  com po fit  100  is  very  difficult  to  mix.  The  faltpetre 
and  brimflone  muft  be  firft  fifted  together,  and  then 
put  into  a marble  mortar,  and  the  Lamp-black  with 
them,  which  you  wprk  down  by  degrees  with  a wooden 
pc  flic,  till  all  the  ingredients  appear  of  one  colour, 
which  will  be  fomething  greyifh,  but  very  near  black  : 
then  drive  a Little  into  a cafe  for  trial,  and  fire  it  in  a 
dark  place ; and  if  the  (parks,  which  arc  called  fart, 
or  pints,  come  out  in  dullers,  and  afterwards  fprcad 
well  without  any  other  fpaiks,  it  is  a fign  of  its  being 
good,  otherwife  not ; for  if  any  droffy  (porks  appear, 
and  the  flars  not  full,  it  is  tlien  not  mixed  enough ; but 
if  the  pinks  are  very  froafl,  and  foon  break,  it  is  a fign 
that  you  have  rubbed  it  too  much. 

This  mixture,  when  rubbed  too  much,  will  be  too 
fierce,  and  hardly  (how  any  flars ; and,  on  the  con- 
trary, when  not  mixed  enough,  will  be  too  weak,  and 
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throw  out  an  obfeure  fnv>ke,  and  lumps  of  drofi,  wtth-fayn-'Jscta 
out  any  flars.  The  reafon  of  this  charge  being  called  . •n‘* 
the  fpvr-frre,  is  becaufe  the  (parks  it  yields  have  a great  " 

rcfcmblance  to  the  rowel  of  a fpur,  from  whence  it  takes  t 

its  name. 

8.  To  meal  Gtsnponvfer,  Brimflone,  and  Charcoal. 

There  have  been  many  methods  ufed  to  grind  thefe 
ingredients  to  a powder  for  fire-works,  fuch  as  large 
mortars  and  peftles  made  of  ebony  and  other  hard 
wood,  and  horizontal  mills  with  brafs  barrels : but 
none  have  proved  fo  effedlual  and  fpeedy  as  the  laft  in- 
vention, that  of  the  mealing-table,  represented  in  fig.  I. 
made  of  elm,  with  a rim  round  its  edge  4 or  f inches  ^ **|**vt[^ 
high ; and  at  the  narrow  end  A,  is  a Aider  that  runs 
in  a groove,  and  forms  part  of  the  rim  : fo  that  when 
you  have  taken  out  of  the  tabic  as  much  powder  as  you 
can  with  the  copper  (hovel  (fig.  2.)  fwcep  all  clean  out 
at  the  Aider  A.  When  you  arc  going  to  meal  a quan- 
tity of  powder,  obferve  not  to  put  too  much  in  the 
table  at  once  { but  when  yon  have  put  in  a good  pro- 
portion, take  the  mailer  (hg.  3.)  and  rub  it  till  all  the 
grains  are  broke : then  fearce  it  in  a lawn  fieve  that 
has  a receiver  and  top  to  it ; and  that  which  does  not 
pafa  through  the  fteve,  return  again  to  the  table,  and 
grind  it  till  you  have  brought  it  all  fine  enough  to  go 
through  the  fieve.  Brimflone  and  charcoal  are  ground 
in  the  fame  manner,  only  the  muUer  muft  be  made  of 
ebony  ; for  thefc  ingredients  being  harder  than  pow- 
der, would  flick  in  the  grain  of  elm,  and  be  difficult 
to  grind.  As  brimflone  is  apt  to  (tick  and  clod  to  the 
table,  it  will  be  beft  to  keep  one  for  that  purpofe,  by 
which  means  you  will  always  have  your  brimflone  clean 
and  well  ground. 

2d  8.  To  mate  Wheels  and  ether  Worts  incomhuflihfe. 

It  being  neceflary,  when  your  works  arc  new,  to 
paint  them  of  fome  dark  colour ; therefore,  if,  inftead 
of  which,  you  make  ufe  of  the  following  compofition, 
it  wAl  give  them  a good  colour,  and  in  a great  mea- 
fure  prevent  their  taking  fire  fo  foon  as  if  painted. 

Take  brick-duft,  coal-aflies,  and  iron-filings,  of  each 
an  equal  quantity,  and  mix  them  with  a double  fixe, 
made  hot.  With  this  wa(h  over  your  works,  and  when 
dry  wa(h  them  over  again  ; this  will  preferve  the  wood 
greatly  againft  fire.  Let  the  brick-duft  and  afhes  be 
beat  to  a fine  powder. 

9.  To  prepare  Cafi-iron  for  Gerhes , white  Fountains,  and 
Chmeje  Fire . 

Caft  iron  being  of  fo  hard  a nature  as  not  to  be 
cut  by  a file,  we  are  obliged  to  reduce  it  into  grains, 
though  fomewhat  difficult  to  perform  •,  but  if  we  con- 
fider  what  beautiful  (parks  this  fort  of  iron  yields,  no 
pains  (hould  be  (pared  to  granulate  fuch  an  eflential 
material : to  do  which,  get  at  an  iron-foundery  fome 
thin  pieces  of  iron,  fuch  as  generally  run  over  the 
mould  at  the  time  of  calling:  then  have  a fquare 
block  made  of  caft  iron,  and.  an  iron  fquare  hammer 
about  four  !b.  weight ; then,  having  covered  the  floor 
with  cloth  or  fomething  to  catch  the  beatings,  by 
the  thin  pieces  of  iron  on  the  block,  and  beat  them 
with  the  hammer  till  .reduced  into  (mall  grains  ; which 
afterwards  fearce  with  a very  fine  fieve,  to  feparate  the 
fine  dull,  which  is  fometimes  ufed  in  (mail  cafes  of 
brilliant  fire,  inftead  of  ftecl  dull  j and  when  you  bare 
got  out  all  the  duft,  lift  what  remains  with  a fieve  a 
hide  larger,  and  fo  on  with  fieves  of  different  fixes, 

till 
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1 greiiirnu  tiR  the  iron  paflcs  through  about  the  bignefs  of  fmall  oz.  V.  Brimftone  2 lb.  faltpctre  4 lb.  And  mcal-hyrrdienu 
. liird-lhot : your  iron  thus  beat  and  lifted,  put  each  powder  4.  VI.  Saltpetre  f lb.  meal-powder  4 oz.  Co^>J^ 

ikX!'  fort  into  wooden  boxea  or  oiled  paper,  to  keep  it  from  brimftone  8J,  charcoal  a.  VII.  Mcal-powdcr  1 lb. 

v . -t rafting.  When  you  ufc  it,  oblerve  the  difference  of  faltpetrc  3,  brimftone  1 ; fea-coal  1 oz.  charcoal  84, 

its  fize,  in  proportion  to  the  cafes  for  which  the  charge  - fiw-Juft  4»  flccl-duil  4»  and  coarfc  charcoal  4 07. 

is  intended  ; for  the  coarfc  fort  » only  driigned  lor  VIII.  Meal-powder  ij  lb.  faltpetrc  3,  fulphur  1 4, 

tery  large  gerbes  of  6 or  8 lb.  charcoal  1 2 oz.  faw-duft  2. 

JO.  Cbargn  for  Sly -roc  lets.  &c.  Si*li"g  charge  fir  •water-rockets.  Meal-powder  8 oz. 

Rockett  of  four  ounce*.  Mealed  powder  1 lb.  4 oz.  charcoal  { oz. 
faltpctre  4 oz.  and  clrurcoal  2 oz.  1 4.  Of  Whet/t. 

Rxkth  of  eight  ounces.  I.  Mealed  jxiwder  1 lb.  Wherl-ca/et  from  two  ounces  to  four  pounds.  1.  Meal- 
faltpeirc  4 oz.  brimilonc  3 oz.  and  charcoal  14  oz.  powder  2 lb.  faltpetrc  4 oz.  iron-filings  7.  II.  Meal- 

II.  Meal-powder  t|  lb.  and  charcoal  4 4 oz.  j»owdcr  2 lb.  faltpetrc  12  oz.  fulphur  4,  fled-duft  3. 

Roci'tt  of  one  pound.  Mcal-powdcr  2 lb.  faltpetrc  III.  Meal-powder  4 lb.  faltpetrc  1 lb.  brimftone  8 oz. 

8 oz.  brim  done  4 oz.  charcoal  2 oz.  and  dccl-filings  charcoal  4!.  IV.  Mcal-powdcr  8 oz.  faltpetrc  4,  faw- 
1 r oz.  . dull  lb  fea-coal  V.  Mcal-powdcr  J lb.  4 oz. 

Sij.rr  irtr  in  general  I.  Saltpetre  4 lb.  brimftone  hrimftone  4 oz.  10  dr.  faltpetrc  Ho*.  glaf*-duit  2f* 

1 lb.  and  charcoal  1 j 1b.  II.  Saltpetre  4 lb.  brim-  VI.  Meal-powder  12  oz.  charcoal  I,  faw-duft  {.  VII.  * 
ftonc  1 1 lb.  charcoal  1 lb.  12  oz.  and  mcal-powdcr  Saltpetre  1 lb.  9 oz.  brimftone  4 oz.  charcoal  4;. 

2 oz.  VIII.  Meal-powder  2 lb.  faltpetrc  1,  brimftone  4,  and 

Large Jky-rocke ts.  Saltpetre  4 lb.  meal-powder  1 lb.  fea-coal  2 oz.  IX.  Saltpetre  2 lb.  brimftanc  1,  mcal- 

nnd  brimftone  I !b.  powder  4,  and  glah-duft  4 oz.  X.  Meal-powder  1 lb. 

Rochets  of  a ml.Lhlng  ftie.  I.  Sal?j**trc  8 lb.  ful-  filtpetre  2 oz.  and  Heel-dud  3ft-.  XI.  Meal-powder  2 
phur  3 lb.  meal-powder  3 lb.  II.  Saltpetre  3 lb.  lb.  and  Heel-dud  oz.  with  2 {•  of  the  fine  dull  of 
fulphur  2 lb.  meal-powder  ( lb.  charcoal  1 lb.  beat  iron.  XII.  Saltpetre  2 lb.  13  o*.  brimftone  8 

* 1 1.  For  Racket  Stan.  oz.  and  charcoal. 


White  Start.  Meal-powder  4 oz.  faltpctre  1 2 oz.  Slow  Ji re  for  or  belt.  I Saltpetre  4 oz.  brimftone  2, 

fulphur  vivitni  6 oz.  oil  of  fpike  2 oz.  and  camphor  and  meal-powder  i{.  II.  Saltpetre  4 oz  brimftone  1, 
5 07.  and  antimony  1 oz  . 6 dr.  III.  Saltpetre  4t<>z.  brim- 

Rluefors.  Mral-povrder  8 «/.  faltpetrc  4,  fulphur  Hone  1 oz.  and  mealed  powder  14. 

2,  fpirit  of  wine  2,  and  oil  of  fpike  2.  Dead  fit e for  wheels.  1.  Saltpetre  t £ oz.  brimftone  4> 

Coloured  or  r a negated  flan.  Mrul-powdcr  8 drams,  lapis-calami naris  j,  and  antimony  2 dr. 
rochpetre  4 oz.  fulphur  vivum  2,  and  camphor  2.  j y.  Standing  or  fixed  Cafes. 

Brilliant  far  j.  Saltpetre  3I  oz.  fulphur  1 1,  and  I.  Meal-powder  4 lb.  faltpctre  2,  brimftone  and 
meal-powder  J,  worked  up  with  fpirits  of  wine  only.  charcoal  1.  II.  Meal-powder  2 lb.  faltpctre  1,  and 
Common  flan . Saltpetre  1 lb.  brimftone  4 oz.  an-  tlccl-duft  8 oz.  III.  Meal-powder  1 lb.  4 oz.  and 
timony  4$,  ilinglafs  4t  camphor  4*  »nd  I'pirit  of  chatcoal  4 oz.  IV.  Meal-powder  1 lb.  and  fted-duft 
wine  4 oz.  V.  Mcal-powdcr  2|  lb.  brimftone  4 oz.  and 

Tailed  fort.  Mcal-powdcr  3 oz.  brimftone  2,  fait-  fea-coal  6.  VI.  Mcal-powdcr  3 lb.  charcoal  5 oz.  and 
petre  l,  and  charcoal  (coarfely  ground)  J.  faw-duft  14. 

Dmve  for s.  I.  Saltpetre  3 lb.  fulphur  l IK.  hrafs  16.  Sun  Cafes. 

dull  12  oz- antimony  3.  II.  Saltpetre  1 lb.  antimony  I.  Mcal-powdcr  84  lb.  faltpctre  1 lb.  2 oz.  ftcel* 
4 oz.  and  fulphur  8.  dull  2 lb.  10  oz.  brimftone  4.  II.  Meal-powder  3 lb. 

Fixed  pointed  fort.  Saltpetre  84  oz.  fulphur  2,  an-  bltpctrc  6 oz.  and  fteel-duft  74. 
timony  1 oz.  10  dr.  1 7.  A brilliant  Fere. 

St-iry  of  a fine  colour.  Sulphur  l oz.  mcal-powdcr  Mcal-powdcr  1 1 lb.  faltpetrc  1,  brimftone  4 oz.  flccl- 
i,  faltpctre  I,  camphor  4 dr.  oil  of  turpentine  4 dr.  dull  i4  lb. 

12.  Rains.  18.  Gerhts. 


Gold  rain  for  Jky-rockcti.  1.  Saltpetre  i lb.  meal-  Meal-powder  6 1b.  and  beat -iron  2 lb.  1 [ . oz. 
powder  4 oz.  fulphur  4,  braf»-duft  1,  faw-duft  2 1,  19.  Chmefe  Fire. 

and  glafswhift  6 dr.  II.  Meal-powder  12  oz.  fait-  Saltpetre  12  oz.  meal-powder  2 lb.  brimftone  1 Us 

petre  2,  charcoal  4.  III.  Saltpetre  8 oz.  brimftone  2 oz.  and  beat  iron  taoz. 

2,  glafs-duft  I,  antimony  4i  brafs-duft  4,  and  Giw-duft  20.  Tourbi//ont. 

12  dr.  Charge  for  four-ounce  Tourbi/lons.  Mcal-powdcr  2 lb. 

Silver  rain.  I.  Saltpetre  4 oz.  fulphur,  meal-pow-  4 oz.  and  charcoal  44  oz. 

Jer,  and  antimony,  of  each  2 oz.  fal  prunella  4 oz.  Right  Anus  e TourhdJont.  Meal-powder  2 lb.  and 

II.  Saltpetre  4 lb.  brimftone  2 oz.  and  charcoal  4.  charcoal  4 1 oz. 

III.  Saltpetre  ! lb.  brimftone  4 lb.  antimony  6 oz.  Large  Tourbi/lons.  Meal-powder  2 lb.  faltpctre  1, 
IV'.  Saltpetre  4 or.  brimftone  l,  powder  2,  aud  ftcel-  brimftone  8 oz.  and  beat  iron  8. 

dull  4 oz.  N.  B.  Tourbillons  may  be  made  very  large,  and 

13.  Water  Rockets.  of  different  coloured  fires;  only  you  are  to  obferve, 

I.  Meal-powder  6 lb.  faltpctre  4,  brimftone  3,  char-  that  the  larger  they  arc,  the  weaker  muft  be  the 

coal  5.  II.  Saltpetre  1 !b.  brimftone  44  oz.  charcoal  charge  ; and,  on  the  contrary,  the  fmallcr,  the  flionger 

6.  III.  Saltpetre  1 lb.  brimftone  4 oz.  charcoal  12.  their  charge. 

IV.  Saltpetre  4 lb.  brimftone  ly  lb.  charcoal  1 lb.  12 

Vot.  XV.  Part  II.  4 S 21.  Water 
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21.  We  ter  Balloon/. 

I.  Saltpetre  4 lb.  brimllone  2,  meal-powder  2,  an- 
timony 4 oz.  faw.dull  4,  and  glafs-duH  1 4.  II.  Salt- 
petre 9 lb.  brim  Hone  3 lb.  meal-powder  6 lb.  rofin 
1 2 oz.  and  antimony  8 oz* 

27.  Water  Squib/. 

J.  Meal-powder  1 lb-  and  charcoal  1 lb.  II.  Meal- 
powder  1 lb.  and  charcoal  9 02. 

2 3.  Aline  Port s or  Serpent/. 

I Meal-powder  I lb.  and  charcoal  1 oz.  II.  Meal- 
powder  9 oz.  charcoal  1 oz. 

24.  Porter'/. 

For  firing  rocket*,  8c  C.  I.  Saltpetre  1 2 07.  brim- 
Jlone  4 oz.  and  meal-powder  2 oz.  II.  Saltpetre  8 07.. 
brimllone  4 oz.  and  meal-powder  2 oz.  III.  Salt- 
petre i lb  2 or.  meal-powder  1 4 lb  and  brimllone 
>0  oz.  This  composition  mud  be  moidened  with  one 
gill  of  linfeed  oil.  IV.  Meal-powder  6 oz.  faltpetrc 
2 lb.  2 oz.  and  brimllone  10  oz.  V.  Saltpetre  1 lb. 
4 07.  meal-powder  4 07.  brimftonc  5 oz.  faw-duft  8 oz. 
VI.  Saltpetre  8 oz.  brimllone  2 oz.  and  meal-powder 

2 07. 

For  illumination/ . Saltpetre  1 lb.  brim  Tone  8 oz. 
and  mczl-powdcr  6 oz. 

ay.  Conet  or  fpiral  Winch. 

Saltpetre  i*  lb.  brimllone  6 oz.  meal  powder  14  oz. 
and  glafs-duil  14  oz. 

26.  Crown/  or  Globes. 

Saltpetre  C oz.  brimllone  2 lb.  antimony  4 oz.  and 
camphor  2 oz. 

2 7.  dir  Balloon  Fuxet. 

I.  Saltpetre  1 lb.  IO  oz.  briradone  8 oz.  and  meal- 
powder  1 lb.  6 oz.  II.  Saltpetre  i4  lb.  brimllone 
8 oz.  and  meal-powder  1 lb.  8 oz. 

28.  Serpents  for  Pots  rles  Brins. 

Meal-powder  1 !b.  8 oz.  faltpetrc  1 2 oz.  and  char- 
coal 2 oz. 

29.  Fire  Pumps. 

I.  Saltpetre  5 lb.  brimllone  1 lb.  meal- powder  t [ lb. 
and  glafs-duil  1 lb.  II.  Saltpetre  5 lb.  8 oz.  biim- 
ftone  2 lb.  meal-powder  1 lb.  8 oz.  and  glafs-duil  1 lb. 
8 oz. 

30.  A flow  white  Flame. 

1.  Saltpetre  2 lb.  brimllone  31b.  antimony  1 lb.  II. 
Saltpetre  3}  lb.  fulphur  2*  lb.  meal-powder  1 lb.  anti- 
mony -f  lb.  glafs-duft  4 oz.  brafe-dufl  1 oz. 

N.  B.  Thefe  competitions,  driven  14  inch  in  a 1 oz. 
cafe,  will  bum  one  minute,  which  is  much  longer  time 
than  an  equal  quantity  of  any  coropofition  yet  known 
will  lad. 

31.  Amber  Light/. 

Meal  powder  9 oz.  amber  3 oz.  Thu  charge  may 
be  drove  in  fmall  calcs,  for  illuminations. 

32.  Lights  of  anotfser  Kind. 

Saltpetre  3 lb.  brimllone  1 lb.  meal-powder  1 lb.  an- 
timony 1 oi  o z.  All  thefe  mull  be  mixed  with  the  oil 
of  fpike. 

33.  A red  Fire. 

Meal-powder  3 lb.  charcoal  12  oz.  and  faw-duft  8 oz. 

34.  A (ommon  Fire. 

Saltpetre  3 lb.  charcoal  10  oz.  and  brimllone  2 oz, 

35.  To  make  an  artificial  Earthquake. 

Mix  the  following  ingredients  to  a pafle  with  water, 
and  then  bury  it  in  the  ground,  and  in  a few  hours  the 


earth  will  break  and  open  in  fevcral  places.  The  com  ligredcoti 
pofition  : fulphur  4 lb.  and  flccl-duft  4 lb.  ““d 

36.  Comd  fit  ions  for  Stars  of  different  Cohstrs.  C^mpoD- 

I.  Meal-powder  40Z.  faltpetrc  2 07.  brimflonc  2 oz. 
ftecl-duft  It  oz.  and  camphor,  white  amber,  antimony, 
and  mcrcury-fubUmate,  of  each  4 or..  II.  Rocbc- 
petre  10  oz.  brimllone,  charcoal,  antimony,  meal- 
powder,  and  camphor,  of  each  4 02.  moiftened  with 
oil  of  turpentine.  Thefe  compofitions  are  made  into 
liars,  by  being  worked  to  a pa'V  with  aqua  vitx,  in 
which  has  been  diflolvcd  fomc  gum  tragacanth  ; and 
after  you  have  rolled  them  in  powder,  make  a hole 
through  the  middle  of  each,  and  Itring  them  on  quick- 
match,  leaving  about  2 inches  between  each.  III.  Salt- 
petre 8 oz.  brim'lonc  2 oz.  yellow  amber  1 oz.  anti- 
mony l oz.  and  powder  3 07.  IV.  Briindone  2\  07. 
faltpetrc  6 oz.  olibanum  or  frank incenfe  in  drops  4 
oz.  ; maffick,  and  mercury-fublimate,  of  each  4 07. 
meal-powder  5 oz.  white  amber,  yellow  amber,  and 
camphor,  of  each  1 oz.  antimony  aud  orpiment  4 07. 
each.  V.  Saltpetre  1 lb.  brimllone  4 lb.  and  meal- 
powder  8 oz.  moiftened  with  petrolio-oil.  VI.  Pow- 
der 4 lb.  brimllone  and  faltpetrc,  of  each  4 oz.  VII. 

Saltpetre  4 oz.  brimflone  2 oz.  and  mcal-powdcr  1 oz. 

Stan  that  carry  tails  of  [parks.  I.  Brimllone  6 or. 
antimony  crude  2 oz.  faltpetrc  4 07.  and  rofin  4 07.. 

II . Saltpetre,  rofin,  and  charcoal,  of  each  2 oz.  brim- 
llone 1 oz.  and  pitch  1 oz. 

Thefe  compofitions  arc  foractimcs  melted  in  an  ear- 
then pan,  and  mixed  with  chopped  cotton-match,  before 
they  are  rolled  into  flare  ; but  will  do  as  well  if  wetted, 
and  worked  up  in  the  ufual  manner. 

Stars  that  yield  fomc  /parks.  I.  Camphor  2 oz.  fait* 
petre  l oz.  meal-powder  I oz.  II.  Saltpetre  I oz. 
ditto  melted  4 oz.  and  camphor  2 oz.  When  yoix 
would  make  flars  of  cither  of  thefe  compofitions,  you 
mult  wet  them  with  gum-water,  or  fpirit  of  wine,  in 
which  has  been  diffolved  fomc  gum-arabic,  or  gum- 
tragacanth,  that  the  whole  may  have  the  confiftence  of 
a pretty  thick  liquid  ; having  thus  done,  take  1 oz.  of 
lint,  and  Air  it  about  in  the  compofition  till  it  becomes 
dry'  enough  to  roll  into  flars. 

Stars  of  a yellow fh  colour.  Take  4 oz.  of  gum* 
tragacanth  or  gum-arabic,  pounded  and  fifted  through 
a fine  fievc,  camphor  diffolved  in  brandy  2 oz.  hut* 
petre  1 lb.  fulphur  4 lb.  coarfc  powder  of  glafs  4 oz. 
white  amber  i{  oz.  orpiment  2 oz.  Being  well  in- 
corporated, make  them  into  flars  after  the  common 
method. 

Stan  of  another  kind.  Take  1 lb.  of  camphor,  and 
melt  it  in  a pint  of  fpirit  of  wine  over  a (low  fire  ; then 
add  to  it  1 lb.  of  gum-arabic  that  has  been  diffolved  ; 
with  this  liquor  mix  1 lb.  of  faltpetrc,  6 oz.  of 
fulphur,  and  5 oz.  of  meal-powder ; and  after  you 
have  (lined  them  well  together,  roll  them  into  flair 
proportionable  to  the  rockets  for  wluch  you  intend 
them. 

37.  Colours  produced  by  the  Jff-rent  Compfisions. 

As  variety  of  fires  adds  greatly  to  a collection  of 
works,  it  is  necrfTary  that  every  artifl  ftiould  know  the 
different  effeft  of  each  ingredient.  For  which  reafon, 
we  (hall  here  explain  the  colours  they  produce  of 
thcmfclvcs ; and  likcwlfc  how  to  make  them  retain  the 
fame  when  mixed  with  other  bodies : as  for  example, 

fulphur. 
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bgretenti  fulphur  gives  a Hue,  camphor  a white  or  pnle  colour, 
OnT*  fl  ^tPctrc  a c^car  white-yellow,  amber  a colour  inclining 
rianT  * to  yellow,  fal-ammoniac  a green,  antimony  a rcddilh,  ro- 
u— v—  fin  a copper  colour,  and  Grcck-pstch  a kind  of  bronze, 
or  between  red  and  yellow.  All  thefe  ingredients  arc 
fuch  as  (how  themfclves  in  a flame,  viz. 

WInte  fane*  Saltpetre,  fulphur,  meal-powder,  and 
camphor ; tlie  faltpetre  mull  be  the  chief  part 

Blue  flame.  Meal -powder,  faltpctre,  and  fulphur 
vivum } fulphur  muft  be  the  chief:  Or  meal-powder, 
faltpctre,  britnftcme,  fpirit  of  wine,  and  oil  of  (pike  ; but 
let  the  powder  be  the  principal  part. 

Flame  inclining  to  red.  Saltpetre,  fulphur,  antimony, 
and  Greck-pitch  ; faltpctre  the  chief. 

By  the  above  method  may  he  made  various  colours 
of  fire,  as  the  pra&itioncr  plcafes ; for,  by  making  a 
few  trials,  he  may  caufe  any  ingredient  to  be  predo- 
minant in  colour. 

38.  Ingredients  that  Jbow  in  Sparks  e vtxn  rammed  in 
choaked  Cafes. 

The  fet  colours  of  fire  produced  by  fparks  are  di- 
vided into  4 forts,  viz.  the  black,  white,  grey,  and 
red.  The  black  charges  are  computed  of  2 ingredients, 
which  arc  meal-powder  and  charcoal ; the  white  of  3, 
viz.  faltpctre,  fulphur,  and  charcoal ; the  grey  of  4, 
viz.  meal-powder,  faltpctre,  brimftone,  and  charcoal ; 
and  the  red  of  3,  viz.  meal-powder,  charcoal,  and  faw- 
d,ull. 

There  are,  befides  thefe  four  regular  or  fet  charge*, 
two  others,  which  arc  ditlinguifhed  by  the  names  of 
compound  and  brilliant  charges  ; the  compound  being 
made  of  many  ingredients,  fuch  as  meal-powder,  fall- 
petre,  brimftone,  charcoal,  faw-duft,  fca-coal,  antimo- 
ny, glafs  dull,  brafs  duft,  ft  eel  filings,  call  iron,  tan 
ncr’s  duft.  See.  or  any  tilin';  that  will  yield  fparks ; all 
which  mull  be  managed  with  difcrction.  The  brilli- 
ant fires  arc  compote d of  meal-powder,  faltpctre,  brim- 
ftone, and  Heel  duft  ; or  with  mcai-powdcr  and  ftccl 
filings  only. 

39.  Cotton  Qnuk-matrb% 

Is  generally  made  of  fuch  cotton  as  is  put  fn  can- 
dles, of  fcvcral  fiscs,  from  1 to  6 threads  thick,  ac- 
cording to  the  pipe  it  is  defigned  for;  which  pipe  mull 
be  large  enough  for  the  match,  when  made,  to  be  pulli- 
cd  in  Ciifily  w ithout  breaking  it.  Haring  doubled  the 
cotton  into  as  many  threads  as  you  think  proper,  coil 
it  very  lightly  into  a flat-bottomed  copper  or  earthen 
pan  ; then  put  in  the  faltpctre  and  the  liquor,  and 
boil  them  alwut  20  minutes ; after  which  coil  it  again 
P'*te  into  another  pan,  as  in  fig.  4.  and  pour  on  it  what  liquor 
r:ccssviii.TCmajng  ^ pUt  jn  f<,me  meal-powder,  and  prcfi.it 
down  with  your  hands  till  it  is  quite  wet  ; afterwards 
place  the  pan  before  the  wooden  frame  (fig.  5.)  which 
muft  be  fufpended  by  a point  in  the  centre  of  each 
end  ; and  place  yourfelf  before  the  pan,  tying  the  upper 
end  of  the  cotton  to  the  end  of  one  of  the  tides  ol  the 
frame. 

When  every  thing  is  ready,  you  tnuft  have  one  to 
turn  the  frame  round,  while  you  let  the  cotton  pals 
through  your  hands,  holding  it  very  lightly,  and  at 
the  fame  time  keeping  your  hands  full  of  the  wet 
powder ; but  if  the  powder  Ihould  be  too  wet  to  ftick 
to  the  cotton,  put  more  in  the  pan,  fo  as  to  keep  a 
continual  fupply  till  the  match  is  all  wound  up ; you 
miy  wind  it  as  dofc  on  the  frame  a9  you  pkafe,  Co  that 
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it  do  not  ftick  together ; when  the  frame  is  full,  Of  Mould*, 

t ike  it  off  the  points,  and  fift  dry  meal-powder  on 

both  tides  the  match,  till  it  appear  quite  dry  : in  win- meat*,  6u“ 

ter  the  match  will  be  a fortnight  before  it  is  fit  for  — v 

ufe  ; when  it  is  thoroughly  dry,  cut  it  along  the  out- 

fidc  ot  one  of  the  fides  of  the  frame,  and  tic  it  up  in 

(kins  for  ufe. 

N.  B.  The  match  mull  be  wound  tight  on  the 
frames. 

The  ingredients  for  the  match , are,  cotton  1 lb.  1 2 oz. 
faltpctre  1 lb.  fpirit  of  wine  2 quarts,  water  3 quarts, 
ifinglafs  3 gills,  and  meal-powder  10  lb.  To  diffolvc 
4 oz.  of  ifinghds,  take  3 pints  of  water, 
id  39.  Tvuch-fHifser  for  capping  of  Serpents,  Crackers,  See. 

Diffijlve,  in  (pints  of  wine  or  vinegar,  a little  falt- 
petrr  ; then  take  fome  purple  or  blue  paper,  and  wet 
it  with  this  liquor,  and  when  dry  it  will  be  fit  for  ufe ; 
when  you  paftc  this  paper  on  any  of  your  works,  take 
care  that  the  paftc  does  not  touch  that  part  which  is 
to  bum.  The  method  of  ufing  this  paper  is  by  cut- 
ting it  into  flips,  long  enough  to  go  once  round  the 
mouth  of  a ferpent,  cracker,  See.  When  you  pafte  on 
thefe  flips,  leave  a little  above  the  mouth  of  the  cafe 
not  pafted ; then  prime  the  cafe  with  meal-powder,  and 
twift  the  paper  to  a point. 

Sect.  II.  Of  Moulds,  Caps,  Mixture,  I nfi fit- 
ments, 6f. 

43.  Rocket  moulds. 

As  the  performance  of  rockets  depends  much  on 
their  moulds,  it  is  requifite  to  give  a definition  of  them 
and  their  proportions  : They  are  made  and  proportion- 
ed by  the  diameter  of  their  orifice,  which  arc  divided 
into  = parts.  Fig.  6.  rrprefenu  a mould  made  by 
its  diameter  AB  : its  height  from  C to  D is  6 diame- 
ters and  2 thirds ; from  D to  E is  the  height  of  the 
foot,  which  is  1 diameter  and  2 thirds;  F the  choak 
or  cylinder,  whofc  height  is  1 diameter  and  1.3d  ; it 
mud  be  made  out  of  the  fame  piece  as  the  foot,  and 
fit  tight  in  the  mould;  G an  iron  pin  that  goes  through 
the  cylinder  to  keep  the  foot  fail  ; H the  nipple, 
which  is  -1  a diameter  high,  and  2-jds  thick,  and  of 
the  fame  piccts  of  metal  a*  the  former  I,  whofc  height 
is  3-i-  diameters,  and  at  the  bottom  is  1.3d  of  the  dia- 
meter thick,  and  from  thence  tapering  to  i-6lh  of  the 
diameter.  The  bell  way  to  fix  the  piercer  in  the  cylin- 
der, is  to  make  that  part  below  the  nipple  long  enough 
to  go  quite  through  the  foot,  and  rivet  at  bottom. 

Fig.  7.  is  a former  or  roller  for  the  cafes,  whofc  length 
froiji  the  handle  is  7*  diameters,  and  its  diameter 
2-3<ls  of  the  bore.  Fig.  8.  the  end  of  the  former* 
which  is  of  the  fame  thicknefs,  and  t diameter  and 
2-jds  long  ; the  fmall  part,  which  fils  into  the  hole  in 
the  end  of  the  roller  when  the  cafe  is  pinching,  is  i-6th 
and  { of  the  mould’s  diameter  thick.  Fig.  -9.  the  fuft 
drift,  which  muft  be  6 diameters  from  the  handle  ; and 
this,  as  well  as  all  other  rammers,  muft  be  a little  thin- 
ner than  the  former,  to  prevent  the  fucking  of  the  pa- 
per when  you  are  driving  in  the  charge.  In  the  end 
of  this  rammer  is  a hole  to  fit  over  the  piercer : the 
line  K masked  on  this  is  2 diameters  and  1 -3d  from 
the  handle ; fo  that,  when  you  are  filling  the  rocket, 
this  line  appear*  at  top  of  the  cafe : you  muft  then  take 
the  zd  rammer  (fig.  10.)  which  from  the  handle  is  4 
4 3 2 diameters, 
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Of  Moulds,  diameter*,  autl  the  hole  for  the  piercer  Is  il  diameter 
^'long.  Fig.  1 1,  is  the  fbort  and  folid  drift  which  you 
e«ms*cc!  u^c  vr^eo  >'ou  hare  filled  die  cafe  as  high  as  die  top  of 
w— ^ — * the  piercer. 

Rammers  mull  have  a collar  of  brafs  at  the  bottom, 
to  keep  the  wood  from  fpreading  or  (plitting,  and  the 
fame  proportion  mull  be  given  to  all  moulds,  from  i oz. 
to  6 lb.  We  mentioned  nothing  concerning  the  handles 
of  the  rammers ; however,  if  their  diameter  be  equal 
to  the  bore  of  the  mould,  and  i diameters  long,  it  will 
be  a very  good  proportion  : but  the  fbortcr  you  can 
life  them,  the  better ; for  the  longer  the  drift,  the  lefs 
will  be  the  preffure  on  the  compofilioa  by  the  blow  gi- 
ven with  die  mallet. 


Dimmjtvnt  for  Roe  1st  Moulds , if  the  Rochets  art  rammed 
folid. 


Weight 

Length  of  the1  Interior  diameter) 

Height  of 

of  rock- 

memtiU without 

of  die  moulds. 

the  nipples. 

ets. 

their  feet. 

lb.  oz. 

Inches. 

Inches. 

Inches. 

6 0 

34.7 

3.3 

1,5 

4 0 

38,6 

a,9 

1.4 

2 O 

'3-33 

M 

1 O 

«*.*3 

«»7 

0,85 

0 8 

10,1 2J 

1,333,  &e. 

0,6 

0 4 

7-73 

1,125 

0 2 ! 

6.1 

c,9 

0 1 

4.9 

0,7 

c.35 

0 4 

3.9 

0.55 

0,25 

6 dram* 

3.3 

0,3 

c 92ts 

4 drams 

*.« 

°,3 

0,2 

The  diameter  of  the  nipple  mull  always  be  equal  to 
that  of  the  former. 

The  thickncfs  of  the  moulds  is  omitted,  being  very 
immaterial,  provided  they  are  fubftantial  and  ftrong. 

Our  author  advifes  thofc  who  make  rockets  for  pri- 
vate amufement,  not  to  ram  them  folid ; for  it  requires 
a very  fkilful  hand,  and  an  expenfive  apparatus  for 
boring  them,  which  will  be  fhown  hereafter.  Driving 
of  rockets  folid  is  the  moll  expeditious  method,  but 
not  fo  certain  as  ramming  them  over  a piercer. 

4t.  Moulds  for  Wbetl-cafts  or  Serpents. 

Fig.  12.  represents  a mould,  in  which  the  cafes  are 
drove  folid;  L the  nipple  (a),  with  a point  (a)  at  top, 
which,  when  the  cafe  is  tilling,  ferves  to  Hop  the 
neck,  and  prevent  the  compofition  from  falling  out, 
which  without  this  point  it  would  do  ; and,  in  confc- 
quence,  the  air  would  get  into  the  vacancy  in  the 
charge,  and  at  the  time  of  firiug  caufc  die  cafe  to 
burii.  Thefe  fort  of  moulds  are  made  of  any  length 
or  diameter,  according  as  the  cafes  are  required  ; but 
die  diameter  of  the  roller*  mud  be  equal  to  half  the 
bore,  and  the  rammers  made  quite  folid. 

47.  To  roll  Rocket  and  other  Cafes. 

Sky-rocket  cafes  arc  to  be  made  64  of  their  exte- 
rior diameter  long ; and  all  other  cafes  that  are  to  be 
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filled  in  moulds  mud  be  as  long  as  the  moulds,  withm  Of  MoaUv 
half  its  interior  diameter.  Ci*e*J 

Rocket  cafes,  from  the  fmallcd  to  4 or  6 lb.  are 
generally  made  of  the  d rouged  fort  of  cartridge  pa-  J ■ 
per,  and  rolled  dry  ; but  the  large  fort  are  made  of 
parted  paUeboard.  As  it  is  very  difficult  to  roll  the 
ends  of  the  cafes  quite  even,  the  bell  way  will  be  to 
keep  a pattern  of  the  paper  for  the  different  forts  of 
cafes  ; which  pattern  Oioold  be  fomewhat  longer  than 
the  cafe  it  is  defigned  for,  and  on  it  marked  the  num- 
ber of  fheets  required,  which  will  prevent  any  paper 
being  cut  to  wade.  Having  cut  your  papers  of  a pro- 
per fixe,  and  the  lad  flicet  for  each  cafe  with  a dope  at 
one  end,  fo  that  when  the  cafes  are  rolled  it  may  form 
a fpira!  line  round  the  outiidc,  and  that  this  Hope  may 
always  be  the  fame,  let  the  pattern  be  fb  cut  for  a 
guide.  Before  you  begin  to  roll,  fold  down  one  end  of 
the  fird  fhect,  fo  far  that  the  fold  will  go  2 or  3 time* 
round  the  former : then,  0:1  the  double  edge,  lay  the 
former  with  its  handle  off  the  table  ; and  when  you 
have  rolled  on  the  paper  within  3 or  3 turns,  lay 
the  next  fhcet  on  that  part  which  is  loofe,  aud  roll  it 
all  011. 

Having  thus  done,  you  mud  have  a fmooth  board, 
about  20  inches  long,  and  equal  in  breadth  to  the 
length  of  the  cafe.  In  the  middle  of  this  board  mud 
be  a handle  placed  lengthwife  Under  this  board  lay 
your  cafe,  and  let  one  end  of  the  board  lie  on  the 
table ; then  prefs  hard  on  it,  and  puih  it  forwards, 
which  will  roll  the  paper  very  tight.*  do  this  three  or  four 
times  before  you  roll  on  any  more  paper.  This  mud 
be  repeated  every  other  fhcet  of  paper,  till  the  cafe  is 
thick  enough  ; but  if  the  rolling  board  be  drawn  back- 
wards, it  will  loofen  the  paper:  you  are  to  obferve,  when 
you  roll  on  the  lad  fhect,  that  the  point  of  the  Hope 
be  placed  at  the  frnall  end  of  the  roller.  Having  rolled 
your  cafe  to  fit  the  mould,  pufh  in  the  final]  end  of  the 
former  F,  about  1 diameter  from  the  end  of  the  cafe, 
and  put  in  the  cnd-piccc  within  a little  didance  of 
the  former ; then  give  the  pinching  cord  one  turn 
round  the  cafe,  between  the  former  and  the  end-piece; 
at  fird  pull  eafy,  and  keep  moving  the  cafe,  which 
will  make  the  neck  finooth,  and  without  large  wrinkles. 

When  the  cafes  arc  hard  to  choak,  let  each  fhcet  of 
paper  (except  the  firll  and  lad,  in  that  part  where  the 
neck  is  formed)  be  a little  moiflcned  with  water  : im- 
mediately after  you  have  druck  the  concave  llroke, 
bind  the  neck  of  the  cafe  round  with  fmall  twine,  wluch 
mud  not  be  tied  ia  a knot,  but  fadened  with  two  or 
three  hitches. 

Having  thus  pinched  and  tied  the  cafe  fo  as  not  to 
give  way,  put  it  into  the  mould  without  its  foot,  and 
with  a mallet  drive  the  former  hard  on  the  end-piece, 
which  will  force  the  neck  clofe  and  fmooth.  This  done, 
cut  the  cafe  to  its  proper  length,  allowing  from  the 
neck  to  the  edge  of  the  mouth  half  a diameter,  which 
is  equal  to  the  height  of  the  nipple  { then  take  out 
the  former,  and  drive  the  cafe  over  the  piercer  with 
the  long  rammer,  and  the  vent  will  be  of  a proper  fixe. 
Wheel-cafes  mull  be  drove  on  a nipple  with  a point  to 

clofe 


(a)  The  nipple  and  cylinders  to  bear  the  fame  proportion  as  thofc  for  rocket*. 

( »)  A round  bit  of  brafq  equal  in  length  to  the  seek  of  the  cafe,  and  flat  at  the  top. 
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of  Mould*  clofc  the  neck,  and  make  the  vent  of  the  line  required  J 
C*fc*»  Mix-  which,  in  mofl  cafe*,  in  generally  l of  their  interior 
diameter.  As  it  it  very  often  difficult,  when  the  cafes 
c‘  are  rolled,  to  draw  the  roller  out,  you  may  make  a 
hole  through  the  handle,  and  put  in  it  a frnali  iron  pin, 
by  which  you  may  eafily  turn  the  former  round  and 
pull  it  out.  Fig.  17.  fhow*  the  method  of  pinching 
cafe* ; F a trcddle,  which,  when  picffVd  hard  with  the 
foot,  will  draw  the  cord  tight,  and  force  the  neck  as 
clofe  at  you  pleafe  ; Q^a  fmall  wheel  or  pulley,  with  a 
groove  round  it  for  the  coni  to  run  in. 

Cafes  are  commonly  rolled  wet,  for  wheels  and  fix- 
ed pieces ; and  when  they  arc  required  to  contain  a 
great  length  of  charge,  the  method  of  making  thole 
cafes  is  thus : Your  paper  mull  be  cat  as  ufual,  only 
the  laft  fhett  mult  not  be  cut  with  a Hope : having 
your  paper  ready,  pafte  each  Ihcet  on  one  fide  ; then 
fold  down  the  firfl  Ihcet  as  before  directed : but  lie 
rarcful  that  the  parte  do  not  touch  the  upper  part  of 
the  fold ; for  if  the  roller  be  wetted,  it  will  tear  the 
paper  in  drawing  it  out.  In  parting  tlie  Ul  fticct,  oh- 
lerve  not  to  wet  the  Sail  turn  or  two  in  that  part  where 
it  is  to  be  pinched;  for  if  that  part  be  damp,  the  pinch- 
ing cord  will  llick  to  it,  and  tear  the  paper ; therefore, 
when  you  choak  thofe  cafes,  roll  a bit  of  dry  paper 
once  round  the  cafe,  before  you  put  on  the  pinching 
coid ; but  this  bit  of  paper  mull  be  taken  off  after  the 
cafe  is  choaked.  The  rolling  hoard,  and  all  other  me- 
thods, according  to  the  former  dire&ions  for  the  rolling 
and  pinching  of  cafes,  mull  be  ufed  to  thefe  as  well  as 
all  other  calcs. 

43.  To  male  Tour  hi  f /on  Cafes. 

Thofe  fori  of  cafes  are  generally  made  about  8 dia- 
meters long  ; but  if  very  large,  7 will  be  fufficient  : 
tout-billons  will  anfwcr  very  well,  bom  4 or.  to  a lb. 
but  when  larger  there  in  no  certainty.  'Hie  cafes  arc 
bell  rolled  wet  with  pallc,  and  the  lall  Ihcet  mull  have 
a flraight  edge,  fo  that  the  cafe  may  be  all  of  n thick- 
nefs : when  you  have  rolled  your  cafes  after  the  man- 
ner of  * heel-cafes,  pinch  them  at  one  end  quite  clofc  ; 
tl  ei  with  the  rammer  drive  the  ends  down  flat,  and 
afterwards  ram  in  about  i-jd  of  a diameter  of  dried 
clay.  The  diameter  of  the  former  for  thefe  cafes  mull 
be  the  fame  as  fur  Acy-ruckets. 

N.  B.  Tourbillons  are  to  be  rammed  in  moulds 
without  a nipple,  or  in  a mould  without  its  foot. 

44.  &<t>/oen  Cafes , or  Pa  for  Shells . 

Firfl,  you  muft  have  an  oval  former  turned  of 
fmooth  wood  ; then  pafle  a quantity  of  brown  or  car- 
tridge paper,  and  let  it  he  till  the  paflc  has  quite 
(baked  through  ; this  done,  rub  the  former  with  foap 
or  greafe,  to  prevent  the  paper  from  flicking  to  it ; 
then  by  the  paper  on  in  fmall  flips,  till  you  hove  made 
it  1 -3d  of  the  thicknefs  of  the  fhell  intended.  Having 
thus  done,  fet  it  to  dry  ; and  when  dry,  cut  it  round 
the  middle,  and  the  two  halves  will  eafily  come  off ; but 
obferve,  when  you  cut,  to  leave  about  1 inch  not  cut, 
which  will  make  the  halves  join  much  better  than  if 
quite  feparated.  When  you  have  fome  ready  to  join, 
place  the  halves  even  together,  paflc  a flip  of  paper 
round  the  opening  to  hold  them  together,  and  let  that 
dry;  then  lay  on  paper  all  over  as  before,  everywhere 
equal,  excepting  that  end  which  goes  downwards  in 
the  mortar,  which  may  be  a little  thicker  than  the 
left ; for  that  part  which  receives  the  blow  from  the 
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powder  in  the  chamber  of  the  mortar  confequentfy  re-  Of  Moui  \ 
quires  the  grcatcli  llrcngth.  When  the  fhell  is  thorough- ****• 
ly  dry,  bum  a round  vent  at  top,  with  fquare  iron, nicnto 

large  enough  for  the  fu/.t1  : this  method  will  do  for  bal- f ,t 

loons  from  4 inches  2*5ths,  to  8 inches  diameter ; but 
if  they  arc  huger,  or  required  to  be  thrown  a great 
height,  let  the  firil  fliell  be  turned  of  elm,  inltead  of 
being  made  of  paper. 

For  a balloon  of  4 inches  t‘5ths,  let  the  former  be 

3 inches  1 -8th  diameter,  and  3*  inches  long.  For  a 
ballot  n of  5 1 inches,  the  diameter  of  the  former  muft  be 

4 inches,  and  H inches  long.  For  a balloon  of  8 inches, 
let  the  diameter  of  the  foimcr  be  j inches  and  1 j-i6ths, 
and  tl  inclufi  7-8thl  bug.  For  a I O-inch  balloon,  let 
tlie  former  be  7 inches  3- 1 6th*  diameter,  and  14!  inch- 
es long.  The  thicknefs  of  a fliell  for  a balloon  of  4 
inches  2*5ths,  mull  be  { inch.  For  a balloon  of  jF 
inches,  let  the  thickncL  of  the  paper  be  j-fiths  of  an 
inch.  For  an  8-inch  balloon,  7-8th»  of  ati  inch.  And 
fora  10-inch  balloon,  let  the  fhell  be  1 inch  1-81I1 
thick. 

Shells  that  arc  defigmd  for  flars  only,  may  be  made 
quite  round,  and  the  thinner  they  arc  at  tlie  opening, 
the  better;  for  if  they  arc  too  ftrong,  the  Hail  are 
apt  to  break  at  the  buriling  of  flic  fhell : wlten  you  are 
making  the  fhell,  make  ufc  of  a pair  of  calibres,  or  a 
round  gage,  fo  that  you  may  not  Ly  the  paper  thick- 
er in  one  place  than  another  ; and  alfo  to  know  when 
the  I hell  is  of  a proper  thicknefs.  Balloons  mull  al- 
ways be  made  to  go  eafy  into  the  mortars. 

Cafes  far  illumination  Port -fret.  Thefe  muft  be  made 
very  thin  of  paper,  and  rolled  on  formers,  from  2 to 
y-8ths  of  an  inch  diameter,  and  from  2 to  6 inches 
Log  : tlscy  are  pinched  clofe  at  one  end,  and  left  open 
at  the  other.  When  you  fill  them,  put  in  but  a little 
compoiition  at  a time,  and  ram  it  in  lightly,  fo  as  not 
to  break  the  cafe  : 3 or  4 rftmds  of  paper,  with 
the  lull  round  palled,  will  be  ilrong  enough  for  theft 
cafes. 

Ctftt  and  ticuidt  for  common  Pori- fins.  Common  port- 
fires arc  intended  purpofely  to  fire  the  works,  their 
fire  being  very  flow,  and  tile  beat  of  the  flame  fo  in- 
tenfe,  that,  if  applied  to  rockets,  leaders,  &c.  it  will  fire 
them  immediately.  Port-fires  may  be  made  of  any  length, 
but  arc  feldom  made  more  than  21  indies  long : the 
interior  diameter  of  port-fire. moulds  fhould  be  10-1 6th* 
of  an  inch,  and  the  diameter  of  the  former  { au  inch. 

The  cafes  mud  be  rolled  wet  with  paile,  and  one  end 
pinched,  or  folded  down.  Tne  mould?  fhould  be  made 
of  brafs,  and  to  take  in  two  pieces  lengthwife;  when  the 
cafe  is  in  the  two  fides,  they  arc  held  together  by  brafs 
rings,  or  hoops,  which  arc  made  to  fat  over  the  out- 
fide.  The  bon:  of  the  mould  mull  not  be  made  quite 
through,  fo  that  there  will  be  no  occafion  for  a foot. 

Thofe  port -fires,  when  ufed,  aic  held  in  copper  fix> 
kets,  fixed  on  tlie  end  of  a long  (lick  : thrfc  fockcts 
are  made  like  port-crayons,  only  with  a ferew  inflcad 
of  a ring* 

43.  Of  mixing  the  Cumfxfit ;cnt . 

The  performance  of  the  principal  part  of  fire-works 
depends  much  on  the  compofitioMs  being  well  mixed  ; 
therefore  great  care  mull  be  taken  in  this  part  of  the 
work,  particularly  for  the  compofition  for  fky-rockcts. . 

When  you  have  4 Of  5 pounds  of  ingredients  to  mix,, 
which  is  a fufficient  quantity  at  a time  ( for  a larger 

proportion* 
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Of  Mou'!*, proportion  will  not  do  fo  well),  firft  pat  the  different 
together ; then  work  them  about  with  your 
oiiu't*,  4Ci  hands,  till  you  think  they  arc  pretty  well  incorporated: 
»■— v——  after  which  put  them  into  a lawn  fieve  with  a receiver 
and  top  to  it ; and  if,  after  it  ij  fifted,  any  remains  that 
will  not  pcifs  through  the  fieve,  grind  it  again  till  fine 
enough  ; and  if  it  be  twice  fifted,  it  will  not  he  arnifs  j 
hut  the  compofitiona  for  wheels  and  common  works  are 
not  fo  material,  nor  need  be  fo  fine.  But  in  all  fixed 
works,  from  which  the  fire  is  to  play  regular,  the  in- 
gredient muft  be  very  fine,  and  great  care  taken  in 
mixing  them  well  together ; and  obferve,  that  in  all 
compofitions  wherein  are  (led  or  iron  filings,  the  hands 
muft  not  touch ; nor  will  any  works  winch  have  iron 
or  ftecl  in  their  charge  keep  long  in  damp  weather,  un- 
Jcfu  properly  prepared,  according  to  the  following  di- 
rections. 

46.  7o  preftrve  Steel  or  Iron  filings  - 

It  fometimes  may  happen,  that  fircu'orks  may  be 
required  to  be  kept  a long  lime,  or  fent  abroad  ; nei- 
ther of  which  could  be  done  with  brilliant  fires,  if 
made  with  filings  unprepared  ; for  this  rcafos,  that  the 
faltpetrc  being  of  a damp  nature,  it  caufcs  the  iron  to 
rull  ; the  confcqucncc  of  which  is,  that  when  the 
works  are  fired,  there  will  appear  but  very  few  bril- 
liant (parks,  but  inftcad  of  them  a number  of  red  and 
droffy  fpjrks ; and  befidcs,  the  charge  will  be  fo 
much  weakened,  that  if  this  was  to  happen  to  wheels, 
the  fire  will  hardly  be  ft  rung  enough  to  force  them 
round.  But  to  prevent  fuch  accidents,  prepare  your 
filings  thus : Melt  in  a glazed  earthen  pan  fo:ne  brim- 
flonc  over  a (low  fire,  ami  when  melted  throw  in  fomc 
filings;  which  keep  ft irring  about  till  they  are  cover-,, 
<d  with  brimllonc : this  you  mull  do  while  it  is  on 
the  fire  ; then  take  it  off,  and  ftlr  it  very  quick  till 
cold,  when  you  muft  roll  it  on  a board  with  a wooden 
roller,  till  you  have  broke  it  as  fine  as  com  powder; 
after  which  fift  from  it  as  much  of  the  brimllonc  as 
you  can.  There  is  another  method  of  preparing  fi- 
lings, fo  as  to  keep  2 or  3 months  in  winter ; this  may 
be  done  by  rubbing  them  between  the  ftiotvivft  fort  of 
brown  paper,  which  before  has  been  moiilcned  with 
lint  feed  oil. 

N.  B.  If  the  Wrimftonc  (hould  take  fire,  you  may 
put  it  out,  b^r  covering  the  pan  clofe  at  top  : it  is  not 
of  much  figmfication  what  quantity  of  brimllonc  you 
ufc,  fo  that  there  is  enough  to  give  each  grain  of  iron 
a coat ; but  as  much  as  will  cover  the  bottom  of  a 
pan  of  about  1 foot  diameter,  will  do  for  5 or  6 pound 
of  filings,  or  call-iron  for  gerbot. 

4.7.  To  drive  or  ram  Sky-rockets , &c. 

Rockets  drove  over  a piercer  muft  not  have  fo 
much  composition  put  in  them  at  a time  as  when 
drove  foKd  ; for  the  piercer,  taking  up  great  part  of 
die  bore  of  the  cafe,  would  caufe  the  rammer  to  rife 
too  high  ; fo  that  the  prefiurc  of  it  would  not  be  fo 
great  on  the  compofition,  nor  would  it  be  drove  every- 
where equal.  To  prevent  this,  obferve  the  follow- 
ing rule  : That  for  thofc  rockets  which  arc  rammed 
.ever  a piercer,  let  the  ladle  (c)  hold  as  much  compoli- 
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tion  as,  when  drove,  will  raife  the  drift  J-  the  interior  Of 
diameter  of  the  cafe,  and  for  thofc  drove  folid  to  con-*-*®5****'1* 
tain  as  much  as  will  raife  it  1 the  exterior  diameter  of^^'iiultcT 
die  cafe  : ladles  are  generally  made  to  go  cafy  in  the  ~ 

cafe,  and  the  length  of  the  (coop  about  1 i of  its  own 
diameter. 

The  change  of  rockets  muft  always  be  drove  1 dia- 
meter above  the  piercer,  and  on  it  muft  be  rammed 
l -3d  of  a diameter  of  clay;  through  the  middle  of 
which  bore  a final!  hole  to  the  compofition,  that,  when 
the  charge  is  burnt  to  the  top,  it  may  communicate  ita 
fire,  through  the  hole,  to  die  liars  in  the  head.  Great 
care  mull  be  taken  to  ftrike  with  the  mallet,  and  with 
an  equal  force,  the  fame  number  of  llrokcs  to  each  ladle- 
full  ol  charge  ; otherwife  the  rockets  will  not  rife  with 
an  uniform  motion,  nor  will  the  compofition  bum  equal 
and  regular : for  which  reafon  they  cannot  carry  a pro- 
per tail;  for  it  will  break  before  the  rocket  has  got  half 
way  up,  ialtcad  of  reaching  from  the  ground  to  the  top, 
where  die  rocket  breaks  and  difpetfes  the  liars,  rains, 
or  whatever  is  contained  in  the  head.  When  you 
arc  ramming,  keep  the  drift  conllantly  turning  or 
moving ; and  when  you  ufe  die  hollow'  rammers,  knock 
out  ot  them  die  compofition  now  and  then,  or  the 
piercer  will  fplit  them.  To  a rocket  of  4 oz.  givr 
to  each  ladle-full  of  charge  16  llrokcs ; to  a rocket  of 
1 lb.  28  ; to  a 2 -pounder,  36 ; to  a 4-pounder,  424 
and  to  a 6-poundcr,  56:  but  rockets  of  a larger  fort 
cannot  be  drove  well  by  hand,  but  muft  be  rammed 
with  a machine  made  in  the  fame  manner  as  thofc  for 
driving  piles. 

The  method  of  ramming  of  wheel-cafes,  or  any  other 
fort,  in  which  the  charge  is  drove  folid,  is  much  the 
fame  as  lky-rockcts ; for  the  fame  proportion  may  be 
obferved  in  the  ladle,  and  die  fame  number  of  ftrokes 
given,  according  to  their  diameters,  all  cafes  being  di- 
ftiuguilhcd  by  their  diameters.  In  this  manner,  a cafe, 
whofe  bore  is  equal  to  a rocket  of  4 oz.  is  called  a 
4-0/.  cafe,  and  that  which  is  equal  to  an  8-oz  rocket 
an  8-oz.  cafe,  and  fo  on,  according  10  the  different 
rockets. 

Having  taught  the  metliod  of  ramming  cafes  in 
moulds,  wc  thall  here  fay  fomething  concerning  thofe 
filled  without  moulds ; which  method,  for  ftrong  palled 
cafes,  will  do  extremely  weft,  and  fare  the  expence  of 
making  fo  many  moulds.  The  reader  muft  here  ob- 
ferve, when  he  fills  any  fort  of  cafes,  to  place  the  mould 
on  a perpendicular  block  of  wood,  and  not  on  any  place 
that  is  hollow ; for  we  have  found  by  experience,  that 
when  cafes  were  rammed  on  driving  benches,  which 
were  formerly  ufed,  the  works  frequently  mifearned, 
on  account  of  the  hollow  rcfillance  of  the  benches, 
which  oft  jarred  and  loofcntd  the  charge  in  the  cafes; 
but  this  accident  never  happens  when  the  driving  blocks 
arc  ufed  (d). 

When  cafes  arc  to  be  filled  without  moulds,  pro- 
ceed thus.  Have  fomc  nipples  made  of  brals  or  iron* 
of  ftvtral  forts  and  fizes,  in  proportion  to  the  cafes, 
and  to  ferew  or  fix  in  the  top  of  the  driving  block ; 
when  you  have  fixed  in  a nipple,  make,  at  about  i* 

inch 


( c)  A copper  fcoop  with  a wooden  handle. 

(d)  A piece  of  hard  wood  in  the  form  of  an  anvil  block. 
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OfMwH*  indi  from  If,  a fquart  bole  in  the  block,  6 inches  deep 
f inch  diameter;  then  have  a piece  of  wood,  6 inch- 
ntK»°4u!  * s ^°ngcr  the  cafe  intended  to  be  tilled,  and  2 inches 

fquarc  ; on  one  fide  of  it  cut  a groove  almoft  the  length 
ot  the  cafe,  whofc  breadth  and  depth  mult  be  fuflicicnt 
to  cover  near  4 the  cafe  ; then  cut  the  other  end  to  fit 
the  hole  in  the  block,  but  take  care  to  cut  it  fo  that 
the  groove  may  be  of  a proper  dirtauee  from  the  nipple; 
this  hrlf  mould  being  made  and  fixed  tight  in  the  block, 
cut,  in  another  piece  of  wood  nearly  of  the  tame  length 
as  the  cafe,  a groove  of  the  fame  dimcnlions  as  that  in 
the  fixed  piece  ; then  put  the  cafe  on  the  nipple,  and 
with  a cord  tie  it  and  tlie  2 haF-moulds  together,  and 
you r cafe  will  be  ready  for  filling. 

The  dimenfions  of  the  aboveticfcril>ed  half-moulds 
are  proportionable  for  cafe*  of  8 ounces ; but  notice 
muil  be  taken,  that  they  differ  in  fixe  in  proportion  to 
the  cafes. 

Note,  The  clay,  mentioned  in  tills  article,  mull  he 
prepared  after  this  manner : Get  fume  clay,  in  which 
there  is  no  (lone*  nor  fand,  and  bake  it  in  an  oven  till 
quite  dry  ; then  take  it  out  and  beat  it  to  a powder,  and 
afterwards  fift  it  through  a common  hair-fieve,  and  it 
will  be  fit  for  ufe. 

48.  Proportion  of  MatlrU. 

The  bell  wood  for  mallets  is  dry  beech.  If  a pcrfuti 
ufes  a mallet  of  a moderate  fixe,  in  proportion  to  the 
rocket,  according  to  his  judgment,  and  if  the  rocket  fac- 
eted*, he  may  depend  on  the  reft,  by  ufing  the  fame  mal- 
let ; yet  it  will  be  ncccflary  that  cafes  of  different  forts  be 
drove  with  mallets  of  different  fixes. 

The  following  proportion  of  the  mallets  for  rockets 
of  any  fixe,  from  1 ox.  to  6 lb.  may  be  obferved ; but 
as  rockets  arc  fcldom  made  lcfs  than  i 02.  or  laigcr 
than  6 lb.  wc  fhall  leave  the  management  of  them  to 
the  curious  ; but  all  cafes  under  1 02.  may  be  rammed 
with  an  02.  rocket  mallet.  Your  mallets  will  ftrike 
more  folid,  by  having  their  handles  turned  out  of  the 
fame  piece  as  the  head,  and  made  in  a cylindrical  form. 
Let  tiicir  dimcnfiouii  be  worked  by  the  diameters  of  the 
rockets  : for  example  ; let  the  thicknck  of  the  head  be 
3 diameters,  and  its  length  4,  and  the  length  of  the 
handle  5 diameters,  whofc  thicknefs  mu  ft  be  in  propor- 
tion to  the  band- 

49.  Proportion  of  Sly-ro<lett,  and  manner  of  heading 
them. 

Fig.  13.  reprtfents  a rocket  complete  without  its 
flick,  whofc  length  from  the  neck  is  5 diameters  1 -6th ; 
the  cafes  fhould  always  be  cut  to  this  length  after  they 
are  filled.  M is  the  head,  which  is  2 diameters  high, 
and  1 diameter  t-6th  t m breadth  ; N the  cone  or  cap, 
whofc  perpendicular  height  mull  be  1 diameter  i*3<i. 
Fig.  1 4.  the  collar  to  which  the  head  is  fixed  : this  is 
turned  out  of  deal  or  any  fight  wood,  and  its  exterior 
diameter  mud  be  equal  to  the  interior  diameter  of  the 
head;  i-6th  will  be  l'ufficicnt  for  its  thickncfs,  and 
round  the  outfide  edge  mud  be  a groove  ; the  interior 
diameter  of  the  collar  mud  not  be  quite  fo  wide  as  the 
exterior  diameter  of  the  rocket : when  this  is  to  be 
glued  on  tbe  rocket,  you  mull  cut  two  or  three  rounds  of 
paper  off  the  cafe,  which  will  make  a fhoulder  for  it  to 
reft  upon.  Fig.  15.  a former  for  the  head : two  or  three 
rounds  of  paper  well  pafted  will  be  enough  for  the 
head,  which,  when  rolled,  put  the  collar  on  that  part 
of  the  former  marked  O,  which  mull  fit  the  infidc  of 
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it;  then,  with  the  pinching  cord  pinch  the  bottom  ef  Of 

the  head  into  the  groove,  and  tic  it  with  fmall  twine.  Mi**- 

Fig.  1 6.  a former  for  the  cone.  Vo  make  the 

cut  your  paper  in  round  pieces,  equal  in  diameter  «■*"  ^ ^ '< 

twice  the  length  of  the  cone  you  intend  to  make  j which 

pieces  being  cut  into  halves,  will  make  two  caps  each, 

without  wafting  any  paper  ; having  formed  the  caps, 

pallc  over  each  of  them  a thin  white  paper,  which  mull 

be  a little  longer  than  the  cone,  fo  as  to  project  about 

t an  inch  below  the  bottom  : this  projection  of  paper, 

being  notched  and  pafted,  feivcs  to  fallen  the  cap  to 

the  head. 

When  you  load  the  heads  of  yout  rockets,  with  flan:, 
rains,  ferpeuts,  crackers,  fcrulls,  or  any  thing  clfe,  ac- 
coiding  to  your  fancy,  remember  always  to  put  1 ladle- 
full  ol  meal-powder  into  each  head,  which  will  be  enough 
to  burfl  the  head,  ar.d  difpctfe  the  liars,  or  wliatever  it 
contains  : when  the  heads  are  loaded  with  any  fort  of 
cafes,  let  their  mouths  be  placed  downwards  ; and  after 
the  heads  are  filled,  paftc  on  the  top  of  them  a piece 
of  paper,  before  you  put  on  the  caps.  A%  the  fixe 
of  the  liars  often  differ,  it  would  be  necdlefs  to  give  an 
cxatl  number  for  each  rocket ; but  this  rule  may  be 
obferved,  that  the  heads  may  be  nearly  filled  with  what- 
ever they  are  loaded. 

50.  Deco>  alhnt  for  Sly -rocket r. 

Sky-rockets  bearing  the  pre-eminence  of  ail  fire- 
works, it  will  uoi  be  improper  to  treat  of  their  various 
kinds  of  decorations,  which  arc  directed  according  to  • 
fancy.  Some  arc  headed  with  (tars  of  different  forts, 
fuch  as  tailed,  brilliant,  white,  blue,  and  yellow  liars, 

&c. ; fomc  with  gold  and  fiber  rain  ; others  with  fer- 
pents,  crackers,  firefcrolls,  marrons  ; and  fomc  with 
fmall  rockets,  and  many  other  devices,  as  the  maker 
plcafcs. 

Dime 'font  and  poife  of  Roile'fUh. 
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The  laft  column  on  the  right,  in  the  above  table, 
exprefiea  the  diftancc  from  the  top  of  the  cone,  where 
the  ftiek,  when  tied  on,  Ihould  balance  the  rocket, 
fo  as  to  Hand  in  an  equilibrium  on  one's  finger  or 
the  edge  of  a knife.  TTie  heft  wood  for  the  flicks  is 
dry  deal,  made  thus.  When  you  have  cut  and  planed 
the  flicks  according  to  the  dimenfums  given  in  the 
table,  cut,  on  one  of  the  flat  fides  at  the  top,  a groove 
the  length  of  the  rocket,  and  as  broad  as  the  Hick  will 
allow  ; then,  on  the  oppofitc  flat  fide,  cut  two  notches 
for  the  cord,  which  ties  on  the  rocket,  to  lie  in ; one 
of  thefc  notches  mull  be  near  the  top  of  the  flick, 
8-  and- 
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Of Mo-itd*. and  the  other  facing  the  neck  of  the  rockets;  the 
ru'i  *j  'diftance  between  thefe  notches  may  eafily  he  known, 
itK-uf-i  *^or  *°P  ihould  always  touch  the  head 

- -v of  the  rocket.  When  your  rockets  and  flicks  arc 

ready,  lay  the  rockets  in  the  grooves  in  the  flicks, 
and  tic  than  on.  Tbofe  who,  merely  for  curiolity, 
may  chooic  to  make  rockets  of  different  lues,  from 
thofe  expreffed  i*  the  table  of  dimehfions,  may  find 
the  length  of  their  flicks,  by  making  them  for  rockets, 
from  { oz.  to  i lb.  60  diameters  of  the  rocket  long ; 
and  for  rockets  above  lib.  50  or  52  diameters  will  be 
a good  length  ; their  thickncfs  at  top  may  be  about 
-J  a diameter,  ard  their  breadth  a very  little  more ; 
thetr  fquare  at  bottom  is  generally  equal  to  { the  thick- 
ncfs at  top.  But  although  the  dimenfion*  of  the 
flicks  he  very  nicely  obfenred,  you  muff  depend  only 
on  their  balance  ; for,  without  a proper  counterpoife, 
vour  rockets,  inftcad  of  mounting  perpeml'eularly,  will 
take  an  oblique  diicdtion,  and  fall  to  the  ground  before 
they  arc  burnt  out. 

; r.  Borin’  Rot  lets  which  bar*  hern  drrivnfoht?. 

Fig.  18.  reprefentfl  the  plan  of  an  apparatus,  or 
lathe,  for  boring  of  rockets.  A the  large  wheel, 
which  turns  the  fmall  one  B,  that  works  the  rammer 
C : thefe  rammers  are  of  different  fires  according  to 
the  rockets ; they  muff  be  of  the  fame  diameter  as  the 
top  of  the  bore  intended,  and  continue  that  thickncfs 
a little  longer  than  the  depth  of  the  bore  required, 
and  their  points  muff  be  like  that  of  an  nugre  : the 
tluck  end  of  each  rammer  muff  be  made  fquare,  and 
all  of  the  fame  fi/c,  fo  as  to  lit  into  one  focket,  where- 
in they  are  fafteiwd  by  a ferew  D.  E the  guide 
for  the  rammer,  which  is  made  to  move  backwards 
and  forward* ; fo  that,  after  you  have  marked  the 
rammer  3 1 diameters  of  the  rocket  from  the  point, 
fet  the  guide,  allowing  for  the  thickncfs  of  the  fronts 
of  the  rocket  boxes,  and  the  neck  and  mouth  of  the 
rocket ; fo  that  when  the  front  of  the  large  box  is 
cJofc  to  the  guide,  the  rammer  may  uot  go  too  far  up 
the  charge.  F,  boxes  for  bolding  the  rockets,  which 
are  made  fo  as  to  fit  one  in  another ; their  Tides  mutt 
be  equal  in  thickneU  to  the  difference  of  the  diame- 
ters of  the  rockets,  and  their  interior  diameters  equal 
♦o  the  exterior  diameters  of  the  rockets.  To  prevent 
the  rocket’s  turning  round  while  boring,  a piece  of 
wood  mutt  be  placed  againtt  the  end  of  the  box  in  the  in- 
fidc,  and  preffed  againtt  the  tail  of  the  rocket ; this 
will  alfo  hinder  the  rammer  from  forcing  the  rocket 
backwards.  G,  a rocket  in  the  box.  H,  a box  that 
flides  under  the  rocket-boxcs  to  receive  the  borings  for 
the  rockets,  which  fall  through  holes  made  on  purpofc 
in  the  boxes  ; thefe  holes  mutt  be  just  under  the  mouth 
of  the  rocket,  one  in  each  box,  and  all  to  correfpond 
with  each  other. 

Fig.  19.  is  a front  view  of  the  large  rockct-box. 
I,  an  iron  plate,  in  which  arc  hole*  of  different  fixes, 
through  which  the  rammer  paffen ; this  plate  is  fa- 
flrriyd  with  a ferew  in  the  centre,  fo  that  when  you 
change  the  rammer,  you  turn  the  plate  round,  hut 
always  let  the  hole  you  arc  going  to  ufc  be  at  the 
bottom  : the  front*  of  the  other  boxes  mutt  have  holes 
in  them  to  correfpond  with  thofe  in  the  plate.  K, 
tbe  lower  part  of  the  large  box  ; which  is  made  to  fit 
the  iufidr  of  the  lathe,  that  all  the  boxes  may  move 
q;ute  ftcady. 
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Fig.  2?.  is  a pcrfpeflivc  view  of  the  lathe.  I.,  the  Of 
guide  for  the  rammer,  which  is  fet  by  the  ferew  at 
bottom.  _ n«r;,!n3ii,‘ 

Fig.  21.  A view  of  the  front  of  tlic  guide  facing  the  , ._‘r 

rammer.  M,  an  iron  plate,  of  the  fame  dimenfiona 
as  that  on  the  front  of  tin:  box,  and  placed  in  the  lame 
direction,  and  alio  to  turn  on  a ferew  in  the  centre. 

N,  the  rockct-box  which  Hides  backward*  and  for- 
wards: when  you  have  fixed  a rocket  in  the  box, 
pufh  it  forward*  againtt  the  rammer ; and  when  yoa 
think  the  feoop  of  the  rammer  is  full,  draw  the  box 
back,  and  knock  out  the  compafitHHi : this  you  mutt? 
do  till  the  rocket  is  bored,  or  it  will  be  in  danger 
of  taking  fire  ; and  if  you  bore  in  a hurry,  wet  the 
end  of  the  rammer*  now  and  then  with  od  to  keep 
it  cool. 

Having  bored  a number  of  rockets,  you  muff  hare 
laps  of  different  forts  according  to  the  rockets.  Thefe 
taps  air  a little  longer  than  the  bore  : but  when  youufe 
them,  mark  them  3 J diameters  from  the  point,  allowing 
•for  the  thickncfs  of  the  rocket’s  neck  ; then,  holding 
the  rocket  in  one  hand,  you  tap  it  with  the  other.  Ore 
of  thde  tap*  is  rcprrfentcd  by  t»g.  22.  They  are  made 
in  the  fame  propoition  a*  the  fixed  piercers,  and  arc 
hollowed  their  whole  length. 

5 2.  Hand  Jtlothtne  u/rd  Jvr  faring  of  Rockets  injlead  of 
a Lithe. 

Thefe  fort  of  machims  anfwcr  very  well,  though 
not  fo  expeditious  at  the  lathes.  But  tl»cy  are  not  foex- 
pciifivc  to  make,  and  they  may  be  worked  by  one  man  5 
whereas  the  lathe  will  require  three.  Fig.  23.  repre- 
fents  the  machine,  O,  the  rocket  boxes,  which  arc 
to  be  fixed,  and  not  to  Aide  as  thofe  in  the  latlie.  FQ 
arc  guide*  for  the  rammer*,  that  are  made  to  Hide  to- 
gether, as  the  rammer  moves  forward : the  rammers  for 
thefe  forts  of  machines  mutt  be  marie  of  a proper  length,  , 

allowing  for  the  thickncfs  of  the  front  of  the  boxes,  and 
the  length  of  the  month  and  neck  of  the  cafe  ; on  the 
fquare  end  of  thefe  rammers  muff  be  a round  Ihoulder 
of  iron,  to  turn  againtt  the  outlidc  of  tbe  guide  by 
which  means  tbe  guides  arc  forced  forward*.  R,  the 
flock  which  turns  tl»e  rammer,  and  while  turning  mutt 
be  prefled  towards  the  rocket  by  the  body  of  the  man 
who  works  it ; all  the  rammers  arc  to  be  made  to  fit 
one  ttock. 

7 "0  make  targe  G cries. 

Fig.  I.  reprefents  a wooden  former;  fig.  2.  a gerbe  Fli'c 
complete,  with  its  foot  or  (land.  The  cates  fbrgcibcs  cccc sm- 
art made  very  ttrong,  on  account  of  the  ftrength  of  the 
compofitioii  ; which,  when  fired,  comes  out  with  great 
velocity  : therefore,  to  prevent  their  borttixg,  the  paper 
fhould  be  patted,  and  the  cafes  made  as  thick  at  the  top 
a*  at  the  bottom.  They  Ihottld  alfo  have  very  long 
necks,  for  this  reafon  ; firft,  that  the  particles  of  iron 
will  have  more  time  to  be  heated,  by  meeting  with 
greater  refill  an  ce  in  getting  out,  than  with  a ttiort 
neck,  which  would  be  burnt  too  wide  before  the 
charge  be  confuined,  and  fpoil  the  effeft : fecondk, 
that  with  long  necks  the  liars  will  be  thrtwm  to  a great 
height,  and  will  not  fall  before  they  are  fpent,  or 
fprrad  too  much  ; but,  when  made  to  perfection,  will 
rife  and  fpread  in  fuels  a manner  a*  to  form  exactly  a 
wheat- fheaf. 

In  the  ramming  of  grrbes,  there  will  Ik  no  need  of 
a mould,  the  cafes  bring  luiHcknlly  ttrong  to  fuppoit 
7 them* rives. 
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0:  Mowld*, themfelves.  But  you  arc  to  be  careful,  before  you  bc- 

to  ram*  tn  ^*dVC  8 P’*cce  woo<^  wad*  to  1,1 the 

lament*  nrc^  » f°r  tltt*  be  not  done,  the  compofition  will 

&i  ’ fall  into  the  neck,  and  leave  a vacancy  in  the  cafe, 
v^“'  which  will  caufe  the  cafe  to  buril  fo  foon  as  the 
fire  arrives  at  the  vacancy.  You  mull  likcwilc  obferve, 
that  the  firft  ladle  of  charge,  or  fecond,  if  you  think 
■proper,  be  of  fomc  weak  competition.  When  the  cafe 
is  filled,  take  out  the  piece  of  wood,  and  fill  the  neck 
with  feme  flow  charge.-  Gcrbcs  arc  generally  made 
about  6 diameters  long,  from  the  bottom  to  the  top 
of  the  neck  ; their  bore  mull  be  l-yth  narrower  at  top 
than  at  bottom.  The  neck  S is  i-6th  diameter  and  | 
long.  T,  h wooden  foot  or  Hand,  on  which  the  gerbe 
is  fixed.  This  may  be  made  with  a choak  or  cylinder 
4 or  5 inches  long  to  fit  the  infideof  the  cafe,  or  with 
a hole  in  it  to  put  in  the  gerbe  ; both  thefe  method* 
will  anfwer  the  fame.  Gcrbcs  produce  a moll  bril- 
liant fire,  and  arc  very  beautiful  when  a number  of 
them  arc  fixed  in  the  front  of  a building  or  a collection 
of  fireworks.  ^ 

AT.  B.  Gerbe*  arc  made  by  their  diameters,  and  their 
calcs  at  bottom  £ thick.  The  method  of  finding  the 
interior  diameter  of  a gerbe  is  thus  : Suppofing  you 
W'ould  have  the  exterior  diameter  of  the  cafe,  when  made, 
to  be  5 inches,  then,  by  taking  2-4ths  for  the  Tides  of 
the  cafe,  there  will  remain  2-f  inches  for  the  bore,  which 
will  be  a very  good  fizc.  Thefe  fort  of  gcrbcs  fliould 
be  rammed  very  hard. 

54.  Small  Gerber,  or  white  Fount  ain't 
May  be  made  of  4 ox.  8 oz.  or  1 lb.  calV*,  palled  and 
made  very  ft  rung,  of  what  length  you  plcafc  : but, 
before  you  fill  them,  drive  in  day  one  diameter  of  their 
orifice  high ; and  when  you  have  filled  a cafe,  bore 
a vent  through  the  centre  of  the  day  to  the  com- 
pofition : the  common,  proportion  will  do  for  the  vent, 
which  tnuft  be  primed  with  a flow  charge.  Thefe 
fort  of  cafes,  without  the  clay,  may  be  filled  with  Chi- 
* nefc  fire. 

pJate  55.  To  male  Paf  board  and  Paper  Mortars. 

CD-CiXiX-  Fig.  3.  reprefent*  a former,  and  fig.  4.  an  elm  foot, 
for  the  mortar.  Fig.  5.  reprefents  a mortar  complete  : 
thefe  mortars  are  bdt  when  made  with  pafteboard,  well 
palled  before  you  begin  ; or,  inllead  of  pallc,  you 
may  ufe  glue.  For  a coehorn  mortar,  which  is  4 in- 
ches 2-5  ths  diameter,  roll  the  pafteboard  on  the  former 
l -6th  of  its  diameter  thick  ; and,  when  dry,  cut  one 
end  fmooth  and  even  ; then  nail  and  glue  it  on  the  up- 
per part  of  the  foot : when  done,  cut  off  the  patle- 
board  at  top,  allowing  for  the  length  of  the  mortar  2* 
diameters  from  the  mouth  of  the  powder-chamber; 
then  bind  the  mortar  round  with  a ilrong  cord  wetted 
with  glue.  U,  the  bottom  part  of  the  foot  1 diame- 
ter t-jds  broad,  and  1 diameter  high;  and  that  part 
which  goes  into  the  mortar  is  2-3ds  of  its  diameter 
high.  \V,  is  a copper  chamber  for  powder,  made  in 
a conical  form ; and  is  1 -3d  of  the  diameter  wide,  1 f 
of  its  own  diameter  long.  In  the  centre  of  the  bot- 
tom of  this  chamber,  make  a fmall  hole  a little  way 
down  the  foot ; this  hole  muft  be  met  by  another  of 
the  fame  lize,  made  in  the  fide  of  ths  foot,  a*  is  (hown 
in  the  figure.  If  thefe  holes  are  made  true,  and  a cop- 
per pipe  fitted  into  both,  the  mortar  when  loaded  will 
prime  itfclf ; for  the  powder  will  naturally  fall  to  the 
bottom  of  the  firft  hole;  then  by  putting  a bit  of 
You  XV.  Part  IT. 
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quick-match  in  the  fide  hole,  vour  mortar  will  be  ready  V-r-haJ 
to  be  fired.  ■ ' * 

Mortars  of  yi,  eight  and  ten  inches  diameter,  may  * 
be  made  of  paper  or  pafteboard,  by  the  above  me- 
thod, and  in  the  fame  proportion  ; but  if  larger,  it 
will  be  bell  to  have  them  made  of  brafs.  A'.  B,  The 
copper  chamber  mull  have  a fmall  rim  round  its 
edge  with  holes  in  it,  for  (crews  to  make  it  fall  in  the 
foot. 

Sect.  TIT.  To  had  Air-ballocns,  with  the  vwnUee 
of  Stars,  Serpent st  Snakes,  Rain-fails,  in 
Shells  of  each  nature . 

56.  Mortars  to  throw  Aigrettes,  iff*,. 

When  you  fill  your  IhclU,  you  mull  fiift  put  in  the 
ferpents,  rains,  ftars,  &c.  or  whatever  they  are  com- 
posed of;  then  the  blowing* powder ; but  the  fhells 
mull  not  be  quite  filled.  AU  thnfc  things  mull  be  put 
in  at  the  fuze  hole  ; hut  marrons  being  too  large  to  go 
in  at  the  fuze  hole,  mull  be  put  in  before  the  intide 
(hell  be  joined.  When  the  (hells  are  loaded,  glue  and 
drive  in  the  fuzes  very  tight.  For  a coehorn  balloon, 
let  the  diameter  of  the  fuze  hole  be  ^ths  of  an  inch  ; 
for  a royal  balloon,  wliich  is  near  yi  inches  diameter, 
make  the  fuze  hole  r inch  £th  diameter  ; for  an  8-inch 
balloon,  1 inch  ^tlis ; and  for  a 10- inch'  balloon,  1 
inch  Jths. 

Air-bailoons  arc  divided  into  4 forts ; viz.  firft,  illu- 
minated balloons ; fccond,  balloons  of  ferpents  ; third, 
balloons  of  reports,  marrons,  and  crackers  ; and  fourth, 
compound  balloons.  The  number  and  quantities  of  each 
article  lor  the  different  (hells  are  as  follow. 

Coehorn  balloon  illuminated.  oz. 

Corn}  P°"dcr  { \ it 

Powder  for  the  mortar  - 2 

Length  of  the  fuze  compofition,  -’ths  of  an  inch  ; 

1 oz.  drove  or  rolled  ftars,  as  many  as  will  nearly  fill 
the  (hell. 

Ct  thorn  balloon  of  ferpents.  oz. 

Com}p°wder{  1* 

Powder  for  the  mortar  - - - 2^ 

Length  of  the  fuze  compofition  4t$ ths  of  an  inch  : 
half-ounce  cafes  drove  3 diameters,  and  bounced  3 dia- 
meters, and  half-ounce  cafes  drove  2 diameters  aud 
bounced  4,  of  each  an  equal  quantity,  and  as  many  of 
them  as  will  fit  in  caftly  placed  head  to  tad. 

Coehorn  balloons  of  crackers  and  reports . oz. 

Meal!  , f - - - 14 

Corn  j P°wdcr  1 of 

Powder  for  the  mortar  - - - 2 

Length  of  the  fuze  compofition  j ths  of  an  inch.  Re- 
ports 4,  and  crackers  of  6 bounces  as  many  as  will  fill 
the  fticU. 

Compound  coehorn  balloons.  oz.  dr. 

powder  j ' ’ ' ♦ 

Lorn  1 r l - - o 1 z 

Powder  for  the  mortar  - - 2 4 

Length  of  the  fuze  compofition  41  ths  of  an  inch  : 

4 ounce  cafes  drove  34  diameters  and  bounced  2,  16  ; 

4 ounce  cafes  drove  4 diameters  and  not  bounced  10; 
blue  tlrung  ftars,  1 3 ; rolled  dare,  as  many  as  will  com- 
plete the  balloon. 

4 T Royal 
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Royal  balloon t illuminated.  02.  dr . 

Conil^f  -'  •*  O'* 

Powder  for  the  mortar  - * 3 0 

Length  of  the  fuze  competition  4|ths  of  an  inch  { 
1 ounce  lining  ftuvty  j rolled  Hare,  u miny  as  the 
(hell  will  contain,  allowing  room  for  the  fuze. 

Royal  balloont  of ferfaiii.  oz.  dr. 

E]  !”"•'{  .•  : ■ 

Ponder  for  the  mortar  - - 3 ** 

Length  of  the  fuze  competition  I iurh  : 1 ounce- 
cafes  drove  34  and  4 diameters,  and  bounced  2,  of  each 
an  equal  quantity,  fufticicnt  to  load  the  fhclL 

Royal  balloont  m/tlb  cracker t ajd  matron  r,  oz.  dr. 

-■ 

Powder  for  filing  the  mortar  - ’ 3 0 

i^ngth  of  the  fu/e  curnpofifion  Ijlhs  of  »n  u-h  ; 
icpons  1 z,  and  completed  with  crackers  of  8 bounce*. 

Comfouiub  roytti  Wihsu.  oz.  dr. 

C«™}p°w<!"{  ‘‘6 

Powder  for  the  mortar  * “ .1  1 1 

Length  of  the  fuze  compofttion  i inch  : i ounce 
cafes  drove  and  bounced  2 diameters,  8(2  ounce  calcs 
filled  ^ tbs  of  an  inch  with  ftar  enmpofuion,  and  bounced 
a diameters,  8 ( fiber  rain-falb,  to  ; z ounce  tailed 
tar*,  1 6 ; rolled  brilliant  [tars,  30.  If  thisHhould  not 
be  fuificient  to  load  site  (hell,  you  may  complete  it  with 
gold  rain-fall*.  _ _ * 

£i^btt»ch  balloont  illuminated.  OZ.  dr. 

Mean  . t ■ • 28 

Corn  ( P°w  kr  1 - 1 4 

Powtier  for  the  mortar  * ' 9 0 

Length  of  the  fuze  compofttion  1 inch  {th:  2 ounce 
at  rove  liars,  4.8  t 2 ounce  cafes  drove  with  liar  rompo- 
litihn  Jth»  of  an  inch,  and  bounced  3 diameters,  1 2 ( 
and  the  balloon  completed  with  2 ounce  drove  brilliant 
liars. 

bl-inlh  balloont  of  forfait.  oz.  dr. 

Meal!  , C - • * 0 

Corn}  P°W,'Cri 

Powder  for  the  mortar  - . - 9 8 

Length  of  the  fuze  compotitiou  1 inch  tY™1  : 201 
cafes  drove  t«  diameter  and  bounced  2,  and  1 ounce 
cale*  drove  2 diameters and  bounced  of  each  an  equal 
quantity  fufficient  for  the  IhclU 

A*.  H.  '1  he  Uar-cotnputitioo  drove  iu  bounced  cafes 
muil  be  managed  thus : Firft,  the  cafes  xnuft  be  pinch- 
ed clofc  at  one  end,  then  the  corn-powder  put  in  for  a 
report,  and  the  cafe  pinched  again  clofc  to  the  powder, 
only  leaving  a final]  vent  for  the  ftar  compofttion,  which 
is  drove  at  top,  to  communicate  to  the  powder  at  the 
bounce  end. 

Compound  eight-inch  boilo-mt,  , oz.dr. 

P°wder  { - ’ - ’ ■ «* 

Powder  for  the  mortar  - “94 

Length  of  the  fuze  compofttion  |th  : 4 ounce  cafes 
druve  with  liar  compohtion  Jths  of  an  inch,  and  botui- 
eed  3 diameters,  16  ; z ounce  tailed  flars,  t6;  2 ounce 
drove  brilliant  Kars,  il  ( lilvtr  tain-falls,  20  ( 1 ounce 
drove  blue  Rats,  20  j and  1 ounce  cafes  drove  and  boun- 
ced 2 diameters,  as  many  as  will  till  the  Ibcll, 
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^ powder 


Meal 
Com  _ 

Powder  for  the  mortar  • - - 9*4 

Length  of  the  fu/.e  compofttion  1 inch{th:  cracker* 
ef  6 reports,  to  ; gold  rains,  14  ; 2 ounce  cafes  drove 
with  flar  compofttion  4ths  of  an  inch,  and  bounced  2 
duu niters,  16}  2 ounce  tailed  flare,  16 j 2 ounce  drove 
brilliant  liars,  I 2 ; lilver  rains,  10  ; I ounce  drove  blue 
liars,  20  ; and  1 oz.  cafes  drove  with  a brilliant  charge 
2 diameters  and  bounced  3,  as  many  as  the  fhell  will 
hold. 

A compound  ten-inch  balloon.  oz.  dr. 

Con,}p°wdCT{  - * - z 8 

Powder  for  the  mortar  - - 128 

Length  of  the  fuze  competition  4£thsof  an  inch: 

1 ounce  cafe*  drove  and  bounced  3 diameters,  16. 
Crackers  of  8 reports,  1 2 ; 4 ounce  cafes  drove  {■  inch 
with  ttar  competition,  and  bounced  2 diameters,  14; 

2 ounce  cales  drove  with  brilliant  tire  1 4 diameter,  and 
bounced  2 diameters,  16:  2 ounce  drove  brilliant  itare, 
30  : 2 ounce  drove  blue  liars,  3;  gold  rains,  20;  tilvtT 
rains,  20.  After  all  thefe  art  put  in,  fill  the  remain- 
der of  the  cafe  with  tailed  and  rolled  liars. 

Ten-inch  balloont  of  three  1 bargee,  OZ.  dr. 

Meal  7 , f - - - 30 

Corn}  P"*11"  j l 2 

Powder  for  the  mortar  - - 1 3 o 

length  of  the  fuze  competition  t inch.  The  fhell 
mull  be  loaded  with  2 ounce  cafes,  drove  with  flar  com- 
polition  jth  of  an  inch,  and  011  that  1 diameter  of  gold 
fire,  then  bounced  3 diameters ; or  with  2 ounce  cafes 
firft.  filled  1 diameter  with  gold  fire,  then  Jth  of  ati  inch 
with  flar  compofttion,  and  on  that  I jth  diameter  of 
brilliant  fire.  Thefe  cafes  muft,  be  well  lecured  at  top 
of  the  charge,  leil  they  ihould  take  fire  at  both  cuds  ; 
but  their  necks  mud  be  larger  than  the  common  pro- 
portion. 

57.  To  mole  Balloon  Rut. a. 

Fuze*  for  air-balloons  are  fometimes  turned  out  of 
dry'  beech,  wills  a cup  at  ton  to  hold  the  quick-match, 
a*  you  lee  in  fig.  5.  but  if  made  w itli  palled  paper, 
they  \v ill  do  as  will : the  diameter  of  the  former  for 
fuzes  for  cothorn  balloon*  mull  be  { an  inch  ; for  a 
loyal  fuze,  {th*  of  an  inch  } for  an  8-inch  fuze,  -I  ths  ef 
an  inch  ; and  for  a 10-inch  fuze,  {ths  of  an  inch.  Ha- 
ving rolled  your  cafes,  pinch  aud  tic  them  almolt  clofc 
at  one  end  ; then  drive  them  down,  and  let  them  dry. 
Before  you  begin  to  till  them,  mark  on  the  outfidc  of 
the  cafe  the  length  of  the  charge  required,  allowing  for 
the  thioknefs  of  the  bottom  ; aud  w lieu  you  have  ram- 
med in  the  compofttion,  take  two  pieces  of  quick-match 
about  6 inches  long,  and  lay  one  end  of  each  on  the 
charge,  and  then  a little  meal-powder,  which  rain  down 
hard  ; the  loofe  ends  of  the  match  double  up  into  the 
top  of  the  fuze,  and  cover  it  with  a paper  cap  to  keep 
it  dry.  When  you  put  the  fiicDs  in  die  mot  tars,  un- 
cap the  fuzes,  and  pull  out  the  loofe  ends  of  the  match, 
arid  let  them  hang  on  the  tides  of  the  balloons.  The 
ufc  *1  the  match  is,  to  receive  the  fire  from  tLe  pow- 
der in  the  cbamlHT  of  die  mortar,  in  order  to  Mght  the 
fuze : the  fhell  being  put  iu  the  mortar  with  the  fuze 
uppermoit,  and  exactly  in  the  centre,  fprinkle  over  it  a 
hide  meal-powder,  and  it  will  be  ready  to  be  tired. 

Fuzes 
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Air  b*l-  fuzes  made  of  wood  mufl  be  longer  titan  thofc  of  p*“ 
Lou,  & c.  perj  anj  aut  bored  quite  through,  but  left  folid  about 
L " 4 an  inch  at  bottom  { and  wheu  you  life  them,  faw 

them  olT  to  a proper  length,  mcafunng  the  charge  from 
the  cup  at  top. 

58.  Tourbillon  t. 

Having  filled  fomc  cafe*  within  about  1 1 diameter, 
drive  in  a ladleful  of  clay  j then  pinch  their  cud*  clofe, 
and  drive  them  down  with  a mallet.  When  done,  find 
the  centre  of  gravity  of  each  cafe  ; where  you  nail  and 
tic  a (licit,  which  (hould  be  4 an  inch  broad  at  the 
. middle,  and  run  a little  narrower  to  the  ends : thefe 

(ticks  mult  have  their  ends  turned  upwards,  fo  that  the 
cafes  may  turn  horizontally  on  their  centres : at  the 
oppofite  fides  of  the  cafes,  at  each  cud,  bore  a hole 
clofc  to  the  clay  with  a gimblct,  the  fi/.e  of  the  neck 
of  a common  cafe  of  the  fame  nature  ; from  thefe  holes 
draw  a line  round  the  cafe,  and  at  the  under  part  of 
the  cafe  bote  a hole  with  the  fame  gimblct,  within  4 
diameter  of  each  line  towards  the  centre ; then  from 
one  hole  to  the  other  draw  a right  line.  This  line  di- 
vide into  three  equal  parts  ; and  at  X and  Y (fig.  6.) 
bore  a hole  ; then  from  thefe  holes  to  the  other  two 
lead  a quick-match,  over  which  |>afte  a thin  paper. 
Fig.  7.  reprefents  a tourbillon  as  it  fltould  lie  to  be  fired, 
with  a leader  from  one  tide-hole  A to  the  other  B. 
When  you  fire  tourbillons,  by  them  on  a fmooth  table, 
with  their  (licks  downwards,  and  bum  the  leader  thro’ 
the  middle  with  a port-fire.  They  Ihould  fpin  three  or 
four  feconds  on  the  table  before  they  rife,  which  is  about 
the  time  the  compofitiou  will  be  burning  from  the  fidc- 
holes  to  thofc  at  bottom. 

To  tourbillons  may  be  fixed  reports  in  this  manner : 
Jn  the  centre  of  the  cafe  at  top  make  a fraall  hole,  and 
in  the  middle  of  the  report  make  another  ; then  place 
them  together,  and  tic  on  the  report,  and  with  a finglc 
paper  lecure  it  from  fire : this  done,  your  tourbillon  is 
completed.  By  this  method  you  may  fix  on  tourbil- 
lons finall  cones  of  (lars,  rains,  See.  but  be  careful  not 
to  load  them  too  much.  One-eighth  of  an  inch  will 
be  enough  for  the  thickncfs  of  the  (licks,  and  their 
length  equal  to  that  of  the  cafes. 

59.  To  male  Mortars  to  throw  Aigrettes , and  to  load  and 
jirc  them. 

Mortars  to  throw  aigrettes  are  generally  made  of 
pallcboard,  of  the  fame  thickncfs  as  balloon  mortars, 
and  li  diameters  long  in  the  infide  from  the  top  of  the 
foot : the  foot  mull  be  made  of  elm  without  a clumber, 
but  flat  at  top,  and  in  the  fame  proportion  as  thofc  for 
balloon  moitars;  thefe  mortars  mull  alfo  be  bound 
round  with  a cord  a*  before-mentioned : fometimes  8 
or  9 of  thefe  mortars,  of  about  three  or  four  indies  di- 
ameter, are  bound  all  together,  fo  as  to  appear  but  one: 
but  when  they  are  made  for  this  purpol'e,  the  bottom 
of  the  foot  mufl  be  of  the  fame  diameter  as  the  mortars, 
and  only  4 diameter  high.  Your  mortars  being  bound 
well  togetlier,  fix  them  on  a heavy'  folid  block  ol  wood. 
To  load  thefe  mortars,  lirll  put  on  die  infide  bottom  of 
each  a piece  of  paper,  and  on  it  ipread  1 4 ox.  of  meal 
and  corn  powder  mixed;  then  tic  your  ferpents  up  in 
parcels  with  quick-match,  and  put  them  in  the  mortar 
with  their  mouths  downwards  ; but  take  care  the  par- 
cels do  not  fit  too  tight  in  die  mortar*,  and  that  all  the 
ferpents  have  been  wdl  primed  with  powder  wxtted 
with  fpirit  of  wine.  On  die  top  of  the  ferpents  in 
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each  mortar  lay  fomc  paper  or  tow  ; then  carry  a lead-  A^r-W- 
cr  from  one  mortar  to  the  other  all  round,  and  then  tcon*»  *c 
from  all  the  outfide  mortars  into  that  in  the  middle  ; ’ ^ 

thefe  leaders  mull  be  put  between  the  cafes  and  the 
fides  of  the  mortar,  down  to  the  powder  at  bottom  : to 
the  centre  of  the  middle  mortar  fix  a fire-pump,  or  bril- 
liant fountain,  which  mull  be  open  at  bottom,  and  long 
enough  to  project  out  of  die  mouth  of  the  mortar  ; 
then  pafle  paper  on  die  tops  of  all  the  mart  its. 

Mortars  thus  prepared  are  called  a ne/l  of  ferpents , as 
reprefented  by  fig.  8.  When  you  would  fire  thefe  mor- 
tals, light  the  fire-pump  C,  which  when  confirmed  will 
communicate  to  all  the  mortar*  at  once  by  means  of 
the  leader*.  For  mortars  of  6,  8,  or  10  inches  diame- 
ter, the  ferpents  fhould  be  made  in  1 and  2 ounce  cafes 
6 or  7 inches  lung,  and  fired  by  a leader  brought  out 
of  the  mouth  of  the  mortar,  and  turned  down  the  out- 
fidc,  and  the  end  of  it  covered  with  paper,  to  pretent 
the  fparks  of  the  other  works  from  letting  it  on  fire. 

For  a fix-inch  mortar,  let  the  quantity  of  powder  for 
firing  be  2 oz.  ; for  an  8-inch,  24  oz. ; and  for  a io« 
inch,  34  oz.  Care  mull  be  taken  in  thefe,  a*  wdl  as 
finall  mortars,  not  to  put  the  ferpents  in  too  tight,  for 
fear  of  but  fling  the  mortars.  Thefe  mortars  may  be 
loaded  with  (lars,  crackers,  & e. 

If  the  mortars,  when  loaded,  arc  fent  to  any  diftancc,  * 
or  liable  to  be  much  mo  veil,  the  firing  powder  (hould 
be  fccurcd  from  getting  amougfl  the  ferpents,  which 
would  endanger  the  mortars,  as  well  as  hurt  their  per- 
formance. To  prevent  which,  load  your  mortars  thus: 

Fir  ft  put  in  the  firing  powder,  and  fpread  it  equally 
about  ; then  cut  a round  piece  of  blue  touch-paper, 
equal  to  the  exterior  diameter  of  the  mortar,  and  draw 
on  it  a circle  tqual  to  the  interior  diameter  of  the  mor- 
tar, and  nutch  it  all  round  as  far  as  that  circle ; then 
paltc  that  part  which  is  notched,  and  put  it  down  the 
mortar  clofe  to  the  powder,  and  (lick  the  palled  edge 
to  the  mortar:  this  will  keep  the  powder  always  fmoolii 
at  bottom,  fo  that  it  may  be  moved  or  carried  any- 
where without  receiving  ^damage.  'Flic  large  fiugie 

tnortars  are  called  pots  des  aigrettes, 

60.  Ah  sling,  loading,  and  firing , of  Pot;  des  Print. 

Thefe  arc  formed  of  pallcboard,  and  nuift  be  rolled 
pretty  thick.  They  are  ufually  made  3 or  4 inches  di- 
ameter, and  4 diameters  long ; and  pinched  with  a neck 
at  one  end,  like  common  cafe*.  A number  of  t]idc  are 
placed  on  a plank  thus : Having  fixed  on  a plank  two 
rows  of  wooden  pegs,  cut  in  the  bottom  of  the  plank 
a groove  the  whole  length  under  each  row  of  pegs ; 
then,  through  tlie  centre  of  each  peg,  bore  a hole  down 
to  the  groove  at  bottom,  and  on  every  peg  fix  and  glue 
a pot,  whoftf  mouth  mufl  fit  tight  on  the  peg:  through 
all  the  hole*  run  a quick-match,  one  end  of  which  limit 
go  into  the  pot,  and  the  other  into  the  groove,  which 
mufl  liave  a match  laid  in  it  from  end  to  end,  and  co- 
vered with  paper,  fo  that  when  lighted  at  one  end  it  may 
difeharge  the  whole  almoft  inftuutancoufly  : in  ail  the 
pots  put  about  1 oz.  of  meal  and  corn  powder  ; then 
in  fomc  put  (lars,  and  others  rains,  fuakes,  ferpents, 
crackers,  &c.  when  they  arc  all  loaded,  paltc  paper 
over  their  mouth*.  Two  or  three  hundred  of  thefe 
pits  being  lired  together  nuke  a very'  pretty  (how,  by 
affording  ii»  great  a variety  of  fires.  Fig.  9.  is  a range 
of  pots  des  brins,  with  » leader  A,  by  which  they  me 
fired- 
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the  other;  and  their  couaterpnife  in  their  centre,  which  Rorktr*, 

caufes  them  to  rife  in  a vertical  direction.  Rockets  for 

this  purpofc  mull  lure  their  ends  choaked  clofe,  with.  " y~'  -* 

out  either  head  or  bounce,  for  a weight  at  top  would 

be  a great  obltru&ion  to  their  mountings  though  I hare 

known  them  fometimes  ty  be  bounced,  but  then  the)* 

did  not  rife  fo  high  as  thofc  that  were  not ; nor  do  any 

caducous  rocket*  afeend  fo  high  as  Tingle,  bccatife  of 

their  Terpentine  morion,  and  likewife  the  refinance  of 

air,  which  is  much  greater  than  two  rockets  of  the  fame 

fize  would  meet  with  if  fired  lingly. 

By  2d  fig.  9.  you  fee  the  method  of  fixing  theft  rock- 
ets: the  (licks  for  this  purpofc  mull  have  all  their  fide* 
alike,  wliich  fidta  (hould  be  equal  to  the  breadth  of  a 
(lick  proper  for  a (ky- rocket  of  the  fame  weight  as  thofc 
you  intend  to  ufe,  and  to  taper  downwards  as  nfuaJ, 
long  enough  to  balance  them,  one  length  of  a rocket 
from  the  crofs  Hick ; which  mult  be  placed  from  the 
large  ftick  6 diameters  of  one  of  the  rockets,  and  its 
length  7 diameters}  fo  that  each  rocket,  when  tied  on, 
may  form  with  the  large  lliek  an  angle  of  60  degree*. 

In  tying  on  the  rockets,  place  their  heads  on  the  op- 
pofitc  Tides  of  tlic  crofs  (tick,  and  their  ends  on  the  op- 
polite  fide*  of  the  long  (lick  ; then  carry  a leader  from 
the  mouth  of  one  into  that  of  the  other.  When  thefe 
rockets  are  to  be  fired,  fufpend  them  between  two  hooks 
or  nail?,  then  burn  the  leader  through  the  middle,  and 
both  will  take  fire  at  the  fame  time.  Rockets  of  1 lb. 
are  a good  fize  for  this  ufe. 

64.  Honorary  Rockett, 

Are  the  fame  as  iky-rockcts,  except  that  they  carry 
no  head  nor  report,  but  are  clofed  at  top,  on  which  » 
fixed  a cone ; then  on  the  cafe,  clofe  to  the  top  of  the 
ftick,  yon  tie  on  a 2 ounce  cafe,  about  5 or  6 inches 
long,  filled  with  a ftrong  charge,  and  pinched  clofe  at 
both  ends  j then  in  the  reverie  fides,  at  each  end,  bore  a 
hole  in  the  fame  manner  as  in  tourbillons ; from  each 
hole  carry  a leader  into  the  top  of  the  rocket.  When 
the  rocket  is  fired,  and  arrived  to  its  proper  height,  it 
will  give  fire  to  the  cafe  at  top  ; which  w»H  caiife  both 
rocket  and  ftick  to  fpin  very  fail  in  their  return,  and 
represent  a worm  of  lire  descending  to  the  ground. 

'l’herc  fj  another  method  of  placing  the  fmall  cafe, 
which  is  by  letting  tire  ftick  rife  a little  above  the  top 
of  the  rocket,  and  tying  the  cafe  to  it,  fo  as  to  reft  on 
the  rocket : thefe  rockets  have  no  cones. 

There  is  alio  a third  method  by  which  they  are  ma- 
naged, which  is  thus:  In  the  top  of  a rocket  fix  a piece 
of  wood,  in  which  drive  a fmall  iron  fpindlc  ; then  make 
a hole  in  the  middle  of  the  fmall  cafe,  through  which 
put  the  fpindlc  : then  fix  on  the  top  of  it  a nut,  to 
keep  the  cafe  from  falling  off;  when  this  is  done,  the 
cafe  will  turn  very  fafl,  without  the  rocket : but  this 
method  does  not  anfwer  fo  well  as  either  of  the  for- 
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Are  generally  fired  out  of  huge  mortars  without 
chamber,  the  fame  as  thofc  for  aigrettes,  only  forac- 
what  ftrunqcr.  Sauciffons  arc  made  of  1 and  2 ounce 
cafes,  5 or  6 inches  long,  and  choaked  in  the  fame  man- 
ner a»  ferpent*  Half  the  number  which  the  mortar 
contains  muft  be  drove  1 * diameter  with  compofirion, 
and  the  other  half  two  diameters,  fo  that  when  fired 
they  may  give  two  volleys  of  report?.  But  if  the  mor- 
tars arc  very  ttrong,  and  will  bear  a fullicient  charge  to 
throw  the  fuuciffons  very  high,  you  may  make  three 
volleys  of  reports,  by  dividing  the  number  of  cafes  in- 
to three  parts,  and  making  a difference  in  the  height 
of  the  charge.  .After  they  arc  filled,  pinch  and  tie  them 
at  top  of  the  charge  almoft  clofe  ; only  leaving  a fmall 
vent  to  communicate  the  fire  to  the  upper  part  of  the 
cafe,  which  mult  be  filled  wi  h corn-powder  very  near 
the  top  ; then  pinch  the  end  quite  clofe,  and  tie  it  : 
after  this  is  done,  bind  the  cafe  very  tight  with  waxed 
packthread,  from  the  choak  at  top  of  the  conapofition 
to  the  end  of  the  cafe  ; this  will  make  the  cafe  very 
ft  rung  in  that  part,  and  caufc  the  report  to  be  very 
loud.  Sauciffons  (hould  be  rolled  a little  thicker  cf 
paper  than  the  common  proportion.  When  they  are 
to  be  put  in  the* mortar,  they  mull  be  primed  in  their 
mouths,  and  fired  by  a cafe  of  brilliant  fire  fixed  m their 
centre. 

The  charge  for  thefe  mortars  (hould  be  |th  or  ’th 
more  than  for  pair  da  aigrettes  of  the  fame  diameter. 

Sect.  IV.  Different  kinds  of  Rockets,  with  their 
sfpf  endages  and  Combinations* 

62.  To  fix  one  Roilrt  on  the  top  of  another. 

When  (kv-rockcts  are  thus  managed,  they  are  call- 
ed towering  ro  Lett , on  account  of  their  mounting  fo 
very  high.  'l  owering  rockets  arc  made  after  this  man- 
ner : Fix  on  a pound- rocket  a head  without  a collar ; 
then  take  a four  ounce  nickel,  which  may  be  headed  or 
bounced,  and  rub  the  mouth  of  it  with  meal  powder 
wetted  with  fpirit  of  wine  : when  done,  put  it  in  the 
head  of  the  large  rocket  with  its  mouth  downwards ; 
but  before  you  put  it  in,  ftick  a bit  of  quick -match  in 
the  hole  of  the  clay  of  the  pound-rocket,  which  match 
f hould  be  long  enough  to  go  a little  way  up  the  bore 
of  the  fmall  rocket,  to  fire  it  when  the  large  is  burnt 
out,  the  4 ounce  rocket  lieing  too  fmall  to  fill  the  head 
of  the  other,  roll  round  it  as  much  tow  as  will  make  it 
Hand  upright  in  the  centre  of  the  head:  the  rocket  be- 
ing thus  fixed,  paftc  n Tingle  paper  round  the  opening 
of  the  top  of  the  head  of  the  large  rocket.  The  large 
rocket  muft  have  only  half  a diameter  of  charge  ram- 
med above  the  piercer;  for,  if  filled  to  the  nToal  hciglrt, 
it  would  turn  before  the  fpiall  one  takes  fire,  and  en- 
tirely deftroy  the  intended  effeft : when  one  rocket  is 
headt d with  another,  there  will  be  no  occafion  for  any 
blowing  powder ; for  the  force  with  which  it  fets  off 
will  be  fuflicicnt  to  difengage  it  from  the  head  of  the 
firft  fired  rocket.  The  fticks  for  thefe  rockets  muft 
be  a little  longer  than  for  thofc  headed  with  liars, 
rains,  See. 

63.  C a ductus  RoeLets , 

In  rifing,  form  two  fpiral  lines,  or  double  worm,  by 
tcafon  of  their  being  -placed  obliquely,  one  oppofitc 


mcr. 

Fig.  10.  is  the  honorary  rocket  complete.  The  beft 
fixed  rockets  for  this  purpofc  are  thofc  of  1 lb. 

65.  To  divide  the  tail  of  a Sky-rocket  fo  at  to  form  an 
Arch  when  a/( fluting. 

Having  fome  rockets  made,  and  head e^  according  to 
fancy,  and  tied  on  their  fticks ; get  fome  (beet  tin,  and 
cut  it  into  round  pieces  about  3 or  4 inches  diameter; 
then  on  the  ftick  of  each  rocket,  under  the  mouth  of 
the  cafe,  fix  one  of  thefe  pieces  of  tin  1 6 indies  from 
the  rocket’s  neck,  and  fupport  it  by  a wooden  bracket, 

as 
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lisjkoti,  as  ftrong  as  poffible  : the  ufc  of  this  is,  that  when  the 
*c’  rocket  is  ikcnding  the  fire  will  play  with  great  force 
' on  the  tin,  which  will  divide  the  tail  in  fuel*  a manner 
that  it  will  form  an  arch  as  it  mounts,  and  will  have  a 
very  good  effect  when  well  managed  : if  there  is  a ihort 
piece  ofport-nre,  of  a flrong  charge,  tied  to  the  end  of 
the  Hick,  it  will  make  a great  addition  ; but  this  muff 
be  lighted  before  you  fire  the  tucket. 

66.  To  make  ftverai  !'i yrocktlt  rife  in  the  fame  iKrec- 
ti'jti,  and  rqui'ii  dflant  from  each  other. 

Take  fix,  or  any  number  of  (ky-rockets,  of  what  fize 
you  pleafe,  then  cut  fume  llrong  packthread  into  pieces 
of  3 or  4 yards  long,  and  tie  eac  h end  of  tliefe  pieces 
to  a rocket  in  tin’s  manner : Having  tied  one  cud  of 
your  packthread  round  the  body  of  one  rocket,  and 
the  other  end  to  another,  take  a fecond  piece  of  pack- 
thread and  mike  one  end  of  it  fall  to  one  of  the  rock- 
ets already  tied,  and  the  other  cod  to  a third  rocket, 
fo  that  all  the  rocket*,  except  the  two  outfide,  will  be 
{aliened  to  two  pieces  of  packthread : the  length  of 
thread  from  one  rocket  to  the  other  may  be  what  the 
maker  p] cafes  ; but  the  rockets  mull  be  all  of  a fize, 
and  their  heads  filled  with  the  fame  weight  of  liars, 
rains,  &c. 

Having  thus  done,  fix  in  the  mouth  of  each  rocket 
a leader  of  the  fame  lenyth ; and  when  you  are  going 
to  fire  them,  hang  them  almoll  clofc;  then  tie  the  emu 
c*  the  leaders  together,  and  prime  them:  this  prime 
being  fired,  all  the  rockets  will  mount  at  the  fame  time, 
and  divide  as  far  as  the  firings  will  allow  ; which  di- 
vilion  they  will  keep,  provided  they  arc  all  rammed 
alike,  and  well  made.  They  arc  called  by  foinc  chained 
rockets • 

67.  Signal  Sky-rwlett 

Are  made  of  feveral  kinds,  according  to  the  diffe- 
rent fignals  intended  to  be  given  ; but  in  artificial  fire- 
works, two  forts  are  only  ufcd,  which  are  one  with  re- 
ports and  the  other  without  ; but  thofc  for  the  ufc  of 
the  navy  and  army  are  headed  with  liars,  ferpents. 

See. Rockets  which  arc  to  be  bounced  mull  have 

their  cafes  made  1 4 or  2 diameters  longer  than  the  com- 
mon proportion  ; and  after  they  arc  filled,  drive  in  a 
double  quantity  of  clay,  then  bounce  and  pinch  them  af- 
ter the  ufual  manner,  and  fix  on  each  a cap. 

Signal  Iky- rockets  without  bounces,  are  only  fky- 
rockets  clofed  and  capped  : thefe  arc  very  light,  there- 
fore do  not  require  fuch  heavy  (licks  as  thofc  with  load- 
ed heads  ; for  which  reafofi  you  may  cut  one  length  of 
the  rocket  off  the  Hick,  or  elfe  make  them  thinner. 

Signal  rockets  with  reports  arc  fired  in  (mad]  flights ; 
and  often  both  thefe,  and  thofc  without  reports,  arc 
ufed  for  a fig  rial  to  begin  filing  a collection  of  works. 

68.  To  fix  a Skyrocket  with  its  Stick  on  the  top  of  an- 
othtr. 

Rockets  thus  managed  make  a pretty  appearance,  by 
real'on  of  a frefli  tail  being  fecn  when  the  fecond  rocket 
takes  fire,  which  will  mount  to  a great  height.  The 
method  of  preparing  tliefe  rockets  is  thus:  Having  fill- 
ed a two-pounder,  which  mull  be  filled  only  half  a dia- 
meter above  the  piercer,  and  its  head  not  more  than  10 
or  12  liars ; the  Hick  of  this  rocket  mull  be  tnadc*a 
little  thicker  than  common  ; and  when  made,  cut  it  in 
half  the  hat  way,  and  in  each  half  make  a groove,  fo 
that  when  the  two  halves  are  joined,  the  hollow  made 
by  the  grooves  may  be  large  enough  to  hold  the  llick 
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of  a half-paund  rocket;  which  rocket  make  and  head  Rocket*, 
as  ufual:  put  the  Hick  of  th:s  rocket  into  the  hollow  of  3cc~ 
the  large  one,  fo  fir  that  die  mouth  of  the  rocket  may  ~ * 
reft  on  the  head  of  the  two-pounder  ; fiom  whofe  head 
carry  a leader  into  the  muulh  of  the  final!  rocket  ; 
which  being  done,  your  rockets  will  be  ready  lor 
firing. 

2d  68.  To  fix  two  or  more  Sky-rocket/  on  on:  Stick. 

•Two,-  three,  or  fix  (ky-rocketa,  fixed  on  one  ft  tele, 
and  fired  together,  make  a grand  am!  beautf  tii  rppear- 
aucc  ; for  the  tails  of  all  will  feern  hut  as  one  of  an  im- 
meiti'e  fixe,  and  the  breaking  of  f»  many  heads  at  once 
will  rcfcmhlc  the  bin  King  of  an  air-balloon.  The  m i* 
nagement  of  this  device  requires  a (kilfnl  hand;  but 
if  the  following  inft ructions  be  well  obferved,  even  by 
thofc  who  have  not  made  a great  progrefs  in  this  art, 
there  will  be  no  doubt  of  the  rockets  having  the  defired 
efleft. 

Rackets  for  this  purpofe  muft  be  made  with  the 
great cil  exactnefs,  all  rammed  by  tin:  fame  hand,  in  the 
fame  mould,  and  out  of  the  fain?  proportion  of  compo- 
fition  ; and  after  they  are  filled  and  headed,  muft  all  be 
of  the  fame  w*eight.  The  llick  muft  alfo  be  well  made 
(and  proportioned)  to  the  following  directions  : fu  ll, 
hippoling  your  rockets  to  be  1 pounders,  whofe  fticks 
are  6 feet  6 inches  long,  then  ii  2,  3,  or  6 of  thefe  arc 
to  be  fixed  on  t (lick,  let  the  length  of  it  be  y feet  a 
inches;  then  cut  the  top  of  it  into  as  many  Tides  as 
there  are  rockets  and  let  the  length  of  each  fide  be 
equal  to  the  length  of  1 of  the  rockets  without  itshc.nl; 
and  in  each  fide  cut  a groove  (as  ufual)  ; then  from 
the  grooves  plane  it  round,  down  to  the  bottom, 
where  its  thickneft  muft  be  venial  to  half  the  top  of 
flic  round  part.  As  their  thieknefs  cannot  be  exactly 
afeertained,  we  (hall  give  a rule  which  generally  an  fivers 
for  any  number  of  rockets  above  two : the  rule  is  this; 
that  the  llick  at  top  muft  be  thick  enough,  when 
the  grooves  are  oft,  for  all  the  rockets  to  lie,  without 
prcffing  each  other,  though  as  near  as  poffible. 

When  only  2 rockets  are  to  be  fixed  on  one  Hick,  let 
the  length  of  the  flick  be  the  laft  given  proportion* 
but  fhaped  after  the  common  method,  and  the  breadth 
and  thickncfs  double  the  ufual  dirnenfions.  The  point 
of  poife  mull  be  in  the  ufual  place  (let  the  number  of 
rocket*  be  what  they  will)  ; if  Hicks  made  by  the  above 
directions  thoald  be  too  heavy,  plane  them  thinner ; 
and  if  too  light,  make  them  thicker ; but  always  make 
them  of  the  fame  length. 

When  more  than  two  rockets  are  tied  on  ore  (lick* 
there  will  be  fome  danger  of  tiscir  flying  lip  without 
the  Hick,  uidcfs  the  following  precaution  is  taken  : For 
cafes  being  placed  on  all  Tides,  there  can  be  no  notches 
for  the  coid  which  tics  on  the  rockets  to  lie  in ; there- 
fore, inftead  of  notches,  drive  a (mall  nail  in  each  fide  of 
the  ilick,  between  the  necks  of  the  cafe; : and  let  the 
cord w which  goes  round  their  necks*  be  In  cun*  lit  clofe 
under  the  nails  ; by  this  means  the  rockets  will  be  as 
fecuic  aa  when  tied  on  fingly.  Four  rockets  being  thus 
fixed,  carry  a quick-match,  without  a pipe,  from  the 
mouth  of  one  rocket  to  the  other ; this  match  being 
lighted  will  give  fire  to  ail  at  once. 

Though  the  directions  already  given  max’  be  foftl* 
cient  for. thefe  rockets,  we  (hall  here  add  an  improve* 
meat  on  a very  effential  part  of  this  dev.ee,  which  ir* 
that  of  hanging  the  rockets  to  be  fired  ; fur  before  the 
l folio  whig 
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R«<ket«t  following  method  wni  hit  upon,  many  cffoys  proved  un- 

^c- fuccc&ful.  Infiead,  therefore,  of  the  o!d  and  common 

Wrr^  manner  of  hanging  them  on  nail*  or  hooka,  make  uie  ot 
this  contrivance  : Have  a ring  made  of  ftrong  iron  wire, 
large  enough  for  the  Hick  to  go  in  a*  far  ah  the  months 
of  the  rockets  ; thru  let  this  ring  he  fupported  by  a 
final]  iron,  at  fomc  di fiance  from  the  poll  or  Hand  to 
which  it  is  fixed;  then  have  another  ring,  fit  to  receive 
and  guide  the  final!  end  of  the  Hick.  Rockets  thus 
iufpendcd  will  have  nothing  to  ohftruH  their  fire  ; but 
when  they  are  liung  on  nails  or  hooks,  in  fuch  a man- 
ner that  loinc  of  their  mouths  arc  againil  or  upon  a 
rail,  there  can  be  no  ccttaiuty  of  their  riling  in  a verti- 
cal direction. 

69.  To /re  Sly-rotidi  without  Such. 

You  mull  have  a Hand,  of  a block  of  wood,  a foot 
diameter,  and  make  the  bottom  flat,  fo  that  it  may 
Hand  Heady:  iu  the  centre  of  the  top  of  this  block 
draw  a circle  2*  inches  diameter,  and  divide  die  cir- 
cumference of  it  into  three  equal  parts ; then  take  3 
pieces  of  thick  iron  wire,  each  about  3 feet  long,  and 
drive  them  into  the  block,  1 at  each  point  made  on 
the  circle  ; when  thefc  wires  are  drove  in  deep  enough 
to  hold  them  fall  aud  upright,  fo  that  the  diHancc 
from  one  to  the  other  is  the  fame  at  top  as  at  bottom, 
the  Hand  is  complete. 

The  Hand  being  thus  made,  prepare  your  rockets 
thus : Take  fome  common  fky-rockets,  of  any  fixe, 
and  head  them  as  you  pleafe  ; then  get  fomc  balls  of 
lead,  and  tic  to  each  a Cmall  wire  a or  2 i feet  long,  and 
the  other  end  of  each  wire  tie  to  the  neck  of  a rocket. 
Thefc  bails  anfwcr  the  purpofe  of  ftickv  when  made  of 
u proper  weight,  which  is  about  2-3(1*  the  weight  of 
the  rocket  ; but  when  they  arc  of  a proper  Cue,  they 
will  balance  the  rocket  in  the  fame  manner  as  a Hick, 
at  the  ufual  point  of  poife.  To  fire  thefc,  liang  them, 
one  at  a time,  between  the  tops  of  the  wires,  letting 
their  heads  reft  on  the  point  of  the  wires,  and  the  balls 
hang  down  between  them : if  the  wires  (hould  be  loo 
wide  for  the  rockets,  prefs  them  together  till  they  fit  ; 
aud  if  too  dofc,  force  them  open  ; the  wires  for  this 
purpofe  mull  be  fuftened,  fo  as  not  to  have  any  fpring, 
or  they  will  riot  keep  their  pofitlon  when  pi  tiled  dole 
or  opened. 

y?.  Rain-Jails  and  Start  for  Sly-roehtt,  Double  and 

Single* 

Gold  aud  lilvcr  rain  compofitions  are  drove  in  cafes 
that  arc  pinched  quite  clsdc  at  one  end ; if  you  roll 
them  dry,  4 or  5 rounds  of  paper  will  be  ftrong 
enough  ; but  if  they  arc  palled,  3 rounds  will  do  ; and 
the  thin  fort  of  cartridge-paper  is  Left  for  thofc  fnuill 
cafes,  which  in  roiling  you  mud  not  turn  down  the  in- 
lide  edge  as  in  other  cafes,  for  a double  edge  would  be 
too  thick  for  fo  finall  a bore.  The  moulds  for  rain- 
falls fhould  be  made  of  braf*,  and  turned  very  fmooth 
in  the  in  fide  ; or  the  cafes,  whidi  are  fo  very  thin, 
would  tear  in  coming  out  ; for  the  charge  nufll  be 
, drove  in  tight ; and  the  better  the  cafe  fits  the  mould, 

the  more  driving  it  will  bear.  Thefc  moulds  have  no 
nipple,  but  inflead  thereof  they  are  made  flat.  As  it 
would  be  very  tedious  and  troublefomc  to  fhakc  the 
rompofilion  out  of  fuch  finall  ladles  as  arc  ufcd  for 
thefc  cafes,  it  will  be  needTary  to  have  a funnel  made 
of  thin  tin,  to  fit  on  the  top  of  the  cafe,  by  the  help 
of  which  you  may  fill  them  very  fall.  For  Angle  rain- 
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falls  for  4 02.  rockets,  let  the  diameter  of  the  former  fcoduu. 
be  2-tCths  of  an  inch,  and  the  length  of  the  cafe  x ^c' 
inches;  for  # o*.  rockets,  4-1 6th*  and  z diameter*  - * 
of  the  rocket  long  ; for  1 lb.  rockets,  j-i6th»,  and  a 
diameters  of  the  rocket  long;  for  2 lb.  rockets,  5- 16th*, 
and  34  inches  long  ; for  4 11>.  rockets,  6-xdths,  and  4*. 
inches  long;  and  for  6-pounders,  7-16U1S  diameter, 
an  J y inches  long.  • 

Ot  double  rain- falls  their  are  two  forts.  For  ex- 
ample, fume  appear  firft  like  a Har,  and  then  as  rain  ; 
and  fome  appear  firft  as  rain,  and  then  like  a Har. 

When  you  would  have  Hart  firft,  you  muft  fill  the  cafes, 
within  1 inch  of  the  top,  with  rain-compofition,  and 
the  remainder  with  ftar-compufition  ; but  when  you 
intend  the  rain  Aiould  be  firft,  drive  the  cafe  | an  inch 
with  ftar-compofition,  and  the  reft  with  rain.  By  this 
method  may  be  made  many  changes  of  fire  ; for  in  large 
rockets  you  may  make  them  firft  burn  as  Hars,  then 
rain,  and  again  as  liars ; or  they  may  firft  fhow  rain, 
then  Hars,  and  finith  with  a report  ; but  when  they  are 
thus  managed,  cut  open  the  firft  rammed  end,  after 
they  are  filled  and  bounced,  at  which  place  prime  them. 

The  llar-compofition  for  this  purpofe  niuli  be  a little 
llrongcr  than  for  rolled  liars. 

Strung  jiart.  Firft  take  fomc  thin  paper,  and  cut 
it  into  pieces  of  i|  inch  fquare,  or  thereabouts ; then 
on  each  piece  lay  as  much  dry  ftar-compofition  as  you 
think  the  paper  will  eafily  contain  ; then  twill  up  the 
paper  as  tight  as  you  can  ; when  done,  rub  fomc  pafte 
on  your  hands,  and  ‘roll  the  Hare  between  them  ; then 
let  them  to  dry  : your  Hars  being  thus  made,  get  fome 
flax  or  fine  tow,  and  roll  a little  of  it  over  each  Har ; 
then  pafle  your  hands  and  roll  the  Hars  as  before,  and 
fet  them  again  to  dry  ; when  they  are  quite  dry,  with 
a piercer  make  a hole  through  the  middle  of  each,  in- 
to which  run  a cotton  quick-match,  long-enough  to 
hold  to  or  12  Hars  at  3 or  4 inches  diitamc  : but  any 
number  of  ilan»  may  be  llrung  together  by  joining  the 
match. 

Tailed Jlarj.  Thefc  arc  called  tailed  /err,  becaufe 
there  arc  a great  number  of  (parks  ifliic  from  them, 
which  represent  a tail  like  that  of  a comet.  Of  thefc 
there  are  two  forts ; which  are  rolled , and  drove  : when 
rolled,  they  mull  he  moifteued  with  a liquor  made  of 
half  a pint  of  fpirit  of  wine  and  half  a gill  of  thin  tize, 
of  this  as  much  as  will  wet  the  compulsion  enough  to 
make  it  roll  cafy ; when  they  arc  rolled,  fift  meal-pow- 
der over  them,  and  let  thenrto  dry. 

When  tailed  Hars  are  drove,  the  compofition  muft 
be  moifteued  with  fpirit  of  wine  only,  and  nut  made  fo 
wet  a r for  rolling  : 1 and  2 oz.  cafes,  rolled  dry,  arc 
bell  for  this  purpofe ; and  when  they  arc  filled,  unroll 
the  cafe  within  3 or  4 rounds  of  the  charge,  and  all 
that  you  unroll  cut  off ; then  paftc  down  the  lool'e 
edge  : 2 or  3 day*  after  the  cafes  arc  filled,  cut  them 
in  pieces  5 or  fc&ths  of  an  inch  in  length : then  melt 
fome  wax,  and  dip  one  end  of  each  piece  into  it,  fo  as 
to  cover  the  comjiofition  : the  other  end  muft  be  rubbed 
with  meal-powder  wetted  with  fpirit  of  wine. 

Drove Jtarj.  Calcs  for  drove  Hars  are  rolled  with 
p*ftc,  but  are  made  very  thin  of  paper.  Before  you 
begin  to  fill  them,  damp  the  compofition  with  fpirit 
of  wine  that  has  had  fomc  camphor  diffolved  in  it : 
you  may  rain  them  indifferently  haid,  fo  that  you  do 
not  break  or  fuck  the  cafe  j to  prevent  which,  they 
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Rvketi,  fhoult!  fit  tight  in  the  mould,  They  are  drove  in  cafes 

*Ci  of  fevcraJ  fixe*,  from  8 drams  to  4 oz.  When  they  are 

L"  filled  in  i 02.  cafes,  cut  them  in  pieces  of  ^ of  an  inch 

long  ; if  I oz.  cafes,  cut  them  in  pieces  of  1 inch  ; if 
2 oz.  cafes,  cut  them  in  pieces  of  i*  inch  long;  and 
if  4 oz.  cafes,  cut  them  in  pieces  of  1 * inch  long : 
having  cut  your  ftars  of  a proper  fue,  prime  both  ends 
with  wet  meal-powder.  There  ftars  arc  kldom  put  in 
rockets,  they  being  chiefly  intended  for  air-balloons, 
and  drove  in  cafes,  to  prevent  the  compofition  from 
being  broke  by  the  force  of  the  blowing  powder  in 
the  (hell. 

Rolfing  flart  arc  commonly  made  about  the  fize 
of  a mufkct-ball ; though  they  are  rolled  of  fcveral 
iizrs,  from  the  bignefs  of  a pillol-ball  to  1 inch  dia- 
meter ; and  fonvetimes  very  fmall,  but  are  then  called 
fparks.  Great  care  mull  be  taken  in  making  ftars, 
fir  It,  that  the  fcveral  ingredients  are  reduced  to  a line 
powder;  fecondly,  that  the  compofition  is  well  work- 
ed and  mixed.  Before  you  begin  to  roll,  take  about 
a pound  of  compofition,  and  wet  it  w ith  the  following 
liquid,  enough  to  make  it  (tick  together  and  roll  eafy  : 
Spirit  of  wine  1 quart,  in  which  diffolve  j of  an  ounce 
of  ifinglafs.  If  a great  quantity  of  compofition  be 
wetted  at  once,  the  fpirit  w ill  evaporate,  and  leave  it 
drj’,  before  you  can  roll  it  into  liars  : having  rolled 
up  one  proportion,  (hake  the  liars  in  meal-powder, 
and  fet  them  to  dry,  which  they  will  do  in  3 or  4 
day  s ; but  if  you  (hould  want  them  for  immediate  ufe, 
dry  them  in  an  earthen  pan  over  a (low  heat,  or  in  an 
oven.  It  is  very  difficult  to  make  the  ftars  all  of 
an  equal  fizc  when  the  compofition  is  taken  up  pro- 
mifcuouily  with  the  fingers ; but  by  the  following 
method  they  may  be  made  very  exact : When  the  mix- 
ture is  moitlencd  properly,  roll  it  on  a flat  fmooth  Hone, 
and  cut  it  into  fquarc  pieces,  making  each  fquarc  large 
enough  for  the  liars  you  intend.  There  is  another 
method  tried  by  fome  to  make  ftars,  which  is  by  rol- 
ling the  compofition  in  long  pieces,  and  then  cutting 
off  the  ftar,  10  that  each  liar  wiH  l>e  of  a cylindrical 
form : but  this  method  is  not  fo  good  as  the  tor- 
mer ; for,  to  m&ke  the  compoGtion  roll  this  wav,  it 
mull  be  made  veiy  wet,  which  makes  the  ftars  heavy, 
as  w«l(  as  weakens  them.  .Ml  llati*  mull  lie  kept  as 
much  from  air  as  pofliblc,  otherwise  they  will  grow 
Weak  and  bad. 

71.  Scrolls  for  Sky-rockets. 

Cafes  for  fcrolls  /hould  be  made  4 or  5 inches  in 
length,  and  their  interior  diameter  g-ttths  of  an  inch  ; 
one  end  of  thefe  cafes  mull  be  pinched  quite  clofc,  be- 
fore you  begin  to  nil  j and  when  filled,  clofc  the  other 
end:  then  in  the  oppoiitc  fides  make  a fmall  hole  at 
each  end,  to  the  com  poll:  urn,  in  the  fame  manner  as 
in  lourbillan* ; and  prime  them  with  wet  meal-powder. 
You  ifiay  put  in  the  head  of  a rocket  as  many  of 
thefe  cafes  as  it  will  contain  : being  fired  they  turn 
•cry  quick  in  the  air,  and  form  a fcroll  or  fpiral  line. 
They  are  generally  filled  with  a flrong  charge,  as  that 
of  ferpents  or  brilliant  fire. 

72.  Swttrmcn,  or  fnall  Rockets. 

Rockets  that  go  under  the  denomination  o ff war  ti- 
er r,  are  tliofc  from  2 oz.  downwards.  Thefe  roc- 
kets are  fired  fometimes  in  flights,  and  in  large  water- 
works, &c.  Swarmen  of  1 and  2 oz.  arc  bored,  and 
made  in  the  lame  manner  as  large  rockets,  except  that. 
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when  headed,  their  heads  muff  be  pnt  on  without  xfb'Ae  s 
collar  : the  number  of  ilruktu  for  driving  1 oz.  mull  be  ^ f 
8,  and  for  2 ox.  1 2.  ’ » 

All  rockets  under  r oz.  arc  not  bored,  but  mud  be 
filled  to  the  ufual  height  with  compofnion,  which 
generally  confifts  of  fine  meal- powder  4 oz  and  char- 
coal or  llccl  duft  2 drams : the  number  of  ftrokes  for 
ramming  thefe  final]  fwanners  is  not  material,  provided 
they  are  rammed  true,  and  moderately  hard.  The 
necks  of  unbored  rockets  mull  be  in  the  fame  propor- 
tion as  in  common  cafes. 

73.  Stands  for  Sly-rocktts. 

Care  muft  be  taken,  in  placing  the  rockets  when 
they  are  to  be  fired,  to  give  them  a vertical  dire&ion 
at  their  firft  felting  out ; which  may  be  managed  thus". 

Have  two  rails  of  wood,  of  any  length,  fupported  at 
each  end  by  a perpendicular  leg,  fo  that  the  rails  be 
horizontal,  and  let  the  diltance  from  one  to  the  other 
be  alinoft  equal  to  the  length  of  the  Hicks  of  the  roc* 
kets  intended  to  be  fired  ; then  in  the  front  of  the  top 
rail  drive  fquarc  hooks  at.  8 incite*  diilancc,  with  their 
points  turning  fidewife,  fo  that  when  the  rockets  aie 
hung  on  them,  tltc  points  tMI  be  before  the  (licks 
and  keep  them  from  railing  or  being  blown  off  by  the 
wind : in  the  front  of  the  rail  at  bottom  muft  be  ftapk’s, 
drove  perpendicular  under  the  hooks  at  top ; through 
thefe  tlaples  put  the  fmall  cn<fc»  of  the  rockct-fticki; 

Rockets  arc  fired  by  applying  a lighted  port-fire  to  their 
mouths. 

N.  ft.  When  (hy-rockcts  arc  made  to  perfedion,  and* 
fired,  they  will  tland  2 or  3 fccorvds  on  the  hook  before 
they  rife,  and  then  mount  up  brifkly,  with  a Heady 
motion,  carrying  a large  tail  from  the  ground  all  the1 
way  up,  and  jull  as  they  turn  break  and  difperfc  the 
ftars. 


74.  Girandole  Chef  s for  Flights  of  Rockets. 

Thefe  are  generally  compoftd  of  four  fide*,  of  equal 
di mention but  may  be  made  of  any  diameter,  aecoid- 
injF  to  the  number  of  rockets  Ucfigncd  to  be  fired  ; its 
height  mull  be  in  proportion  to  the  rockets,  but  mull 
always  be  a little  higher  than  the  rockets  with  their’ 
ilicki.  When  the  tides  arc  joined,  fix  in  the  top,  as 
far  down  the  cheil  as  the  length  of  one  of  the  rockets 
with  its  op  on.  In  this  top,  make  as  many  fqnare 
or  round  hole*  to  receive  the  rocbct-fticks,  as  you  in- 
tend to  have  rockets  ; but  let  the  diltance  between 
them  be  fufficient  for  the  rockets  to  Hand  without- 
touching  one  another  ; then  from  one  hole  to  another 
cut  a groove  large  enough  for  a quick-match  to  lie  in 
the  top  being  than  fixed,  put  iirtho  bottom,  at  about 
1 'f  foot  diltance  from  the  bottom  oi  the  cheft ; in  this 
bottom  muft  be  a*  many  holes  as  in  the  top,  and  all  to 
correl'pond  ; but  thefe  hoki  need  uot  be  fo ■ large  aa 
tbofe  in  the  top. 

To  prepare  your  died,  you  muft  lay  a quick -match, 
in  all  tb*:  grooves,  from  hole  to  hole ; then  take  fom-c 
(ky-rockcts,  and  rub  them  in  the  mouth  with  wet  meal- 
powder,  and  put  a bit  of  match  up  the  cavity  oi  each;- 
which  match  mult  be  long  enough  to  hang  a little  be- 
low the  mouth  ot  the  rocket.  Your  rocket*  and  chi  ft 
being  prepared  cocord»ng  to  the  dahvc  directions,  put 
the  Hicks  of  the  rockets  through  the  holes  in* c top 
and  bottom  of  the  chcft,  fo  that  their  mouth"  may  rrlk 
on  the  quick-match  in  the  grooves : by  vrhif'b  ail  the 
rockets  will  be  fired  at  once  ; for  by  giving  fire  to  ar  £ 
2 p.uv 


Digitized  by  Google 


704  P Y R O T’ 

U kkiti,  part  of  the  match,  it  will  communicate  to  all  the  roc- 
f " kefs  in  an  inflant.  As  it  avoid  he  rather  troublefomc 

to  direct  the  flicks  from  the  top  to  the  proper  holes  in 
the  bottom,  it  will  be  neceffary  to  have  a ftoall  door 
in  one  of  the  fides,  which,  when  opened,  you  may  fee 
how  to  place  the  flicks.  Flights  of  rtx'kets  being  fcl- 
dom  fet  off  at  the  beginning  of  any  fi  re-works,  they 
arc  in  danger  of  being  fired  by  the  fparkt  from  wheels 
&c.  therefore,  to  preferve  them,  a cover  (liould  be 
made  to  fit  on  the  chcfl,  and  ihc  door  in  tlie  fide  kept 
(hut. 

75.  Serptntt  or  Snakes  for  Pots  of  Aigrettes , fmall  Mor- 
tars , Sky-rockets,  (zfe. 

Serpents  for  this  ufe  are  made  from  2*T  inches  to 
7 inches  long,  and  their  formers  from  3-i6lli5  to  5-Stlu 
of  an  inch  diameter ; but  the  diameter  of  the  cafes 
muff  always  he  equal  to  2 diameters  of  the  former. 
They  are  tolled  and  choakcd  like  other  cafes,  and  fil- 
ed with  composition  from  5'Sths  of  an  inch  to  1 1 inch 
higlr,  according  to  the  fize  of  the  mortars  or  rockets 
they  are  ddigned  for ; and  the  remainder  of  tlie  cafes 
bounced  with  corn-powder,  and  afterwards  their  ends 
pinched  and  tied  clofc  1 before  they  are  ufed,  their 
mouths  mull  be  primed  with  wet  mca! -powder. 

76.  Leader*,  or  Pipes  of  Communication. 

The  bell  paper  for  leaders  is  elephant ; which  you 
cut  into  long  flips  2 or  3 inches  broad,  fo  that  they 
may  go  3 or  4 times  round  the  former,  but  not  more : 
when  they  are  very  thick,  they  aic  too  ffiong  for  the 
paper  which  fallens  them  to  the  works,  and  will  fomt- 
tiraea  fly  off  without  leading  the  fire.  The  formers  for 
thefc  leaders  arc  made  from  2 to  6-1 6ths  of  an  inch 
dhmetcr;  but  4- 1 6tlis  is  the  fize  generally  made  ufe  of. 
The  formeis  arc  made  of  fmooth  brafs  wire:  when  you 
ufe  them,  rub  them  over  w'ith  greafe,  or  keep  them  wet 
with  pofle,  to  pt event  their  flicking  to  the  paper, 
which  mult  be  palled  all  over.  In  rolling  of  pipes, 
make  ufe  of  a rolling-board,  but  ufe  it  lightly:  having 
lolled  a pipe,  draw  out  the  former  with  one  hand, 
bolding  the  pipe  as  light  as  poflible  with  the  other  ; 
for  if  it  pros  againft  the  former,  it  will  flick  and  tear 
the  paper. 

A".  B.  Make  your  leaders  of  different  lengths,  or  in 
clothing  of  works  you  will  cut  a great  many  to  wafle. 
Leaders  for  marron  batteries  mult  be  made  of  ffrong 
cartridge  paper. 

77.  Crackers. 

Cut  fume  cartridge  paper  into  pieces  3!  inches  broad, 
and  one  foot  long  ; one  edge  of  each  fold  down  length- 
wife  about  I of  an  inch  broad;  then  fold  the  double 
edge  down  ^ of  an  inch,  and  turn  the  Angle  edge  back 
halt  over  the  double  fold  ; then  open  it,  and  lay  all 
along  the  channel,  which  is  formed  by  the  folding  of 
the  paper,  feme  meal-poivder  ; then  fold  it  over  and 
over  till  all  the  paper  is  doubled  up,  rubbing  it  down 
every  turn  ; this  done,  bend  it  backwards  and  forwards, 
2 4 inches,  or  thereabouts,  at  a time,  as  oft  as  the  pa- 
per will  allow  ; then  hold  all  thefc  folds  flat  and  clofc, 
and  with  a fmall  pinching  cord  give  one  turn  round  the 
middle  of  the  cracker,  and  pinch  it  clofc  ; then  bind  it 
with  apackthrcad'as  tight  as  you  can  ; then,  in  the 
place  Acre  it  was  pinched,  prime  one  end  of  it,  and 
cap  it  with  touch-paper.  When  thefe  crackers  arc 
fired,  they  will  give  a report  at  every  turn  of  the  pa- 
per : if  you  would  have  a great  number  of  bounces, 
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you  mull  cut  the  papor  longer,  or  join  them  after  they  R.vfc«ta, 
are  made  ; but  if  they  are  made  very  long  before  they 
are  pinched,  you  muff  have  a piece  of  wood  with  a — 1 
groove  in  it,  deep  enough  to  let  in  half  the  cracker ; 
this  will  hold  it  untight  while  it  is  pinching.  Fig.  12. 
reprefenu  a cracker  complete. 

78,  Single  Reports. 

Cafes  for  reports  are  generally  rolled  on  one  and  two 
02.  formers,  and  fddom  made  larger  but  on  particular 
occafions ; they  are  made  from  two  to  four  inches  long, 
and  very  thick  of  paper.  Having  rolled  a cafe,  pinch 
one  end  quite  clofc,  and  drive  it  down : then  fill  the 
cafe  with  corn-powder,  only  leaving  room  to  pinch  it 
at  top ; but  before  you  pinch  it,  put  in  a piece  of  pa- 
per  at  top  of  the  powder.  Reports  are  fired  by  a vent, 
bored  iu  the  middle,  or  at  one  end,  juil  as  required. 

✓ 79.  Matrons. 

Formers  for  matrons  are  from  j of  an  inch  to  i| 
diameter.  Cut  the  paper  for  the  cafes  twice  tlie  diame- 
ter of  the  former  broad,  and  long  enough  to  go  three 
times  round  : when  you  have  rolled  a cafe,  paile  down 
the  edge  and  tic  one  end  clofc  ; then  with  the  former 
drive  it  down  to  take  away  the  wrinkles,  and  make  it 
flat  at  bottom ; then  fill  the  cafe  with  corn -powder  one 
diameter  and  i high,  and  fold  down  the  reft  of  the  cafe 
tight  on  the  powder.  The  niarrun  being  liras,  made, 
wax  forne  flrong  pack-thread  with  (hoc makers  wax  j 
this  thread  wind  up  in  a hall,  then  unwind  two  or  three 
yards  of  it,  and  that  part  which  is  near  the  ball  make 
fall  to  a hook ; then  take  a marron,  and  ffand  as  far 
from  the  hook  as  the  pack-thread  will  reach,  and  wind 
it  lcngthwiie  round  the  marron  as  dole  as  you  can,  till 
it  will  hold  no  more  that  way  ; then  turn  it,  and  wind 
tlie  packthread  on  the  (hurt  way,  then  lcngthwiie 
again,  and  fo  on  till  the  paper  is  all  covered ; then  make 
fail  the  end  of  the  packthread,  and  beat  down  both 
ends  of  the  marron  to  bring  it  in  flinpe.  The  method 
of  firing  matrons  is  by  making  a hole  at  one  end  with 
an  awl,  and  putting  in  a piece  of  quick-match  ; then 
take  a piece  of  flrong  paper,  in  which  wrap  up  the 
marron  with  two  leaders,  which  muff  be  put  down  to 
the  vent,  and  the  paper  tied  tight  round  them  with 
fmall  twine  : thefc  leaders  are  bent  on  each  fide,  and 
their  loofc  ends  tied  to  other  mamma,  and  are  nailed  in 
the  middle  to  the  rail  of  die  Hand,  as  in  fig,  13.  The 
ufe  of  winding  the  packthread  in  a ball  is,  that  you  may 
let  it  out  as  you  want  it,  according  to  the  quantity  the 
marron  mry  require  ; and  that  it  may  not  be  tied  in 
knots,  which  would  fpoil  the  marron. 

80.  Marron  Batteries  t 

If  well  managed,  will  keep  time  to  a march,  or  a 
flow'  piece  of  inulic.  Marron  batteries  are  made  of  fc- 
vcral  (lands,  with  a number  of  crofs  rails  for  the  mar- 
ions;  which  are  regulated  by  leaders,  by  cutting  them 
of  different  lengths,  and  nailing  them  tight,  or  loofe, 
according  to  the  time  of  the  mufic.  In  marron  batte- 
ries you  mull  ufe  the  large  and  fmall  matrons,  and  tlie 
nails  fur  the  pipes  muff  have  flat  heads. 

8 1 . Line  Racists. 

Arc  made  and  drove  as  the  fky-rockets,  but  have 
no  heads,  and  the  cafes  mull  be  cut  clofc  to  the  day  : 
they  are  fometimes  made  with  fix  or  ft ven  changes,  but 
in  general  not  more  than  four  or  five.  The  method  of 
managing  thofc  rocket*  is  thus  : Firft,  have  a piece  of 
fight  wood,  the  length  of  one  of  the  rocket*,  turned 

round 
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Rr<kct*,  round  about  2 1 inches  diameter,  with  a hole  through 
^c-  the  middle  lengthwife,  large  enough  fur  the  lime  to  go 
cafily  through  ; if  you  ddigu  four  changes,  have  four 
grooves  cut  in  the  lwivcl,  one  oppofite  the  other,  to 
lay  the  rockets  in. 

The*  mouths  of  the  rockets  being  rubbed  with  wet 
meal-powder,  lay  them  in  the  grooves  head  to  tail, 
and  tic  them  faft  ; from  the  tail  of  the  full  rocket  carry 
a leader  to  the  mouth  of  the  fccond,  and  from  the  fe- 
cund to  the  third,  and  fb  on  to  as  many  as  there  are 
v>n  the  fwivel,  making  every  leader  very  fecure  ; but  in 
fixing  thefe  pipes,  take  care  that  the  quick-match  docs 
riot  enter  the  Imres  of  the  rocket*,  t the  rockets  being 
fixed  on  the  fwivel  and  ready  to  be  fired,  have  a line 
too  yards  long,  ftjctched  and  fixed  up  tight,  at  anj 
height  front  the  ground  ; but  be  lure  to  place  it  hori- 
zontally : tin’s  length  of  line  will  da  for  Jib.  rockets;  hut 
if  larger,  the  line  mult  he  longer.  Before  you  put  up 
the  line,  put  one  end  of  it  through  the  fwivel;  and  when 
you  fire  the  line  rocket,  let  the  mouth  of  that  rocket 
which  you  lire  firll  face  tit  at  end  of  the  line  where  yon 
ft  and  ; then  the  firft  rocket  will  carry  the  reft  So  the 
other  end  of  the  line,  and  the  fecoml  will  bring  them 
back;  and  fo  they  will  run  out  and  in  according  to  the 
number  of  rockets:  at  each  end  of  the  line  there  mull 
be  a piece  of  flat  wood  for  the  rocket  to  ft  tike  againft, 
or  its  force  will  cut  the  line.  Let  the  line  be  well  foap- 
cd,  and  the  hole  in  the  fwivel  very  finooth. 

82.  Different  Decora! ion  t for  Line  Rockett. 

To  line  rockets  .may  he  fixed  great  variety  of  figures, 
fuch  as  flying  dragons,  Mercuries,  (hips,  &c.  Or  they 
may  be  made  to  run  on  the  line  like  a wheel ; which  is 
done  in  this  manner.  Have  a flat  fwivel  made  very*  exact, 
and  on  it  tic  two  rockets  obliquely,  erne  on  each  fide, 
which  will  make  it  turn  round  all  the  way  it  goes,  and 
form  a circle  of  fire  ; the  charge  for  thefe  rockets 
Ibould  be  a little  weaker  than  common.  If  you  would 
• fhow  two  dragons  fighting,  get  two  fwivels  made 
fqnarc,  and  />n  each  tie  three  rockets  together  on  the 
tinder  fide ; then  have  two  flying  dragons  made  of  tin, 
and  fix  one  of  them  on  the  top  of  each  fwivel,  fo  as  to 
Hand  upright ; in  the  mouth  of  each  dragon  put  a fmall 
cafe  of  common  fire,  and  another  at  the  end  of  the 
tail ; you  may  put  two  or  three  port-fires,  of  a ftrong 
charge,  on  one  tide  of  their  bodies,  to  fhow  them.  This 
done,  put  them  on  the  line,  one  at  each  end  ; but  let 
there  be  a fwivel  in  the  middle  of  the  line  to  keep  the 
dragons  from  ftriking  together;  before  you  fire  the 
rockets,  light  the  cafes  on  the  dragons  ; and  if  care  be 
taken  in  firing  l»oth  at  the  fame  time,  they  will  meet 
in  the  middle  of  the  line,  and  fecm  to  fight.  Then 
they  will  run  back  and  return  with  great  violence ; 
which  wDl  liavc  a very  pleating  effeft.  The  line  for 
thefe  rocket*  mult  be  very  long,  or  they  will  ftrike  too 
Lard  together. 

83.  CLmcfe  Flyers . 

Cafes  for  flyers  may  be  mnde  of  different  fixes,  from 
one  to  eight  ounces  : they  mull  be  made  thick ‘of  pa- 
per, and  eight  interior  diameters  long ; they  are  rolled 
in  the  fame  manner  as  tourbillons,  with  a ft  might  pall- 
ed edjje,  and  pinched  clofc  at  one  end.  'I lie  method 
of  filling  them  is,  the  cafe  being  put  in  a mould,  whofc 
cylinder,  nr  foot,  mull  be  flat  at  top  without  a nipple, 
fill  it  within  4 a diameter  of  the  middle  ; then  ram  in 
l a diameter  xjf  day,  on  that  as  much  composition  as 
You  XV.  Part  II. 
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before,  on  which  drive  4 a diameter  of  day;  then  pinch 

the  cafe  clofc,  and  drive  it  dmvn  flat ; after  this  is  done,  &c 

bore  a hole  exactly  through  the  centre  of  the  clay  in  *"ri* 

the  middle  ; then  in  the  oppofite  fidts,  at  both  end*, 

make  a vent ; and  In  that  fide  you  intend  to  fire  firll 

make  a final!  hole  to  the  composition  near  the  clay  in 

the  middle,  from  which  carry  a quick-match,  covered 

with  a libgk  paper,  to  the  vent  at  the  other  end  ; then, 

when  the  charge  is  burnt  on  one  fide,  it  will,  by  meant 

of  the  quick-match,  communicate  to  tlve  charge  on  the 

other  (which  may  be  of  a different  foil).  The  flyers 

being  thus  made,  put  an  iron  pin,  that  mull  he  fixed 

in  the  work  on  which  they  are  to  be  fired,  and  oa 

which  they  arc  to  run,  through  tin  hole  in  the  middle; 

on  the  end  of  this  pin  muH  be  a nut  to  keep  the  flyer 

from  running  off.  If  you  would  have  them  tum  hack 

again  after  the)'  are  burnt,  make  both  the  vents  at  the 

ends  on  the  fame  fide,  which  will  alter  its  courfe  the 

contrary  wav, 

84-  TM  Rockets, 

Are  designed  merely  to  flow  the  truth  of  driving, 
and  the  judgment  of  a fire-worker,  they,  having  no  other 
cffc&,  when  fired,  than  fpi  lining  round  in  the  fame  pi  ice 
where  they  begin,  till  they  arc  burnt  out,  and  fltowing 
nothing  marc  than  an  hoiizontal  circle  of  fire. 

The  method  of  making  thefe  rockets  is — Have  a 
cone  turned  out  of  hard  w ood  j*  J-  inches  diameter,  and 
as  much  high  ; round  tlic  bafe  of  it  draw  a line ; on 
this  hue  fix  four  fpokes,  two  inches  long  each,  fo  as 
to  Hand  one  oppofite  the  other ; then  fill  four  nine-inch 
one  lb  cafes  with  any  ftrong  compofition,  within  two 
incites  of  the  top:  thefe  cafes  arc  made  like  tourbillons, 
and  mull  be  rammed  with  the  greateft  cxa&ncfa. 

Your  rockets  being  ailed,  fix  their  open  ends  on  the 
ftiort  fpokes ; then  in  the  fide  of  each  cafe  bore  a hole 
near  the  clay;  all  thefe  holes,  or  writs,  mufl  be  fo  made 
that  the  fire  of  each  cafe  may  ad  the  fame  way  ; from 
thefe  vents  curry  leaders  to  the  top  of  the  cone,  and 
tic  them  together.  When  you  would  fire  the  rockets, 
fet  them  on  a fmooth  table,  and  light  the  leaders  in  the 
middle,  and  all  the  cafes  will  re  together  (fee  fig.  14.)  ^a,e 
and  fpm  ou  the  point  oi  the  cone. 

Thefe  rockets  may  be  made  to  rife  like  tourbillons, 
by  making  the  cafe*  Ihorter,  and  boring  four  holes  in 
the  under  fide  of  each  at  equal  diftunct*  : this  being 
done,  they  aic  called  double  tour  It l Ions. 

Note,  AH  the  vents  in  the  under  fide  of  the  cafes 
mull  be  lighted  at  once;  and  the  lharp  point  of  tlic  cone 
cut  off,  at  which  place  make  it  fphericaL 

Sect.  V.  Of  Wheels  and  other  Works • 

83.  Single  Vertical  Wheels . 

There  arc  different  forts  of  vertical  wheels;  fume 
having  their  fells  of  a circular  form,  others  of  an  hexa- 
gon, ofiagon,  or  decagon  form,  or  any  number  of  lidcs, 
according  to  the  length  of  the  cafes  you  drfign  for  the 
wheel : your  fpokes  being  fixed  in  the  nave,  nail  flips 
of  tin,  with  tlieir  edges  turned  up,  fo  as  to  form  groove* 
for  the  cafes  to  lie  in,  from  the  end  of  one  fpoke  to 
another;  then  tic  your  cafes  in  the  grooves  head  to  tail, 
in  the  fame  manner  as  thofe  on  the  horizontal  water- 
wheel,  fo  that  the  cafes  fucceffively  taking  fire  from  one 
another,  will  keep  the  wheel  in  an  equal  rotation.  Two 
of  thefe  wheels  are  very  oft  fired  together,  one  on  each 
3 *.  4 U fide 
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Of  Wheel*,  fide  of  a building  t and  both  lighted  at  the  fame  time, 
, &Cl  and  all  the  cafes  filled  alike,  to  make  them  keep  time 
’ together;  which  they  will  do  if  made  by  the  following 
directions.  In  all  the  cafca  of  both  wheels,  except  the 
firft,  on  each  wheel  drive  two  or  three  ladle*  full  of  flow 
fire,  in  any  part  of  the  cafca ; but  be  careful  to  ram  the 
fame  quantity  in  each  cafe,  and  in  the  end  of  one  of 
the  cafe 3,  on  each  wheel,  you  may  ram  one*  ladlcful] 
of  dead-fire  compulsion,  which  mud  be  very  liglrtly 
drove;  you  may  alfo  nuke  many  clianges  of  fire  by  ilils 
met  hod. 

Let  the  hole  in  the  nave  of  the  wheel  be  lined  with 
brafs,  and  made  to  turn  on  a fmooth  iron  fpindle.  On 
the  end  of  this  fpindle  let  there  be  a nut,  to  ferew  off 
and  on  ; when  you  have  p.»t  the  wheel  on  the  fpindle, 
ferew  on  the  nut,  which  will  keep  the  wheel  from  fly- 
ing  off.  Let  the  mouth  of  die  firft  cafe  be  a little  rai- 
fid.  Sec  fig.  15.  Vertical  wheels  arc  made  from  10 
inches  to  3 feet  diameter,  and  the  fize  of  the  cafes  mull 
differ  accordingly  ; 4-07..  cafes  will  do  for  wheels  of  14 
or  1 6 inches  diameter,  which  is  the  proportion  gene- 
rally ufed.  The  bed  wood  for  wheels  of  all  forts  is  a 
* light  and  dry  beech. 

86.  Horizontal  Wheels, 

Are  beft  when  their  fells  are  made  circular  1 in  the 
middle  of  the  top  of  the  nave  muft  be  a pintle,  turned 
out  of  the  fame  piece  a|  the  nave,  two  indies  king,  and 
equal  in  diameter  to  the  bore  of  one  of  the  cafes  of  the 
wheel : there  mufl  be  a bole  bored  up  the  centre  of  the 
nave,  within  half  an  inch  of  the  top  of  the  pintle.  The 
wheel  being  made,  nail  at  the  end  of  each  fpoke  (of 
whidi  there  fhonld  be  fix  or  eight)  a piece  of  wood,  with 
a groove  cut  in  it  to  receive  the  cafe.'  ‘ Fix  thefe  pieces 
in  fuch  a manner  that  half  the  cafes  may  incliue  up- 
wards and  half  downwards,  and  that,  when  they  arc 
lied  on,  their  heads  and  tails  may  come  very  neat  to- 
gether; from  the  tail  of  one  cafe  to  the  mouth  of  the 
other  carry  a leader,  which  fecure  with  palled  paper. 
Befides  thefe  pipes,  it  will  be  peceffary  to  put  a little 
tmal-powdcr  infidc  the  palled  paper,  to  blow  off  the 
pipe,  that  there  may  be  no  obftto&ion  to  the  fire  from 
the  cafe^  By  means  of  thefe  pipes  the  cafe  will  fuo 
cclfively  take  fire,  burning  one  upward*  and  the  other 
downwards.  On  the  pintle  fix  a cafe  of  the  fame  fort 
as  thofe  on  the  wheel ; this  cafe  muft  be  fired  by  a lead- 
er from  the  mouth  of  the  laft  cfcfc  on  the  wheel,  which 
cafe  muft  play  down  wauls : inftead  of  a common  cafe 
in  the  middle,  you  may  put  a cafe  of  Chinefe  fire,  long 
enough  to  buru  as  long  as  two  or  three  of  the  cafes  on 
the  wheel. 

Horizontal  wheels  are  oft  fired  two  at  a time,  and 
made  to  keep  time  like  vertical  wheels,  only  they  are 
made  without  any  flow  or  dead  fire ; 10  or  : 2 inches 
will  be  enough  for  the  diameter  of  wheels  with  fix 
fpoke*.  Fig.  16.  reprefents  a wheel  on  fire,  with  the 
£rit  cafe  burning. 

87.  Spiral  Wheels  t 

Are  only  double  horizontal  wheels,  and  made  thus  ; 
The  nave  muft  be  about  6 inches  long,  and  fom^what 
tku  ker  than  the  Tingle  fort ; inftead  of  the  pintle  at  top, 
make  a hole  for  the  cafe  to  be  fixed  in,  and  two  fets  of 
fpokes,  one  fet  neat  the  top  of  the  nave,  and  the  other 
near  the  bottom.  At  the  end  of  each  fpoke  cut  a 
groove  wherein  you  tic  the  cafes,  their  being  no  fell ; 
the  /pokes  fhould  sot  be  more  than  3 } inches  long  from 
c 
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the  nave,  fo  that  the  wheel  mty  not  be  more  than  B or  Of  Whetb* 

9 indies  diameter  { the  cafes  are  placed  in  fuch  a man-  ^ 
ner,  that  thofe  at  top  plav  down,  and  thofe  at  bottom  ’ 
play  up,  but  let  the  third  or  fourth  cafe  play  horizon- 
tally. The  cafe  in  the  middle  may  begin  with  any  oi 

the  otlicrs  yon  pi  cafe : 6 fpoke*  will  be  enough  for  each 
fet,  l'o  that  the  wheel  may  eonfill  of  12  cafes,  lx  fide* 
tli.it  on  the  top  ; the  cafes  6 inches  each. 

88.  Plural 

Arc  made  to  turn  horizontally,  and  to  ronfift  of  three 
fets  of  fpokes,  placed  6 at  top,  6 at  bottom,  and  4 in 
the  middle,  which  muft  be  a little  (horter  than  the  reft* 
let  the  diameter  of  the  wheel  be  10  indies ; the  cafca 
muft  be  tied  on  the  ends  of  the  fpokci  in  grooves  cut 
on  purpofe,  or  in  pieces  of  wood  nailed  on  the  ends  of 
the  fpokes,  with  grooves  cut  in  them  as  ufual:  in  cloth- 
ing thefe  wheels,  make  the  upper  fet  of  cafe*  play  ob» 
liquely  downwards,  the  bottom  fet  obliquely  upwards, 
and  the  middle  fet  horizontally.  In  placing  the  leaden, 
you  muft  order  it  fo  tlut  the  cafes  may  bum  thus,  via* 
firft  up,  then  down,  then  horizontal,  and  fo  on  with  the 
reft.  But  another  change  may  be  made,  by  driving  ia 
the  end  of  the  Hth  cafe  two  or  three  ladlcful*  of  flow 
fire,  to  bum  till  the  wheel  has  flopped  it*  cotirfe : the* 
let  the  other  cafes  be  fixed  the  contrary  way,  which  wHI 
make  the  wheel  run  back  again : for  the  cafe  at  top 
you  may  put  a fmall  gerbe ; and  let  the  cafe*  on  the 
fpokes  be  (hoit,  and  filled  with  a ft  rone  brilliant  charge. 

89.  lllummaltd  Spiral  Wheel. 

Firft  have  a circular  horizontal  wheel  made  two  feet 
diameter,  with*  hole  quite  through  the  nave  {then  take 
three  thin  pieces  of  deal,  three  feet  loug  each,  and  $ of 
an  inch  broad  each:  one  end  of  each  of  thefe  pieces  nail 
to  the  fell  of  the  wheel,  at  an  equal  diftancc  from  one 
another,  and  the  other  end  nail  to  a block  with  a hole 
in  it*  bottom,  which  muft  be  perpendicular  with  that 
in  the  block  of  the  wheel,  but  not  fo  large.  The  wheel 
being  thus  nude,  have  a hoop  planed  down  very  thin  • 
and  tilt ; then  nail  one  end  of  it  to  tlie  fell  of  the  wheel, 
and  wiad  it  round  the  three  flicks  in  a fpiral  line  from 
the  wheel  to  the  block  at  top:  on  the  top  of  this  block 
fix  a cafe  of  Chinefe  flic ; on  the  wheel  you  may  place 
*my  number  of  cafes,  which  muft  incline  downwards, 
aud  bum  two  at  a time.  If  the  wheel  fboukl  confift  of 

10  cafes,  you  may  let  the  illuminations  and  Chinefe 
fire  begin  with  the  fccond  cafes.  The  fpindle  for  this 
wheel  muft  be  a little  longer  than  the  cone,  and  made 
very  fmooth  at  lop,  on  which  the  Upper  block  is  to  turn, 
and  the  whole  weight  of  the  wheel  to  reft.  See  fig.  17, 

9 <?.  Double  Spiral  Wheel. 

For  this  wheel  the  block,  or  nave,  muft  be  as  long 
as  the  height  of  the  worms,  or. fpiral  lines,  but  muft  be 
made  very  thin,  and  as  light  as  pofliblc.  In  thi«  block 
muft  be  fixed  fcvcral  fpokes,  which  mull  diminifh  its 
length,  from  the  wheel  to  the  top,  fo  as  not  to  exceed 
the  fur  face  of  a cohe  of  the  fame  height.  To  the  end* 
of  thefe  fpokes  nail  the  worms,  which  muft  crofs  each 
other  fevcral  times:  thefe  worms  clothe  with  Dlumin*. 
tions,  the  fame  a*  thofe  on  the  finglc  wheels  ; but  the 
horizontal  wheel  you  may  clothe  as  you  like.  At  top 
of  tlie  worm  place  a cafe  of  fpur-tirc,  or  an  amber  light- 
Sec  fig.  1 8.  This  figure  is  Ihown  without  leaden,  to 
prevent  a confufion  of  lines. 

91.  Balloon  Wheel/, 

Are  made  to  turn  horueataiiy : they  muft  be  made 

t feet 
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near  the  bottom  of  each  pot  make  a fmall  vent ; into  To  make  a fire -tree,  as  (hewn  by  fig.  2.  you  muft 
cadi  of  thefe  vents  carry  a leader  from  the  tail  of  each  firft  have  a piece  of  wood  6 feet  long,  and  3 inches 
cafe  ; feme  of  the  pots  load  with  ftars,  and  tome  with  fquarc  ; then  at  E,  9 inches  from  the  top,  make  a hole 
ferpents,  crackers,  &c.  As  the  wheel*  turn,  the  pots  in  the  front,  and  in  each  fide;  or,  inftcad  of  holes,  you 
will  fucccfiively  be  fired,  and  throw  into  the  air  a great  may  fix  fliort  pegs,  to  fit  the  infide  of  the  cafes.  At 
variety  of  tires.  F,  9 inches  from  E,  fix  3 more  pegs  ; at  G,  1 foot  9 

92.  Frmtom  JVhttlj,  inches  from  F,  fix  3 pegs ; at  H,  9 inches  from  G» 

FIrft  have  a nave  made  9 inches  long  and  3 in  diame-  fix  3 pegs  ; at  I,  9 inches  from  H,  fix  3 pegs,  inclining 
ter  : near  the  bottom  of  this  nave  fix  8 fpokes,  with  a downwards ; but  all  the  oilier  pegs  muft  incline  up- 
hole  in  the  end  of  each,  large  enough  to  receive  a 2 or  wards,  that  the  cafe*  may*havc  the  fame  inclination  93 
4 ounce  cafe  : each  of  thefe  fpokes  may  be  1 4 inches  you  fee  in  the  figure ; then  at  top  place  a 4-inch  mor- 
long  from  the  block.  Near  the  top  of  this  block  fix  8 tar,  loaded  with  fta is,  rains,  or  crackers.  In  the  middle 
more  of  the  fame  fpokes,  cxa&ly  over  the  others,  but  of  this  mortar  place  a cafe  filled  With  any  fort  of  charge,  - 
not  fo  lung  by  2 inches.  As  this  wheel  is  to  run  hori-  but  let  it  be  fired  with  the  other  cafes : a brilliant 
zontally,  all  the  cafes  in  the  fpokes  muft  play  obliquely  charge  will  do  for  all  the  cafes  ; but  the  mortar  may 
upward*,'  and  all  thofe  in  the  fpokes  at  bottom  ob-  be  made  of  any  diameter,  and  the  tree  of  any  fue  ; and 
liquely  downward*.  This  being  done,  have  a fmall  ho-  on  it  any  number  of  cafes,  provided  they  arc  placed  in 
rizontal  wheel  apade  with  8 fpokes,  each  5 inches  long  the  manner  deferibed. 
from  the  block:  on  the  top  of  this  wheel  place  a cafe  95.  Chtntfc  Fountain/. 

of  briiliant  fire  : all  the  cafes  on  this  w heel  muft  play  in  To  make  a Chinefe  fountain,  you  muft  have  a per* 
an  oblique  dirt&km  downwards,  and  burn  2 at  a time,  pendicplar  piece  of  wood  7 feet  long  and  2$  inches  / 
and  thofe  on  the  large  wheel  4 at  a time  ; that  is,  2 of  fquare.  Sixteen  inches  from  the  top,  fix  on  the  front  a 
thofe  in  the  top  fet  of  fpvkes,  and  2 of  thofe  in  the  crofs-piccc  I inch  thick,  and  2{  broad,  w ith  the  broad 
bottom  fet  of  fpokes.  fide  up : below  this,  fix  3 more  pieces  of  the  fame 

The  4 firft  gafes  on  the  large  wheel,  and  the  2 fiift  width  and  thickncfs,  at  16  inches  from  each  other : 
on  the  fmall,  mull  be  fired  at  the  fame  time,  and  the  let  the  bottom  rail  be  5 feet  long,  and  the  others  of 
brilliant  fire  at  top  at  the  beginning  of  the  lift  cafes,  fuch  a length  as  to  allow  the  fire-pumps  to  (land  in 
The  cart's  of  the  wheels  may  be  filled  with  a grey  the  middle  of  the  intervals  of  each  other.  The  pyra- 
charge.  When  thefe  wheels  are  completed,  you  muft  mid  being  thus  made,  fix  in  the  holes  made  in  the  bot- 
have  a ftrong  iron  fpindlc,  made  4 feet  6 inches  long,  tom  rail  5 fire-pumps,  at  equal  diitances  ; on  the  2d 
and  fixed  perpendicularly  on  the  top  of  a (land  : on  this  rail,  place  4 pumps ; on  the  3d,  3 ; on  the  4th,  2 ; and 
put  the  large  wheel,  whofe  nave  muft  have  a hole  quite  on  the  top  of  the  poft,  1 ; but  place  them  all  to  in- 
through  from  the  bottom  to  the  toj>.  This  hole  muft  ciinc  a little  forwards,  that,  when  they  throw  out  the 
be  large  enough  to  turn  cafy  round  the  bottom  of  the  ftars,  they  may  not  llrike  againft  the  crofs  rails.  Having 
fpindlc,  at  which  place  there  muft  be  a (boulder,  to  keep  fixed  your  fire-pumps,  clothe  them  with  leaders,  fo  that 
the  wheel  from  touching  the  Hand  t at  the  top  of  the  they  may  all  be  fired  together.  Sec  fig.  3. 
fpindlc  put  the  fmall  wheel,  and  join  it  to  a large  one  96.  Of  illuminated  Gtoln  <w\th  horizontal  IVhetls. 

with  a leader,  in  order  that  they  may  be  fired  both  to-  The  hoops  for  thefe  glclws  may  be  made  of  wood, 

gether.  tin,  or  iron  wire,  about  2 feel  diameter.  For  a fingle 

93.  Cafcadct  of  Firt,  globe  take  two  hoops,  and  tie  them  together,  one  with- 

Are  made  of  any  fize  ; but  one  made  according  to  in  the  other,  at  right  angles  j that  have  a horizon- 
H«»«  the  dimenfions  of  that  ftiown  in  fig.  1.  will  be  large  tal  wheel  made,  whofe  diameter  muft.  be  a little  wi- 

•ccern.  enough  for  8-oz.  cafes.  Let  the  di fiance  from  A to  B der  than  the  globe,  it*  nave  6 inches  long  ; orr  the 

be  3 feet ; from  B to  C 2 feet  6 inches ; and  from  CD  top  of  which  the  globe  is  fixed,  fo  as  to  (land  3 or  4 

2 feet ; and  let  the  crofs  piece  at  A be  4 feet  long : inches  from  the  wheel : on  this  w heel  you  may  put 

then  from  each  end  of  this  piece  draw  a line  to  D ; any  cumber  of  cafes,  filled  with  what  charge  you  like ; 
then  make  the  other  crcf*  pieces  fo  long  as  to  come  but  let  two  of  them  burn  at  a time:  they  may  be  placed 
within  thofe  lines.  The  top  piece  D may  be  of  any  horizontally,  or  to  incline  downwards,  juft  as  you 
length,  fo  as  to  hold  the  cafes,  at  a little  defiance  from  choofe.  Now,  when  the  wheel  is  clothed,  fix  on  the 
each  other ; all  the  crofs  pieces  arc  fixed  horizontally,  hoops  as  many  illuminations  as  will  Hand  within  ti 
and  fupported  by  brackets  ; the  bottom  crofs  piece  inches  of  each  other ; thefe  you  fallen  on  the  hoops 
fhould  be  about  1 foot  6 inches  broad  in  the  middle,  with  fmall  iron  binding  wire ; and  when  they  are  all 
the  fecond  1 foot,  the  third  9 inches,  and  the  top  piece  on,  put  on  your  pipes  of  communication,  wluch  muft 
- 4 inches : the  cafes  may  be  made  of  any  length,  but  be  £0  managed  as  to  light  them  all  with  the  2d  or  3d 

muft  be  filled  with  a brilliant  charge.  On  the  edges  of  cafe  on  the  w-hecl.  The  fpindlc  on  which  the  globe  is 
the  crofs  pieces  muft  be  nailed  bits  of  wood,  with  a to  run  muft  go  through  the  block  of  the  wheel,  up  to 
groove  cut  in  each  piece,  large  enough  for  a cafe  to  lie  the  infide  of  the  top  of  the  globe  ; where  muft  b«  fix- 
ity Thefe  bits  of  wood  are  fixed  fo  as  to  incline  ed  a bit  of  brafe,  or  iron,  with  a hole  in  it  to  receive  * 
downwards,  and  that  the  fire  from  one  tier  of  cafes  may  the  point  of  the  fpindlc,  on  which  the  whole  weight  of 
play  over  the  other.  All  the  cafes  being  tied  fall  dn,  the  wheel  is  to  bear,  as  in  fig.  4.  which  reprefents  a 
carry  leaders  from  one  to  the  other ; and  let  there  he  a globe  on  its  fpindlc.  By  this  method  may  be  made  u 

4 U 2 crown, 
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Of  Wlvrtli  crown,  which  U done  by  having  the  hoop*  bent  in  the 
form  of  a crown.  Sometimes  globes  ami  crowns  are 
ordered  fo  as  to  Hand  ft  ill,  and  the  wheel  ouly  to  turn 
round  ; but  when  you  would  have  the  globe  or  crown 
to  Hand  Hill,  and  the  wheel  to  run  by  itfclf,  the  block 
of  the  wheel  mull  not  be  fo  long,  nor  the  fpiudk:  any 
longer  than  to  juft  raife  the  globe  a little  abo'c  the 
wheel ; and  the  wheel  calcs  and  illumination  mull  be- 
gin together. 

97.  DaJecaedron, 

So  called  bccavife  it  nearly  repicfent*  a twclvc-fidcd 
figure,  is  made  thus.  Firil  have  a ball  turned  out 
of  fame  hard  wood,  14  inches  diameter  : when  done, 
divide  its  furfaec  into  14  eqflul  parts,  from  which  bore 
holes  l-y  inch  diameter,  perpendicular  to  the  centre, 
fo  that  they  may  all  meet  in  the  middle  : then  let 
there  be  turned  m the  in  fide  of  each  hole  a female 
ferew  ( and  to  all  the  holes  but  one,  mull  be  made  a 
round  fpokc  5 feet  long,  with  4 inches  of  the  ferew  at 
one  end  to  til  the  hulcs ; then  in  the  (crew-end  of  all 
the  (pokes  bore  a hole,  5 inches  up,  which  mull  be 
boted  H inting,  fo  as  to  come  out  at  one  fide,  a little 
above  the  Icrcw ; from  which  out  a fntall  groove  along 
the  fpokc,  within  6 inches  of  the  other  end,  where 
you  make  another  hole  through  to  the  other  fide  of  the 
fpeke.  In  this  end  fix  a fpii.dlc,  on  which  put  a (mall 
w heel  of  3 or  4 fidcs,  each  tide  6 or  7 incite*  long : 
thefe  tides  mull  have  groove  cut  in  them,  large  enough 
to  receive  a 2 or  4 oz.  cafe.  When  thefe  wheels  are 
clothed,  put  them  on  the  fpirtdlcs,  and  at  the  end  of 
each  fpindlc  put  a nut  to  keep  the  wheel  from  falling 
off.  The  wheels  being  thus  fixed,  carry  a pipe  from 
the  mouth  of  the  firft  cafe  on  each  wheel,  through 
the  hole  in  the  fide  of  the  fpokr,  and  from  thence  along 
the  groove,  and  through  the  other  hole,  fo  as  to  haug 
out  at  the  ferew-end  about  an  inch.  The  fpokes  be- 
ing all  prepared  in  this  manner,  you  mull  have  a poll, 
on  which  you  intend  to  fire  the  work,  with  an  iron 
ferew  in  the  top  of  it,  to  fit  one  of  the  holes  in  the 
ball : on  the  ferew  fix  the  ball ; then  in  the  top  bole 
of  the  ball  put  a little  meal-powder,  and  fomc  loufe 
quick- mat  eh  : then  ferew  in  2II  the  fpokes  ; and  in  one 
fide  of  the  ball  bore  a hole,  in  which  put  a leader,  and 
fccure  it  at  the  end ; and  your  work  will  be  ready  to  be 
fired.  By  this  leader  the  powder  and  match  in  the 
centre  is  fired,  which  will  light  the  match  at  the  ends  of 
the  fpokes  all  at  once,  wheteta^  all  the  wheels  will  be 
lighted  at  once.  There  maybe  an  addition  to  this 
piece,  by  fixing  a fmall  globe  on  each  wheel,  or  one  on 
the  top  wheel  ouly.  A grey  charge  will  be  proper  for 
the  wheel- cafes. 

98.  The  Ttw-Tret  of  brittant  Fire, 

Is  represented  by  fig.  5.  as  it  appears  when  binn- 
ing. Firft,  let  A be  an  upright  piece  of  wood,  4 feet 
long,  2 inches  broad,  and  1 thick  : at  top  of  this 
piece,  on  the  fiat  fide,  fix  a boop  14.  inches  diame- 
ter ; and  round  ks  edge  and  front  place  illuminations, 
and  in  the  centre  a 5 pointed  liar;  then  at  E,  which 
is  1 1 foot  from  the  edge  of  the  hoop,  place  2 cafes  of 
brilliant  fire,  one  ou  each  fide  : thefe  ernes  fhould  be 
t foot  long  each ; below  thefe  fix  2 mure  cafes  of  the 
fame  fixe,  and  at  fuch  a distance,  that  their  mouths 
may  almuil  meet  them  at  top : then  chifc  to  the 
ends  of  thefe  cafes  fix  1 more  of  the  fame  calcs  ; they 
mull  Hand  paiallcl  to  them  at  E.  The  calcs  being 
thus  fixed,  clothe  them  with  leaders ; fo  that  they, 
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with  the  illuminations  and  ft  an  at  top,  may  all  take  fire  Of  Wheel* 

together.  * 

99.  Start  with  Pomtt  for  reflated  Piece  J,  See.  ’ * 

Thefe  liars  are  made  of  difTerffit  fi/.es,  according  to 
the  work  for  which  they  are  intended : they  are  made 
with  cafes  from  I 02.  to  1 lb.  but  in  general  with  4 ot„ 
cafes,  4 or  5 inches  long  t the  eafes  * muff  be  rolled 
with  patlc,  and  twice  as  thick  of  paper  as  a rocket 
of  the  fame  bore.  Having  rolled  a cafe,  pinch  one 
end  of  it  quite  clofe : theu  drive  in  4-  * diameter  of 
day ; and  when  the  cafe  is  dry,  fill  it  with  coinpofi-* 
lion,  2 or  3 incites  to  the  length  of  the  cafes  with 
which  it  is  to  bum  ; at  top  of  the  charge  drive  foine. 
clay ; a*  the  ends  of  thefe  cafes  are  fddkvm  pinched, 
they  w ould  be  liable  to  take  fire.  Having  filled  a cafe, 
divide  the  ciicumfcrencc  of  it  at  the  pinched  end  clofe 
to  the  day  into  5 equal  parts j then  bore  5 holes  with 
a gimblet,  about  the  fixe  of  the  neck  of  a common 
4-ox,  cafe,  into  The  compolition  : from  one  hole  to  the 
other  carry  a quick- match,  and  l'ecure  it  w.tn  paper  : 
ill  is  paper  mull  be  put  on  in  the  manner  of  that  on  the 
ends  of  whecl-Calcs,  fo  that  the  hollow  part,  which 
prujc&s  from  the  end  of  the  calc,  may  ferve  to  receive 
a leader  from  any  other  work,  to  give  fiic  to  the  point*, 
of  the  liars.  Thefe  liars  may  be  made  with  any  num- 
ber of  points. 

IOO.  Fixed  Sut  with  a tranfparmt  Face. 

To  make  a fun  of  the  bell  fort,  there  fhould  be  two 
rows  « >1  cafes,  as  in  fig.  6.  which  wiU  (how  a double  gk it 
ry,  and  make  the  rays  Hrong  and  full.  The  frame,  or 
fun-wheel,  mull  be  made  thus : Have  a drcular  Hat 
nave  nude  very  lining,  1 2 inches  diameter  : to  this  fix 
6 Hrong  fiat  fpokes,  A,B,C,D,E,F.  On  the  front  of 
thefe  fix  a circular  fell,  5 feet  diameter;  within  which 
fix  another  fell,  the  length  of  one  of  the  fun-cafes  lefa 
in  diameter ; within  this  fix  a 3d  fell,  whofc  diameter 
mull  be  led  than  the  ad  by  the  length  of  1 cafe  and 
1 -3d.  The  wheel  being  made,  divide  the  fells  into  fo 
many  equal  paits  as  you  would  have  cafes  (which  may 
be  done  from  24  to  44)  : at  each  did  lion  fix  a flat  iron 
Haple  ; thefe  HupJes  mull  be  made  to  fit  the  cafes,  to 
hold  them  fall  on  the  wheel  t let  the  ftaples  be  fo  pla- 
ced, that  one  row  of  cafes  may  lie  in  the  middle  of  the 
intervals  of  the  utber. 

In  the  centre  of  the  block  of  the  fun  drive  a fpindlev 
on  winch  put  a fmall  hexagon  wheel,  whofc  cafe* 
mull  be  lifted  with  the  fame  charge  as  the  cafes  of  the 
fun:  two  cafes  of  this  whed  mull  burn  at  a time,  and 
begin  with  them  on  the  fells.  Having  fixed  on  all  tbe 
calcs,  carry  pipes  of  communication  from  one  to  the.  v 

other,  as  you  lee  in  the  figure,  and  from  one  fide  of 
the  fun  to  the  wheel  in  thfc  middle,  and  from  thence 
to  the  other  fide  of  the  fun.  Thefe  leaders  will  hold 
the  wheel  Heady  while  the  fun  is  fixing  up,  and  will 
alfo  be  a furc  method  of  lighting  both  calcs  of  the 
wheel  together.  A fun  thus  made  is  called  a l iffumi 
fun , became  die  wood  wo:k  is  entirely  covered  with 
fire  from  the  wired  in  the  middle,  io  that  there  appear* 
nothing  but  fparks  of  briUnint  fire  : but  if  you  would 
have  a 1 1 an  (parent  face  in  the  centre,  you  mu  ft  have 
one  made  ol  pallc  oard  of  any  fixe.  'The  method  of 
making  a lace  is,  by  cutting  out  the  eyes,  oofc,  and 
mhuih,  lor  the  (parks  of  tire  wheel  to  appear  through  ; 
but  inftcad  oi  this  face,  you  may  have  one  painted  on 
oiled  paper,  or  Tertian  ldk,  drained  light  on  a hoop; 

which 
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Of  ivhec't.  which  hoop  muft  be  fupportcd  tby  3 or  4 pieces  of 
, kx.  wire  at  6 inches  diftancc  trom  the  wheel  in  the  centre, 
^ i ■'  fo  thot  tlic  light  of  it  may  illuminate  tlic  face.  By  this 
method  you  may  luve,  in  the  front  of  a fun,  Vitat 
Rix>  cut  in  pallebtiard,  or  Apollo  painted  on  filk  ; but, 
• for  a fmall  collection,  a fun  with  a tingle  glory,  and  a 
wheel  in  front,  will  be  moll  luitabk.  Half-pound 
cafe*,  tilled  to  inches  with  competition,  will  be  a good 
i % fuc  for  a fun  of  5 feet  diameter  ; but,  if  larger,  the 
cafes  muil  be  greater  in  propot  tion. 

10!.  T href  Virtual  IVlxeU  ii/<immaudt  which  turn  on 
tlxir  "Ti  n A law  upon  a /'crtzontal  Table, 

A plan  of  tlufi  is  (hmvn  by  fig  7.  Let  D be  a 
deal. tabled  fact  in  diameter:  this  table  mull  be  t*x- 
cd  horizontally  on  the  top  of  a pod  ; on  this  poll 
mull  be  a perpendicular  iron  Ipindlc,  which  me  11  come 
through  the  centre  of  the-  table  : then  let  A,B,C,  be 
3 fpor>  » joined  to  a Uungular  Bat  piece  of  wood,  in 
the  middle  of  which  make  a hole-  to  tit  tafdy  over  the 
fpindlc  : let  £>F,G,  be  pieces  of  wood,  4 or  5 inches 
long  each,  and  2 inches  lquare,  fixed  on  the  under 
fides  of  the  (pokes;  in  thefe  pieces  make  holes  length- 
wife  to  receive  the  tliin  pait  of  the  blocks  of  the 
wheels,  which,  when  in,  are  prevented  from  coming 
•ut  by  a fmall  iron  pin  being  run  through  the  cud  of 
each.  K,  L,M,  arc  3 vertical  octagon  wheels,  18 
inches  diameter  each : the  blocks  of  thefe  wheels  mull 
be  long  enough  for  3 or  4 inches  to  red  on  the  table ; 
round  which  part  drive  a number  of  (harp  points  of 
wire,  which  mud  not  project  out  of  the  blocks  more 
than  i-i6th  of  an  inch:  the  ufe  of  thefe  points  is, 
that,  when  tlic  blocks  run  round,  they  will  dick  in 
tire  table,  and  help  tire  wheels  forward:  if  the  naves 
arc  made  of  tirong  wood,  one  inch  wjl  be  enough 
for  the  diameter  of  the  thin  part,  which  (bould  be 
made  to  turn  cafy  in  the  holes  fit  tlic  pieces  E,  F,  G. 
On  the  front  of  the  wheels  make  4 or  circles  of 
tlrong  wire,  or  flat  hoops  and  tie  on  tlrcm  as  many 
Qltiminationi  as  they  will  hold  at  2 inches  from  each 
other  : it-,  ft  rad  of  circles,  you  may  make  fpital  lines, 
clothed  with  illuminations,  at  the  fame  dill  mice  from 
each  other  as  thole  on  tlic  hoops.  When  illuminations 
are  fixed  on  a fpiml  line  in -the  fiout  of  a wheel,  they 
mud  be  placed  a little  on  the  flant,  tire  contrary  way 
that  the  wheel  runs : the  cafes  for  thefe  wheels  may  be 
filled  with  any  coloured  charge,  but  mud  bunt  only  0:1c 
• at  a time. 

The  wheels  being  thus  prepared,  you  mud  hare  a 
globe,  crown,  or  fpiml  wheel,  to  put  on  the  fpiudlc  in 
tlie  middle  of  the  table  : this  ipindlc  flrould  be  jutt  long 
enough  to  raife  the  wheel  of  the  globe,  crown,  or  fpi- 
tal  wired,  fo  high  that  its  tire  may  play  over  tire  3 
vertical  wheels : by  this  means  their  tires  will  not  be 
confufed,  nor  will  the  wheels  receive  any  damage  trom 
the  lire  of  each  other.  In  clothing  this  work,  let  tire* 
leaders  be  fo  managed,  that  ail  the  wheels  may  light  to- 
gether, ami  the  illuminations  after  1 cafes  of  each  wheel 
arc  burned. 

102.  Illuminated  Chan Je lit r. 

Illuminated  works  arc  much  admired  by  the  Italians, 
and  indeed  are  a great  addition  to  u cullcdion  of  works: 
in  a grand  exhibition  an  illuminated  piece  ftiould  be 
fired  after  every  two  or  three  wheels,  or  fixed  pieces  of 
common  and  brilliant  tires;  and  likcwiic  illuminated 
wotks  may  be  made  cheap,  quick,  and  cafy. 
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To  make  an  illuminated  chandelier,  you  mull  firll  Of  Wheel** 
have  one  made  of  thin  wood  (fee  fig.  8.)  The  chan-  &c*  . 

tidier  being  made,  bore  in  the  front  of  the  branches,  ' 
and  in  the  body,  and  alfo  in  the  crown  at  top,  as  many 
holes  for  illuminations  as  they  will  contain  at  3 inches 
diAoncc  from  each  other : in  thefe  holes  put  illumina- 
tions filled  with  white,  blue,  or  brilliant  charge.  Ha- 
ving fixed  in  tire  port-fires,  clothe  them  with  leaders, 
fo  that  the  chandelier  and  crown  may  light  together. 

The  fmall  circles  on  this  figure  reprefent  the  mouth* 
of  tlu;  illuminations,  which  mull  projett  Untight  from 
the  fiont. 

103.  Illuminated  Tew  Tret, 

Firfl  have  a tree  made  of  wood,  fuch  as  is  Crown  by 
tig-  9-  Tire  middle  piece  or  ftcra,  on  which  the  branch- 
es arc  fixed,  mull  be  8 feet  6 inches  high : at  the  bot- 
tom of  this  piece  draw  a line,  at  right  angles,  2 feet  6 
inches  long  at  each  fide  ; then  from  L,  which  is  1 foot 
6 inches  from  tire  bottom,  draw  a line  on  each  fide  to 
C and  D : thefe  lines  will  give  the  length  of  the  two 
firft  branches.  Then  put  on  the  two  top  blanches  pa- 
rotid to  them  at  bottom:  let  the  length  of  cadi  of  thefe 
branches  be  1 foot  from  the  ilem : from  tire  ends  of 
thefe  two  brandies  draw  a lioe  to  C and  D : then  fix 
on  5 more  brandies  at  an  equal  diilancc  from  each 
other,  and  their  length  will  be  determined  by  the  lines 
AC  and  ED.  When  the  branches  arc  fixed,  place  il- 
luminating portfires  on  tlic  top  of  each,  as  many  as  you 
chooie  : behind  the  top  of  the  Bern  fallen  a gerbe  or 
white  fountain,  which  muil  be  fired  at  the  begiuning  of  . 

the  illuminations  on  the  tree. 

104-  Filming  Hi  an  with  brilliant  Wbedx, 

To  make  a flaming  Aar,  you  mull  firft  have  made  * 
circular  piece  of  flrong  wood  about  1 inch  thick  and  2 
feet  diameter  : round  this  block  fix  8 points,  2 feet  6 
inchc*  long  each;  4 of  thefe  points  mud  be  Untight  and  4 
flaming  : thefe  points  being  joined  on  very  ilrong,  and 
even  with  the  Surface  of  the  block,  nail  tin  or  pafte- 
board  on  their  edges,  from  the  block  to  the  end  of 
each,  where  they  mull  be  joined  : this  tin  mull  project 
in  front  8 inches,  and  be  joined  where  they  meet  at  the 
block  ; round  the  front  of-  the  block  fix  4 pieces  of 
thick  iron  wire,  8 inchp  long  each,  equally  diftant  from 
each  oilier  : tin's  being  ddne,  cut  u piece  of  pafteboard 
round,  2 feet  diameter,  and  draw  ou  it  a ftar,  as  may  be 
feen  in  1 g.  to.  Cut  out  this  liar,  and  on  the  back  of 
it  pafte  oiled  paper  ; then  paint  each  point  half  red  and 
half  yell  1 w,  lengthwile  ; but  tire  body  of  the  liar  mull 
be  leit  open,  wherein  mull  run  a brilltanl  wheel,  made 
thus:  Have  a light  block  turned  9 inches  long  : at 
each  end  of  it  fix  6 {pukes ; at  tire  end  of  each  (poke 
put  a 2 ounce  cafe  of  brilliant  fire  : the  length  of  tlicfe 
cafes  muil  be  in- proportion  to  thjc  wheel,  and  the  dia- 
meter of  tire  wheel  when  the  cafes  arc  on  mull  be  n 
little  lets  than  the  diameter  of  the  body  of  the  fmall  liar: 
the  cafes  on  the  fpokes  in  front  mull  haic  tbeir  mouths 
incline  outward*,  and  thofc  on  the  infidc  fpokes  muil  be 
placed  fo  as  to'iorma  vertical  circle  of  fire.  When  you 
place  your  leader  5,  carry  the  firft  pipe  frort  the  tail  of 
1 of  the  cafes  in  front  to  the  mouth  of  1 of  the  infide 
cafes,  and  from  tire  tail  of  that  to  another  in  front,  and 
fo  on  to  all  the  cafes.  Your  wheel  being  made,  put  it 
on  a fpindlc,  in  lire  centre  of  the  liar;  this  fpindlc  muil' 
have  a ihoulder  at  bottom,  to  keep  the  wheel  at  a little 
diftancc  from  the  block.  This  wheel  muil  he  kept  on  . 

the 
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°f  Whtrtr,  the  fpindle  by  n nut  at  the  end  ; having  fixed  on  the 
. [ c>  wheel,  fallen  the  Uanfpxrcr.t  ftar  to  the  4 pieces  of  wire: 
when  you  fire  it,  you  will  only  fee  a common  horizon- 
tal wheel ; but  when  the  firft  cafe  is  burnt  out,  it  will 
fire  one  of  the  vertical  cafes,  which  will  (how  the  tranf- 
parent  ftar,  and  fill  the  large  flame*  and  point*  with 
fire  j then  it  will  again  appear  like  a common  wheel, 
and  fa  on  for  1 2 change*. 

top,  Prrjrfied  regulated  Pure  of  nine  Mutation  r. 

A regulated  piece,  if  well  executed,  i*  as  curious  as 
any  in  rire-works : it  confifts  of  fixed  and  moveable 
piece*  on  one  fpindle,  reprefenting  various  ogurea, 
• which  t;Jcc  fire  fucccfDvely  one  from  another,  without 

any  affiftancc  after  lighting  the  firft  mutation.  Sec 
% *1-  # 

I.  Names  of  the  mutation*,  with  the  colour  of  fire 
and  fire  of  the  cafe  belonging  to  each. 

F.r/i  mutation  1*  a hexagon  vertical  wheel,  lllumina- 
„ ted  in  front  with  finall  portfires  tied  on  the  fpokes ; 
this  wheel  muft  be  clothed  with  2 ounce  cafct,  filled 
with  black  chajgc ; the  length  of  thefe  cafea  is  deter* 
mined  by  the  fue  of  the  wheel,  but  tnuil  burn  finglv. 

Second  mutation  is  a fixed  piece,  called  a golden  glory, 
by  reafon  of  the  cafes  being  filled  with  fpur-‘  re.  The 
cafe*  mud  (land  perpendicular  to  the  block  on  which 
they  are  fixed,  fo  that,  when  burning,  they  may  repre- 
fent  a glory  of  fire.  This  mutation  is  generally  com- 
pofed  of  5 or  7 two  ounce  cafe*. 

Third  mutation  is  moveable  and  is  only  an  o&agon 
vertical  wheel,  clothed  with  4 ounce  cafes,  filled  with 
brilliant  charge  : 2 of  thefe  cafes  muft  burn  at  a time. 
In  this  wheel  you  may  make  changes  of  fire. 

Fourth  mutation,  is  a fixed  fun  of  brilliant  fire,  con- 
fiding of  iz  fcAar  ounce  cafe*  : the  necks  of  thefe  cafe* 
muft  be  a little  larger  than  thofc  of  4 ounce  wheel- 
cafe*.  Jn  this  mutation  may  he  made  a change  of  fire, 
by  filling  the  cafe*  half  with  brilliant  charge,  and  half 
with  grey. 

Fifth  mutation,  is  a fixed  piece,  called  the  porcupine** 
quill  j.  This  piece  confifts  of  1 2 fpokes,  (landing  per- 
pendicular to  the  block  in  which  they  are  fixed  ; on 
each  of  thefe  fpokes,  near  the  end,  muft  be  placed  a 
4 ounce  cafe  of  brilliant  fire.  All  thefe  cafes  muft  in- 
cline either  to  the  right  or  left,  fo  that  they  may  all 
play  one  way.  , 

Sixth  mutation , Is  a (landing  piece,  called  the  croft fre. 
This  mutation  confifts  of  8 fpokes  fixed  in  a block  ; 
near  the  end  of  each  of  thofc  fpokes  muft  be  tied  two 
4 ounce  cafes  of  white  charge,  one  acrofs  the  other,  fo 
that  the  fires  from  the  cafes  on  one  fpokc  may  intcrfcA 
the  fire  from  the  cafea  on  the  other. 

Seventh  mutation , is  a fixed  wheel,  with  2 circular 
fells,  on  which  are  placed  16  eight-ounce  cafes  of  bril- 
liant fire,  in  the  form  of  a ftar.  This  piece  is  called  a 
fixed Jlar  of  •wildfirt. 

Eighth  mutation.  This  is  a beautiful  piece,  called  a 
brilliant  jlar -piece.  It  confifts  of  6 fpokes,  which  are 
ftrengthened  by  2 fells  of  a hexagon  form,  at  force  di- 
ilance  from  each  other : at  the  end  of  each  fpokc,  in 
the  front,  is  fixed  a brilliant  ftar  of  5 points ; and  on 
each. fide  of  every  ftar  is  placed  a 4 ounce  cafe  of  black 
or  grey  charge  ; thefe  cafes  mull  be  placed  with  their 
mouths  fidewife,  fo  that  their  fires  may  croft  each 
•then 
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Ninth  mutation , it  a wheel. piece.  This  is  Compofsd  Of 
of  6 long  fpokes,  with  a hexagon  vertical  wheel  at  the  *** 
end  of  each  ; thefe  wheels  run  on  fpindle*  in  the  front  ■ ' J 
of  the  fpokes  \ all  the  wheel*  are  lighted  together  1 a 
ounce  cafes  will  do  for  thefe  wheels,  and  may  be  filled 
With  any  coloured  charge. 

II.  Proportions  of  the  mutation*,  with  the  method 
of  conveying  the  fire  from  one  to  the  other,  and  the 
diftauce  they  (land  one  from  the  other  on  the  fpindle. 

Firjl  Mutation,  mull  be  a hexagon  vertical  wheel, 

' 4 inches  diameter ; on  ©n^  fide  of  the  block,  whole 
diameter  is  inches,  is  fixed  a tin  barrel  A (fee 
fig.  j 1.  n°  1 . ) This  barrel  mail  be  a little  left  in  dia- 
meter than  the  nave  » let  the  length  of  the  barrel  and 
block  he  6 inche*.  Having  fixed  the  cafes  on  the 
wheel,  carry  a leader  from  the  tad  of  the  laft  cafe  in- 
to the  tin  barrel  through  a hole  ma»le  on  purpofc, 

2 inche*  from  the  block  ; at  the  end  of  thi»  leader 
let  there  be  about  1 inch  or  2 of  loofe  match ; but 
take  care  to  fccuie  well  the  hole  wherein  the  pipe  is 
put,  to  prevent  any  fparks  falling  in,  which  would 
light  the  fccond  mutation  before  its  time,  and  confufc 
the  whole. 

Second  mutation  i*  thus  made.  Have  a nave  turned 
2r  inches  diameter,  and  3 long  j tlicn  let  1 an  inch  of 
that  end  which  faces  the  firit  wheel  be  turned  fo  as  to 
fit  cafy  into  the  tin  barrel  of  the  firft  mutation,  which 
muft  turn  round  it  without  toueftiogi  On  the  other  end 
of  the  block  fix  a tin  barrel  D,  n"  a.  This  barrel  muft 
he  6 inches  long,  and  only  half  an  inch  of  it  to  fit  ot* 
the  block.  Round  the  nave  fix  5 fpokes,  inch  long 
each  ; the  diameter  of  the  fpokes  muft  be  equal  to  ft 
2 oz.  former.  On  thefe  fpokes  put  live  7-inch  z-oz.  cafct 
of  fpur-fire,  and  carry  leader*  from  the  mouth  of  one 
to  the  other,  that  they  may  all  light  together.  Then 
from  the  mouth  of  one  of  the  cafes  carry  a leader  through 
a hole  bored  flantwife  in  the  nave,  from  between  the 
fpokes,  to  the  front  of  the  block  near  the  fpindle  hole  : 
the  end  of  this  leader  muft  project  out  of  the  hole  in- 
to the  barrel  of  the  firft  mutation,  fo  that  when  the 
pipe  which  comes  from  the  end  of  the  Jaft  cafe  on  the 
firft  wheel  flafties,  it  may  take  fire,  and  light  the  ad 
mutation.  To  communicate  the  fire  to  the  3d  muta*' 
tion,  bore  a hole  near  the  bottom  of  one  of  the  5 cafes 
to  the  compofition,  and  from  thence  carry  a leader  in- 
to a hole  made  in  the  middle  of  the  barrel  B : this  hole 
muft  be  covered  with  pafted  paper. 

Third  am, t at i on,  may  he  either  an  oftagon  or  he- 
xagon wheel,  20  inches  diameter ; let  the  nave  be  aft 
inches  diameter,  and  3V  in  length;  i|  inch  of  the 
front  of  the  nave  muft  be  made  to.  fit  in  the  bar- 
rel B.  On  the  other  end  of  the  block  fix  a tin  barrel 
C,  n"  3.  This  band  muft  be  6?  inches  in  length,  one 
inch  of  which  muft  fit  over  the  block.  The  cafes  of 
this  wheel  muft  burn  2 at  a time  ; and  from  the 
mouths  of  the  2 firft  cafe*  carry  a leader,  through 
holes  in  the  nave,  into  the  barrel  of  the  fecond  muta- 
tion, after  the  ufual  manner : but  befides  thefe  leader* 
let  a pipe  go  acrof*  the  wheel  from  one  firft  cafe 
to  the  other  ; then  from  the  tail  of  one  of  the  laft 
cafes  carry  a pipe  into  a hole  in  the  middle  of  the 
barrel  C : at  die  end  of  this  pipe  let  there  be  Come  loofe 
quiclb-match. 

Fourth  and fifth  mutation*.  Theft  may  be  defenbed 

•after 


1. 


s i!i.  V.  P Y R O T 

Of  wlKt.l».  wndei*  on*  hand,  as  their  naves  arc  made  of  one  piece, 
• which  from  E to  F is  14  Inches ; E,  a block  4 inches 
w_~*  ~ r diameter,  with  jo  or  12  (hort  fpvkt-s,  on  which  are 
fixed  1 1 -Inch  8-0*.  cafcj : let  the  front  of  this  block 
be  made  tofit'eafy  in  the  barrel  C,  and  clothe  the  cafes 
fo  that  they  may  all  light  together ; and  let  a pipe  be 
carried  through  a hole  in  the  block  into  the  barrel  C, 
its  order  to  receive  the  fire  from  the  leader  brought 
from  the  loll  cafe  on  the  wheel.  G is  the  nave  of  the 
5th  mutation,  whofe  diameter  jnud  be  4,  incht  a ; in  this 
nave  fix  10  or  u fpoket,  1 { foot  in  length  each  ; thefe 
fpokes  mud  dand  7 inches  did  ant  from  the  (pokes  of 
the  4th  mutation  ; ami  at  the  end  of  cacir  (poke  tic  a 
4-ox.  cafe,  as  uu  5.  All  thefe  cafes  arc  to  be  lighted 
together,  by  a leader  brought  from  the  cud  of  one  of 
litc  cafe*  on  n”  4.  Let  F and  I I be  of  the  fame  piece 
of  wood  as  E and  G,  but  as  much  llunnyr  as  pomblc, 
to  make  the  work  light. 

Sixth  and  frventb  mutitionr.  The  blocks  of  %h<fc 
2 mutations  arc  turned  out  of  one  piece  of  wood,  whole 
length  from  F to  P is  1 J inches.  L,  % block  5 inches 
diameter,  in  which  are  fixed  8 (pokes,  each  2 feet 
4 inches  long  ; at  the  end  of  each  l'pokc  tie  two  4-02. 
M * cafes,  as  n*  6.  All  thefe  cafes  mull  be  fired  at  the 
fame  time,  by -a  pipe  brought  from  the  end  of  one  of 
the  cafe*  on  the  5th  mutation.  Let  the  difinnee  be- 
tween the  {pokes  at  L,  and  thofc  in  the  51I1  mutation, 
he  7 inches.  M,  the  nave  of  the  7th  mutation,  whofe 
diameter  muff  be  5*  inches  : in  tills  nave  fix  8 (pokes, 
and  on  the  front  of  them  2 circular  fell*,  one  of  4 feet 
8 igphc*  diameter,  and  one  of  3 feet  1 1 dkuncter  ; on 
thefe  fells  tie  16  8-oz.  or  pound  cafes,  as  in  n°  7.  and 
carry  leaders  from  one  to  the  other,  fo  that  they  may 
be  all  fired  together.  This  mutation  mul  be  fired  by 
a leader  brought  from  the  tail  of  one  of  the  cafes  011  the 
6th  mutation. 

Eighth  arul  ninth  mut/itionr.  The  blocks  of  thefe 
may  be  turned  out  of  one  piece,  whofe  length  f*>m  P 
Co  D inufl  be  J 2 indies.  O,  tiic  block  of  the  8th  mu- 
tation, which  mull  be  6 inches  diameter  ; and  in  it  mufl 
be  fixed  6 (pukes,  each  3 feet  in  length,  ftrengtheued 
by  an  hexagon  fell  within  3 or  4 inches  of  the  end*  of 
the  (pokes : dole  to  the  end  oNcach  fpukr,  in  the 
(rout,  fix  a five-pointed  brilliant  dor  ; then  7 inches 
below  each  liar  tic  two  10-inch  8 02.  cafes,  fo  that 
the  upper  end#  of  the  cafes  may  reft  on  the  felh,  and 
their  ends  on  the  (pokes.  Each  of  thefe  cafes  mufl  be 
placed  paiallel  to  the  oppofitc  fell  (fee  nw  8.)  NNN, 
lee.  are  the  cafes,  and  kkk,  &c.  the  iUrs. 

The  9th  mutation  is  thus  made.  Let  D br  a block 
7 inches  diameter.  In  this  block  moll  be  fere  wed  6 
(pokes,  6 feet  long^cach,  with  holes  and  grooves  for 
leaders,  as  thofc  iu  the  dodecacdron  ; at  the  end  of 
each  fpok#e,  iu  the  front,  fa  a (pindle  for  a hexagon 
vertical  wheel,  10  inches  diameter,  a*  in  n°  9.  When 
thefe  wheels  are  on,  carry  a leader  from  each  into  the 
block,  fo  that  they  may  all  meet ; then  lead  a pipe 
from  the  end  of  one  of  the  cafes  of  the  8th  mutation, 
through  a hole  bored  in  the  blotk  D,  to  meet  the 
leaders  from  the  vertical  wlwels,  fo  that  they  may  all  be 
fired  together. 

The  fp indies  for  larger  pieces  are  required  to  be 
made  very  ftrong,  and  a*  cxn£l  as  po&blc  : for  a piece 
of  p mutations,  let  the  fpindlc  be  at  the  large  end  r 
inch  diameter,  and  continue  that  tkickacit  as  far  as  the 
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7th  mutation ; vuid  thepQc  to  the  5th,  let  its  diameter  Wheel, 

be  \ of  an  inch';  from  the  5 th  to  the  4th,  5.8th*  of 

an  inch  ; from  the  4th  to  the  2d,  i inch;  and  from  w - 

the  id  to  the  end,  3-8ths  of  an  inch.  At  the  fmall 

end  mult  be  a nut  to  keep  on  the  tirlt  wheel,  and  at 

the  thick  end  mud  be  a large  nut,  aa  fhown  by  the  fi- 

gure  ; fo  that  the  ferew  part  of  the  fpindlc  bring  put 

through  a pod,  and  a nut  (crewed  on  tight,  the  fpindlc 

•will  be  held  fall  and  fteady : but  you  arc  to  obfenre, 

that  that  part  of  the  fpindlc  on  wliich  the  moveable 

pieces  arc  to  run,  be  made  long  en  jugh  fur  the  wheels 

to  run  eafy  without  fttckiitg ; the  fixed  pieces  being 

made  On  different  blocks,  the  leaders  mull  be  joined, 

after  they'  are  fixed  on  the  fpiqdle.  The  bed  method 

of  preventing  the  fixod  mutatiops  from  moving  ou  the 

fpindlc,  is  to  make  that  pirt  of  the  fpindlc  which  goes 

through  them  fquare;  but  as  it  would  be  difficult  • 

to  make  fquare  hides  through  fitch  long  blocks  as 

arc  fometimes  required,  it  will  be  bed  to  make  tixem  % 

thus : Bore  a hole  a little  larger  than  the  diameter  of 

the  fpindlc ; and  at  each  end  of  the  block,  over  the 

hole,  fallen  a piece  of  brafs  with  a fquare  hole  in  it  to 

fit  the  fpindle. 

106.  To  malt  an  Horizontal  IVbctl  (hange  to  a Vertical 
Wheel  with  a Sun  in  front. 

The  fudden  change  of  this  piece  is  very  pleafing  5 
and  gives  great  furprife  to  thofc  who  are  not  acquaint- 
ed with  the  contrivance.  A wheel  for  this  purpofe 
fhould  be  about  three  feet  diameter,  and  its  fell  circu- 
lar ; on  which  tie  16  half-pound  cafes  filled  with  bril- 
liant charge:  two  of  thefe  cafes  mud  bum  at  a time;  ^ 
and  on  each  end  of  the  nave  mud  be  a tin  barrel  of 
the  fame  couftru&ion  os  thofc  on  the  regulated  piece.* 

The  wheel  being  completed,  prepare  the  poll  or  ftand^ 
thus : Fird  have  a Hand  made  of  any  height,  about 
three  or  four  inches  fquare ; then  faw  off  from  the  top 
a piece  two  feet  long;  this  piece  join  again  at  the 
place  where  it  was  cut,  with  a hinge  on  one  fide,  fo 
that  it  may  lift  up  and  down  in  the  front  of  the  Hand  ; 
then  fix  on  the  top  of  the  bottom  part  of  the  Hand,  on 
each  fide,  a bracket  ; which  brackets  mud  project  at 
right  angles  with  the  (land,  one  foot  from  the  front,  for 
the  (hort  piece  to  reft  oh.  Thefe  brackets  muft  be  pla- 
ced a little  above  the  joint  of  the  pod,  fo  that  when 
the  upper  dand  falls,  it  may  lie  between  them  at  right 
anklet  with  the  bottom  dand  ; which  may  be  done  by 
fixing  a piece  of  wood,  one  foot  long,  between  the 
brackets,  and  *vm  with  the  top  of  the  bottom  (land  ; 
then,  as  the  bracket  > rife  above  the  bottom  ft  and,  they 
will  form  a channel  for  the  fhort  pod  to  lie  iu,  and  keep 
it  fteady  without  draining  the  hinge.  Un  the  fide  of 
the  (hort  pod,  oppofitc  the  hinge,  nail  a piece  of  wood* 
of  fucu  a length,  that,  wlien  the  pod  is  perpendicular, 
it  may  reach  about  if  feet  down  the  long  pod  ; to 
which  being  tied,  it  will  hold  the  (hort  dand  upright* 

The  (hfcd  being  thus  prepared,  in  the  top  of  it  fix  a 
fnimlle  ic  inches  long : ou  this  fpindle  put  the  wheel  • 
then  fix  on  a brilliant  fun  with  a finglc  glory  ; the  dia- 
meter of  this  fun  mufl  be  6 inches  lefs  than  that  of  the 
wheel.  When  you  fire  this  piece,  light  the  wheel  firft, 
and  let  it  run  horizontally  till  four  cafes  aic  confomcd: 
then  from  the  end  of  the  fourth  cafe  carry  a leader 
into  the  tin  barrel  that  turns  over  the  end  of  the  (land: 
this  leader  muft  be  nu  t by  another  brought  through 
the  tep  of  the  poll,  from  a cafe  filled  with  a ftrong 
4 • port- 
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Of  Wheels,  port-fire  charge,  anil  tied  to  the  bottofti  poft,  with  i t* 

. * '•  mouth  facing  the  packthread  which  holds  up  the 

' Hand  ; fo  that  when  this  cafe  is  lighted,  it  will  hum 

the  packthread,  and  let  the  wheel  fall  forward,  \'y 
which  means  it  will  become  vertical : then  from  the 
Lift  cafe  of  the  wheel,  carry  a leader  into  the  barrel  next 
tbr  fun,  which  will  begin  as  fobn  as  the  wheel  is  burnt 
out. 

107.  Grand  Volut t illuminated  with  a prcjtSed  Wheel  in 
front. 

Firft  have  two  hoops  made  of  ftrong  iron  wire,  one 
of  6 feet  diameter,  and  one  of  4 feet  1 inches  ; theft 
hoops  muft  he  joined  to  fcrolU  A,  A,  A,  See.  ai  in 
Pl»f«  fig.  1.  Thefe  fcrolls  jnuft  be  made  of  the  fame  fort 
Cccwaxxi.  0p  W|K  a%  |)ooj>s;  mi  thefe  fcrolls  tic,  with  ivon- 
bimling  wire,  as  many  illuminating  poit-fitrs  as  they 
will  hold,  at  two  inches  dift.ince;  clothe  thefe  port-Sres 
with  leaders,  fo  that  they  may  all  take  fire  together. — 
Then  let  C be  a circular  wheel  of  four  fpokeu,  3 feet  6 
inches  diameter;  and  on  its  fell  tie  as  many 4-0/..  cafc3, 
head  to  tail,  as  will  complete  the  circle,  only  allowing 
a fufficient  dift.incc  between  the  cafes,  that  the  fire  may 
pafi  free;  which  may  be  done  by  cutting  the  upper  part 
of  the  end  of  each  cafe  a little  (helving  : on  each  fpokc 
fix  a 4-ur..  cafe,  about  three  inches  from  the  fell  of  the 
wheel : thefe  cafes  are  to  hum  one  at  a time,  and  the  firft 
of  them  to  begin  with  thofc  on  the  fell,  of  which  four 
are  to  burn  at  a time;  fo  that  the  wheel  wall  laft  no  long- 
er than  y of  the  cafes  on  the  fell,  which  in  number 
fhould  he  16  or  ?o.  On  the  front  of  the  wheel  form  a 
fpiral  line  with  ftrong  wire,  on  which  tic  port-tires, 
phtciug  them  on  a ftant,  with  their  mouths  to  face  the 
iame  way  as  the  cafes  on  the  wheel : all  thefe  port-fires 
mufl  be  fired  with  the  fecond  cafes  of  wheel.  Let 
D",  D,  D,  S.C.  be  fpokes  of  wood,  all  made  to  ferew 
into  a block  in  the  centre  ; each  of  thefe  fpokc*  may 
he  in  length  about  4 feet  6 inches  ; in  the  top  of  each 
fix  a fpindle,  and  on  each  fpindtc  put  a fpiral  wheel  of 
8 fpokes,  inch  as  E,  E,  E,  See.  The  blocks  of  thefe 
wheels  imift  luve  a hole  at  top  for  the  centre  cafes, 
and  the  fpindle  muft  have  nuts  fcicWcd  on  their  ends ; 
which  nuts  (hould  fit  in  the  holes  <it  top  of  the  blocks, 
fo  that  till  the  wheels  mull  Ik  put  on  before  you  fix  iu 
the  centre  cafes : as  fomc  of  thefe  wheels,  by  rcafon  of 
their  fituation,  will  not  bear  on  the  nut,  it  will  Ik  nc- 
ccfliiry  to  have  fmooth  fhouldeis  made  on  the  fpindlcs 
for  the  blocks  to  run  on.  'llie  cafes  of  thefe  wheels  arc 
to  burn  double  ; and  the  method  of  firing  them,  is  by 
carrying  a leader  from  each  down  the  fpokes  into  the 
block  in  the  centre,  as  in  the  dodecaedrun,  but  the 
centre  cafe  of  each  wheel  mull  begin  with  the  two  laft 
cflfcs  as  ufuaL  It  is  to  be  obferved,  that  the  large  cir- 
cular wheel  in  front  mud  have  a tin  barrel  0:1  its  block, 
into  which  a pipe  muft  Ik*  carried  from  one  of  the  fe- 
cond cafes  on  the  wheel ; this  pipe  being  met  by  ano- 
ther from  the  large  block,*  in  which  tlsc  8 fpokes  are 
fere  wed,  W4II  fire  all  the  fpiral  wheels  and  the  illumi- 
nating port* fires  at  the  fame  time.  The  cafes  of  the 
projt&ed  wheel  may  be  filled  with  a white  charge,  and 
thofc  of  the  fpiral  wheels  with  a grey. 

10S.  Muon  and  Sewn  Starr. 

Let  fig.  2 . be  a fmooth  circuLv  board  6 feet  dia- 
meter : out  of  the  middle  of  it  cut  a circular  piece  1 2 
or  finches  diameter ; and  over  the  vacancy  put  white 
Ferftau  fdk,  on  wfcuch  paint  a moon’s  fxe : then  let 
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I,  I,  I,  &c.  be  liars,  each  4 or  $ inches  diameter,  cut  of  Wheel*, 
out  with  five  points,  and  covered  with  oiled  (ilk  : on  *Cj 
the  front  of  the  large  circular  board  draw  a 7-pointcd  ’ 
ft.tr,  as  large  as  the  circle  will  allow  ; then  on  the  line* 
which  form  this  ftar,  bore  holes,  wherein  fix  pointed 
ftars.  When  this  cafe  is  to  be  fired,  it  muft  be  fixed 
upon  the  front  of  a poll,  on  a fpindle,  with  a wheel  of 
brilliant  fire  behind  the  face  of  the  moon  : fo  that, 
while  die  wheel  burns,  the  moon  and  (tars  will  appear 
tranfparent ; and  when  the  wheel  has  bymt  out,  they 
will  difappear,  and  the  large  ftar  in  front,  which  is  form- 
ed of  pointed  liars,  will  begin,  being  lighted  by  a pipe 
of  communication  from  the  laft  cafe  of  the  vertical 
wheel,  behind  the  moon  ; this  pipe  muft  be  managed  in 
the  fame  manner  as  thofc  in  regulated  pieces. 

I09.  D >uh!<  Cone-  Wheel  it laminated. 

This  piece  is  reprefented  by  fig.  3.  Let  A be  a 
flrong  decagon  wheel,  2 feet  6 inches  diameter;  then 
on  each  fide  of  it  fix  a cone  B and  G : thefe  cones  are 
to  conliil  of  a number  of  hoops,  fupported  by  3 or  4 
pieces  of  woodin'.!  the  manner  of  the  ipiral  wheels.  Let 
the  height  of  each  cone  be  3 feet  6 inches ; ’ and  on  all 
the  hoop9  tic  port-fires  horizontally,  with  their  mouth* 
outwards,  and  clothe  the  wheel  with  B ox.  cafes,  ail  to 
play  horizontally,  two  at  a time ; the  cones  may  be  fi- 
red with  the  firft  or  fecond  cafes.  The  fpindle  for  this 
piece  mull  go  through  both  the  cones,  and  rife  three 
feet  above  the  point  of  the  cone  at  top ; fo  that  it* 
length  will  he  10  feet  4 inches  from  the  top  of  the  puft 
H,  in  which  it  is  fixed,  allowing  four  inches  for  the 
thickitcfs  of  the  block  of  the  wheel.  The  whole  weight 
of  the  wheel  and  cones  muft  bear  on  a (houlder  in  the 
fpindle,  on  wliicli  the  block  of  the  wheel  inuft  turn.— 

Near  the  top  of  the  fpindle  muft  be  s hole  in  the  front, 
into  which  ferew  a finall  fpindle.  after  the  cones  are  on  i 
then  on  this  (mail  fpindle  fix  a fun  D,  compofed  of  fix- 
teen  9-inch  4-oz.  cafes  of  brilliant  fire;  which  cafes  muft 
not  be  placed  on  a fell,  but  only  (luck  into  a block  of 
6 inches  diameter  : then  in  the  front  of  this  fun  muft  be 
a circular  vertical  wheel,  16  inches  diameter;  on  the 
front  of  tilts  wheel  form  with  iron-wire  a fpiral  line, 
and  clothe  it  with  iiaumi nations  after  the  ufual  method. 

As  this  wheel  is  not  to  be  fired  till  the  cones  are  burnt 
out,  the  method  of  firing  it  is  thus : Let  the  hole  in  the 
block,  at  the  top  of  the  uppermoft  cone,  be  a little  lar- 
ger than  the  fpindle  which  paflea  through  it.  Then, 
from  the  firft.  cafe  of  the  vertical  wheel  before  the 
futi,  carry  a leader  down  the  fide  of  the  fpindle  to 
the  top  of  the  block  of  the  horizontal  wheel,  on  which 
muft  be  a tin  barrel : then  this  leader  being  met  by 
another  brought  from  the  end  of  the  laft  calc  of  the 
horizontal  wheel,  will  give  fire  to  the  vertical  wheel 
fo  foon  as  the  cones  arc  extinguilhed  : but  the  fun 
D muft  not  be  fired  tiH  the  vertical  wheel  is  quite 
burnt  out. 

IIO.  Fir  thumps. 

Cafes  for  fire -pumps  are  made  as  thofc  for  tourhil- 
lons;  only  they  arc  paflcd,  infhrad  of  being  rolled  dry. 

Having  rolled  and  dried  your  cafes,  fill  them  : firft  put 
in  a little  meal-powder,  and  then  a flar;  on  which  ram 
lightly  a ladle  or  two  of  competition,  then  a little  meal- 
powder,  aud  on  that  a liar,  then  again  eampofition  ; 
and  fo  on  till  you  have  filled  the  cafe.  Stars  for  fire- 
pumps  (hould  not  be  round ; but  muft  be  made  either 
(quart*,  or  fit t and  circular,  with  a hole  through  the 

middle : 
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Woctk&c. middle  : the  quantity  of  powder  for  throwing  the  flars 
“ mull  irwreafe  a*  you  come  near  the  top  of  the  cafe  ; 
for,  if  much  powder  be  put  at  the  bottom,  it  will  burft 
the  cafe.  The  flora  mult  differ  m fire  in  this  manner  : 
Let  the  ftar  which  you  put  in  firft  be  about  left  tlian 
the  bore  of  the  cafe  ; but  let  the  neat  flar  be  a little  lar- 
ger, and  the  third  flar  a little  larger  than  the  fecond, 
and  Co  on  : let  them  increafc  in  diameter  till  within  two 
of  the  top  of  the  cafe,  which  two  mull  fit  in  tight. 
As  the  loading  of  fire-pumps  is  fomewhat  difficult, 
it  will  be  ncccffary  to  nuke  two  or  three  trials  before 
you  depend  on  their  performance  : when  you  fill  a 
number  of  pumps,  take  care  not  to  put  in  each  an 
equal  quantity  of  charge  betwten  the  flars,  fo  that  when 
they  are  fired,  they  may  not  throw  up  too  many  flars 
together.  Cafes  for  fire-pumps  fliould  be  made  very 
flrong,  and  rolled  on  4 or  8 oz.  foimcrs,  1 0 or  1 a inches 
long  each. 

Ml.  Perlieal  Scroll  Wheel, 

This  wheel  may  be  made  of  any  diameter,  but  mull 
Pl«e  be  conflrucled  as  in  fig.  4.  to  do  which  proceed  thus: 
Cw.v.xxxr.  Havc  a ijjoct  uunfc  0f  a moderate  fize,  in  which  fix 
four  flat  (pokes,  and  on  them  fix  a flat  circular  fell  of 
wood  j round  the  front  of  this  fell  place  port-fires ; then 
on  the  front  of  the  fpokea  form  a fcroll,  either  with  a 
hoop  or  flrong  iron  wire  ; on  this  fcroll  tic  cafes  of 
brilliant  fire,  in  proportion  to  the  wheel,  head  to  tail, 
as  in  the  figure.  When  you  fire  this  wheel,  light  the 
firll  cafe  near  the  fell ; then,  as  the  cafes  fire  fucceflive- 
ly,  you  will  fee  the  circle  of  fire  gradually  diminish  : 
but  whether  the  illuminations  on  the  fell  begin  with  the 
fcroll  or  not,  is  immaterial,  that  being  left  entirely  to 
the  maker. 

N.  B.  This  wheel  may  be  put  in  the  front  of  a re- 
gulated piece,  or  fired  by  itfelf,  occafionally. 

1 1 2.  Pin- Wheel t. 

Firft  roll  fome  paper  pipes,  about  14  inches  long 
each ; thefc  pipes  mull  not  be  made  thick  of  paper, 
two  or  three  rounds  of  elephant  paper  being  fuffkicHt. 
When  your  pipes  are  thoroughly  dried,  you  mull  have 
a tin  tube  12  inches  long,  to  fit  cafy  into  the  pipes; 
at  one  eud  of  this  tube  fix  a fmall  conical  cup,  which 
cone  is  called  a funnel ; then  bend  one  end  of  one  of 
the  pipes,  and  put  the  funnel  in  at  the  other  as  far  as 
it  will  reach,  and  fill  the  cup  with  compofition  : then 
draw  out  the  funnel  by  a little  at  a time,  fhaking  it  up 
and  down,  and  it  will  fill  the  pipe  as  it  conies  out.  Ha- 
ving filled  fome  pipes,  have  fome  fmall  blocks  made 
about  one  inch  diameter  and  half  an  inch  thick  : round 
one  of  thefe  blocks  wind  and  palle  a pipe,  and  to  the 
end  of  this  pipe  join  another  ; which  mull  be  done  by 
twilling  the  eud  of  one  pipe  to  a point,  and  putting  rt 
into  the  end  of  the  other  with  a little  palle  : in  this 
manner  join  four  or  five  pipes,  winding  them  one  upon 
the  other  fo  as  to  form  a fpiral  line.  Having  wound  on 
your  pipes,  palle  two  flips  of  paper  acrofs  them  to  hold 
them  together  : bcfidcs  thefe  flips  of  paper,  the  pipes 
mutl  be  palled  together. 

There  is  another  method  of  making  thefe  wheels, 
v?z.  by  winding  on  the  pipes  without  palle,  and  flick- 
ing them  together  w ith  fealing-wax  at  every  half  turn  ; 
fc  that  when  they  are  fired,  the  end  will  fall  loofc  every 
time  the  fire  partes  the  wax,  by  which  means  the  circle 
wf  fire  will  be  confiderably  increafed.  The  formers  for 
ibefc  pipes  are  made  ft  ora  if  to  4-1 fiths  of  an  inch 
V 04.  XV.  Part  II. 
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diameter;  and  the  compofition  for  them  is  as  follows:  Differ ?r: 
Meal-powder  8 oz.  falrpctre  2 oz.  and  falphur  1:  Pee.*  of 
among  thefe  ingredients  may  be  mixed  a little  flccl-^l  c’v  ’r~V 
filings  or  the  dull  of  call  iron  : this  compofition  fliould  y 
be  very  dry,  and  not  made  too  fine,  or  it  will  flick  in 
the  funnel.  Thefe  wheels  may  he  fired  on  a large  pin, 
and  held  in  the  hand  with  fafety. 

M3.  Fire-glober. 

There  are  two  forts  of  fire-globes ; one  with  pro- 
je&ed  cafes ; the  other  with  the  cafes  concealed,  thus: 

Hawe  a globe  made  of  wood,  of  any  diameter  you 
choofc,  and  divide  the  furface  of  it  into  14  equal  parts, 
and  at  each  divifion  bore  a hole  perpendicular  to  tlic 
centre  : thefc  holes  mull  be  in  proportion  to  the  cafes 
intended  to  be  ufed  : in  every  hole  except  one,  put  a 
cafe  filled  with  brilliant,  or  any  other  charge,  and  let 
the  mouths  of  the  cafes  be  even  with  the  furface  of  the 
globe  ; then  cut  in  the  globe  a groove,  from  the  mouth 
of  one  cafe  to  the  other,  for  leaders,  which  mull  be 
carried  from  cafe  to  cafe,  fo  that  they  may  all  Ik  fired 
together  1 this  done,  cover  the  globe  with  a Angle  pa- 
per, and  paint  it.  Thefe  globes  may  be  ufed  to  orna- 
ment a building. 

Fire -globes  with  projc&cd  cafus  are  made  thus: 

Your  globe  being  made  with  14  holes  bored  in  it  as 
ufual,  fix  in  every  hole  except  one,  a cafe,  and  let  each 
cafe  project  from  the  globe  two-thirds  of  its  length  ; 
then  clothe  all  the  cafes  with  leaders,  fo  that  they'  may 
all  take  fire  at  the  fame  time.  Fire-Globes  are  fup- 
ported  by  a pintle,  made  to  fit  the  hole  in  which  there 
ts  no  cafe. 

M4.  To  thread  and  join  Leaden , and  plate  them  on  dif. 
ferent  Works, 

Joining  and  placing  leaders  is  a very  cffcntinl  part 
of  fi re-works,  as  it  ia  on  tl»e  leaders  that  the  perform- 
ance of  all  complex  works  depends ; for  which  reafon 
the  method  of  conduttiag  pipes  of  communication  (hall 
be  here  explained  in  ns  plain  a manner  as  poflible.  Your 
works  being  ready  to  lie  clothed,  proceed  thus:  Cut  your 
pipes  of  a fuflicient  length  to  reach  from  one  cafe  to  the 
other  ; then  put  in  the  quick-match,  which  inuft  always 
be  made  to  go  in  very  cafy  : when  the  match  is  in,  cut 
it  off  within  about  an  inch  of  the  end  of  the  pipe,  and 
let  it  projed  as  much  at  the  other  end  ; then  fatten 
the  pipe  to  the  mouth  of  each  cafe  with  a pin,  and  put 
the  loofc  ends  of  the  match  into  the  mouths  of  the  cafes, 
with  a little  meal-powder  : this  done  to  all  the  cafes, 
palle*  over  the  mouth  of  each  two  or  three  bits  of  paper. 

The  preceding  method  is  ufed  for  large  cafes,  and  the 
following  for  fmall,  aad  for  illuminations  : Firft  thread 
a long  pipe  ; then  lay  it  011  the  tops  of  the  cafe*,  and 
cut  a bit  of  the  midcr  fide,  over  the  mouth  of  each  cafe, 
fo  that  the  match  -may  appear  : then  -pin  the  pipe  to 
every  other  cafe  ; but  before  you  put  on  the  pipes,  put 
a little  meal-powder  in  the  mouth  of  each  cafe.  If  the 
cafes  thus  clothed  are  port-fires  on  illuminated  works, 
cover  the  mouth  of  each  calc  with  a Angle  paper ; but 
if  they  are  c hooked  cafes,  fituuted  fo  that  a number  of 
(parks  from  other  works  may  fall  on  them  before  they 
are  fired,  fccure  them  with  three  or  four  paper*,  which 
mull  be  pafted  on  vpy  (month,  that  there  may  be  no 
crcafes  for  the  (porks  to  lodge  in,  which  often  fet  fire  to 
the  walks  before  their  time.  Avoid  as  much  as  pol'- 
fiblc  placing  the  leaders  too  near,  or  one  acrofs  the  oilier 
.fo  as  to  touch,  as  it  may  happen  that  the  flafh  of  one 
4 X * v.dJ 
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Different  will  fire  the  other  j therefore  If  your  works  ftiould  be  fo 
**'“**  formed  that  the  leader*  mull  crofs  or  touch,  be  Cure  to 
^.rr.'wo.^i, mjjcc  very  llrong,  and  fccure  at  the  joints,  and  at 
every  opening. 

When  a great  length  of  pipe  is  required,  it  muft  be 
made  by  joining  feverai  pipes  in  this  manner  : Having 
put  on  one  length  of  match  as  many  pipes  as  it  will 
hold,  paftc  paper  over  every  joint ; but,  it  a Hill  greater 
length  is  required,  more  pipes  muft  be  joined,  by  cut- 
ting about  an  inch  off  one  fide  of  each  pipe  near  the  end, 
and  laying  the  quick-match  together,  and  tying  them 
fall  with  fmall  twine  ; after  which,  cover  the  joining 
with  palled  paper. 

1 1 5.  Plating  Fire-twirkt  to  be  exhibited. 

Nothing  adds  more  to  the  appearance  of  fire-works 
than  the  placing  them  properly  \ though  the  manner  of 
placing  them  chiefly  depend*  on  the  judgment  of  the 
maker.  The  following  are  the  rules  generally  obfer- 
ved,  whether  the  works  are  to  be  fired  on  a building  or 
on  Hands : If  they  are  a double  fet,  place  oik  wheel  of 
a fort  on  each  fide  of  the  building  ; and  next  to  each  of 
them,  towards  the  centre,  phee  a fixed  piece,  then 
wheels,  and  fo  on  ; leaving  a fuflicient  diilancc  between 
them  for  the  fire  to  play  from  one  without  burning  the 
other.  Having  fixed  fomc  of  your  works  thus  in  front, 
place  the  rdl  behind  them,  in  the  centre  of  their  inter- 
vals : The  largeft  piece,  which  is  generally  a regulated 
or  tranfparcnt  piece,  mull  be  placed  in  the  centre  of  the 
building,  and  behind  it  a fun,  which  mull  always  Hand 
above  all  the  other  works  : A little  before  the  build- 
ing, or  Hands,  place  your  large  gerbes  ; and  at  the  back 
of  the  works  fix  your  marron  batteries,  pot*  det  aigrettes^ 
poti  dn  brim,  f*otr  det  faa:iffotuy  air-balloons,  and  flights 
of  rockets : The  rocket  Hands  may  be  fixed  behind, 
or  anywhere  elfe,  fo  as  not  to  be  in  the  way  of  the 
works. 

Single  collections  arc  fired  on  Hands ; which  Hands 
are  made  in  the  fame  manner  as  theodolite  Hands, 
only  the  top  part  muH  be  long  or  fftort  occalionally  : 
thefe  Hands  may  be  fixed  up  very  ioon  without  much 
trouble. 

1 1 6.  Order  of  Firing. 

I.  Two  fignal 
2-  Six  £ky 
3.  Two  honorary 
• 4.  Four  caduccus 

£ l Two  SJEm1 

7.  j C iranfparent  Hart 

8.  A line  rocket  of  five  changes 

9.  Four  tourbillons 

lo,  ] ( horizontal  wheels 

) 1.  | I air  balloons  illuminated 

12.  > Two  < Chinefc  fountains 

13.  regulating  pieces  of  four  mutations  each 

1 4. . J [_  pot*  dee  .ugrettes 

1 y.  Three  large  gerbes 
1 6.  A flight  of  rockets 
37.  C balloon  wheels 

18.  S 'T°  ( cascades  of  brilliant  fire 

19.  Twelve  ilcv-rockus 

20.  ? f illuminated  yew  trees 

21.  S j air-balloons  of  ferpents,  and  2 compound 

22.  Four  tom  billons 
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93.  f Frufloni  wheels  Dj&wsjt 

24.  3 wo  \ illuminated  globe*  with  boritontal  wheel* 

25.  One  pot  des  fauciflons  . 

26.  Two  plural  wheels 

27.  Marron  battery 

28.  Two  chandeliers  illuminated 

29.  Range  of  pots  des  brim 
33.  Twelve  fley-roekets 

31.  Two  yew-tree*  of  fire 

32.  Nefl  of  ferpents 

33.  Two  double  cones  illuminated 

34.  Regulating  piece  of  feven  mutation*,  vis. 

1.  Vertical  wheel  illumuiated 

2.  Golden  glory 

3.  O&agon  vertical  wheel 

4.  Porcupine’s  quills 

5.  Crofs  fires 

6.  Star-piece  with  brilliant  ray* 

7.  Shi  vertical  wheels 
|y.  Brilliant  fun 

36.  Large  flight  of  rockets. 

When  water-works  are  to  be  exhibited,  divide  them 
into  Hveral  kts,  and  fire  one  fet  after  every  fifth  or 
fixth  change  of  land  and  air-works.  Obferve  this  rule 
in  firing  a double  fet  of  works  : Always  begin  with  iky- 
rockets,  then  two  moveable  pieces,  then  two  fixed  pie- 
ces, and  fo  on  ; ending  with  a large  flight  of  rockets, 
or  a marron  battery  ; if  a Angle  collection,  fire  a fixed 
piece  after  every  wheel  or  two,  and  now  and  then  fomc 
air  and  water-work*. 

1 17.  Fountain  of  Skyrocket/. 

Fig.  5.  reprefents  a fountain  of  30  rockets.  Let  Plate 
A be  a perpendicular  pofl,  16  feet  high  from  tbcCCCCJUJU' 
ground,  and  4 incites  fquare.  Let  the  rail,  or  croC* 
piece  C,  be  ( foot  6 inches  long,  3 inches  broad, 
and  t thick.  t The  rail  D»  at  bottom,  muH  be  6 feet 
long,  1 foot  broad,  and  1 inch  thick.  F and  G are 
the  two  Tides  which  ferve  to  fupply  the  rads  D,  E, 

H,  I,  C : thefe  Tides  are  I foot  broad  at  bottom,  and 
cut  in  the  front  with  a regular  Hope,  to  3 inches  at  topi 
but  their  back  edges  muft  be  parallel  w ith  the  front  of 
the  pots  A.  The  breadth  of  the  rails  E,  H,  I,  wiU  be 
determined  by  the  breadth  «f  the  fades  : all  the  rails 
muft  be  fixed  at  2 feet  diilancc  from  each  other,  and  aL 
right  angles  with  tlie  pots.  Having  placed  the  rads 
thus,  bore  in  the  bottom  rail  to  holes,  at  equal  ditlanccs, 
large  enough  to  receive  the  flick  of  a one- pound  rock- 
et : in  the  back  edge  of  this  m3  cut  a groove  from  one 
end  to  the  other,  fit  to  contain  a quick-match ; then 
cut  a groove  in  the  top  of  the  rail,  from  the  edge  of 
each  hole,  into  live  groove  in  the  back  : in  the  fame 
manner  cut  in  the  fecond  rail,  E,  8 holes  and  grooves ; 
in  the  third  rail,  H,  6 holes  and  grooves  ; in  the  fourth 
rail,  1,  4 holes  and  grooves  ; and  in  the  top  rad,  2 
holes  and  grooves.  B,  a rail  with  boles  in  it  to  guide 
the  ends  of  the  rocket-fticka : this  rail  muft  be  fixed  6 
feet  from  the  rail  D.  The  fountain  frame  being  thus 
made,  prepare  your  rockets  thus : f ie  round  the  mouth 
of  each  a piece  of  thin  paper,  large  enough  to  go  twice 
round,  and  to  project  about  if  inch  from  the  mouth  of 
the  rocket,  which  muH  be  rubbed  with  wet  meal-pow- 
der ; in  the  mouth  of  each  rocket  put  a leader,  which 
fccure  well  with  the  paper  that  proje&s  from  the  mouth 
of  the  cafe:  thefe  leaders  mull  be  carried  into  the  grooves 

ia 
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V.Strrr't  in  the  bock  of  the  rail*,  in  which  lay  a quick-match 
riece*«(  from  0ne  cod  to  the  other,  and  cover  it  with  palled 
^rc-^or  *-pap<;r . holes  mull  be  made  in  the  rail  D,  to  receive  the 
cuds  of  the  ilicks  of  the  rockets  in  the  rail  E,  and  fo 
on  to  the  fourth  rail ; fo  that  the  Ilicks  of  the  rockets 
at  top  will  go  through  all  the  rails.  The  rockets  being 
fo  prepared,  fix  a gerbe,  or  white  flower-pot,  on  each 
rail,  before  the  pod,  with  their  mouths  inclining  a little 
forwards : thefc  gerbes  mull  be  lighted  all  at  once.  Be- 
hind or  before  each  gerbe,  fix  a cafe  of  brilliant  or  flow 


E C H N Y.  7tS 

for  the  nearer  the  cafes  arc  placed,  the  {Iron get  will  be  Diffluent 
the  rays  of  the  fun  : the  illuminations  Ihould  be  placed 
within  3 inches  of  each  other : they  mull  all  be  fired  F>rc-y  f 
together,  and  burn  fome  time  before  the  fun  is  lighted; 
which  may  be  done  by  carrying  a leader  from  the  mid- 
dle of  one  of  the  illuminations,  to  the  mouth  of  one  of 
the  fun  cafes. 

til.  Tranfbarent  Stars  with  illuminated  Rays. 

Fig.  9.  reprefents  an  illuminated  liar.  Let  the  pJA.r 
diameter  from  A to  B be  2 feet,  and  from  C to  ccccxxxi, 


fire : thefc  cafes  mud  be  filled  fo  tliat  they  may  bum  D 7 feet.  Fim  make  a drong  circular  back  or  body 
out  one  after  the  other,  to  regulate  the  fountain;  which  of  the  ftar,  2 feet  diameter,  to  which  you  fix  the  il- 
may  be  done  by  carrying  a leader  from  the  end  of  each  luminated  rays  : in  the  centre  of  the  front  of  tlie 
flow  01  brilliant  fire,  into  the  grooi'e  in  the  back  of  each  body  fix  a fpindlr,  on  which  put  a double  triangular 
rad.  Different  fixed  rockets  may  be  ufed  in  thefc  foun-  wheel,  6 inches  diameter,  clothed  with  2 ounce  cafes  of 
tains  : but  it  will  be  bell  to  fill  the  heads  of  the  rockets  brilliant  charge  : the  cafes  on  this  wheel  mud  burn  but 
on  each  rail  with  different  ions  of  things,  in  this  man-  one  at  a time.  Round  the  edge  of  the  body  nail  a 
ncr  ; thofc  at  top  with  crackers,  the  next  with  rains,  hoop  made  of  thin  wood  or  tin  : this  hoop  mud  pro- 
the  third  with  ferpents,  the  fourth  with  tailed  liars,  and  je&  in  front  6 or  7 inches  : in  this  hoop  cut  3 or  4 
the  iall  flight  with  common  or  brilliant  liars.  holes  to  let  out  the  fmoke  from  the  wheel.  The  ftar 

1 18.  Palm  Tree.  and  garter  may  be  cut  out  of  flrong  pafteboard  or  tin. 

This  piece,  though  made  of  common  fires,  and  of  a made  in  this  manner  : Cut  a round  piece  of  pa&cboanrl 
Ample  condruftion,  has  a very  pleaftng  effect  j owing  or  tin,  2 feet  diameter,  on  which  draw  a ftar,  and  cut 
pjaff  to  tlur  fires  interfering  fo  often,  that  they  refemblc  it  out ; then  over  the  vacancy  paftc  Pcrfian  fllk  ; paint 
tttOJUtL  the  brandies  of  trees.  Let  A (fig.  6.)  be  a perpen-  the  letters  yellow;  4 of  the  rays  yellow,  and  4 red; 

dicular  poll,  of  any  thicknefs,  fo  that  it  is  fufncicntly  the  crofs  in  the  middle  may  be  painted  half  red  and  half 
droug  to  hold  the  cafes  ; let  the  didance  from  B to  C yellow,  or  yellow  and  blue.  This  tranfparent  dar  mull 
be  2 feet  6 incites,  and  C to  D 2 feet  6 inches,  and  be  fadened  to  the  wooden  hoop  by  a ferrw,  to  take 
let  the  length  of  each  crofs  piece  be  2 feet ; on  each  off  and  on ; the  illuminated  rays  are  made  of  thin  wood, 
end  of  each  fix  a five-pointed  dar : then  fix,  on  pegs  with  tin  fockets  fixed  on  their  fides  within  4 inches 
made  00  purpole,  12-inch  half-pound  cafes  of  brilliant  of  each  other  { in  thefc  fockets  dick  illuminating  port- 
fire, as  in  the  figure.  All  the  cafes  and  liars  mud  be  fires ; behind  the  point  of  each  ray  fix  a half-pound  cafe 

fired  at  once.  This  piece  Ihould  be  fixed  high  from  of  grey,  black,  or  Chincfe  fire. 

the  ground.  Ar.  B.  The  illuminated  rays  to  be  lighted  at  the 

119.  Illuminated  Pyramid with  Archimedean  Screws,  a fame  time  as  the  triangular  wheel,  or  after  it  is  burnt 
Globe,  and  vertical  Sun , out ; wltich  may  be  done  by  a tin  barrel  being  fixed  to 

May  be  of  any  fizc.  One  made  according  to  the  di-  the  wheel,  after  the  manner  of  thofe  in  the  regulated 
mentions  of  fig.  7.  wall  be  a good  proportion,  whofe  pieces.  Into  this  barrel  carry  a leader  from  the  illu- 
height  is  2 1 feet ; from  C to  D,  6 feet ; from  E to  F,  minated  rays,  through  the  back  of  the  ftar ; which 
9 feet : the  fpace  between  the  rails  mud  be  6 inches,  leader  mull  be  met  by  another,  brought  from  the  tail 
aud  the  rails  as  thin  as  poflible : in  all  the  rails  dick  of  the  lad  cafe  on  tire  wheel, 
port-fires  at  four  inches  didance.  The  Archimedian  122.  Tranfparent  T tble  Star  illuminated. 

(crews,  G,  K,  aie  nothing  more  tlcm  double  fpiral  Fig.  1.  reprefents  a tabic  dar,  whofe  diameter,  from 
wheels,  with  the  cafes  placed  on  their  wheels  horizon-  E to  F,  is  is  feet  ; and  from  E to  !,  4 feet.  This  ” * ’ 

tally  inltead  of  obliquely.  The  vertical  fuu,  I,  need  proportion,  obferved  on  each  fide,  will  make  the  centre 
not  confUl  of  more  than  12  rays,  to  form  a Angle  glory,  frame  4 feet  fquarc  ; in  this  fquarc  fix  a tranfparent 
The  globe  at  top  mud  be  made  in  proportion  to  the  dar,  as  in  the  figure.  This  ftar  may  be  painted  blue, 
pyramid  ; which  being  prepared  according  to  the  pre-  and  its  rays  made  as  thofe  of  the  flaming  liars  deferibed 
ceding  directions,  place  your  leaders  fo  that  all  the  ulu-  before.  The  wheel  for  this  ftar  may  be  compofcd  of 
minating  port-fires,  ferews,  globe,  and  fun,  may  take  different  coloured  fires,  with  a charge  or  two  of  flow 
fire  together.  The  pyramid  mud  be  fupported  by  the  fire ; the  wheels  t , a,  a , a,  may  be  clothed  with  any 
two  ftdes,  and  by  a fupport  brought  from  a pole,  which  number  of  cafes,  lo  that  the  ftar-whecl  confiit  of  the 
mull  be  pUced  two  feet  from  the  back  of  tbc  pyramid,  fame  : the  illuminating  port-fires,  which  mud  be  placed 
that  the  wheels  may  run  free.  very  near  each  other  on  the  frames,  mud  be  fo  managed 

120.  R of  e-piece  and  Sun.  as  to  burn  as  long  as  the  wheels,  and  lighted  at  the 

A rofc-picce  may  be  ufed  for  a mutation  of  a regtt-  fame  time, 
lated  piece,  or  fired  by  itfclf:  it  makes  the  bed  ap-  123.  The  regulated  illuminated  Spiral  Piece,  ypith  a pro- 

pearancc  when  made  large  ; if  its  exterior  diameter  be  jelled  Star-wheel  illuminated. 

6 feet,  it  will  be  a good  fixe.  Fig.  8.  Ihows  the  man-  This  piece  is  reprefented  by  fig.  2.  and  is  thus  made, 
ncr  it  appears  in  before  it  is  fired.  I*ct  the  exterior  Have  a block  made  8 inches  diameter  ; in  this  block 

fell  be  made  of  wood,  and  fupported  by  4 wooden  ferew  6 iron  fpokes,  which  mud  ferre  for  fplndles  for 

Ipokes ; all  the  other  parts,  on  which  the  illuminations  the  fpiral  wheels  : thefc  wheels  are  made  as  ufual,  each 
arc  fixed,  mull  be  made  of  ftruag  iron  wire  : on  the  l f foot  diameter,  and  3 feet  in  height : the  fpindlcs 
exterior  fell  place  as  many  half-pound  calcs  of  brilliant  mud  be  long  enough  to  keep  the  wheels  4 or  5 inches 
charge  as  you  think  proper,  but  the  more  the  bctici  ; from  one  another  ; at  the  end  of  each  fp indie  mull  be  a 

4X2  ferew- 
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r«nt  fcrciv-nut,  on  tvlikh  the  wheels  that  hang  downwards 
Fire  works  11111  * arw*  °n  ^ fpi,,dles  which  (land  upwards  muft 
^ be  a (boulder,  for  the  blocks  of  the  wheels  10  run  on. 

The  projected  flar-wheel  mult  turn  on  the  fame 
(pinclle  on  which  the  large  block  is  fixed  ; this  fpindle 
muft  be  long  enough  to  allow  the  ftar-wheel  to  project 
a little  before  the  fplral  wheels  : the  exterior  diameter 
of  the  ftar  wheel  muft  be  3 feet  J.  On  this  wheel  fix 
3 circles  of  iron  wire,  and  on  them  port-fires ; on  the 
blodc  place  a tranfparcnt  ftar,  or  a large  5-pointcd  bril- 
liant ftar.  The  cafes  on  this  wheel  may  bum  4 at  once, 
as  it  will  contain  near  twice  the  number  of  one  of  the 
fpiral  wheels : the  cafes  on  the  fpiral  wheels  mull  be 
placed  parallel  to  their  fells,  and  burn  two  at  a time. 

125.  A Figure-piece  illuminat'd  •with  Jnn -pointed  Stars. 

The  conftru&ioo  of  this  piece  is  very  eafy,  as  fhown 
Fste  by  fig.  3.  wliofe  diameter  from  B to  C is  8 feet,  and 
cccckXXii.from  D to  K 2 feet : the  vertical  wheel  in  the  centre 
muft  be  1 foot  diameter,  and  confill  of  6 four-ounce 
cafes  of  different  coloured  charge,  which  cafes  muft 
bum  double  : on  the  frames  fix  5 pointed  brilliant  or 
blue  ftars,  rammed  4,  inches  with  compofition  : let  the 
(pace  between  each  ftar  be  8 inches ; at  each  point  fix 
a gerbe,  or  cafe  of  Chinefe  fire.  When  to  be  fired, 
let  the  gerbe,  liars,  and  wheel,  be  lighted  at  the  fame 
time. 

125.  7 he  Star-wheel  illuminated 

This  beautiful  piece  is  fhown  by  fig.  4.  Its  exte- 
rior fell  is  made  of  wood,  3 feet  6,  or  4 feet  diameter 
within  this  fell,  form  with  iron  wire  3 circles,  one  lefs 
than  the  other,  fo  that  the  diameter  of  the  lcafl  may  be 
about  10  inches:  place  the  port-fires  on  thefc  fells  with 
their  mouth*  inclining  outwards,  and  the  port-fires  on  the 
points  of  the  ftar  with- their  mouths  projecting  in  front: 
let  the  exterior  fell  be  clothed  with  4 ounce  cafes  of 
grey  charge:  thefc  cafes  muft  bum  4 at  a time,  aud. 
be  lighted  at  the  fame  time  as  the  illuminations, 
l afi.  Pyramid  of  Flowerpots. 

Fig.  5.  rtprefents  this  curious  piece,  which  muft  be 
made  thus.  Let  tlic  diftance  from  A to  B be  6 feet  ; 
and  from  one  rail  to  the  other,  2 : on  the  bottom  rail 
fix  5 paper  mortars,  each  3}  indies  diameter;  thefe 
mortars  load  with  ferpents,  crackers,  ilars,  Sue. 

In  the  centre  of  each  mortar  fix  a cafe  of  fput^fire  : 
on  the  fccond  rail  fix  4 mortars,  fo  as  to  Hand  exactly 
in  the  middle  of  the  intervals  of  them  ou  the  bottom 
rail ; 00  the  third  rail  place  3 mortars ; on  the  fourth, 
2 ; and  on  the  top  of  the  polls,  1 : the  bottom  rail 
mud  be  6 feet  long : all  tlte  mortars  muft  incline  a 
little  forwards,  that  they  may  cafily  difeharge  ; and  the 
fpur-fires  rammed  exactly  alike,  that  the  mortars  may 
all  be  fired  at  the  fame  time.  Haring  prepared  your 
pyramid  according  to  the  preceding  directions,  carry 
pipes  of  communication' from  one  fpur-firc  to  the  other. 

» 27.  7 he  s/lumimjted  Regulating  Piece. 

Fig.  6.  reprefenta  one  half  of  this  piece.  A, A; 
A.  A,  are  fiat  wooden  fpokes,  each  5 feet  long:  at  the. 
end  of  each  place  a vertical  wheel,  10  inches  diame- 
ter, clothed . with  6 four-ounce  cafes  of  brilliant  fire  : 
thefc  calcs,  mull  hum  hut  1 at  a time  : on  two  of  the 
fpokes  of  each  wheel  place  2 port-fires,  which  muft  be 
lighted  with  the  firft  cafe  of  the  wheel ; ou  each  fpoke 
A,  A,  &c.  bclurid  the  wheels,  place  6 cafes  of  the 
fame  fize  with  thofe  on  the  wheels : thefe  cafes  muft  be 
tied  aaofs  the  fpokes  with  their  mouths  all  ouc  way, 
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and  be  made  to  take  fire  fucccfiivdy  one  after  the  a fferent 
other,  fo  that  they  may  afllil  the  whole  pieces  to  turn 
rOUnd. 

The  diameter  of  the  lan*e  wheel  mull  be  2 J feet ; and 
its  fell  made  of  wood,  which  muft  be  fixed  to  the  large 
fpokes : on  this  wheel  place  24  cafes  of  the  fame  fort 
with  thofe  on  the  fmall  wheels  ; thefe  cafes  muft  bum  4 
at  a time  : in  this  wheel  make  3 circles  with  iron  wire, 
and  on  them  place  illuminating  port-fires,  as  in  the  fi- 
gure : the  ttar-points  on  the  large  fpokes  may  be  made 
of  thin  afh-hoops ; the  diameter  of  thefc  points  clofe 
to  the  centre-wheel  muft  be  1 1 inches : on  thefe 
points  place  port-fires,  at  3 1 inches  diilancc  one  from 
the  other. 

Fig.  7.  rvprefents  the  blocks  of  this  piece.  The 
diameters  of  tbefe  blocks,  at  A and  B,  mull  be  8 
inches;  and  C and  D,  4I  inches : the  length  of  each 
of  thefc  blocks  mull  be  6 inches : at  the  fmall  ends  of 
thefc  blocks  fix  an  iron  wheel  5 inches  diameter,  which 
wheels  mull  have  teeth,  to  turn  the  wheel  E : this 
wheel  is  fixed  on  a fmall  fpindle  ferewed  into  the  large 
fpindle,  which  goes  through  the  two  blocks,  and  on 
which  they  run. 

Suppoling  fig.  6.  to  be  on  the  block  A,  in  fig.  7.  and 
to  turn  to  the  right,  and  another  piece  of  the  fame 
conftru&ion  on  the  block  B,  with  its  fires  placed  fo  as 
to  turn  it  to  the  left ; you  will  find  them  more  very 
true  and  fall,  by  the  help  of  the  3 iron  wheels,  which 
ferve  to  regulate  their  motions,  as  well  as  to  aflill 
them  iu  turning : let  the  iron  circles  in  the  front  of  the 
great  wheels  be  of  different  diameters,  fo  that  when 
fired  there  may  appear  6 circles.  When  this  piece  is 
fired,  all  the  wheels  and  illuminations  mull  be  lighted 
at  one  time. 

Sect.  VI.  Aquatic  Fire-xuarkt. 

Works  that  fport  in  the  water  are  much  efteemed'. 
by  moil  admirers  of  fire  works,  particularly  water- roc- 
kets ; and  as  they  feero  of  a very  extraordinary  nature- 
to  thofe  who  are  unacquainted  with  this  art,  they  me- 
rit a particular  explanation. 

128.  IF  iler-ro{letst 

May  be  made  from  4 02.  to  2 lb.  If  larger,  they  are 
too  heavy  ; fo  that  it  will  be  difficult  to  make  them  keep- 
above  water  without  a cork  float,  which  rnuil  be  tied' 
to  the  neck  of  the  cafe ; but  the  rockets  will  not  dive 
fo  well  with  as  without  floats. 

Calcs  for  thefe  are  made  in  the  fame  manner  and* 
proportion  as  fky-roekets,  only  a little  thicker  of  pa- 
per. When  you  fill  thofe  which  arc  drove  folid,  put 
in  firft  1 letduful  of  flow  fire,  then  2 of  the  proper 
charge,  and  on  that  1 or  3 ladles  of  finking  charge, 
then  the  proper  charge,  then  the  finking  charge  again,, 
and  fo  ou,  till  you  have  filled  the  caic  within  3 dia- 
meters ; then  drive  on  the  compofiuon . t htdlcful  ’of 
day  ; through  which  make  a fmall  hole  to  the  charge  , 
then  fill  the  cafe,  within  | a diameter,  with  corn- 
powder,  on  which  turn  down  2 or  3 rounds  of  the 
cafe  in  the  infide ; then  pinch  and  tic  the  end  very 
tight;  having  filled  your  rockets  (according  to  the 
above  direction*),  dip  their  ends  in  melted  rofin  or  foal- 
ing wax,  or  elfe  fccure  them  well  with  greafe.  When 
you  fire  thofe  rockets,  throw  in  6 or  8 at  a time ; but* 

If  you  would  have  them  ail  fink,  or  fwiin,  at  the  fame  • 

time. 
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Aquatic  time,  you  muft  drive  them  with  an  equal  quantity  of 
Fire-wwkj.  COmpofition,  and  fire  them  all  together. 

L * 129.  To  male  Pipes  of  (.'cm  run  .ration,  -which  may  he  uftd 

under  Water. 

Pipes  for  this  purpofv  muft  be  a little  thicker  of  pa- 
per than  thofe  for  land.  Haring  rolled  a fufficient  num- 
ber of  pipes,  and  kept  them  till  dry,  wafh  them  over 
with  drying  oil,  and  fet  them  to  dry  ; but  when  you 
oil  them,  leave  about  1 \ inch  at  each  end  dry,  for  joints  : 
if  they  were  oiled  all  over,  when  you  come  to  join  them, 
the  pafte  would  not  (lick  where  the  paper  ia  greafy  s 
after  the  leaders  arc  joined,  and  the  padc  dry,  oil  the 
joints.  Thefe  pipes  will  lie  many  hours  under  water, 
without  receiving  any  damage. 

130.  Horiwnial  Wheels  for  the  Water. 

Firft  get  a large  wooden  bow!  without  a handle  ; 
then  have  an  octagon  wheel  made  of  a flat  board 
18  inches  diameter,  fo  that  the  length  of  each  fide  will 
be  near  7 inches  : in  all  the  (ides  cut  a groove  for  the 
cafes  to  lie  in.  This  wheel  being  made,  nail  it  on 
the  top  of  the  bowl ; then  take  4-1  ight  oz.  cafes,  filled 
with  a proper  charge,  each  about  6 inches  in  length. 
Now,  to  clothe  the  wheel  with  thefe  cafes,  get  fome 
whitilh-brown  paper,  and  cut  it  into  flips  4 or  5 
inches  broad  and  7 or  8 loug : thefe  flips  being  palled 
all  over  on  one  fide,  take  one  of  the  cafes,  and  roll  one 
of  the  flips  of  paper  about  1 1 inch  on  its  end,  fo  that 
there  will  remain  .shout  2*  inches  of  the  paper  hollow 
from  the  end  of  the  cafe  : this  cafe  tie  on  one  of  the 
fidcs  of  the  wheel,  near  the  corners  of  wliich  mull  be 
holes  bored,  through  which  you  put  the  packthread 
to  tie  the  cafes  : liaving  tied  on  the  firft  cafe  at  the 
neck  and  end,  put  a little  meal-powder  in  the  hollow 
paper ; then  paile  a flip  of  paper  on  the  end  of  another 
cafe,  the  head  of  which  put  into  the  hollow  paper  on 
the  firft,  allowing  a fufficient  diilancc  from  the  tail 
of  one  to  the  head  of  the  other  for  the  pafted  paper 
to  bend  without  tearing  : the  fecond  cafe  tic  on  as  you 
did  the  firft  : and  fo  on  with  the  reft,  except  the  laft, 
which  muft  be  elofed  at  the  end,  unlefs  it  is  to  com- 
municate to  any  thing  on  the  top  of  the  wheel,  fuch 
as  fire-pumps  or  brilliant  fires,  fixed  tn  holes  cut  in  the 
wheel,  and  fired  by  the  laft  or  fccorul  calc,  as  the  fan- 
cy diredls : 6,  8,  or  any  number,  may  Ik*  placed  on  the 
top  of  the  wheel,  provided  they  be  not  »k>  heavy  for 
the  bowl. 

Before  you  tie  on  the  cafes,  cut  the  upper  part  of  aft 
their  ends,  except  the  laft,  a little  (helving,  that  the  fire 
from  one  may  play  over  the  other,  without  being  ob- 
ftr  u&cd  by  the  cafe.  Wheel -cafes  have  no  clay  drove  in 
their  ends,  nor  pinched,  but  are  always  left  open,  only 
the  laft,  or  thofe  which  are  act  to  lead  lire,  which  muft 
be  well  ft  cured. 

13 X,  Water  Mines. 

For  thefe  mines  you  mull  have  a bowl  with  a wheel 
on  it,  made  in  the  fame  manner  as  the  water-wheel ; 
only  in  its  middle  there  muft  be  a liolc,  of  the  fame  di- 
ameter you  defign  to  have  the  mine.  Thefe  mines  arc 
tin  pots,  with  ftrong  bottoms,  and  a little  more  than  2» 
diameters  in  length  : your  mine  muft  be  fixed  in  the 
hole  in  the  wheel,  with  its  bottom  refting  on  the  bowl ; 
then  loaded 'with  ferpents,  crackers,  liars,  (mall  water- 
rockets,  Stc.  in  the  fame  manner  as  pots  of  aigrettes  ; 
but  iu  tLcir  centre  fix  a cafe  of  Chincfc  fire,  or  a flnall 
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gerbe,  which  muft  be  lighted  at  the  beginning  of  the  Aqawie 
laft  cafe  on  the  wheel.  Thele  wheels  arc  to  be  clothed 
as  ufuaL  r lt 

132.  Fire-gloles  for  the  Water. 

Bowls  for  water-globes  muft  be  very  large,  and  the 
wheels  on  them  of  a decagon  form : on  each  fide  of 
wliich  nail  a piece  of  wood  4 inches  long ; and  on  the 
outfidc  of  each  piece  cut  a groove,  wide  enough  to  re- 
ceive about  i of  the  thicknefs  of  a 4-oz.  calc : thefe 
pieces  of  wood  muft  be  nailed  in  the  middle  of  each  face 
of  the  wheel,  and  fixed  in  an  oblique  direction,  fo  that 
t(ie  fire  from  the  cafes  may  incline  upwards:  the  wheel 
being  thus  prepared,  tic  in  each  groove  a 4-oz.  cafe, 
filled  with  a grey  charge  ; then  carry  a leader  from  the 
tail  of  one  cafe  to  the  mouth  of  the  other. 

Globes  for  thefe  wheels  are  .made  of  2 tin  hoops, 
with  their  edge*  outwards,  fixed  one  within  the  other,, 
at  right  angles.  The  diameter  of  thefe  hoops  muft  be 
fome  what  lets  than  that  of  the  wheel.  Having  made  a 
glohe,  drive  in  the  centre  of  a wheel  an  iron  fpindle, . 
which  mull  (land  perpendicular,  and  its  length  4 or  6 
inches  more  than  the  diameter  of  the  globe. 

This  fpindle  ferves  for  an  axis,  on  which  the  globe 
is  fixed,  which,  when  done,  muft  (land  4 or  6 inches 
from  the  wheel : round  one  fide  of  each  hoop  muft  be 
foldcrcd  little  bits  of  tin,  2f  inches  diftance  from  each 
oilier ; which  pieces  muft  be  a inches  in  length  each, 
and  only  fail  coed  at  one  end,  the  other  ends  being  left 
loofe,  to  turn  round  the  fmatl  port-fires,  aud  hold  them 
on  : thefe  port-fires  muft  be  made  of  fuch  a length  as 
will  laft  out  the  cafes  on  the  wheel.  You  arc  to  obferve, 
that  there  need  not  be  any  port-fires  at  the  bottom  of 
the  globe  within  4 inches  of  the  fpindle  ; for,  if  there 
were,  they  would  have  no  effect,  but  only  burn  the 
wheel : all  the  port-fires  muft  be  placed  perpendicular 
from  the  centre  of  the  globe,  with  their  mouths  out- 
wards ; and  muft  all  be  clothed  with  leaders,  fo  as  all  to- 
take  fire  with  the  fecond  cafe  of  the  wheel;  which  cafes 
muft  bum  two  at  a time,  one  oppofite  the  other.  When 
two  cafes  of  a wheel  begin  together,  two  will  end  toge- 
ther; therefore  the  two  oppofite  end  cafes  muft  have 
their  ends  pinched  and  fecund  from  fire.  The  method 
of  firing  fuch  wheels  is,  by  carrying  a leader  from  the* 
mouth  of  one  of  the  firft  cafes  to  that  of  the  other  ; . 
which  Uadcr  being  burnt  through  the  middle,  will  give 
firv  to  both  at  the  fame  time. 

133.  Odoriferous  Water  Balloons. 

Thefe  balloons  are  made  ia  the  fame  manner  as  air- 
balloons,  but  very  thia  of  paper,  and  in  diameter  i^. 
inch,  with  a vent  of  £ inch  diameter.  The  (hells  being 
made,  and  quite  dry,  lill  them  with  any  of  the  follow- 
ing compoiitions,  which  muft  be  rammed  in  tight : thefe 
balloons  muft  be  fjrtd  at  the  veut,  and  put  into  a bowl  of 
water.  Odoriferous  work*  are  generally  red  in  rooms. 

Comfxfuion  I.  Saltpetre  2 oz*  fl  mr  of  fulphur  1 oz. 
camphor  £ 07..  yellow  amber  f oz.  charcoal  dull  I oz. 
flour  of  benjamin  or  afla  odorau  £ oz.  all  powdered 
very  ae  and  well  mixed.. 

II.  Saltpetre  12  oz.  meal-powder  3 oz.  frankinccnfo 
1 07.  myrrh  t oz.  camphor  £ oz.  charcoal  3 oz.  all 
moiftened  with  the  oil  of  (pike. 

III.  .Saltpetre  2 oz.  fulphur  f oz.  antimony  f or. 
amber  f oz.  cedar  rafpings  | oz.  all  mixed  with  the  oil. 
of  roics  aud  a few  drops  of  bergamot— 

IV- 
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AquiWc  ]V.  Saltpetre  4 o*.  fulphur  1 of.  fawduft  of  jum- 
Fi^.work*.  pjy  I oz  (iwp.duft  qf  cyprcfs  I o*.  camphor  $ ox.  myrrh 
* 2 drams,  dried  rufcmary  J 02.  cortex  elate rii  \ oz.  all 

moiftened  a little  with  the  oil  of  rofea. 

N.  B.  Water  rocket*  may  He  made  with  any  of  the 
above  competitions,  with  a little  alteration,  to  make 
t hem  weaker  or  ftroager,  according  to  the  fire  of  the 
cafes. 

134.  Water  Ball a*ni. 

Having  made  feme  thin  paper  (hells,  of  what  diame- 
ter yod  pleafe,  fill  feme  with  the  compofition  for  water 
balloon*,  aiul  fome  after  this  manner : Having  made 
the  vent  of  the  fbdls  pretty  large*  fill  them  almost  full 
with  water  lockets,  marrons,  fquibs,  &e.  Then  put  in 
fome  blowing  powder,  fufltciem  to  buril  the  (hells;  ami 
afterwards  fix  in  the  vent  a watcr-rockct,  lon^  enough 
to  reach  the  bottom  of  the  (hell,  and  it*  neck  to  pro- 
je&  a little  out  of  the  vent ; this  rocket  mull  be  open 
at  tint  end,  to  fire  the  powder  in  the  (hell,  which  will 
buril  the  (hell,  and  difpcrfc  the  fmall  rockets,  flee.  in  the 
water.  When  you  have  well  fecured  the  large  rocket 
in  the  vent  of  the  (hell,  take  a cork  float  with  a hole 
in  its  middle,  which  fit  over  the  head  of  the  rocket,  and 
fallen  it  to  the  (hell : this  float  mull  be  large  enough 
to  keep  the  balloon  above  water. 

I JVater  Squibs 

Are  generally  made  of  i-oz.  ferpent  cafe*  feven  or 
eight  inches  long,  filled  two  thirds  with  charge,  and 
the  remainder  bounced.  The  common  method  of  firing 
them  is  this : Take  a water-wheel,  with  a tin  morta* 
in  it*  centTt,  which  load  with  fquib*  after  the  uiual  me- 
thod ; but  rite  powder  iti  the  mortar  muft  be  no  more 
than  will  juft  throw  the  fquib*  out  cafily  into  the  wa- 
ter : you  may  place  the  cafe*  on  the  wheel  either  ob- 
liquely or  horizontally  ; and  on  the  t»p  of  the  wheel, 
round  the  mortar,  fix  fix  cafe*  of  brilliant  fire  perpen- 
dicular to  the  wheel : thefe  cafes  mult  be  fired  at  the 
beginning  of  the  laft  cafe  of  the  wheel,  and  the  mor- 
tar at  tlie  conclufiun  of  the  fame. 

1 36.  A Sea-Jig  bt  evilb  fmall  Shift,  and  to  f refare  a Fire - 
Jbif  for  it. 

Having  procured  four  or  five  (mall  (hips,  of  two  or 
three  feet  tn  length,  (or  as  many  as  you  defign  to  fight), 
make  a number  of  (mail  reports,  which  are  to  fenre  for 
gun*.  Of  thefe  range  a*  many  as  you  pleafe  on  each 
tide  of  the  upper  decks  ; then  at  the  head  and  ftern  of 
each  (hip  fix  a two-ounce  cafe,  eight  inches  long,  filled 
with  a (low  port-fire  receipt ; but  take  care  to  place  it 
in  fuch  a manner  that  the  fire  may  fall  in  the  water, 
and  not  burn  the  rigging  : in  thefe  cafe*  bore  hole*  at 
unequal  di fiances  from  one  another,  but  make  as  many 
in  each  cafe  a*  half  the  number  of  reports,  fo  that  one 
cafe  may  fire  the  guns  on  one  fide,  and  the  othcT  thole 
•n  the  oppofite.  The  method  of  firing  the  guns  in, 
by  carrying  a leader  from  the  hole*  in  the  cafes  to  the 
reports  on  the  decks ; you  mull  make  thefe  leaders 
very  fmall,  and  be  careful  in  calculating  the  burning  of 
the  flow-fire  in  the  regulating  cafes,  that  more  than  two 
guns  be  not  fired  at  a time.  When  you  would  have  a 
broadfide  given,  let  a leader  be  carried  to  a cracker, 
ptaced  on  the  outfidc  of  the  (hip  ; which  cracker  mull 
be  tied  loofc,  or  the  report*  w»U  be  too  flow : in  all 
the  (hips  put  artificial  guns  at  the  port-holes. 

Having  filled  and  bored  holes  in  two  port-fires  for 
regulating  the  guns  in  one  (hip,  make  all  the  reft  cx* 
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aftly  the  fame;  then,  when  yon  begin  the  engagement.  Aquatic 
light  one  fliip  firft,  and  fet  it  a (ailing,  and  lo  on  with  F r«*'*wU 
the  reft,  (ending  them  out  fingly,  which  will  make  them  • J 
6re  regularly,  at  different  times,  without  condition;  for 
-the  time  between  the  firing  of  carh  gun  will  be  equal 
to  that  of  lighting  the  flow  fires. 

The  tire- fliip  may  be  of  any  Cure ; and  need  not  be 
very  good,  tor  it  is  always  loft  in  the  action.  To  pre- 
pare a (hip  for  this  purpofc,  make  a port-fire  equal  in 
fizc  with  thole  in  the  other  (hips,  and  place  it  at  the 
Hern  ; in  every  port  place  a large  port-bre,  filled  witk 
a very  ftroc.g  compofition,  and  painted  in  imitation  of 
a gun,  and  let  them  all  be  fired  at  once  by  a leader 
from  the  flow  fire,  within  two  or  three  diameters  of  its 
bottom  ; all  along  both  fides,  on  the  top  of  the  upper 
deck,  lay  liar- compofition  about  half  an  inch  thick 
and  one  broad,  which  mull  be  wetted  with  thin  fize, 
then  printed  with  ineal-powder,  and  fecurcd  from  tire 
by  palling  paper  over  it ; hi  ihe  place  where  you  lay 
this  compofition,  drive  fome  little  tacks  with  flat  hcach, 
to  hold  it  fall  to  the  deck  : this  muft  be  I'red  juft  after 
the  (ham  guns,  and  when  burning  will  fliow  a flame  all 
roilTtd  the  (hip : at  the  head  take  up  the  decks,  and 
put  in  a tin  mortar  loaded  with  crackers,  which  mor- 
tar muft  be  fired  by  a pipe  from  the  end  of  the  flow- 
fire  ; the  firing  of  this  mortar  will  fink  the  (hip,  and 
make  a pretty  conclufion.  The  regulating  port-fire 
of  this  fhip  muft  be  lighted  at  the  fame  time  with  the 
firft  fighting  (hip. 

Having  prepared  all  the  (hips  for  fighting,  we  (hall 
next  proceed  with  the  management  of  them  when  an 
the  water.  At  one  end  of  the  pond,  jufl  under  the  fur- 
face  of  the  water,  fix  two  running  blocks,  at  what  di- 
ftance  you  choofe  the  (hips  (hould  fight ; and  at  the 
other  end  of  the  pond,  oppofite  to  each  of  thefe  blocks* 
under  the  water,  fix  a double  block  ; then  on  the  laud, 
by  each  of  the  double  blocks,  place  two  fmall  wind- 
laflcs ; round  one  of  them  turn  one  end  of  a (mall  cord, 
and  the  other  end  put  through  one  of  the  blocks;  then 
carry  it  through  the  finglc  one  at  the  oppofite  end  of 
the  pond,  and  bring  it  back  through  the  double  block 
again,  and  round  the  other  windlafs:  to  this  cord,  near 
the  double  block,  tic  as  many  (mall  firings  as  half  the 
number  of  the  (hips,  at  what  ui fiance  you  think  pro- 
per ; but  thefe  firings  muft  not  be  more  than  two  feet 
each  : make  fall  the  loofe,  end  of  each  to  a (hip,  juft, 
under  her  bow-fprit ; but  if  tied  to  the  keel,  or  too 
near  the  water,  it  will  overfet  the  (hip.  Half  the  (hip* 
being  thus  prepared,  near  the  other  double  block  t»x 
two  more  windlaflcs,  to  which  fallen  a cord,  and  to  it 
tie  the  other  half  of  the  (hips  as  before  : when  you  fire 
the  ftups,  pull  in  the  cord  with  one  of  the  windlaflcs, 
to  get  all  the  (hips  together;  and  when  you  have  fet 
fire  to  the  firft,  turn  that  windlafs  which  draws  them 
out,  and  fo  on  with  the  left,  till  they  are  all  out  in  the 
middle  of  the  pond  ; then,  by  turning  the  other  wind- 
lafs, you  will  draw  them  back  again ; by  which  method 
you  may  make  them  change  fide*,  and  tack  about 
backwards  and  forwards  at  pleafure.  For  the  fire-ftn'p, 
fix  the  blocks  and  windlaflcs  between  the  others;  fo  that 
when  (he  foils  out,  (he  will  be  between  the  other  (hips: 
you  muft  not  let  this  (hip  advance  till  the  guns  at  her 
ports  take  fire. 

137.  Tofre  Skyrocket  under  IVater , 

You  muft  have  (lauds  made  as  ufual,  only  the  rails 

muft 
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A<j«iric  muft  be  placed  flat  ittftead  of  edgewife,  and  hare  hole* 
fIrt  wo*k>.  jn  for  the  rockct-fticks  to  go  through;  for  if  they 

L~  • were  hung  upon  hooks,  the  motion  of  the  water  would 
throw  them  off : the  (lands  being  made,  if  the  pond  is 
deep  enough,  fink  them  at  the  fide*  fo  deep,  that, 
when  the  rockets  are  in,  their  heads  may  juft  appear 
above  the  furface  of  the  water ; to  the  mouth  of  each 
rocket  fix  a leader,  which  put  through  the  hole  with 
the  (lick  i then  a little  above  the  water  muft  be  a board, 
fupported  by  the  Hand,  and  placed  along  one  fide  of 
the  rockets  ; then  the  ends  of  the  leaders  are  turned  up 
through  holes  made  in  this  board,  exactly  oppofitc  the 
rockets.  By  this  means  you  may  fire  them  fingly  or 
all  at  once.  Rockets  may  be  fired  by  this  method  in 
the  middle  of  a pond,  by  a Neptune,  a fwan,  a water* 
wheel,  or  any  thing  clfe  you  choofc. 

138.  To  refer fent  Neptune  in  hii  Chariot. 

To  do  this  to  perfe&ion,  you  muft  have  a Neptune 
(made  of  wood,  or  bafket  work)  as  big  as  Hfe, 
■fixed  on  a float  large  enough  to  bear  his  weight  ; on 
which  muft  be  two  horfes  heads  and  necks,  fo  as  to 
fectn  fwimming,  as  fhown  by  fig.  1 1 . For  the  wheels 
of  the  chariot,  there  muft  be  two  vertical  wheels  of 
black  fire,  and  on  Neptune's  head  a horizontal  wheel 
of  brilliant  fire,  with  all  its  cafes,  to  play  upwards. 
When  this  wheel  is  made,  cover  it  with  paper  or  pafte- 
board,  cut  and  painted  li^c  Neptune's  coronet  ; then 
let  the  trident  be  made  without  prongs,  but  inftcad  of 
them,  fix  three  cafes  of  a weak  grey  charge,  and  on 
each  horfe's  head  put  an  eight  ounce  cafe  of  brilliant 
fire,  and  on  the  mouth  of  each  fix  a fhort  cafe,  of  the 
fame  diameter,  filled  with  the  white-flame  receipt, 
enough  to  laft  out  all  the  cafes  on  the  wheels : thefe 
fhort  cafes  muft  be  open  at  bottom,  that  they  may 
light  the  brilliant  fires ; for  the  horfes  eyes  put  final! 
port -fires,  and  in  each  noftril  put  a fmall  cafe  filled 
half  with  grey  charge,  and  the  reft  with  port-fire  com- 
pofition. 

If  Neptune  is  to  give  fire  to  any  building  on  the 
water  ; at  hia  firft  fetting  out,  the  wheels  of  the  chariot, 
and  that  on  his  head,  with  the  white  flames  on  the 
horfes  heads,  and  the  port-fires  in  their  eyes  and  no- 
ftrils,  muft  all  be  lighted  at  once  ; then  from  the  bot- 
tom of  the  white  flames  carry  a leader  to  the  trident. 
As  Neptune  is  to  advance  by  the  help  of  a block  and 
cord,  you  muft  manage  it  fo  as  not  to  let  him  turn 
about,  till  the  brilliant  fires  on  the  horfes  and  the  tri- 
dent begin  ; for  it  is  by  the  fire  from  the  horfes  (which 
plays  almolt  upright)  that  the  building,  or  work,  is 
lighted  ; which  muft  lie  thus  prepared.  From  the 
mouth  of  the  cafe  which  is  to  he  firft  fired,  hang  fome 
loofe  quick-match  to  receive  the  fire  from  the  horfes. 
When  Neptune  is  only  to  be  ftiown  by  himfelf,  with- 
out fetting  fire  to  any  other  works,  let  the  white  flames 
•on  the  horfes  be  very  (hort,  and  not  to  laft  longer  than 
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one  cafe  of  each  wheel,  and  let  two  cafes  of  each  wheel 
burn  at  a time. 

• 139.  Savant  and  Due  it  in  /Cater. 

If  you  would  have  the  fwans  or  ducks  difebarge 
rockets  into  the  water,  they  muft  be  made  hollow,  and 
of  paper,  and  filled  with  fmall  water  rockets,  with  fome 
blowing  powder  to  throw  them  out : but  if  this  is  not 
done,  they  may  be  made  of  wood,  which  will  laft  many 
times.  Haring  made  and  painted  fome  fwans,  fix  them 
on  floats : then  in  the  places  where  their  eyes  fhould 
be,  bore  holes  two  inches  deep,  inclining  downwards, 
and  wide  enough  to  receive  a (mail  port-fire  ; the  port- 
fire cafes  for  this  purpofe  mull  be  made  of  brafs,  two 
inches  long,  and  filled  with  a (low  bright  charge.  In 
the  middle  of  one  of  thefe  cafes  make  a little  hole  ; 
then  put  the  port-fire  in  the  eye-hole  of  the  fwan,  lea- 
ving about  half  an  inch  to  projod  out}  and  in  the  other 
eye  put  another  port-fire,  with  a hole  made  in  it : tlieu 
in  the  seek  of  the  fwan,  within  two  inches  of  one  of 
the  eyes,  bore  a hole  (lantwife,  to  meet  that  in  the  port- 
fire ; in  this  hole  put  a leader,  and  carry  it  to  a water- 
rocket,  that  muft  be  fixed  under  the  tail  with  it* mouth 
upwards.  On  the  top  of  the  ltead  place  two  i-oz. 
cafes,  four  inches  long  each,  drove  with  brilliant  fire  ; 
one  of  thefe  cafes  muft  incline  forwards,  and  the  other 
backwards  : thefe  muft  be  lighted  at  the  fame  time  an 
the  water-rocket ; to  do  which,  bore  a hole  between  them 
in  the  top  of  the  fwan's  head,  down  to  the  hole  in  the 
port-fire,  to  which  carry  a leader  : if  the  fwan  is  filled 
with  rockets,  they  muft  be  fired  by  a pipe  from  the  end 
of  the  water-rocket  under  the  tail.  When  you  fet 
the  fwan  a fwimming,  light  the  two  eyes. 

140.  /Cater  Ftre-femntaiiu . 

To  make  a fire-fountain,  you  muft  firft  have  a float 
made  of  wood,  three  feet  diameter  ; then  in  the  middle 
fix  a round  perpendicular  poll,  four  feet  high,  and  two 
inches  diameter  ; round  this  poft  fix  three  circular 
wheels  made  of  thin  wood,  without  any  (pokes.  The 
largcft  of  thefe  wheels  muft  be  placed  within  two  or 
three  inches  of  the  float,  and  muft  be  nearly  of  the  fame 
diameter.  The  fecond  wheel  muft  be  2 feet  2 inches 
diameter,  and  fixed  at  two  feet  diftance  from  the  firft. 
The  third  wheel  muft  be  1 foot  4 inches  diameter,  and 
fixed  within  fix  inches  of  the  top  of  the  poft : (he 
wheels  being  fixed,  take  1 8 four  or  eight  ox.  cafes  of 
brilliant  fire,  and  place  them  round  the  firft  wheel  with 
their  mouths  outwards,  and  inclining  downwards  ; on 
the  fecond  wlteel  place  1 3 cafes  of  the  fame,  and  in  the 
fame  mauuer  as  thofc  on  the  firft ; on  the  third,  place  8 
more  of  thefe  cafes,  in  the  fame  manner  as  before,  and 
on  the  top -of  the  poft  fix  a gerbe  ; then  clothe  all  the 
cafes  with  leaders,  fo  that  both  they  and  the  gerbe  may 
take  fire  at  the  fame  time.  Before  you  fire  this  work,, 
try  it  in  the  water  to  fee  if  the  float  it  properly  made, 
io  as  to  keep  the  fouutain  upright. 
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PYROTTCS,  in  medicine,  cauft'cs,  or  remedies 
either  actually  or  potentially  hot  ; and  which  accord- 
ingly will  burn  the  fldh,  and  raife  an  debar.  See  Cau- 
sticity. 

PYRRHICHA,  in  antiquity,  a kind  of  cxcrcife  on 
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horfcback,  or  a feigned  combat,  for  the  exercifc  of  the 
cavalry. 

It  was  thus  called  from  its  inventor  PyTThichus,  or 
Pyrrhus  of  Cydonia,  who  firft  taught  the  Cretans  to 
march  in  mcafure  and  cadence  to  battle,  aud  to  oh- 
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frrve  the  paoe  of  the  Pyrrhic  foot. — Others  derive 
the  name  from  Pyrrhus  the  fou  of  Achilles,  who  iufli- 
Pyrui  lulcd  this  exercifc  at  the  obfcquics  of  his  father.— 
--  Ariftotle  lays,  that  it  was  Achilles  himfclf  who  invent- 
ed it. 

The  Romans  alfo  called  it  tudus  Trojanus,  “ the  Tro- 
jan game  and  Aulus  Gcllius,  Jecur/us. — It  is  doubt- 
lefs  this  ctercife  that  we  fee  represented  on  medals  by 
two  cavaliers  in  front  running  with  lancets,  and  the 
word  Jrcvrfio  in  the  ewergum. 

PYRRHICHIUS,  in  the  Greek  and  Latin  poetry, 
a foot  coufifling  of  two  fyllable*,  both  fiiort;  — as, 
Deut. — Among  the  ancients  this  foot  is  alio  called  pe- 
rui  mints  ; by  others  Ixgtmomi. 

PYRRHO,  a Greek  philofophcr,  born  at  Elis  in 
IMoponncfus,  flouriftied  about  300  D.  C.  He  was  the 
difciple  of  Anaxarchus,  whom  he  accompanied  as  far 
as  India,  where  he  converfed  with  the  Brachmans  and 
Gymnofophifts.  He  li^d  maJe  painting  his  profdlion 
before  he  devoted  himfclf  to  the  fludy  of  philofohpy. 
He  cfLblifhcd  a feet  whofc  fundamental  principle  was, 
That  tliere  is  nothing  true  or  falfc,  right  or  wrong, 
honed  or  diihoncd,  jud  or  unjud  ; or  that  there  is  no 
dandard  of  any  thing  beyond  law  or  cudom,  and  that 
uncertainty  and  doubt  belong  to  ever  thing.  From 
this  continual  feeking  after  truth  and  never  finding  it, 
the  fed  obtained  the  name  of  Sceptics  or  Pyrrboaiaas 
from  the  founder,  who  is.  faid  to  have  a6tcd  upon  his 
own  principles,  and  to  have  carried  his  fcepticifm  to  fuch 
a ridiculous  extreme,  that  his  friends  were  obliged  to 
accompany  him  wherever  he  went,  that  he  might  not 
be  run  over  by  carriages,  or  fall  down  precipices.  If 
this  was  true,  it  was  not  without  reafon  that  he  was 
ranked  among  thofc  whofc  intcllcdls  were  didurbed  by 
intenfe  dudy.  But  it  is  treated  by  a modern  writer 
as  a mere  calumny  invented  by  the  dogmatics ; and  we 
are  drongly  inclined  to  be  of  his  opinion,  (fee  Scar- 
ries.) Pyrrho  died  about  the  90th  year  of  his  age, 
when  hiu  memory  was  honoured  with  a tl.it ue  at  A- 
tbens,  and  a monument  erected  to  him  in  his  own 
country. 

PYRRHUS,  the  name  of  two  kings  of  Epirus. 
See  that  article. 

PYRUS,  the  r car-tree  : A genus  of  the  pen- 
tagynia  order,  belonging  to  the  icofandria  dafs  of 
plants  ; and  in  the  natural  method  ranking  under  the 
36th  order.  Pomace*.  The  calyx  is  quinquefid  > there 
are  five  petals  ; the  fruit  is  an  apple,  inferior,  quinque- 
locular,  and  polyfpervnous.  To  this  genus  JLinnzus 
has  joined  the  apple  and  quince ; but,  on  account  of 
the  remarkable  difference  between  the  fruits,  the  lull 
is  treated  under  the  article  CvnoitiA.  The  other 
Species  arc, 

1.  The  communis,  or  common  pear-tree,  rifes  with 
An  upright  large  trunk,  branching  30  or  40  fed  high, 
in  fume  widely  around,  in  others  more  erectly,  and 
forming  M conical  head  ; oval,  lanccclated,  ferrated 
leaves,  and  corymbons  cinders  of  white  flowers  from 
the  lidcs  of  the  branches,  fuccccdcd  by  large  fruit  ex- 
tended at  the  bale.  Under  this  fpecics  arc  compre- 
hended almolt  rndlefs  varieties,  all  bearing  the  above 
d-f  prion.  They  bear  their  dowers  and  fruit  upon 
fpurs,  arifing  from  the  Tides  of  the  branches  from  two 
or  three  years  old  and  upwards  j the  fame  brandies 
nr.d  fpurs  continuing  fruitful  for  a great  number  of 
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yean..  The  different  varieties  fumifh  fruit  for  ufe  from  Pma 
the  beginning  of  July  till  the  months  of  May  and  June,  v 1 
next  year  ; which,  according  to  their  times  of  ripening 
may  be  divided  into  three  clafTes,  fummer-pcars,  au- 
tumn-pears, and  winter-pear*.  The  fummrr-pcars  ri- 
pen m different  forts  from  the  beginning  of  July  un- 
til die  middle  or  cud  of  September,  and  are  generally 
fit  to  eat  from  the  tree,  or  at  leaft  do  not  keep  a week 
or  two  before  they  rot.  The  autumn  pears,  come  to  ' 
their  perfection  in  O&obcr,  November,  and  Decem- 
ber ; fomc  ripening  nearly  on  the  tree  in  October  and 
the  beginning  of  November,  other*  requiring  to  lie 
feme  time  in  the  fruitery,  while  fomc  will  keep  two 
months ; but  all  the  wintcr-pcars,  though  they  attain 
their  full  growth  on  the  tree  by  the  end  of  O&ober 
and  in  November,  yet  they  do  not  acquire  pcrtc&iua 
for  eating  till  from  the  end  of  November  to  April  and 
May.  'lnofc  of  each  clafs  have  different  properties} 
fomc  being  melting,  others  breaking,  fomc  mealy,  and 
fume  hard  and  aultere,  fit  only  for  kitchen  ufe#.  As 
many  of  the  fineft  forts  were  firit  obtained  from  France, 
they  arc  Hill  continued  in  molt  catalogues  by  French 
names. 

2.  The  malus,  or  common  apple-tree,  grows  20  or 
30  feet  high,  having  oval  ferrated  leaves,  and  1'ctlUe 
umbels  of  whitifh  icd  flowers,  fuccccdcd  by  large# 
roumlifh,  and  oblong  fruit,  concave  at  the  bafe.  The 
apple  is  compofed  of  four  diitind  parts,  viz-  the  pill, 
the  parenchyma,  the  branchery,  and  the  core.  The 
pill  or  ikin  is  only  a dilatation  of  the  outermoft  (kin 
or  rittd  of  the  bark  of  the  branch  on  which  it  grew. 

The  parenchyma  or  pulp,  as  tender  and  delicious  as  it  it 
found,  is  only  a dilatation,  or,  as  Dr  Grew  calls  it, 
a ftuelth  or  fnpeibicnce  of  the  inner  part  of  the  bark  of 
tile  branch.  This  appears  not  only  from  the  vifible 
continuation  of  the  bark  from  the  one  through  the  pe- 
dicle or  ilalk  to  the  other,  but  alfo  from  the  firudure 
common  to  both.  The  branchery  or  veffcls  arc  only 
ramifications  of  the  woody  part  of  the  branch,  fent 
throughout  all  the  parts  of  the  parenchyma,  the  greater 
branches  being  made  to  communicate  with  each  other 
by  inofculations  of  the  lefs.  The  apple  core  is  origi- 
nally from  the  pith  of  the  branch  ; the  fap  of  which 
finding  room  enough  in  the  parenchyma  through  which 
to  diffufc  itfclf,  quits  the  pith,  which  by  this  means 
hardens  into  core.  The  varieties  of  this  fpecies  arc 
amazingly  great  with  refped  to  the  differencra  of  the 
fruit.  The  botanifls  contend,  that  die  wilding,  or 
crab-apple  of  die  woods  and  hedges,  is  the  original  kind# 
and  from  the  feeds  of  which  the  cultivated  apple  was 
firfl  obtained-  I he  varieties  of  this  lail  no  doubt  arc 
multiplied  to  fomc  hundreds  in  different  places  having 
been  nil  Mil  accidentally  obtained  tronj  the  feed  or  ker- 
nel* of  die  fruit,  and  the  approved  forts  continued  and 
iucrcal’cd  by  grafting  upon  crabs  or  any  kind  ot  apple- 
floods:  but  udiougn  the  number  of  varieties  is  very 
t |i>iiderable#  theie  arc  not  above  40  or  30  lotU  retain- 
ed in  the  nurfery  me  ns  catalogue.  Tbrfc  vai  ictics  arrive 
at  full  growth  in  fucceflive  order  from  July  to  the 
end  of  October,  improve  in  perfection  after  being  ga- 
thcicd ; and  lever*!  of  the  winter  kinds,  in  particular, 
keep  good  foY  many  months,  even  till  the  at  rival  of  ap- 
ple# next  futnmer. 

Among  thefe  various  kinds  of  apples  fomc  are  ufed 
for  the  deffert,  fomc  for  the  kitchen,  and  fomc  for  cy- 
5 dcr- 
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Py™»,  der- making.  Thofe  ufed  for  the  deficit  &fc  the  follow- 
Pythago-  j0gf  plaCeil  as  they  fucccffively  ripen  after  one  another : 
L ^ _ The  white  juncating,  the  margaret  apple,  the  fummer 
pearmain,  the  fummer  queening,  the  embroidered  apple, 
the  gulden  rennet,  the  fummer  white  calville,  the  fummer 
red  calville,  the  diver  pippen,  the  aromatic  pippen,  la 
rnnette  grift,  la  haute  bonte,  the  royal  rufletting,  Wheel- 
er** rulTct,  Sharp’s  ruflet,  the  fpine  apple,  the  golden 
pippen,  the  nonpareil,  the  Pafi  or  fomme  Safi.  Thofc 
for  the  kitchen  ufc,  in  the  order  of  their  ripening,  are 
thefe : The  codling,  the  fummer  maiygold,  the  fummer 
red  pearmain,  the  Holland  pippen,  the  Kentifti  pippen, 
the  courpendu.  Loan's  pearmain,  the  French  jennet, 
the  French  pippen,  the  royal  ruflet,  the  monllrous  ren- 
net, the  winter  pearmain,  the  fame  violate , Spencer's 
pippen,  the  done  pippen,  and  the  oaken  pippen.  Thofc 
moll  edeemed  for  cyder  are,  the  Devonfliire  royal  wild- 
ing, the  rcddreak  apple,  tire  whitfour,  the  Herefordlhirc 
under-leaf,  and  the  John  apple,  or  deux  annex,  cvtrlading 
hanger,  and  gennet  mojrle. 

The  juice  of  apples  ts  a menflruum  for  iron.  A fo- 
lution  of  iron  in  the  juice  of  the  apples  called  golden 
rennet/,  evaporated  to  a thick  confidence,  proves  an  ele- 
gant  chalybeate,  which  keeps  well. 

The  bed  method  of  preferving  apples  for  winter  life, 
U to  let  them  hang  upon  the  trees  until  there  is  danger 
of  frod,  to  gather  them  in  dry  weather,  and  then  to  lay 
them  in  large  heaps  to  fweat  for  a month  or  fix  weeks. 
They  ought  then  to  be  carefully  looked  over,  all  which 
have  the  lead  appearance  of  decay  taken  out,  the  found 
fruit  wiped  dry,  and  packed  up  in  large  oil  jars,  which 
have  been  thoroughly  fealded  and  dry,  and  then  dopped 
dofe  to  exclude  the  air.  If  this  plan  is  duly  obferved, 
the  fruit  will  keep  a long  time  found,  and  their  flelh  re- 
main plump } wbsreas,  when  expofed  to  the  air,  their 
(kins  will  thrive),  and  their  pulp  (often. 

3.  The  coronaria,  or  fweet-feented  crab  of  Virginia, 
grows  12  or  1 5 feet  high,  having  angular,  fei  rated 
leaves,  pedunculated  umbcb  of  whitifh-rcd,  fwcet-fcent- 
cd  flowers,  fuccecded  by  final!  round  crabs,  remarkably 
(bur  and  auflere.  There  is  one  variety,  called  the  ever- 
* green  Virginian  erab  tree . 

Culture . All  the  varieties  of  the  pear-tree  are  hardy, 
and  will  fucceed  in  any  common  foil  of  a garden  or 
•rchard.  They  are  propagated  by  grafting  and  budding 
upon  any  kind  of  pear-docks;  alfo  occafionally  upon 
quincc-docks,  and  fome times  upon  white-thorn  docks  ; 
but  pear-docks  arc  greatly  preferable  to  all  other*  for 
general  ufe. — All  kinds  of  apples  are  propagated  in  the 
fame  manner ; uflng  apple-docks  indead  of  pear-docks. 
They'  will  fucceed  in  any  common  foil  of  a garden  or 
•rchard,  and  in  any  free  filiation  except  in  a low  and 
very  moid  foil,  in  which  they  are  apt  to  canker,  and 
very  foon  go  off.  'In  a friable  loam  they  are  generally 
very  fuccefsfuL 

•An.  ante  PYTHAGORAS,  a celebrated  philofopher  of  an- 
Chr.  jss.  tiquity,  rtfpe&ing  the  time  and  place  of  whofc  birth 
#»tKc  learned  are  much  divided.  Eratodhcuc*  aflerts, 
*'»  the  Olympiad*,  when  lie  was  very  young, 
t be  was  a vi£tor  at  the  Olympic  games,  Hence  Dr 

/y &.Tj*ra,.  Bentley  f determines  the  date  of  his  birth  to  he  the  4th 
Q,j  yCar  0f  the  43d  Olympiad;  whild  Lloyd  who  denies 
*£*****  •"  that  the  Olympic  vidlor  was  the  fame  perfon  with  the 
pbilofophcr,  place*  it  about  the  3d  year  of  the  48th  O- 
w qrmpiad.  Mr  Dodwcll^  differs  from  both,  and  wilhc* 
Vou  XV.  Part  IL 


to  fix  tlie  birth  of  Pythagoras  in  the  4th  year  of  the  Pftfsgo* 
5 ad  Olympiad.  Of  the  arguments  of  thefe  learned  rM*  t 

writers,  Lc  Clerc  has  given  a luminary  in  the  kibliaitrque  ’ r 

Choijee , tom.  x.  p.  8 1 . Lc.  and  from  a review  of  the  whole, 
it  would  appear  that  he  was  not  born  -earlier,  than  the 
4th  year  of  the  43d  Olympiad,  nor  later  than  the  4th 
year  of  the  5 ad;  but  in  what  particular  year  of  that 
period  his  birth  took  place,  cannot  with  any  degree  of 
certainty  be  afeertained.  It  is  generally  belieied  that 
he  was  born  in  the  ifland  of  Samos,  and  that  he  flourt (li- 
ed about  500  years  before  Chrid,  in  the  time  of  Tarquin 
the  lad  king  of  Rome  *.  His  father  Mnefarclius,  who  * Tdk 
is  thought  by  fome  to  have  been  a lapidary,  and  by  fl.  * 
others  a merchant  of  Tyre,  appears  to  have  been  a man!l^*  ’r* 
of  fome  didindtion,  and  to  have  bedowed  upon  his  fon<4^"  1* 
the  bed  education. 

Jamblicus  f relates  a number  of  wonderful  dories  re-  f rit.  Pv- 
fpeciing  Pythagoras's  defeent  from  Jupiter,  his  birth,  tt Mg.  n-  6> 
and  early  life  ; and  reprefenta  him  even  in  his  youth  as 
a prodigy  of  wlfdom  and  manly  ferioufnefn.  But  mod 
of  thefe  idle  talcs  confute  thcmfclves,  afford  nothing  of 
importance  to  be  depended  upon,  and  only  prove  the 
credulity,  careleffncfs,  and  prejudice  of  their  author.  Of 
his  childhood  and  early  education  wc  know  nothing,  ex- 
cept that  he  was  fird  indrulted  iu  his  own  country  by 
Crcophilus,  and  afterwards  in  Scyrus  by  Phcrecydes 
(fee  Phexecydes)!  According  to  the  cnllocn  of  the 
times  he  was  made  acquainted  with  poetry  and  mufic  ; 
eloquence  and  adronomy  became  his  private  dudies, 
and  in  gymnadic  excrcifcs  lie  often  bore  the  palm  for 
drength  and  dexterity.  He  tirft  diftinguiflicd  himfelf 
in  Greece  at  the  Olympic  games,  where,  befldc  gaining 
the  prize,  he  is  faid  to  have  excited  the  highed  admira- 
tion by  the  elegance  and  dignity  of  hi*  perfon,  and  thl 
brilliancy  of  his  underloading. 

Soon  after  his  appearance  at  thefe  games  Pythagoras 
commenced  his  travels  in  queft  of  knowledge.  He  firff 
viiited  Egypt,  where,  through  the  intcred  of  Polycrates 
tyrant  of  Samos,  he  obtained  the  patronage  of  Amafif 
king  of  Egypt,  by  whofe  influence,  combined  with  his 
own  aflkluity,  patience,  and  perfevcrance,  he  at  length 
gained  the  confidence  of  the  pricAs;  from  whom  he 
learned  thsir  facrcd  myderics,  theology,  and  the  whole 
fydem  of  fymbolical  learning.  In  Egypt,  too,  he  be- 
came acquainted  with  geometry  and  the  true  folar 
fydem  ; and,  before  he  left  that  country*,  made  him- 
felf mader  of  all  the  learning  for  which  it  was  fo  famed 
among  the  nations  of  antiquity. 

He  afterwards  vifltcd  rerfia  and  Chaldea,  where 
from  the  Magi  he  learnt  divination,  the  interpreting 
of  dreamy  and  aftrmiomy.  lie  is  likewife  faid  to 
have  travelled  into  India,  to  have  convcrfed  with  the 
Gymnofuphills,  and  to  have  acquired  from  them  a 
knowledge  of  the  philofophy  and  literature  of  the  cad  ; 
and  fuch  was  his  ardour  in  the  purfuit  of  fciencc,  that 
in  qued  of  it,  wc  arc  told  by  Cicero  *,  he  eroded  many  « jje 
feas,  and  travelled  on  foot  tlirough  many  barbarous  lib.  «v, 

tions,  § 

After  Pythagoras  had  fpent  many  ycarB  in  gathering 
information  on  every  fubje&j  efpeciaUy  refpecting  the 
nature  of  the  gods,  the  rites  of  religion,  and  the  immor- 
tality* of  the  human  foul,  he  returned  to  his  native  iiland, 
and  attempted  to  make  his  knowledge  ufeful  by  inftitu- 
ting  a fchool  for  the  indru&ion  of  his  countrymen. 

Fading  of  fuecds  in  this  laudable  undertaking,  he 
4 Y repaired 
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repaired  to  Delos,  where  lie  pretended  to  receive  den;  exoteriri , or  ©rofdytct  of  the  gate;  and  ifitri*- 
moral  dogmas  from  the  prieftefs  of  Apollo.  He  alfo  feci  or  ptrfeB\y  profelytea  of  the  covenant.  He  adds,  r**~  , 

vifited  Crete,  where  he  was  initiated  into  the  moll  it  is  highly  probable,  that  Pythagoras  himfelf  had 
facrcd  myfteries  of  Greece.  He  went  likewife  to  Sparta  been  a profelyte  of  the  gate,  if  not  of  the  covenant, 
and  Eli*,  and  again  nflitied  at  the  Olympic  games ; Gale  endeavours  to  prove  that  Pythigoras  borrowed 
where  in  the  public  alfembly  he  was  fainted  with  the  his  philofophy  from  that  of  the  Jews  ; to  this  end 
title  of  fopfyi/l  or  wife  man,  which  he  declined  for  one  producing  the  authorities  of  many  of  the  fathers  and 
more  humble.  See  Philoiocy,  n*  I.  and  Philoso-  ancient  authors,  and  even  pointing  out  the  tracks  and 
phy  n°  l.  foot  Heps  of  Mofc*  in  fcvcral  parts  of  Pythagoras’s 

He  returned  to  .Samos  ctiriched  with  mythological  doctrine.  But  we  believe  ihc  learned  author  was  mif- 
lc?irning  and  myfleriom  rites,  and  again  iuftituted  a let!  by  the  Chrijlian  PlatonitU. 

fchool.  His  my  (lerious  fymbolii  and  oracular  precepts  The  authority  of  Pythagoras  among  his  pupils  was 
made  this  attempt  more  fucccfsful  than  the  former  had  fo  great,  that  it  was  even  deemed  a crime  to  difpiitc 
been  ; but  meeting  with  fume  oppofitiou,  or  being  dc-  hi*  word;  and  their  arguments  were  cotlfidcrrd  asin- 
te<fted  in  ftwnc  pious  frauds,  he  fuddenly  left  Samos,  falliblv  convincing,  if  they  could  enforce  them  by  add- 
retired  to  Magna  Grccia,  and  fettled  at  Crotona.  ing,  that  “the  mailer  laid  fo;“  an  cxprcflion  which  af* 

Here  lie  founded  the  Italic  fett  (fee  Philosophy  tei wards  became  proverbial  in jurare  in  verba  magijtr:. 
n”  jo.)  ; and  his  mental  and  perfonal  accomplilhments,  This  influence  over  his  fchnoi  was  foon  extended  to  the 
the  fame  of  hi*  diftant  travels,  and  his  Olympic  crown,  world,  and  even  his  pupils  themfelves  divided  the  ap- 
foon  procured  him  numerous  pupils.  His  bold  and  plaufe  and  approbation  of  the  people  with  their  mailer; 
manly  eloquence  and  graceful  <lelivery  attracted  the  and  the  mlers  and  legiAator*  of  all  the  principal  towns 
moft  diffolutc,  and  produced  a remarkable  change  in  of  Greece,  Sicily,  and  Italy,  boalled  of  heir."  the  dil- 
thc  morals  of  the  people  of  Crotona.  His  influence  ciples  of  Pythagoras.  To  give  more  weight  to  his 
was  increaftd  by  the  regularity  of  In’s  own  example,  exhortations  as  fomc  writers  mention,  Pythagoras  re- 
and  its  conformity  to  hi*  precepts.  He  pun&ually  at-  tired  into  a fubterraneous  cave,  where  hi*  mother  fent 
tended  the  temples  of  the  god*,  and  paid  his  devotions  him  intelligence  of  every  thing  which  happened  during 
sit  an  eariv  hour ; he  lived  upon  the  purell  and  moll  his  abfence.  After  a certain  number  of  months  he  . 
innocent  food,  clothed  himfelf  like  the  pritlls  of  E-  again  re-appeared  on  the  earth  with  a grim  and  ghsftl/ 
gvpt,  and  by  his  continual  purifications  and  regular  countenance,  and  declared  in  the  alfembly  of  the  people 
offerings  appeared  to  be  fuperior  in  fan&ity  to  the  reft  tlut  he  was  returned  from  hell.  From  ftmitar  exag- 
<*  mankind.  He  endeavoured  to  affuage  the  paffions  gcrations  it  has  been  aliened  that  he  appeared  at  the 
of  his  fcholars  with  verfes  and  numbers,  and  made  a Olympic  game*  with  a golden  thigh,  and  that  he  could 
praAice  of  computing  his  own  mind  every  morning,  write  in  letters  of  blood  whatever  he  pteafed  on  a look- 
by  pitaving  on  his  harp,  and  fmging  along  with  it  the  ing -glafs ; and  that  by  fetting  it  oppofitc  to  the  moon, 
parans  of  Thales.  To  avoid  the  temptation*  of  cafe  when  lull,  all  the  characters  which  were  on  the  glafs 
and  the  fed  unions  of  idlenefit,  b<nlily  cxercifes  alfo  made  became  legible  on  the  moon’s  dife.  They  alfo  relate, 
a conliderable  part  of  his  difeipline.  that  by  fomc  magical  words  he  tamed  a bear,  flopped 

At  Crotona  lie  had  a public  fchool  for  the  general  the  flight  of  an  eagle,  and  appeared  on  the  fame  day 
benefit  of  the  people, -in  which  he  taught  them  their  and  at  the  fame  inftant  in  the  cities  of  Crotona  and 
sluty,  praifing  virtue  and  condemning  vice;  and  parti.  Metap  >ntum,  See.  . 

cuhuly  ii.flru&ing  them  in  the  duties  of  focial  life.  At  length  his  lingular  doArincp,  and  perhap*  his 
Beftde  this,  he  had  a college  in  hi*  own  hotifc,  which  ftrenuotifly  afferting  the  rights  of  the  people  againft 
he  denominated  in  which  there  were  two  claffrs  their  tyrannical  governors,  excited  a fpirit  of  jcaioufy* 

of  flutlents,  vix.  who  were  alfo  called  avfctiU  and  nufed  powerful  party  agair.lt  him;  which  fooir 

t’intei  and  The  former  of  thefe  were  proba-  became  fo  outrageous  as  to  oblige  him  to  fly  for  hie 

tinners,  and  were  kept  under  a long  examen.  A ft-  life.  His  friend*  fled  to  Rhegium  ; and  he  himfelf,  af- 
hmee  of  five  year*  was  impofed  upon  them  ; which  A-  ter  being  refufed  protection  by  the  Eocrians,  fled  to 
puleius  think*  was  intended  to  teach  them  moddly  Metapontum,  where  he  was  obliged  to  take  refuge  iir 
and  attention;  but  Clemens  Alexandrimis  thinks  it  the  temple  of  the  mufes,  and  where  it  is  laid  he  died 
was  for  the  purpofe  of  ahltratting  their  minds  from  of  hunger  about  497  years  before  Chrift.  Respecting 
fnifible  objefta,  and  inuring  them  to  the  pure  eon-  the  lime,  place,  and  manner  of  his  death,  however, 
temptation  of  the  Deity.  The  Litter  clafs  of  fcholars  there  arc  various  opinions,  and  many  think  it  uncertain 
were  called  getimni,  perJrSi,  m.ithemntiei,  and,  by  way  of  when,  where,  or  in  what  manner,  lie  ended  hi*  days, 
eminence,  Pjthagoreant.  They  alone  were  admitted  After  his  death  his  follower*  paid  the  fame  refpctl  to 
to  the  knowledge  of  the  arcana  and  depths  of  Pvtha-  him  as  was  paid  to  the  immortal  gods ; they  crafted 
gone  difeipline,  and  were  taught  the  ufc  of  cipher*  ftatues  in  honour  of  him,  converted  hi*  houfe  at  Cro- 
and  hieroglyphic  writings.  tona  into  a temple  of  Ceres,  appealed  to  him  as  a deity, 

Clemens  obferves,  that  thefe  orders  correfpondcd  and  fworc  by  his  name, 
very  exattly  to  thofe  among  the  Hebrews ; for  in  the  Pythagoras  married  Theano  of  Crotona,  or,  accord- 
fchoolt  of  the  prophets  there  were  two  claffcs,  viz.  ing  to  others,  of  Crete,  by  whom  he  had  two  fons,  Te- 
tbe  fons  of  th*  prophets,  who  were  the  fcholars,  and  tauges  and  Mnefarchus,  who,  after  hi*  death,  took  care 
the  do&ors  <ir  ma Iters,  who  were  alfo  called  perfect ; of  his  fchool.  He  is  faid  alfo  to  have  had  a daughter 
and  among  the  Lcvitea,  the  novices  or  tyro*,  who  had  called  Damn. 

their  quinquennial,  excrcifes,  by  way  of  preparation.  Whether  he  left  any  writings  behind  him  is  difputed. 

Eaftljr,  even  among  the  profelytea  there  were  two  or-  It  feems  probable,  however,  that  he  left  none,  anil  that 
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rykt^o-  fu^’i  as  went  under  hi-;  name  were  written  by  Tome  of 
Ida  follower*.  The  go/Jm  t> erftt  which  HieToclcs  sllu- 
k United  with  a commentary , have  been  aferihed  to  Epi- 

charmus  or  Empedocles  ami  contain  a brief  luminary 
of  his  popular  doctrine*.  From  this  circumitancc,  and 
from  the  myltcrious  ftcrecy  with  which  he  taught,  our 
information  concerning  hut  doctrine  and  philofophy  is 
very  uncertain,  and  cannot  always  be  depended  011. 

The  purpok  of  philofophy,  according  to  the  fyftcm 
of  Pvtliagoras,  i*  to  free  tlic  mind  from  incumbrances, 
mid  to  taiic  it  to  the  contemplation  of  immutable  truth 
and  the  knowledge  of  divine  and  fpirituai  objedt,  'To 
bring  the  mind  to  this  Hate  ol  perfection  is  a work  of 
fomc  difficulty,  end  inquires  a variety  of  intermediate 
ftep*.  Mathematical  lei  cnee  was  with  him  tlie  firlt 
lUp  to  uildotn,  becaufe  it  inure*  the  mind  to  contem- 
plation, and  taken  a middle  court e between  corporeal 
and  iiicoiimrcal  beings,  The  whole  fciencc  he  divided 
into  two  parts  wwkn  and  magnitude:  and  each  of  thefe 
he  lubdiv tiled  into  two  otltrrs,  llur  former  into  uribmi- 
iu  and  mufti , and  the  latter  into  magi:  twie  or  rtji  and  in 
moftt/ii  ; the  former  of  which  comprehends  grow  t’y,  and 
the  letter  njhommy.  Arithmetic  he  con  tillered  as  the 
vobieil  Science,  arid  an  acquaintance  with  numbers  as 
the  highell  good.  He  confidercd  numbers  as  the  princi- 
ples of  every  thing;  and  divided  them  into  lcicntific  and 
ratclligiblc.  Scientific  number  is  the  production  of  the 
powers  involved  in  unity,  and  its  return  to  the  fame  ; 
number  is  not  infinite,  but  is  the  fource  of  that  infinite 
•Uvifibility  into  equal  parts  which  is  the  property  of  all 
liodies.  Intelligible  number*  ate  thole  width  exitled 
in  the  diviuc  mind  before  all  things.  They  are  the  mo- 
del or  archetype  of  the  world,  and  the  caufe  of  the  cf- 
fcnce  of  beings.  Of  the  Monad,  Du  ad,  Triad,  Tetrad, 
and  Decad,  various  explanations  have  been  given  by 
various  au*  hors  ; but  uothing  certain  nr  important  is 
known  or  them.  In  all  probability,  numbers  were  ufed 
by  Pythagoras  as  Cymbolical  rcprvlcntations  of. the  firrt 
principles  and  forme  of  nature,  and  especially  of  thole 
eternal  and  immutable  elfin  ices  w hich  Plato  denominated 
ideas  ; and  in  this  cafe  the  NT  mad  was  the  iimple  root 
from  which  he  conceived  number*  to  pn>cecd,  and  as 
fuels,  analogous  to  the  Iimple  clieuce  of  deity  ; from 
whence,  according  to  hit  fyllcm,  the  varfous  properties 
of  nature  proceed. 

Mulic  followed  numbers,  and  was  ufcflil  in  railing 
the  mind  above  the  domitiiuu  of  tke  paf&on*.  Pytha- 
goras confidercd  it  as  a fciencc  to  be  reduced  to  mathe- 
matical principles  and  proportions,  and  is  laid  to  have 
difeovered  the  mulical  chords  from  the  circumftancc  of 
fever  at  nicn  fuCecflivcIy  linking  with  hammers  a piece 
* I’ijlrry  of  heated  iron  upon  an  anvil.  Thi*  tlory  Dr  Burney  • 

•/  A itfrCf  diferedit*  ; but  allows,  from  the  uniform  teitiinony  of 
writers  ancient  and  modem,  that  he  invented  the  bar- 
4 * ntonira i ratten  or  ntonochord,  (fee  Monochord.)  The 
mulic  of  the  fpheics,  of  which  every  one  has  heard,  was 
a mull  fanciful  do&rine  of  Pythagoras.  It  was  pro- 
duced, lie  imagined,  by  the  planets  linking  on  the  ether 
through  which  in  their  motion  they  palled;  ajid  he  con- 
sidered their  mulical  proportions  as  exact, and  their  har- 
mony perfect. 

Pythagoras,  a*  we  have  already  feen,  learned  geome- 
try in  Egypt ; but  by  iovt  (ligating  many  new  theorems, 
and  by  digclling  its  principles,  he  reduced  it  to  a more 
regular  feu-nee.  A geometrical  point,  -which  he  defines 
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to  be  a monad,  or  unity  with  portion,  l«e  fay:  corre-  Py 
fponds  to  unity  in  arithmetic,  a bee  to  two,  a fuperfi-  ****  , 
cic*  to  three,  end  a foil’d  to  four.  Fie  dificovcrrd  fe- 
veral  of  the  proportions  of  Euclid  ; and  tn  difeovrring 
the  47th  of  bock  ill,  he  is  hud  to  have  offered  a heca- 
tomb to  the  god*  ; but  as  he  wa*  avcife  to  animal  facri- 
ficts,  this  afertion  is  finely  fidfe.  His  great  progref* 
in  agronomical  fciencc  has  been  mentioned  e He  where.  See 
Astronomy,  n?  1 1,  22;  and  Philosophy,.^  1 y,  16. 

Wifdom,  according  to  Pythagoras,  is  cor.vcrfant 
with  tltofe  objeds  which  are  naturally  immutable,  eter- 
nal, and  incorruptible ; and  its  cm!  is  to  alf.milatc  the  hu- 
man mind  to  the  divine,  and  to  qualify  U3  to  join  the 
aileinbly  of  the  gods.  Aclive  and  moral  philofophy 
preleribes  rule*  and  precepts  for  the  conduct  of  life,  and 
uadi  tu  to  the  practice  of  public  and  private  virtue. — 

On  thefe  1 leads  many  of  his  precept*  were  excellent,  and 
fomc  of  them  were  wh’trJical  and  ufelrfs.  Theoreti- 
cal philofophy  treat*  of  nature  and  its  origin,  and  is, 
accoiding  to  Pythagoras,  the  higheft  object  of  ftudv. 

It  included  all  the  profound  myllcriri  which  he  taught, 
of  which  but  little  is  now  known.  God  he  coofidcrs 
a.i  the  univerfal  mind,  difTufed  through  all  things,  and 
the  Iclf-moving  principle  of  all  things  (avr'-nnr-** ru» 

**.r*»jt  aiid  of  whom  every  human  foul  is  a portion  *.  • ChneJe 
It  is  very  probable,  that  he  conceived  of  the  Deity  a*  a $***&•  $ 
fubtle  fire,  eternal,  jvtlive,  and  intelligent ; which  is  not 
inconfiilent  with  the  idea  of  incorporeal  it  y,  as  the  an- 
cients umlerftood  that  term.  This  Deity  was  primarily 
combined  with  the  chaotic  mafs  of  paffive  matter,  but 
he  had  the  power  of  fena  rating  himfclf,  and  fince  the 
reparation  he  lias  remained  dill  inti.  The  learned  Cud- 
Wurth  contends,  that  Pythagoras  maintained  a trinity 
of  hypollafcs  in  the  divine  nature,  fimilar  to  the  Pla- 
tonic triad  (fee  Platonism).  We  cannot  fay  that 
hi* argument* appear  to  liave  much  force;  but  we  think 
the  couclu lion  w hich  hr  wifbes  to  eibtblifli  extremely  pro- 
liable,  a*  Plato  certainly  drew  his  dofb  inc  from  fomc  of 
the  cmintrir*  which  Pythagoras  had  v idled  before  Kins. 

Subordinate  to  the  Deity  there  were  in  the  Pytha- 
gorean creed  three  orders  of  intelligences,  gods,  demon*, 
and  heroes,  of  different  degrees  of  excellence  and  digni- 
ty. Thefe,  together  with  the  human  foul,  were  confi- 
•dertd  as  emanations  from  the  Deity,  the  particle*  of 
Jubtlc  ether  afluming  a grofler  clothing  the  farther  they 
receded  from  the  fountain.  Hicroclcs  defines  a hero 
to  Iht  a rational  mind  united  with  a luminous  body. 

God  himfclf  was  rcprefenled  under  the  notion  of  mo- 
nad, and  the  fubordiuatc  intelligences  as  numbers  de- 
rived from  and  included  in  unity.  Man  is  confidercd 
a*  confining  of  an  elementary  nature  and  a divine  or 
rational  foul.  Hi*  foul,  a felf  inoving  principle,  is  com- 
puted of  two  part  n;  the  rational,  feated  in  the  brain;  and 
the  irratioual,  including  the  paflrom,  in  the  heart.  In 
both  thefe  rcfpedls  lie  participates  with  the  brutes, 
whom  the  temperament  of  their  body,  &c.  allows  pot 
to  att  rationally.  'Hie  fcnfitivc  fold  perilhes ; the  other 
aifuines  an  ethereal  vehicle,  and  palfes  to  the  region*  of 
the  dead,  till  feut  back  to  the  earth  to  inhabit  fomc 
other  body,  brutal  or  human.  See  Mi  temrsychosis. 

It  was  unqucAtonably  this  notion  which  led  Pythago- 
ras and  his  followers  to  deny  thcmfcKes  the  ufc  of  flefh, 
and  to  be  fo  peculiarly  merciful  to  animd*  6f  every  de* 
feriptiun.  Some  autltors,  however,  fay,  that  llcfii  and 
beaiw,  the  ulc  of  w hich  he  alio  torbad,  were  prohibited, 
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bectufc  he  fuppofed  them  to  have  been  produced  from 
r *■  the  fame  putrified  matter,  from  which,  at  the  creation 

v of  the  world,  man  was  formed. 

Of  the  fjrmboil  of  Pythagoras  little  is  known.  They 
have  been  rcligioufly  concealed  ; and  though  they  have 
awakened  much  curiofltv,  and  occafioned  many  ingeni- 
ous conjectures,  they  1101  appear  to  us  dark  and  tri- 
fling. Ar  a fpecimcn  wc  give  the  following  : “ Adore 
the  found  of  the  whifpering  wind.  Stir  not  the  fire 
with  a fworxl.  Torn  a fide  from  an  edged  tool.  Pafs 
rot  over  a balance.  Setting  out  on  a journey,  turn  not 
hack,  for  the  furies  will  return  with  you.  Breed  no- 
thing that  hath  crooked  tllons.  Receive  not  a fwal- 
low  into  your  houfe.  Look  not  in  a mirror  by  the 
light  of  a candle.  At  a facrifice  pair  not  your  nails, 
hat  not  the  heart  or  brain.  Tafte  not  that  which  hath 
fallen  from  the  table.  Break  not  bread.  Sleep  not  at 
noon.  When  it  thunders  touch  the  earth.  Pluck  not 
a crown.  Roafl  not  that  wtpeh  has  keen  boiled.  Sail 
not  on  the  ground.  Plant  not  a palm.  Breed  a cock, 
but  do  not  facrificc  it,  for  it  is  facrcd  to  the  fun  and 
moon.  Plant  mallows  in  thy  garden,  but  eat  them  not. 
Abflain  from  beans.” 

The  following  precepts  arc  more  important : Dif- 

courfe  not  of  Pythagorean  doctrines  without  light. 
Above  all  things  govern  your  tongue.  Engrave  not 
the  image  of  God  in  a ring.  Quit  not  your  dation 
without  tlie  command  of  your  general.  Remember 
that  the  paths  of  virtue  and  of  vice  rcfcmblc  the  letter 
•j  Sst.  III.  Y.  To  this  fvmbol  Perfius  refer »f,  when  he  fays, 

56. 

Et  libi  qua  Sarnies  diduxit  liter  a ramor,  . 

Surgcntem  dextro  monfiravit  lumte  col lan. 

There  has  the  Samian  Y’s  inftruAive  make 

Pointed  the  road  thy  doubtful  foot  (hould  take  ; 

There  warn’d  thy  raw  and  yet  unpraAis’d  youth, 

To  tread  the  riling  riglit-hand  path  of  truth. 

Tlie  fcantinefs  and  uncertainty  of  our  information 
refpcAing  Pythagoras,  renders  a regular  and  complete 
account  of  his  ufc  and  doArines  impoffible.  A mo. 
\ AhUh  dern  author  J of  profound  erudition,  pronounces  him 
Afc&y- ky  to  have  been  1 mqueJIionahlj  the  wifeft  man  that  ever  1L 
ved,  if  his  mailers  the  Egyptian  prietts  mud  not  be  ex* 
ccptcd.  l*hia  is  faying  a great  deal  too  much ; but 
that  he  was  one  of  the  mail  diftinguiflied  philo  fop  hers 
of  antiquity,  or,  as  Cicero  cxprcilcs  it,  vir  pra/jasiti 


fapientia , appears  very  evident  1 and  his  moral  charac-  ryilu:a 
ter  has  never  been  impeached.  The  rayderioui  air  ,ei11  \ 
which  he  threw  over  his  doArines,  and  the  apparent  j,  ^ \ 
inanity  of  fomc  of  his  fymbols,  have  indeed  fubjcAed 
him  to  the  charge  of  impoilure,  and  perhaps  the  charge  \ 

is  not  wholly  groundlefs : but  when  we  confidcr  the 
age  in  which  he  lived,  and  the  nature  of  tlie  people 
with  whom  he  had  to  deal,  who  would  in  all  probabi- 
lity have  refilled  more  open  innovations,  even  this  will 
not  appear  fo  blamcable  as  at  firft  fight  wc  are  apt  to 
think  it ; and  it  is  worthy  of  notice,  tliat  the  word  do- 
ries of  this  kind  have  come  down  to  us  in  a very  que- 
ll fo  ruble  fliape,  and  with  much  probability  appear  to 
be  falfe. 

PYTHAGOREANS,  a fed  of  ancient  philofo- 
pliers,  fo  called  from  being  the  followers  of  Pythago- 
ras. See  the  preceding  article. 

PYTHIA,  the  pnedefs  of  Apollo  at  Delphi,  by 
whom  he  delivered  oracles.  She  was  fo  called  from 
Pythius,  a name  of  that  god,  which  is  faid  to  have  been 
given  him  on  account  of  his  vi&ery  over  the  ferpent 
Python. 

The  Pythia  was  at  fird  required  to  be  a young  girl, 
but  in  later  times  flic  was  a woman  of  50  years  of  age. 

The  fird  and  mod  famous  Pythia  was  Phemonbe.  O-  . 
racks  were  at  fird  delivered  by  her  in  hexameter  verfe. 

AU  the  pythias  were -to  he  pure  virgins,  and  all  of  them, 
delivered  their  oracles  with  great  enthufiafm  and  violent 
agitations.  See  Oracle  and  Delphi. 

PYTHIAN  games,  in  Grecian  antiquity,  fjports 
iadituted  near  Delphos  in  honour  of  Apollo,  on  ac- 
count of  his  flaying  the  ferpent  Python.  See  Apol- 
lo.— 'l'hefie  games,  at  their  fird  inditution,  were  ce- 
lebrated only  once  in  nine  years  ; but  afterwards  every 
fifth  year,  from  the  number  of  the  Parnaflian  nympha 
who  came  to  congratulate  Apollo,  and  to  make  him 
prefents  on  his  viAory.  Tlie  ti&or  was  crowned  with 
garlands. 

PYTHON,  in  fabulous  hiftoiy,  a monllrous  ferpent, . 
produced  by  the  earth  after  Deucalion’s  deluge.  Juno  * 

being  exafperated  at  Latona,  who  was  beloved  by  Jupi- 
ter, commanded  this  ferpent  to  dedroy  her  { but  flying 
from  the  purfuit  of  the  monfler,  fhe  efcaped  to  DtW, 
where  (he  was  delivered  of  Diana  and  Apollo;  the  latter 
of  whom  at  length  dedroyed  Python  with  his  arrows,  . 
in  memory  of  which  viAory  the  Pythian  games  were  in- 
ilituted.  See  Apollo. 
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f~\ » or  7,  ihe  1 6th  letter  and  1 2th  ccnfonant  of 
V^our  alphabet ; but  is  not  to  be  found  either  in 
the  Greek,  old  Latin,  01  Saxon  alphabets;  and  in- 
deed fome  would  entirely  exclude  it,  pretending  that 
k ought  to  be  ufed  wherever  this  occurs.  However,  as 
it  is  formed  in  the  voice  in  a different  manner,  it  is  un- 
doubtedly a didin  A letter : for,  in  exprefiing  this  found, 
the  cheek*  are  contracted,  and  the  lips,  particularly  the 


under  one,  are  put  into  a canular  form,  for  the  parage 
of  the  breath. 

The  q is  never  founded  alone,  but  in  conjunAioo 
with  u,  as  in  quataj , queflion,  quite,  quote,  See.  and  ne- 
ver ends  any  Engliih  word. 

As  a numeral,  Q^dands  for  500 ; and  with  a daih 
over  it,  thus  Q,  for  500,000. 

Ufed  as  an  abbreviature,  q fignincs  quantity,  or  quoit* 

8 raw. 
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ft m.  Thus,  among  phyfictaos,  q.  PK  Is  quantum  p fa- 
ce/, i.  e.  “ as  much  as  you.  pltuft”  of  a thing  ; and 
q.  f is  quantum  fufficit,  i.  c.  *4  as  much  as  is  ncccf* 
far)*.”  Q.  E.  D.  among  mathematicians,  i*  quod  rrat 
demon  fir andum,  i.  e.  44  which  was  to  be  dunonflrated 
and  Q.  E.  F.  is  quod  trot  faciendum,  i.  (.  44  which  was 
to  be  done.”  Q.  D.  among  grammarians,  ia  quafi  dic- 
tum, i.  e.  44  as  it  it  were  (aid  or,  44  as  who  fhould 
fay.”  In  the  notes  of  the  ancients,  QJlaods  for  ^»in. 
tut,  or  Quw/iut ; Q^  B.  V.  for  quod  Irene  %'trtat  ; 

S.  S.  S.  for  qua  fupr  a feripta  font  ; Q^M.  for  $>***• 
ttu  Mutitu , or  quomodo  i Quint,  for  ^uinlihut ; and 
Quad,  for  quajlor. 

QUAD,  in  ichthyology,  the  name  of  a Ruffian  fiih, 
which  is  laid  to  be  at  firll  a tadpole,  then  a frog,  and 
at  lait  a filh.  Dr  Mounfey,  who  made  many  inquiries 
concerning  thefe  pretended  changes,  confiden  them 
all  as  fabulous.  He  had  opportunity  of  feeing  the 
filh  itfclf,  and  found  that  they  fpawned  like  other  fillies, 
and  grew  in  fizc,  without  any  appearances  to  jullify  the 
report.  He  adds,  that  they  delight  in  very  clear  wa- 
ter, in  rivers  with  Tandy  or  liuny  bottoms,  and  arc  ne- 
ver found  in  (landing  lakes,  or  in  rivers  palling  through 
marihy  or  molTy  grounds,  where  frogs  choofe  moll  to 
be. 

QUABES,  are  a free  people  of  Africa,  inhabiting 
the  foutliern  banks  of  the  river  Stiles,  and  between  that 
and  Sierra  Leona.  They  are  under  the  protc&ioa  of 
the  emperor  of  Ms  now. 

QUACHA,  or  quagga.  Sec  Equus,  n°  5. 

QTJACHILTO,  in  ornithology,  is  the  name  of  str 
■ vcryocautiful  Brafilian  bird,  called  alfo  yacanintli,  and 
farphyrto  dmmcanui.  Tt  is  of  a fine  blackifli  purplo 
colour,  variegated  with  white ; its  beak  is  white  while 
young,  but  becomes  red  as  it  grows  older,  and  has  a 
naked  fpacc  at  its  baii%  iclcmbling  in  fume  fort  the 
coot ; its  legs  are  of  a yellowilh  green  ; it  lives  about 
the  waters,  and  feeds  on  filh,  yet  is  a very  well  tailed 
bird.  It  imitates  the  crowing  of  a common  cock,  and 
makes  its  mufic  early  in  the  morning. 

QUACK,  among  physicians,  the  fame  with  empiric* 
See  the  article  Empiric. 

QUAD  I,  (Tacit  os);  a people  of  Germany,  fituated 
to  the  fouth-eaft  of  the  mountains  of  Bohemia,  on  the 
banks  of  the  Danube,  and  extending  as  far  as  the  rivcT 
Marus,  or  March,  running  by  Moravia,  which  country 
they'  occupied. 

QUADRAGESIMA, a denomination  gives  to  hut, 
from  its  confiding  of  40  days.  Sec  Lent. 

QUADRANGLE,  in  geometry,  the  fame  with  a 
quadrilateral  figure,  or  one  confiding  of  four  (idea  and 
four  angles. 

QUADRANS,  the  quarter  or  fourth  part  of  any 
thing,  particularly  the  at,  or  pound. 

Qu  adr  am  s,  in  Englilh  money,  the  fourth  part  of  a 
penny.  Before  the  reign  of  Edward  I.  the  fmallcR 
coin  was  a Jicrfing,  or  penny,  marked  with  a crofs; 
by  the  guidance  of  which  a penny  might  be  cut  into 
halves  for  a halfpenny,  or  into  quarters  or  four  parts 
for  farthings  ; till,  to  avoid  the  fraud  of  unequal  cut- 
tings, that  king  coined  halfpence  and  farthings  in  di- 
ftin&  round  pieces. 

QUADRANT,  in  geometry,  the  arch  of  a circle, 
containing  90°,  or  the  fourth  part  of  the  entire  peri- 
phery. 
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Sometimes  alfo  the  fpacc  or  arepf' Included  between  Qcadriat. 
this  arch  and  two  radii  drawn  frofn  the  centre  to  each  1 '' 

extremity  thereof,  is  called,  a quadrant,  or,  more  pro- 
perly, a quadrantal fp<ue,  as  bcimj*  a quarter  of  an  en- 
tire circle. 

Quadrant,  alfo  denotes  a mathematical  indrument 
of  great  ufc  in  afironomy  and  navigation,  fur  taking 
the  altitudes  of  the  fun  and  liars,  as  a]fo  for  taking 
angles  in  furveying,  &c. 

This  indrument  is  varioufly  contrived,  and  furnilhed 
with  different  apparatus,  according  to  the  various  ufc* 
it  13  intended  for  ; But  they  all  have  this  in  common, 
that  they  cowfiil  of  a quarter  of  a circle,  whofe  limb  is 
divided  into.  90*.  Some  have  a plummet  fufpended- 
from  the  centre,  and  arc  furnilhed  with  fights  to  look 
through* 

The  principal  and  mod  ufcful  quadrants  are  the  com- 
mon furveying  quadrant, adrononucal  quadrant,  Adam.i’c 
quadrant,  Cole’s  quadrant,  Gunter’s  quadrant,  Hadley’s 
quadrant,  horodiclical  quadrant,  Sutton’s  or  Collins’s 
quadrant,,  and  ".he  finical  quadrant,  -See.  Of  each  of  which 
in  order. 

1.  The  common  furveying  quadrant,  is  made  of  brafs, 
wood,  or  any  other  foBd  fubltancc  ; the  limb  of  which 
is  divided  into  90°,  and  each  of  thefe  farther  divided 
intc^  as  many  equal  parts  as  the  fpacc  will  allow,  cither 
diagonally  or  otherwise.  On  one  of  the  fcmuliaineters 
arc  fitted  two  moveable  fights;  and  to  the  centre  i» 
foroetimes  alfo  fixed  a label,  or  moveable  index,  bearing 
two  other  fights  ; but  in  lieu  of  thefe  lad  fights  there 
is  fome times  fitted  a tclefcope : alfo  from  the  centre 
there  is  hung  a thread  with  a plummet ; and  on  the 
under  fide  or  face  of  the  indrument  is  fitted  a ball  and 
focket,  by  means  of  which  it  may  be  put  into  any  po- 
rtion. The  general  ufc  of  it  is  for  taking  angles  in  a 
vertical  plane,  comprehended  under  right  lim*s  going 
from  the  centre  of  the  indrument,  one  of  which  is  ho- 
rizontal, and  the  other  is  directed  to  fomc  vifible  point. 

But  befides  the  parts  already  deferibed,  there  is  fre- 
quently added  on  the  face,  near  the  centre,  a kind  of 
compartment,  called  the  quadrat,.or  geometrical /quart. 

See  Quadrat. 

This  quadrant  may  be  ufed  in  different  fituations  : 
for  obfevving  heights  or  depths,  its  plane  mud  be  dil- 
pofed  perpendicularly  to  the  horizon  ; but  to  take  ho- 
rizontal diilances,  its  plane  is  difpofrd  parallel  thereto. 

Again,  heights  and  di fiances  may  be  taken  two  ways,* 
viz.  by  means  of  the  fixed  fights  and  plummet,  or  by 
the  label : As  to  which,  and  the  manner  of  mcafuring 
angles,  fee  Geometry,  p.  674,  8cc . 

2. - The  agronomical  quadraut  is  a large  one,  ufuaHy 
made  of  brafs,  or  - wooden  bars  faced  with  iron  plates  , 
having  its  limb  nicely  divided,  either  diagonally  or 
othenvife,  into  degrees,  minutes,  and  feconds  ; and  fur- 
nilhed with  two  tdcfcopct,  one  fixed  on  the  fide  of  the 
quadrant,  and  the  other  moveable  about  the  centre,  by 
means  of  the  ferew.  There  arc  alfo  dented  wheels 
which  ferve  to  dire&  the  infirumeut  to  any  obje&  or 
phenomenon. — The  ufc  of  this  curious  indrument,  in 
taking  obfervatious  of  the  fun,  planets,  and  fixed  ftars, 
is  obvious  ; for  being  turned  horizontally  upon  its  axis, 
by  means  of  the  tclefcope,  till  the  objc&  is  ken  through 
the  moveable  tclcfcopc,  then  the  degrees,  &c.  cut  by 
the  index  give  tbc  altitude  required.  Sec  Astronomy,. 
p.  587,  &c. 

• 3.  Cole's  - 
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(v  »'rtnf.  3,  Calc's  quadrant  is  a very  ufcful  ir.ftrumcnt  iuvent-  altitude:  or  the  degrees  counted  from  the  lower  lush  Q1 *d'».r. 

cd  by  Mr  Bcujamin  Cole.  It  confuli  of  6 part*,  viz.  upwards  will  give  the  zcuiili-diltance.  w— *v— ■ 

ec.ciivjj,  theHafTAH  (tig.  t.);  the  oiuukaatsl  veil D£  ; three  4.  Adam*’s  quadrant  differs  only  from  Cole's  qui- 
vancs  A,  B,  C ; and  the  vernier  FG.  ’1  he  flail  is  a druid  in  having  an  hori/.onlal  vane,  with  the  ujq>er 
ba^of  wood  about  two  feet  long,  ail  inch  and  a quarter  part  of  the  limn  lengthened  ; id  that  the  glaft,  which 
broad,  and  of  a fulbcicit  thickoefs  to  prevent  il  irom  calls  the  folar  ijiot  ui  the  horizon -vane,  iv  at  the  fame 
bending  or  warping*  The  quadra  utal  arch  is  alfo  of  diilauce  from  the  horizon- vane  as  the  light-vane  at  tne 
wood;  and  is  divided  into  degrees,  and  third- parts  cud  of  the  index. 


of  a degree,  to  a radius  of  about  nine  inches  ; to  its  ex.- 
t reroutes  arc  fitted  two  radii,  which  meet  in  the  centre 
of  the  quadrant  by  a pin,  round  which  it  caiity  moves. 
The  fighi-vaue  A is  a thin  piece  ofbraf*,  alnvoft  two 
it.clscs  in  height  and  one  broad,  phiced  perpendicularly 
on  the  cud  ol  the  itaff  A,  by  the  help  of  two  lerevv* 
pdBtig  thiWi  th  its  foot.  Thtotigk  the  middle  of  thw 
*.  cue  is  drilled  a fmall  hole,  thruu.  h which  the  coinci- 
dence or  meeting  of  the  horizon  and  folar  fpot  is  to  be 
viewed-  The  horizon  vane  B is  about  an  inch  btoatl, 
and  two  inches  and  a half  high,  having  a liit  cut  thio’ 
it  of  rear  an  inch  long  and  a quarter  oi  ;ui  inch  broad  ; 
this  v.nc  is  fixed  in  toe  centre-pin  of  the  iuilrument,  in 
a perpendicular  pulitum,  by  the  help  of  two  ferew*  paf- 
jing  through  its  toot,  whereby  its  politico  with  rcfpctl 
to  the  fight-franc  is  always  the  fame,  their  angles  of  in- 
cknaiion  being  equal  to  45  degrees.  The  {hade -vane 
C is  covnpofcd  of  two  braf*  plates.  The  one,  which 
fi-rng  »g  an  arm,  is  a’.jout  feur  i .dies  and  a half  long, 
and  three  quarters  of  ai:  inch  broad,  being  pinned  at 
one  end  to  the  upper  limb  of  the  quadrant  by  a ferew, 
about  which  it  lias  a fmall  motion;  the  other  end  lies 
in  the  arch,,  and  the  lower  edge  of  the  arm  is  directed 
to  the  middle  of  the  ccntrc-piu  ; the  other  plate,  which 
is  properly  the  vane,  is  about  two  indies  lung,  being 
fixed  perpendicularly  to  the  other  plate,  at  about  lialf 
an  inch  diftancc  from  that  end  next  the  arch  ; this  vane 
may  be  ufed  either  by  its  fhadc  or  by  the  folar  fpot 
call  by  a convex  It  ns  placed  therein.  And,  bccaufc 
the  wood-work  is  often  apt  to  warp  or  twill,  therefore 
this  vane  may  be  rectified  by  the  help  of  a ferew,  lb 
chat  the  warping  of  the  infir uuunt  inav  occafion  no  er- 
ror in  the  obfervation,  which  is  performed  in  the  fol- 
lowing manner : Set  the  line  G on  the  vernier  again  Ik 
a degree  on  the  upper  limb  wf  the  quadrant,  and  turn 
the  ferew  on  the  backfidc  of  the  limb  forward  or  back- 
ward, till  the  hole  in  the  fight-vane,  the  centre  of  the 
glufs,  and  the  funk  fpot  in  the  hurizon-vaue,  lie  in  a 
right  line. 

To  find  the  fun’s  altitude  by  this  iuilrument ; Turn 
your  back  to  the  fun,  holding  the  inftrnmcnt  by  the 
ituif  with  your  right  hand,  fo  that  it  be  iu  a vertical 
plane  patting  through  the  lun ; apply  your  eye  to  the 
fight -vatic,  looking  through  that  and  the  horizon-vane 
till  you  fee  the  horizon  ; with  the  left  hand  llide  the 
quadrantd  such  upwards  until  the  folar  fpot  or  lhade, 
calk  by  the  {Hade-vane,  fail  directly  on  the  fpot  or  flit 
in  the  horizon-vane  ; then  will  that  part  of  the  cjua- 
drautal  arch*  which  is  raifed  above  G or  S (according 
as  the  obfervation  /efpc&cd  cither  the  folar  fpot  or 
fhadc ) {how  the  altitude  of  the  fun  at  that  time.  But  if 
the  meridian  altitude  lie  required,  the  obfervation  mull 
l>e  continued ; and  as  the  fwi  approaches  the  meridian, 
the  fca  will  appear  through  the  horizon-vane,  and  then 
is  the  obfervation  fin  if  bed  ; and  the  degrees  and  mi- 
nutes, counted  as  before,  will  give  the  fun’s  meudian 


5.  Gunter’*  quadrant,  fo  called  from  its  inventor  Ed- 
mund Gunter,  be li ties  the  ufual  apparatus  of  other 
quadrants,  has  a llcreogiapliic.il  piojctiioii  of  the 
fphere  on  the  idanc  of  the  equinoctial.  It  lias  alio 
a k.ilerxlar  ol  the  mouths,  next  to  tin.  di.iiions  of  the 
limit. 

Ufc  of  Cunhr't  quadrant . i.  To  find  the  fun’»  me- 

ridian altitude  for  any  given  day,  or  the  day  of  the 
month  Tor  any  given  •meridian  altitude.  Lay  the  thread 
to  the*  day  oi  the  mouth  in  the  fade  next  the  limb;  and 
the  degree  it  cuts  in  die  limb  is  the  fun’s  meridian  al- 
titude. Thus  the  thread,  being  laid  on  the  1 5th  of 
May,  cuts  59’  30,  the  altitude  fought  ; and,  contrari- 
ly,  the  thread,  being  (ct  to  the  meridian  altitude,  {hosts 
die  day  of  the  month.  2.  To  find  the  hour  of  die  day. 
Having  put  the  bead,  which  hide#  ou  the  thread,  to 
the  fun’s  place  in  the  cctiptic,  obferve  the  fun’s  alti- 
tude by  die  quadrant ; then,  if  the  thread  lie  laid  over 
the  fame  in  the  binb,  live  bead  will  fall  upon  the  hour 
required.  Tluis  fuppolc  on  the  10th  «.f  April,  the 
fun  being  then  in  the  beginning  of  Taurus,  1 obfatvc 
the  fun’s  altitude  by  the  quadrant  to  be  36  ; 1 place 
the  bead  to  the  beginning  of  Taurus  iu  the  cchptic, 
and  lay  the  thread  over  36°  of  the  limb  ; aud  find  the 
bead  to  fail  ou  the  hour- line  marked  3. and  9 ; accord- 
ingly the  hour  is  either  9 in  the  rooming  or  3 in  the 
afternoon.  Again,  laying  the  bead  on  the  hour  given, 
having  fill  rectified  or  put  it  to  the  fun’s  place,  ike 
degree  cut  by  the  thread  on  the  limb  given  the  altitude. 
Note,  the  bend  may  be  rectified  other  wile,  by  bringing 
the  thread  to  the  day  of  the  month,  and  the  bead  to 
the  hour-line  of  12.  3.  To  fijiji  tile  lun’s  declination 

from  his  place  given,  and  contranwilc.  Set  the  bead 
to  the  inn’s  place  in  the  ecliptic,  move  the  thread  to 
the  line  of  declination,  aud  the  bead  will  cut  the 
degree  of  declination  icquimL  Cootnrily,  the  head 
being  adjuiled  to  a given  drcli nation,  and  the  thread 
moved  to  the  ecliptic,  the  head  will  cut  the  fun’s  place. 
4.  The  fun’s  place  being  given,  to  find  hi*  right  afeen- 
fiqp,  or  contrarily.  Lay  the  tinted  on  the  bin’s  place 
in  the  ecliptic,  and  the  degree  it  cuts  on  the  limb  is  the 
right  aicenfion  fought.  Contrarily,  laying  the  thread 
on  the  right  .die en lion,  it  cuts  the  fun’s  place  in  the 
ecliptic.  5.  I lie  fun’s  altitude  being  given,  to  find  his 
azimuth,  and  coni  rari  wife.  Rectify  the  bead  for  the 
tune,  as  in  Use  fecoud  article,  and  obferve  the  fun’s  al- 
titude : bring  thc*hread  to  the  complement  of  titaL  al- 
titude ; lima  the  bead  will  give  the  azimuth  fought, 
among  tiic  azimuth  lints.  6.  To  find  the  hour  ol  the 
night  from  fame  of  the  five  liars  laid  down  on  the  qua- 
drant. (1.)  Put  the  head  to  the  liar  you  would  ob* 
fare,  and  find  how  many  hours  it  iiofl  the  meridian, 
by  article  2.  (2.)  Then,  Irom  the  right  afacufiun  of 

the  liar,  fa  bt rati  the  fun’s  right  afcc&fion  converted  in- 
to hours,  aud  mark  the  diricrtucc  ; which  diffcrrucc, 
added  to  the  obicivcd.  hour  of  Lhc  liar  from  the  rocri- 
7 dun, 
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Qninfrt.  Jufl,  (Hovtra  how  many  hours  the  fun  it  gone  from  the 

L » meridian,  which  is  the  hour  of  the  night.  Suppofe  on 

4 the  15th  of  May  the  fun  is  in  the  4th  decree  of  Ge- 

mini, I fit  the  bead  to  Ar&uru«|  and,  ob  fenring  his  al- 
titude, find  him  to  be  in  the  weft  about  52'  high,  and 
the  bead  to  fall  on  the  bout-line  of  1 in  the  afternoon  j 
then  will  the  hour  be  1 1 hours  50  minutes  paft  noon, 
or  10  minutes  ftiort  of  midnight:  for  62  , the  fun's 
ri^fht  afccnfion,  converted  into  time,  makes  4 hours  8 
minutest  which,  fubtra&cd  from  13  hours  58  mi- 
nutes, the  right  afccnfioii  of  Arftsrus,  the  remainder 
will  be  9 hours  50  minute*  ; which  added  to  2 hours, 
the  obferved  diftance  of  A returns  from  the  meridian, 
(hows  the  hour  of  the  night  to  be  11  hours  50  mi- 
nutes. 

The  mural  quadrant  has  already  been  defenbed  undrr 
the  article  Astronomy,  a*  497.  It  is  a moft  important 
inftrument,  ami  has  of  late  been  much  improved  by  Mr 
Kamfdcn,  who  ha*  ditlinguilhed  himfelf  by  the  accu- 
racy of  his  diviftons,  and  by  the  manner  in  which  he  fi- 
rifhes  the  planes  by  working  them  in  a vertical  por- 
tion. He  places  the  plumb  line  behind  the  inflnimeut, 
that  there  may  be  no  needfity  for  removing  it  when  we 
* take  an  observation  near  tbe  zenith.  Hi*  manner  of 
fu (pending  the  glafs,  and  that  of  throwing  light  on  the 
objed-glafs  and  on  the  divifiorr*  at  the  fame  time,  are 
new,  and  improvement*  that  deferve  to  be  noticed. 
Thofe  of  t ight  feet,  which  he  has  made  for  the  obfer- 
vatories  of  Padua  and  Vilna,  have  been  examined  by  Dr 
Ma/ktlyue;  and  the  greateft  error  does  not  exceed  two 
feconds  and  a half,  That  of  the  fame  fize  for  the  ob- 
fervatory  of  Milan  is  in  a very  advanced  ftate.  The 
inural  quadrant,  of  fix  feet,  at  Blenheim,  is  a moft  ad- 
mirable iu llrumtnt.  It  is  fixed  to  four  pillars,  which 
turn  on  two  pivots,  f«  that  it  may  be  put  to  the  north 
and  to  the  fouth  in  one  minute.  It  was  for  this  inftru- 
metft  Mr  Ramfdcn  invented  a method  of  rectifying  the 
arc  of  90  degrees,  on  which  an  able  aftronomcr  had 
’flirted  fume  difficulties  ; but  by  means  of  an  horizontal 
line  and  a plumb-line,  forming  a kind  of  crofs,  without 
touching  the  circle,  he  (howed  him  that  there  was  nut 
ail  error  of  a fingle  fecund  in  the  90  degrees;  and  that 
the  difference  was  occasioned  by  a mural  quadrant  of 
Bird,  in  which  the  arc  of  90  degrees  was  too  £reat  by 
ievcral  fecund*,  and  which  had  never  been  rc&i^cd  by 
{0  nice  a method  a*  that  of  Mr  Ramfdcn. 

But  the  quadrant  is  not  the  iutlrumcut  which  (land) 
highdl  in  Mr  Ramfden's  opinion ; it  is  the  complete 
circle  : and  he  has  dcmonll rated  to  M.  de  la  Lande, 
that  the  former  mull  he  bid  afidc,  if  we  would  arrive  at 
the  utmoft  exaclnef*  of  which  an  obfervation  is  capable. 
His  principle  reafons  are:  1.  The  leaft  variation  in  the 
centre  i*  perceived  by  the  two  diametrically  oppofitc 
points.  2.  The  circle  being  worked  on  the  turn,  the 
furface  is  always  of  the  greateft  accuracy,  which  it  is 
iinpoifiblc  to  obtain  in  the  quadrant.  3.  We  may  al- 
ways have  two  mcafurcs  of  the  fame  arc,  which  will 
ferve  for  the  verification  of  each  other.  4.  The  firft 
point  of  the  diviiion  may  be  verified  everyday  with  the 
utmoft  facility.  5.  The  dilatation  of  the  metal  is  uni- 
form, and  cannot  produce  any  error.  6.  Thii-inftru* 
ment  is  a meridian  gbfs  at  the  fame  time.  7.  It  alTo 
( becomes  a moveable  aiinuith  circle  by  adding  an  Lori- 
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7ontal  circle  bwfalli  its  axis,  and  then  gives  the  refine-*  QuaVantr 
tions  independent  of  tire  menfuration  of  time.  — — ' v— ■ 4 

6.  Hadley**  quadrant  ia  an  in II lumen t of  vaft  utility 
both  in  navigation  and  practical  aftronomy.  It  derives 
its  name  from  Mr  Hadley,  who  firft  puhlifhed  an  ac- 
count of  it,  though  the  firft  thought  originated  with 
the  celebrated  Dr  Hooke,  and  was  completed  by  Sir 
Ifaac  Newton  (fee  Astronomy,  nn  3 2.  and  alfou-  17. 
and  12.)  The  utility  of  this  quadrant  arifes  from  the 
accuracy  and  precifinn  with  which  it  enables  us  to  de- 
termine the  latitude  and  longitude;  and  to  it  is  naviga- 
tion much  indebted  for  the  very  great  and  rapid  advances 
it  has  made  of  late  years.  It  is  eafy  to  manage,  and  of 
attentive  ufc,  requiring  no  peculiar  (Uadi oris  of  limd, 
nor  any  fuch  6xed  baits  a*  is  nredTary  to  other  aftro- 
nomical  itiftruments.  It  is  uftd  a*  an  inftrument  for 
taking  angles  in  maritime  fun-eying,  and  with  equal  fa- 
cility at  the  ntaft  head  as  upon  the  deck,  by  which  its 
fphereof  obfervation  is  much  extended  ; for  fappofing 
many  ifiands  to  be  vitible  from  the  mail  bead,  and  only 
one  from  deck,  no  ufcful  obfervation  can  In:  made  by 
any  other  inftrument.  But  by  this,  angles  may  he  ta- 
ken at  the  mail  head  from  the  one  vifible  ohjed  with 
great  exaftnefs ; and  further,  taking  angles  from 
heights,  as  hills,  or  a fhap  mail's  head,  is  aimed  the 
only  way  of  cxaclly  deferibing  the  figure  and  extent  of 
ihools. 

It  has  been  objected  to  the  ufe  of  this  inftrument 
for  fui-% eying,  that  it  does  not  mcafure  the  horizontal 
angles,  by  which  alone  a plan  can  be  laid  down,  i hi* 
objection,  however  true  iu  theory,  may  be  reduced  iu 
practice  by  a little  caution  ; and  Mr  Adams  has  given 
very  good  duett  ions  for  doing  fo. 

Not  with  (landing,  however,  the  manifetl  fuperiority 
of  this  inftrument  over  thofe 'that  were  in  ufc  at  the 
time  of  its  publication,  it  was  many  years  before  the 
fadors  could  be  perfuaded  to  adopt  it,  and  lay  aiide 
their  imperfeft  and  inaccurate  inftrument*  ; fo  great  is 
the  difficulty  to  remove  prejudice,  and  ema  ncipate  the 
mind  from  the  flavery  of  opinion.  No  inftrument  has 
undergone,  fince  the  original  invention,  more  change* 
than  the  quadrant  of  Hadley ; of  the  various  altera- 
tions, many  had  no  better  foundation  than  the  caprice 
of  the  makers,  who  by  thefe  aticirqits  have  often  ren- 
dered the  inftrument  more  complicated  in  conftrultiorc, 
and  more  difficult  in  ufc,  than  it  was  in  its  original  ftate. 

It  i*  an  dTciitial  property  of  this  inftrument,  derived 
from  the  laws  of  reflection,  that  ha]*  degrees  on  the  arch 
anfwer  to  whole  ones  in  the  angle*  meafured:  hence  an 
ikftant,  or  the  eighth  part  of  a circle,  or  45  degrees  on 
the  arch,  ferve*  to  mcafure  90  degree*;  and  fextant* 
will  mcafure  an  angular  diftance  of  120  degrees,  tho* 
the  arch  of  the  inftrument  is  no  more  than  6 degrees* 

It  is  from  this  property  that  foreigners  term  tlut  in. 
ftrument  an  oSant9  which  we  ufually  call  a / >*<trant% 
and  which  in  effect  it  is.  This  property  reduces  in- 
deed confiderably  the  bulk  of  the  inftrumHt  : but  at 
the  fame  time  it  calls  for  the  utmoft  accuracy  in  the 
diviftons.  as  every  emir  on  the  arch  is  doubled  in  the 
obfervation.  » 

Another  clie  nt  in!,  and  indeed  an  invaluable,  proper- 
ty of  this  inftrument,.  whereby  it  is  rendered  peculiarly 
advantageous  in  marine  obfervations, is,  that  it  is  not  liable 

to 
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Qiwdr*rt.  liable  to  be  difturbed  by  the  (hip**  motion;  for  provided 
" ’ the  partner  can  fee  dillinilly  the  two  objefts  in  the  field 

of  his  inftrument,  no  motion  nor  vacillation  of  the  fliip 
will  injure  his  obfervation, 

Thirdly,  the  error*  to  which  it  is  liable  are  cafily  dif- 
emcred  and  readily  rectified,  while  the  application  and 
life  of  it  is  facile  and  plain. 

To  find  whether  the  two  furfacc*  of  any  one  of  the 
reflecting  glafles  be  parallel,  apply  your  cyx  at  one  end 
of  it,  and  obferve  the  image  of  fome  objeft  reflefted 
very  obliquely  from  it ; if  that  image  appears  tingle, 
and  well-defined  about  the  edges,  it  is  a proof  that  the 
iurfaecs  arc  parallel : on  the  contrary,  if  the  edge  of 
the  reflected  images  appear  milled,  as  if  it  threw  a 
fhadow  from  it,  or  feparated  like  two  edges,  it  is  a 
proof  that  the  two  furfaccs  of  the  glafs  arc  inclined  to 
each  other : if  the  image  in  the  fpcculum,  particularly 
if  that  image  be  the  fun,  he  viewed  through  a fmall  tc- 
lefcope,  the  examination  will  be  more  perfect. 

To  find  whether  the  furfacc  of  a reflecting  glafs 
be  plane.  Choofc  two  dillant  objects,  nearly  on  a level 
with  each  other : hold  the  inftrimient  in  an  horizontal 
poiition,  view  the  left  hand  object  directly  through  the 
tranfparent  part  of  the  horizon 'glafs,  and  move  the  in- 
dex till  the  reflected  image  of  the  other  is  feen  below  it 
in  the  lilvcred  part  ; make  the  two  images  unite  juft 
at  the  fine  of  reparation,  then  turn  the  initrument  round 
(lowly  on  its  own  plane,  fo  as  to  make  the  united  images 
move  along  the  line  of  reparation  of  the  horizon-glai’s. 
If  the  images  continue  united  without  receding  from 
each  other,  or  varying  their  respective  pofition,  the  re- 
flecting furfacc  is  a good  plane. 

, To  find  if  the  two  furfaccs  of  a red  or  darkening 
glafs  arc  paralhl  and  perfectly  plane.  This  mull  be 
done  by  means  of  the  fun  when  it  is  near  the  meridian, 
in  the  following  manner : hold  the  fextant  vertically, 
and  dittft  the  fight  to  fome  object  in  the  horizon,  or 
between  you  and  the  fky,  under  the  fun  ; turn  down 
the  red  glafs  and  move  the  index  till  the  reflected  image 
of  the  fun  is  in  contad  with  the  objeft  feen  dircdly  : 
fix  then  the  index,  and  turn  the  red  glafs  round  in  its 
fquarc  frame  ; virw  the  fun's  image  and  objefl  imme- 
diately, and  if  the  fun's  image  is  neither  railed  nor  de- 

firefled,  but  continues  in  contah  with  the  object  br- 
ow, as  before,  then  the  forfacec  of  the  darkening  glafs 
are  true. 

For  a more  particular  defeription  of  Hadley's  qua- 
drant, and  the  mode  of  ufmg  it,  fee  Navigation, 
Book  II.  Chap.  I. 

This  inftrument  has  undergone  fcveral  improvements 
fiiKt  its  firil  invention,  and  among  thefe  improvers  muft 
be  ranked  Mr  Ramfdcn.  He  found  that  the  dTcntial 
parts  of  the  quadrant  had  not  a fuflicicnl  degree  of  fo- 
lidity  ; the  fridion  at  the  centre  was  too  great,  and 
.in  general  the  alidada  might  Ik  moved  fevcral  minutes 
without  any  change  in  the  pofition  of  the  mirror ; the 
divilicng  were  commonly  very  inaccurate,  and  Mr  Ramf- 
dcn found  that  Abbe  de  la  Caillc  did  not  exceed  the 
truth  in  eftimatin^  at  five  minutes  the  error  to  which 
an  obfci  ver  was  liable  in  taking  tlie  diftancc  between 
the  moon  and  a liar ; an  error  capable  of  producing  a 
mi'lafcc  of  50  leagues  in  the  longitude.  On  this  ac- 
count Mr  Ramitlcu  changed  the  principle  of  con  ll rue* 
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tion  of  the  centre,  and  made  the  inlrument  in  fueh  iQnhutr 
manner  as  never  to  give  an  error  of  more  than  half  a 
minute ; and  he  has  now  brought  them  to  fueh  a de- 
gree of  per  fee  lion  as  to  warrant  it  not  more  than  fix 
feconds  in  a quadrant  of  fifteen  inches.  Since  the  time 
of  having  improved  them,  Mr  Ramfdcn  has  conArudcd 
an  immenfe  number  ; and  in  fcveral  which  have  been 
carried  to  the  Fall  Indies  and  America,  the  deficiency 
has  been  found  no  greater  at  their  return  than  it  had 
been  determined  by  examinations  before  their  being  ta- 
ken out.  Mr  Ramfdcn  has  made  them  from  1 5 inches 
to  an  inch  and  a half,  in  the  latter  of  w hich  the  minutes 
arc  cafily  diftingutlhable  ; but  he  prefers  for  general  life 
tbofe  of  10  inches,  as  being  more  eafily  handled  than- 
thc  greater,  and  at  the  fame  time  capable  of  equal  ac- 
curacy. See  Sextant. 

A great  improvement  was  alfo  made  in  the  con- 
ftru&ion  of  this  quadrant  by  Nfr  Peter  Dollond,  fa- 
mous for  his  invention  of  achromatic  telefcopea.  The 
glaffes  of  the  quadrants  fhould  be  perfect  planes,  and 
have  their  furfacc9  perfectly  parallel  to  one  another.  By 
a practice  of  fcveral  years,  Mr  Dollond  found  out  me- 
thods of  grinding  them  of  this  form  to  great  exact- 
nefs  ; but  the  advantage  which  ftiould  have  aril'cn  from 
the  goodnefs  of  the  glafles  was  often  defeated  by  the 
indcx-glafs  being  bent  by  the  frame  which  contains  it. 

To  prevent  this,  Mr  Dollond  contrived  the  frame  fo 
that  the  glafs  lies  on  three  points,  and  the  part  that 
preffes  on  the  front  of  tlie  glafs  has  alfo  three  points  op* 
polite  to  the  former.  Thele  points  arc  made  to  confine 
the  glafs  by  three  ferew's  at  the  hack,  a&ing  directly 
oppolitc  to  the  points  between  which  tlie  glafs  is  pla- 
ced. The  principal  improvements,  however,  arc  in  the 
methods  of  adjufting  the  glafles,  particularly  for  the 
back-obici ration.  The  method  formerly  praciifed  for 
adjufting  that  part  of  the  initrument  by  means  of  the 
oppofitc  horizons  at  fca,  was  attended  with  fo  many 
difficulties  that  it  was  fcarce  ever  ulcd  : for  fo  little  de- 
pendence could  be  placed  on  the  obfemtiont  taken 
this  way,  that  the  bell  Hadley’s  ftxtams  made  for  the 
purpole  of  observing  the  dillances  of  tlie  moon  from  the 
fun  or  fixed  liars  have  been  always  made  without  tlie 
honzon-glaU  for  the  back -obfervation  ; for  want  of 
which,  many  valuable  obfervations  of  the  fun  and  moon 
have  been  loft,  when  their  diftancc  exceeded  1 20  de- 
grees. To  make  the  adjuftntrot  of  the  back-obfcrva. 
tion  eafy  and  exalt,  he  applied  an  index  to  the  back 
horizon  glafs,  by  wluch  it  may  be  moved  in  a parallel 
poiition  to  tlie  indcx-glafs,  in  order  to  give  it  the  two  ad- 
jullmcnts  in  the  fame  manner  as  the  forc-horizon-glafg 
is  adjuttrd.  Then,  by  moving  the  index  to  which  the 
back-horizoft-gUls  is  fixed  exactly  90  degrees  (which 
is  known  by  the  diviftons  made  for  that  purpofc^,  tlie 
glafs  will  thereby  be  fet  at  right  angles  to  the  indrx- 
glafs,  and  will  be  properly  adjufted  lor  ufc ; and  the 
observations  may  be  made  with  tl*c  fame  accuracy  by 
this  as  by  the  fore*  obfervation.  To  ad  juft  tlie  hotizon- 
glaflcs  in  the  perpendicular  pofition  to  the  plane  of  the 
inllruraint,  he  .contrived  to  move  each  ol  them  by  a 
fmglc  lcrcw,  which  goes  through  the  frame  of  the  qua- 
drant, and  is  turned  by  means  of  a milled  head  at  tlie 
back  ; which  may  be  done  by  the  obferver  while  he  is 
looking  at  the  object  To  tlicfc  improvement*  alias 

he 
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tfcpirsnt.  he  added  a method  invented  by  Mr  Mafkclyne,  of  pla- 
cing  dirkcniiig'gbflci behind  the  horizon-glafics.  Thefe, 
which  ferve  for  darkening  the  objeft  teen  by  dire  ft 
vifipn,  in  adjufting  the  inftrument  by  the  fun  or  moon, 
he  placed  in  fuch  a manner  as  to  be  turned  behind  the 
fore  horizon-glafi*,  or  behind  the  back  horizon-glafs : 
there  arc  three  of  thefe  glattcs  of  different  degrees  of 
darknefs. 

We  have  been  the  more  particular  in  our  defeription 
and  ufe  of  Hadley’s  quadrant,  as  it  is  undoubtedly  the 
bell  hitherto  invented. 

7.  Horodiftical  quadrant,  a pretty  commodious  in- 
ftrument,  fo  called  from  its  ufe  in  telling  the  hour  of 
p!i’c  the  day. — Its  conftruftion  is  this  : From  the  centre  of 

eccuuvu.  the  quadrant,  C,  fig.  3.  whole  limb  AB  is  divided  into 
90*,  defetibc  feven  concentric  circles  at  intervals  at 
pleafure ; and  to  thefe  add  the  figns  of  the  zodiac,  in 
the  order  reprefented'  in  the  figure.  Then  applying  a 
ruler  to  the  centre  C and  the  limb  A 13,  mark  upon 
the  fevend  parallels  the  degrees  correfponding  to  the 
altitude  of  the  fun  when  therein,  for  the  given  hours ; 
conneft  the  points  belonging  to  the  fame  hour  with  a 
curve  line,  to  which  add  the  number  of  the  hour.  To 
the  radius  CA  fit  a couple  of  fights,  and  to  the  centre 
of  the  quadrant  C tia  a thread  with  a plummet,  and 
upon  the  thread  a bead  to  Hide.  If  now  the  thread  be 
brought  to  the  parallel  wherein  the  fun  is,  and  the  qua- 
drant direfted  to  the  fun,  till  a vifual  ray  pafs  through 
the  fights,  the  bead  w ill  Alow  the  hour  ; for  the  plum- 
met, in  this  fituation,  cuts  all  the  parallels  in  the  de- 
grees com-fponding  to  the  fun’s  altitude.  Since  the 
bead  is  in  the  parallel  which  the  fun  deferibes,  and 
through  the  degrees  of  altitude  to  which  the  fun  is  ele- 
vated every  hour  there  pafs  hour-lines,  the  bead  mult 
fiiowr  the  prefent  hour.  Some  reprefent  the  hour-lines 
by  arches  of  circles,  or  even  by  ilraight  lines,  and  that 
without  any  fenfiblc  error. 

8.  Sutton’s  or  Collins’s  quadrant  (fig.  4.)  is  a fte- 
reographie  projeftion  of  one  quarter  of  the  fpliere  be- 
tween the  tropics,  upon  the  plane  of  the  ecliptic,  the 
eye  being  in  its  north-pole : it  is  fitted  to  the  latitude 
of  London.  The  lines  running  fropi  the  right  hand 
to  the  left  arc  parallels  of  altitude ; and  thofe  eroding 
them  are  azimuths.  The  letter  of  the  two  circles, 
bounding  the  projeftion,  ia  one  fourth  of  the  tropic  of 
Capricorn  ; the  greater  is  one  fourth  of  that  of  Cancer. 
The  two  ecliptics  arc  drawn  from  a point  on  the  left 
edge  of  the  quadrant,  with  the  characters  of  the  figns 
upon  them  ; and  the  two  horizons  are  drawn  from  the 
fame  point.  The  limb  is  divided  both  into  degrees  and 
time ; and,  by  having  the  fun’s  altitude,  the  hour  of 
the  day  may  be  found  here  to  a minute.  The  qua- 
drants! arches  next  the  centre  contain  the  kalendar  of 
months  ; and  under  them,  in  another  arch,  is  the  fan’s 
declination.  On  the  projeftion  arc  placed  fevcral  of 
the  moft  noted  fixed  liars  between  the  tropics  ; and  the 
next  below  the  projeftiou  is  the  quadrant  and  line  of 
fttadows. — To  find  the  time  of  the  fun’s  rifing  or  fet- 
ting,  his  amplitude,  his  azimuth,  hour  of  the  day,  &c. 
by  this  quadrant : lay  the  thread  over  the  day  and  the 
month,  and  bring  the  bead  to  the  proper  ecliptic,  ci- 
ther of  fummer  or  winter,  according  to  the  fcafon, 
which  is  called  reSify’my ; then,  moving  the  thread, 
bring  the  bead  to  the  horizon,  in  which  cafe  the  thread 
will  cut  the  limb  in  the  time  of  the  fun's  rifing  or  fet- 
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ting  before  or  after  fix  ; and  at  the  fame  time  the  held  Qaic*ran\ 
will  cut  the  horizon  in  the  degrees  of  the  fun's  ampU-  — v— ^ 
tude. — Again,  cibferving  the  lun’s  altitude  with  the 
quadrant,  and  ftippofing  it  found  45^  on  the  fifth  of 
May,  lay  the  thread  over  the  fifth  of  May,  bring  the 
be?.d  to  the  fummer  ecliptic,  and  carry  it  to  the  pa- 
rallel of  altitude  45*;  in  which  cafe  the  thread  will 
cut  the  limb  at  15',  and  the  hour  will  be  feed 
among  the  hour-hnes  to  be  either  41  pad  nine  in  the 
morning,  or  19'  pall  two  in  the  afternoon.  — Laftly, 
the  bead  among  the  azimuths  (hows  the  fun’s  diftamre 
from  the  fuuth  50*  41'.  But  note,  that  if  the  fun’s  al- 
titude be  lefs  th$n  what  it  is  at  fix  o’clock,  the  opera-  1 
tion  muft  be  performed  among  thofe  parallels  above  the 
upper  horizon  ; the  bead  being  rectified  to  the  winter 
ecliptic. 

9.  .Sinical  quadrant  (fig.  5.)  confifls  of  fevcral  con- 
centric  quadrautal  niches,  divided  into  eight  equal  parts 
by  radii,  with  parallel  right  lincf  eroding  each  other 
at  right  angles.  Now  any  one  of  the  arches,  as  BC, 
may  reprefent  a quadrant  of  any  gicat  circle  of  the 
fpherc,  but  is  chiefly  ufed  for  the  horizon  or  meridian. 

If  then  BC  be  taken  fora  quadrant  of  the  horizon, 
cither  of  the  Tides,  as  AB,  may  reprefent  the  meridian  ; 
and  the  other  fide,  AC,  will  repretent  a parallel,  or  line 
of  eaft  and  well : and  all  the  other  lines,  parallel  to  A B, 
will  be  alfo  meridians;  and  all  thofe  parallel  to  AC, 
call  and  w eft  lines,  or  parallels. — Again,  the  eight  fpa- 
ccs  into  which  the  arches  are  divided  by  the  radii,  repre- 
fent the  eight  points  of  the  compafs  in  a quarter  of  the 
horizon;  each  containing  nw  15’*  The  arch  BC  is 
likewife  divided  into  90%  and  each  degree  fubdivided 
into  1 2 , diagonal-wife.  To  the  centre  ia  fixed  a thread, 
which,  being  laid  over  any  degree  of  the  quadrant,  ftrves 
to  divide  the  horizon. 

If  the  finical  quadrant  be  taken  for  a fourtjh  part 
of  the  meridian,  one  fide  thereof,  AB,  may  be  taken 
for  the  common  radius  of  the  meridian  and  equator  ; 
and  then  the  other,  AC,  will  be  half  the  axis  of  the 
world.  The  degrees  of  die  circumference,  BC,  will 
reprefent  degrees  of  latitude  ; and  the  paitdlels  to  the 
fide  AB,  afiumed  from  every  point  of  latitude  to  tl«J 
aitis  AC,  will  be  radii  of  the  parallels  of  latitude,  as 
likewife  the  fine  complement  of  thofe  latitudes. 

Suppole,  then,  it  be  required  to  find  the  degees  of 
longitude  contained  in  83  of  the  letter  leagues  in  the 
parallel  of  a8°  ; lay  the  thread  over  48°  of  latitude  on 
the  circumference,  and  count  thence  the  83  leagues  on 
AB,  beginning  at  A ; this  will  terminate  in  H,  allow- 
ing every  fmall  interval  four  leagues.  Then  tracing  out 
the  parallel  HE,  from  the  point  H to  the  thread ; the 
part  AE  of  the  thread  (hows  that  125  greater  or  rqut- 
noftial  leagues  make  6°  15’ ; and  therefore  that  the  83 
letter  leagues  AH,  which  make  the  difference  of  longitude 
of  the  courfe,  and  are  equal  to  the  radius  of  the  parallel 
HE,  make  6°  1 5'  of  the  faid  parallel. 

If  the  ihip  fails  an  oblique  courfe,  fuch  courfe,  be- 
fides  the  north  and  fouth  greater  leagues,  gives  letter 
leagues,  eaftedy  and  wetlerlv,  to  be  reduced  to  de- 
grees of  longitude  of  the  equator.  But  thefe  leagues 
being  made  neither  on  the  parallel  of  departure,  nor  * 

on  that  of  arrival,  but  in  all  the  intermediate  ones,  w-e 
mull  find  a mean  proportional  parallel  between  them. 

To  find  this,  we  have  on  the  inftrument  a fcale  of  crofs 
latitudes.  Suppofc  then  it  were  required  to  find  a 
4 Z mean 
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Quadrmr.e  mean  p*ralltl  between  the  parallel#  of  40*  and  6o°  ? drat*  of  different  fixes  > ai  m-quadrsts,  n-quadnt*,  ice*  Qu»i*nrk 
0 J*  with  your  compares  take  the  middle  between  the  40th  which  arc  rcfpc&ivcly  of  the  dimenfions  of  thefe  letters,  . 

* - ' and  60th  decree  on  this  kale  : the  middle  point  will  only  lower,  that  they  may  not  receive  the  ink- 


terminate  againft  the  51ft  degree,  which  is  the  mean 
parallel  required. 


QUADRATIC  euuatioms,  in  algebra,  thofe 
wherein  the  unknown  quantity  is  of  two  di  mentions,  or 


The  principal  ufe  of  the  finical  quadrant  is  to  form  mi fed  to  the  fecond  power.  Sec  Algebra. 


triangles  upon,  fimilar  to  thofe  made  by  a (hip’s  wav  QUADR  \TRIX,  in  geometry,  a mechanical  line, 
with  the  meridians  and  parallels ; the  tides  of  which  by  means  whereof  we  can  find  right  lines  equal  to  the 
triangles  arc  mcafured  by  the  equal  intervals  between  circumference  of  circles,  or  other  curves,  aud  their  fc- 
the  concentric  quadrants  and  the  lines  N and  S,  £ and  vcral  parts. 

W : and  every  fifth  line  and  arch  is  made  deeper  than  QUADRATURE,  in  geometry,  denotes  the  fqua- 
the  reft-  Now,  fuppofe  a (hip  to  have  (ailed  1 50  leagues  ring,  or  reducing  a figure  to  a fquarc.  Thus,  the  find- 
north-call,  one  fourth  north,  which  is  the  third  point,  ing  of  a fquarc,  which  (hall  contain  juft  as  much  fur- 


and  makes  an  aoglc  of  33’  44'  with  the  north  part  of  face  or  area  as  a circle,  an  ellipfi*,  a triangle,  5c c.  is 
the  meridian : here  arc  given  the  courfc  and  oillancc  the  quadrature  of  a circle,  ellipfis,  See,  The  quadra* 
filled,  by  which  a triangle  may  be  formed  on  the  in-  ture,  efpecially  among  the  ancient  mathematicians,  was 


ftrument  fimilar  to  that  made  by  the  (hip's  courfe  ; and  a great  poftulatum-  The  quadrature  of  re&ilineal 
lienee  the  unknown  parts  of  the  triangle  may  be  found,  figures  is  eafily  found,  for  it  is  merely  the  finding  their 
Thus,  fuppofing  the  centre  A to  reprefent  the  place  areas  or  furfaces  /.  e.  their  fquares ; for  the  fquarc*  of 
of  depat t urc  ; count,  by  means  of  the  concentric  ctrclcs  equal  areas  arc  cafiiy  found  b^r  only  extra&ing  the  roots 
along  the  point  the  (hip  failed  on,  viz.  AD,  150  of  the  areas  thus  found.  See  Geometry,  Part  TI. 
leagues : theu  in  the  triangle  AED,  fimilar  to  that  of  chap.  3.  The  quadrature  of  curvilinear  fpaccs  is  of 
the  (hip's  courfe,  find  AE  = difference  of  latitude,  and  more  difficult  inveftigation ; and  in  this  refpe&  extremely 
DE=diffcrcnce  of  longitude,  which  muff  be  reduced  little  was  done  by  the  ancients,  except  the  finding  the 


according  to  the  parallel  of  latitude  come  to. 

10.  Gunner's  quadrant  (fig.  6.),  fom crimes  called 


quadrature  of  the  parabola  by  Archimedes.  In  1657, 
Sir  Paul  Neil,  Lord  Brounckcr,  and  Sir  Chriftopher 


gunner* j /quart,  is  that  ufed  for  elevating  and  pouting  Wren,  geometrically  demonftrated  the  equality  of  fome 
cannon,  mortars.  Si c.  and  confifts  of  two  branches  ei*  curvilinear  fpaccs  to  re&ilincar  fpaccs  ; and  foon  after 
thcr  of  brafs  or  wood,  between  which  is  a ouadrantal  the  like  was  proved  both  at  liome  and  abroad  of  other 
arch  divided  into  90  degrees,  beginning  from  the  (horter  curve*,  and  it  was  afterwards  brought  under  an  analy- 
branch,  and  furnifhed  with  a thread  and  plummet,  as  tical  calculus  ; the  firft  fpecimcn  of  which  was  given 
reprefented  in  the  figure.— —The  ufe  of  the  gunner's  to  the  public  in  1688  by  Mercator,  in  a demonftration 
quadrant  is  extremely  eafy  ; for  if  the  longeft  branch  of  Lord  Brounckcr’s  quadrature  of  the  hyperbola,  by 
be  placed  in  the  mouth  of  the  piece,  and  it  be  elevated  till  Dr  Wallin's  reduction  of  a fraction  into  an  infinite  fc- 
thc  plummet  ettt  the  degree  necefiary  to  hit  a propo-  ries  by  divifion.  Sir  Ifaac  Newton,  however,  had  bc- 
fed  object,  the  thing  is  done.  Sometimes  on  011c  of  fore  difeovered  a method  of  attaining  the  quantity  of  all 
the  furfaces  of  the  Tong  branch  arc  noted  the  divifion  quadruple  curves  analytically  by  nis  fluxions  before. 


of  diameters  and  weights  of  iron  bullets,  as  alfo  the 
bores  of  pieces. 

QaaouAMT of  Attitude,  is  an  appendage  of  the  arti- 


1668-  It  is  difputed  between  Sir  Chrift  ipher  Wren 
and  Mr  Huygens  which  of  them  firft  difeovered  the 
quadrature  of  any  determinate  cycloidal  fpace.  Mr  Lob* 


facial  globe,  confiding  of  a lamina,  or  (lip  of  brafs,  the  nitz  afterwards  found  that  of  another  fpace;  ami  in  1669 
length  of  a quadrant  of  one  of  the  great  circles  of  the  Bernoulli  difeovered  the  quadrature  of  an  infinity  of  cy» 
globe,  and  graduated.  At  the  end,  where  the  divi-  cloidal  fpaccs  both  fcgmcnti  and  fe&ors,  &c.  See  Geo* 


lion  terminates,  is  a out  rivetted  on,  and  furnilhed  with 
a ferew,  by  means  whereof  the  inftrument  is  fitted  on 
the  meridian,  and  moveable  round  upon  the  rivet  to  all 


MtmY,  Part  II.  chap.  3.  prop.  33.}  and  Fluxions, 
P-U4- 

Quadrature,  in  aft ronomy, that  afpc&ofthc  moon 


points  of  the  horizon.  — Its  ufe  is  to  ferve  as  a fcale  when  (hi*  is  900  diftant  from  the  fun  ; or  when  (lie  is 
in  mcafuring  of  altitudes,  amplitudes,  azimuths,  See.  in  a middle  point  of  her  orbit,  between  the  points  of 
See  Astrokomy,  379,  &c.  conjun&ion  and  oppofition,  namely,  in  the  r.ril  and 

OUADRANTAL,  in  antiquity,  the  name  of  a third  quarters.  See  Astronomy,  n°  320,  See. 
vefleTin  ufe  among  the  Romans  for  the  mcafuring  of  QUADRATUS,  in  anatomy,  a name  given  to  fe* 
liquid*.  It  was  at  firft  called  amphora  / and. afterwards  vemlmufclcs  on  account  of  their  fquare  figure.  See 
cutuirnnial,  from  its  form,  which  was  fquare  every  way  Anatomy,  TaSU  of  the  M ufe  la. 
like  a die.  Its  capacity  was  80  libras,  or  pound*  of  QUADREL,  iu  building,  a kind  of  artificial  (tone, 
water,  which  mack  48  fextaries,  two  urine,  or  eight  fo  called  from  its  being  perfectly  fquare.  "Hie  quadrela 
congii.  arc  made  of  a chalky  earth,  5: c.  and  dried  in  the  (hade 


QUADREL,  iu  building,  a kind  of  artificial  (tone, 
fo  called  from  its  being  perfectly  fquare.  The  quadrela 


water,  which  mack  48  fextaries,  two  unue,  or  eight  fo  called  from  its  being  perfectly  fquare.  The  quadrela 
congii.  arc  made  of  a chalky  earth.  Sec.  and  dried  in  the  (hade 

QUADRAT,  a mathematical  inilrument,  called  alfo  for  tw*o  years.  Thefe  were  formerly  in  great  requeft 
a Geometrical  Square,  and  J.bte  of  Shadow  z it  is  fire-  among  the  Italian  architects. 

qucntly  an  additional  member  on  the  face  of  the  com-  QUADRIGA,  in  antiquity,  a car  or  chariot  drawn 
mon  quadrant,  as  alfo  on  thofe  of  Gunter's  and  Sutton's  by  four  horfea*  On  the  vcvcrfes  of  mcdala,  we  fre- 


quadrants.  See  Geowktrt,  p.  672.  andPlatcCCXVII.  qucntly  fee  the  emperor  or  Victory  iu  a quadriga,  hold- 
fig.  I — 5*  - ing  the  reins  of  the  horfes ; whence  thefe  coins  are,. 

Qoadrat,  in  printing,  a piece  of  metal  ufed  to  fill  among  the  curious,  called  nummi  quoting  at i,  and  victo* 
up  the  void  fpaccs  between  words,  Stc.  There  arc  qua-  riati. 


/ 
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QwHlsts*  QUADRILATERAL,  in  geometiy,  a figure  fifh  to  ten  counters : the  value  of  the  fifh  U according 
0 |U»  whofe  Perimeter  con  fills  of  four  angles  j whence  it  is  to  the  players  agreement,  as  alfo  the  number  of  tours,  * ~ * 

1 alfo  called  a quadrangular^ figure,  which  arc  generally  fixed  at  ten,  and  marked  by  turn- 

QUADRILLE,  a little  troop  or  company  of  cava-  tng  the  corners  of  a card, 
liens,  pompoufly  drafted,  and  mounted  for  the  perform-  If  the  cards  fhould  happen  not  to  be  dealt  right,  os 
ancc  of  caruufal*,  jails,  tournaments,  runnings  at  the  that  tltere  fhould  be  two  cards  of  the  fame  fort,  as 
ring,  and  other  gallant  divertifements.  two  deuces  of  fpades,  for  example,  there  muft  be  a 

Quadrills,  a game  played  by  four  perfons,  with  new  deal  ; provided  it  is  difeovered  before  the  cards 
40  cards ; which  arc  the  remains  of  a pack,  after  the  are  all  played.  The  cards  mull  like  wife  be  dealt  over 
four  tens,  nines,  and  eights  are  difearded  ; thefe  arc  again  in  cafe  a card  is  turned  in  dealing,  Is  it  might 

dealt  three  and  three,  and  one  round  four,  to  the  be  of  prejudice  to  him  who  fhould  have  it ; and  of 

right  hand  player ; and  the  trump  is  made  by  him  that  eourfe  if  there  fhould  be  feveral  cards  turned.  There 
plays  with  or  without  calling,  by  naming  fpadcs,  dubs  »*  no  penalty  for  dealing  wrong,  he  who  does  fo  muft 
diamonds,  or  hearts,  and  thv  fuit  named  is  trumps.  If  only  deal  again. 


the  perfon  who  names  the  trump  fhould  millake,  and 
fay  fpadcs  in  (lead  of  dubs  or  if  he  name  two  fuits,  the 
firil  named  is  the  trump. 

In  this  game  the  order  of  the  cards  according  to  their 
natural  value,  is  as  follows : of  hearts  and  diamonds,  Ling, 
queen.  knave ,a:e,  deuce , three,  four ,fve, fix, feven;  in  all  I O; 
of  fpadcs  and  dubs,  king,  queen,  knave,  /even,  fix.  Jive,  four , 
three,  dew  e;  m all  9.  The  rcafon  why  the  ace  of  fpadcs 
and  ace  of  clubs  arc  not  mentioned,  is,  becaufc  they  arc 
always  trumps  in  whatever  fuit  that  is  played.  The 
ace  of  fpadcs  being  always  the  firil,  and  the  ace  of 
dubs  the  third  trump,  for  the  cards  ranked  accord- 
ing to  their  value  when  Uumpt  Rand  in  the  following 
order. 

Hearts  and  diamonds  spadill,  or  the  ace  of fpades  ; 
manill,  the  feventb  of  the  two  red  foils  t basto,  the 
ace  of  ctmbs  i pom  to,  the  ace  of  hearts  and  diamonds  ; 
king,  queen,  knave,  deuce , three , four.  Jive,  fix  ; in  all 
I z»  Spades  and  clubs  spadill  the  ace  of  fpadea, 
m A mill  the  deuce  of  fpadcs  and  clubs  basto  the  ace 
of  clubs  ; king,  yuren,  knave,  f even,  fix,  fve,  four , three g 
In  all  11.  It  is  here  to  be  obferved,  that  the  card 
which  is  manill  and  the  fccond  trump,  is  always  the  low- 
ed in  its  fuit  when  not  trumps;  and  that  the  ace  of  heart* 
or  diamonds,  which  when  trump  is  above  the  king,  is 
below  the  knave  when  not  trump. 

There  are  three  matadorcs ; fpadill,  manill,  and  ba- 
de j the  privilege  of  which  is  that  when  the  player 
has  no  other  trumps  but  them,  and  trumps  arc  led,  he 
is  not  obliged  to  play  them,  but  may  play  what  card 
be  thinks  propet,  provided,  however,  that  the  trump 
led  is  of  an  inferior  rank  ; but  if  fpadill  fhould  be  led, 
he  that  has  manill  or  bafto  only,  is  obliged  to  play  it  j 
it  is  the  fame  of  baflo  with  refpeft  to  manill,  the  fu- 
perior  matadore  always  forcing  the  inferior.  Though 
there  are  properly  but  three  matadorcs,  ncverthelcfs, 
all  thofc  trumps  which  follow  the  three  firil  without 
interruption,  are  iikewife  called  matadore* ; but  the 
three  firil  only  enjoy  the  privilege  above  mentioned. 

Each  perfon  is  to  play  as  he  judges  moil  convenient 
for  hi*  own  game.  He  is  not  to  encourage  his  friend 
to  play  ; but  each  perfon  ought  to  know  what  to  do 
when  it  is  his  turn  to  play.  lire  flakes  confifl  of  feven 
equal  mils  or  controls,  as  they  are  fum crimes  called, 
•Comprifing  the  ten  counters  and  fifties  which  are  given 
to  each  player.  A mil  is  equal  to  ten  fiih,  and  each 


When  each  player  has  got  his  ten  cards,  he  that  il 
on  the  right  hand  of  the  dealer,  after  examining  his 
game,  and  finding  his  hand  fit  to  play,  a/ks  if  they 
play ; or  if  he  has  not  a good  hand,  he  paftes,  and  fo 
the  fccond,  third,  and  fourth.  AU  the  four  may  pafj ; 
but  be  that  has  fpadill,  after  haring  fhown  or  named 
it,  is  obliged  to  play  by  calling  a king.  Whether 
the  deal  is  played  in  this  manner,  or  that  one  of 
the  players  has  afkcd  leave,  nobody  choofing  to  play 
without  calling,  the  cldcfl  hand  mult  begin  the  play, 
firil  naming  his  fuit,  and  the  king  which  he  calls  ; he 
who  wins  tnc  trick  play*  another  card,  and  fo  of  the 
reft  till  the  game  is  finifhed.  The  tricks  then  are 
counted ; and  if  the  ombre,  that  is,  he  who  (land*  the 
game,  has,  together  with  him  who  is  the  king  called, 
fix  tricks,  they  have  won  and  are  paid  the  game,  the 
confolation,  and  the  matadorcs  if  they  have  them,  and 
divide  what  is  upon  die  game,  and  the  bead*  if  there 
are  any.  But  if  they  make  only  five  tricks  it  is  a 
remife,  and  they  are  beaded,  what  goes  upon  the 
game,  paying  to  the  other  players  the  confolation 
and  the  matadorcs.  If  the  tricks  are  equally  divi- 
ded betwixt  them,  they  arc  Iikewife  beaded ; and 
if  the)’  make  only  four  tricks  between  them,  it  is  a re- 
mife; if  they  make  lefs  they  lofc  codill  (a),  and  in 
that  cafe  they  pay  to  their  advcrfaric*  what  they  fhould 
have  received  if  they  had  won  ; that  is,  the  game,  the 
confolation,  and  the  niatadores,  if  they  have  them,  and 
are  beaded  what  is  upon  the  game : they  who  win  co- 
dill,  divide  the  flakes-  The  bead,  mid  every  thing  elfe 
that  is  paid,  is  paid  equally  betwixt  the  two  lofer*  ; 
one  half  by  him  that  calls,  and  the  other  half  by  him 
that  is  called,  as  well  in  cafe  of  codul  as  a remife  ; 
unlcfs  the  ombre  docs  not  make  three  tricks,  in  which 
cafe  he  that  is  called  is  not  only  exempted  from  pay- 
ing half  the  bead,  but  alfo  the  game,  the  confutation, 
and  the  matadorcs  if  there  arc  any,  wlucli  the  ombre 
in  that  cafe  pays  alone  ; and  a*  well  In  cafe  of  a codill 
as  a remife.  This  is  done  in  order  to  oblige  players 
not  to  playgame*  that  are  unreafonabte.  There  is,  nc- 
verthelcfs,  one  cafe  in  which  if  the  ombre  makes  only 
one  trick,* he  is  not  beaded  alone,  ami  that  is,  when 
not  having  a good  hand  he  paftes,  and  aft  the  other 
players  have  pafted  Iikewife  ; he  having  fpadill  is  obliged 
to  play.  Here  it  would  be  unjuft  to  oblige  him  to  make 
three  or  four  trick* ; in  this  cafe,  therefore,  he  that  is 
4 Z 2 called 


(a)  Codill  is  when  thofc  who  defend  the  pool  make  more  tricks  than  they  who  fLnd  the  game  j which  ip 
called  winning  the  itsddl. 
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HUa  called  pays  one  half  of  the  lutings.  For  which  rtafon 
r”~  he  that  has  fpaddl  with  a bad  hand,  (hould  pais,  that 
if  lie  is  afterwards  obliged  to  play  by  calling  a king 
(which  is  called  forced  fpadiU)%  he  may  not  be  beafted 
alone.  He  that  has  once  palled  cannot  be  admitted 
to  play ; and  he  that  lias  auced  leave  cannot  refufe  to 
play,  unk-f*  any  one  (hould  offer  to  play  without  call- 
ing 

He  that  has  four  kings,  may  call  a queen  to  one  of 
his  kings  except  that  which  is  trump.  He  that  has 
one  or  rr.utc  kings,  nay  call  one  of  thefe  kings ; but 
in  that  Cafe,  he  muff  (take  fix  tricks  alone,  and  confe- 
quer.tlv  he  wins  or  lofes  alone.  The  king  of  that  fuit 
in  which  he  plays  cannot  be  called.  No  one  (hould 
play  out  of  his  turn,  although  lie  is  not  beallcd  for  fo 
doing.  If  he  who  is  not  the  eldcft  hand  has  the  lung 
called,  and  plays  fyadill,  man  ill,  or  hullo,  or  even  the 
king  called  in  order  to  (bow  that  he  is  the  friend,  ha- 
ving other  kings  that  he  fears  the  ombre  (hould  trump, 
he  is  not  to  be  allowed  to  go  lor  the  vole  ; he  is  even 
beaded,  if  it  appears  to  be  done  with  that  intent.  It 
is  not  permitted  to  Ihow  a hand  though  codiU  may  al- 
ready be  won ; that  it  may  be  fecu  whether  the  ombre 
is  beaded  alone.  If  the  ombre  or  bis  friend  fhows 
their  cards  before  they  have  made  fix  tricks,  thinking 
that  they  have  made  them,  and  there  appears  a poflt- 
bility  of  preventing  their  making  them,  the  other  play- 
ers can  oblige  them  to  play  their  caids  as  they  think 
proper. 

A pjarcr  need  only  name  his  fuit  when  he  plays, 
without  calling  a king.  He  who  plays  without  calling 
mud  make  fix  tricks  alone  to  win  ; for  all  the  other 
players  are  united  againd  him,  and  they  arc  to  do  what 
they  can  to  prevent  nis  winning.  He  who  plays  with- 
out calling,  is  admitted  to  play  in  preference  to  him 
who  would  play  with  calling ; however,  if  he  that  has 
talked  leave  wifi  play  without  calling,  he  has  the  pre- 
ference of  the  other  who  would  force  him.  Thefe 
are  the  two  methods  of  play  without  calling  that  arc 
called  forced. 

As  he  who  plays  without  calling  docs  not  divide  the 
winnings  with  any  perfon,  he  consequently,  when  he 
lofcs  pays  all  by  himfelf ; if  he  lofcs  by  remife  he  is 
beaded,  and  pays  each  of  the  other  players  the  confo- 
lation,  the  fans  appeller  (which  is  commonly,  but  im- 
properly, called  the  font  prendre),  and  the  matadores 
if  there  are  any  ; if  he  lolcs  cod  ill  he  is  likewife  beaded, 
and  pays  to  each  player  what  he  would  have  received 
from  each  if  he  had  win.  They  who  win  codill  di- 
vide what  there  is  ; and  if  there  arc  any  counters  re- 
maining, they  belong  to  him  of  the  three  who  (hall 
have  fpadill  or  the  highed  trump  the  next  deal.  It  is 
the  fame  with  regard  to  him  who  calls  one  of  his  own 
kings,  he  wins  alone  or  lofes  alone  as  in  die  oilier  calc, 
except  die  fans  appeller,  which  he  does  not  pay  if  he 
lofcs,  or  receive  if  lie  wins,  although  he  plays  alone. 

If  he  plays  Cans  appellcr,  though  he  may  have  9 
fure  game,  he  is  obliged  to  name  his  fuit;  which  if  he 
negleds  to  do,  and  fhows  his  cards,  and  fays  “ I play 
fans  appdlcr  in  that  cafe  either  of  the  other  players 
can  oblige  him  to  play  in  what  fuit  he  plcafes,  although 
he  fhould  not  have  one  trurnp  in  that  fuit. 

He  who  has  8 iked  leave  is  not  permitted  to  play  fans 
appdlcr,  unlcfs  he  is  forced  ; in  which  cafe,  as  was 


faid  before,  he  has  the  preference  of  th«  other  that  Qaad'Hlw 

forces  him.  ,J 

A player  is  not  obliged  to  trump  when  he  has  none 
of  the  fuit  led,  nor  play  a higher  card  in  that  fuit  if 
he  has  it,  being  at  Ins  option  although  he  is  the  laff 
player,  and  the  trick  (hould  belong  to  the  ombre  ; but 
fie  is  obliged  to  play  in  the  fuit  kvl  if  he  can,  other- 
wife  he  renounces.  If  he  feparates  a card  from  his  game 
and  (hows  it,  he  is  obliged  to  play  it,  if  by  not  doing 
it  the  game  may  be  prejudiced,  or  if  it  can  give  any 
intelligence  to  bis  friend;  but  efpecially  if  it  fhould  be 
a matadorc. — He  that  plays  lacs  appdlcr,  or  by  calling 
himfelf,  Is  not  iubjett  to  this  law.  He  may  turn  the 
tricks  made  by  the  other  players,  and  count  what  has 
been  played  as  often  as  it  ii  his  turn  to  play,  but  not 
otherwife.  If  in  (lead  of  turning  a player's  tricks,  he 
turns  and  fees  his  game,  or  (hows  it  to  the  other  play- 
ers, he  is  beaded,  together  with  him  wbofc  cards  he 
turned ; and  each  of  them  mull  pay  one  half  of  the 
bead. 

If  any  one  renounces,  he  is  beaded  as  often  as  he 
has  renounced  and  it  is  detected;  but  a renounce  is  not 
made  till  the  trick  is  turned.  If  the  renounce  is  dif- 
covcrd  before  the  deal  is  tin  Idled,  and  has  been  detri- 
mental to  the  game,  the  cards  mull  be  taken  up  again, 
and  the  game  replayed  from  that  trick  where  the  re- 
nounce was  made ; but  if  the  cards  are  all  played,  the 
brail  is  (till  made,  and  the  cards  muff  not  be  replayed; 
except  there  fhould  be  fevcral  renounces  in  the  fame 
deal : then  they  arc  to  be  played  again,  unlcfs  the  cards 
fhould  l>c  mixed.  If  fevcral  beads  arc  made  -in  the 
fame  deal,  they  all  together,  unlefs  it  is  otherwife 
agreed  at  the  beginning  of  the  party  ; and  when  thepe 
are  fevcral  beads,  the  greateff  always  goes  firft. 

A great  advantage  accrues  from  being  elded  hand  at 
quadrille,  which  often  renders  it  very  difagrecablc  to 
the  reff  of  the  players,  being  obliged  to  pafs  with  a , 
good  hand  unlcfs  they  choofe  to  play  alone  ; and  when 
it  happens  that  the  eldcff  hand  having  alkcd  leave,  the 
fccoud  player  has  three  matadores,  fevcral  trumps  in 
back,  and  all  final!  cards  he  cannot  then  even  play 
alone  j and  having  no  chance  of  being  called,  he  mull 
pafs  with  this  good  hand.  On  account  of  which,  this 
method  has  been  thought  expedient  to  remedy  this  de- 
fect of  the  game  ; each  player  having  an  opportunity 
of  availing  himfelf  of  the  goodnefs  of  his  game,  by 
adding  to  the  ufual  method  of  playing  the  game  that 
of  the  mcdiatcur,  and  the  favourite  fuit. 

The  (irit  thing  to  be  obferved  is  that  of  drawing  for 
places,  which  is  done  in  this  manner : One  of  the  play- 
ers takes  four  cards ; a king,  a queen,  a knave,  and  an 
ace  ; each  player  draws  one  of  thefe  cards  ; and  com- 
monly he  who  comes  in  laff,  draws  tirtt.  The  perfon 
who  draws  the  king  fits  where  he  plcafes,  the  queen 
at  liis  right  hand,  the  knave  next  the  queen,  and  the 
ace  on  the  left  of  the  king.  The  king  draws  the  fa- 
vourite fuit.  The  number  of  cards  and  perfons  is  the 
fame  at  this  game  as  the  other,  and  is  played  in  the 
fame  manner. 

The  favourite  fuit  is  determined  by  drawing  a card 
oat  of  the  pack,  and  is  of  the  fame  fuit  during  the 
whole  party  of  the  card  fo  drawn. 

A king  is  the  mcdiatcur,  which  is  demanded  of  the 
others  by  one  of  the  players,  who  has  a hand  he  ex- 
perts 
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p*£*  to  mrtc  five  trick*  of}  and  through  the  ftffifanec 

i| , of  this  kin"  he  can  play  alone  and  make  fix  tricks. 

Qu^rt.  jn  rc^urn  for  king  received.  He  give*  what  card 

U ' h*  think*  proper  with  a filh  ; but  rr.uft  give  two  filh  if 
it  is  in  the  favourite  fuit.  He  who  alka  by  calling  in 
the  favourite  fuit,  h;ts  the  preference  to  him  who 
nfles  by  calling  in  any  other ; he  who  afkt  with  the 
mediateur,  has  the  preference  to  him  who  a Iks  by 
calling  in  the  favourite  fuit,  and  by  playing  alone 
is  obliged  to  make  fix  tricks  to  win.  He  who  afks 
with  the  mediateur  in  the  favourite  fuit,  lias  the  pre- 
ference to  him  who  aik*  with  the  mediateurin  any  other 
fuit,  and  is  obliged  to  phy  alone,  and  to  make  fix  tricks. 

If  fans  prendic  ia  played  in  any  other  fuit  than  the 
favourite,  he  who  play*  it  lias  the  preference  to  him 
who  afks  oidy,  or  with  the  mediate ur,  or  even  he  who 
plays  in  the  favourite  fuit  witli  the  mediatcur ; and 
the  fans  prendre  in  the  favourite  fuit  has  the  preference 
to  all  other  players  whatever. 

The  only  difference  between  this  method  of  playing 
the  game  and  the  other  is,  that  when  one  of  the  play- 
ers demands  the  mediateor  he  is  obliged  to  play  alone, 
and  to  make  fix  triclis,  as  if  he  played  fans  prendre. 
In  this  cafe  he  fhould  judge  from  the  ftrength  of  hia 
hand,  whether  the  aid  of  the  king  will  enable  him  to 
play  alone  or  not. 

With  the  mediatcur  and  without  the  favourite  fuit  it 
is  played  in  this  manner.  The  game  is  maiked  and  play- 
ed the  fame  as  in  common,  except  that  a filh  extraor- 
dinary is  given  to  him  who  plays  the  mediatcur,  and 
to  him  who  play 9 fans  prendre  ; that  is,  he  who  wins 
the  mediateur  receives  1 3 counter*  from  each  ; and  if 
he  lofts  by  remife  he  pays  1 a to  each  ; and  1 3 if  by 
» codill.  'The  winner  of  fans  prendre  receives  17  coun- 

ters from  each  ; and  if  by  remife  he  lofes,  he  pay*  16 
to  each,  and  1 7 if  by  codill. 

The  vole  with  the  mediateur  receives  one  filh  only, 
as  at  common  quadrille.  The  brails  arc  alfo  the  fame 
as  the  common  game.  The  lad  game  is  generally 
played  double,  ami  is  called  p iuiatu  but  for  thofe  who 
choofe  to  play  a higher  game,  they  may  play  the  double 
colour,  which  is  called  the  Turk,  and  is  double  of  the 
favourite*  fuit.  There  is  alfo  a higher  game  than  thia 
called  the  aubdt%  which  is  paying  whatever  is  agreed  to 
him  who  happens  to  hold  the  two  aces  in  his  hand* 

We  have  omitted  many  thing*  rcfpc£ting  the  mode 
of  marking  the  game,  and  playing  the  vole,  bccaufe 
thefe  are  different  in  different  cafes,  and  arc  to  be  learn- 
ed only  by  practice.  The  game  itfdf  is  a very  infe- 
rior one  ; but  he  who  wifhc*  to  know  more  of  it,  may 
confult  Hoyle’s  games  improved  by  James  Beaufort,  Efq; 
• from  which  we  have,  with  very  little  alteration,  taken 

this  article. 

QUADRUPEDS,  in  zoology;  thofe  animal*  which 
havefour  limbs  or  legs  proceeding  from  the  trunk  of 
their  body.  See  Zoology';  in  which  article  notice 
will  be  taken  of  the  method  of  preferring  fpccimen* 
of  thefe  and  other  animal*. 

QUjESTOR#  fee  Questor. 

QUAGGA,  or  Quacha.  See  Eq^tts,  n°  5. 

QUAIL*  in  zoology.  Sec  Tktrao. 

Quails  are  to  be  taken  by  means  of  the  call  during 
their  whole  wooing  time,  which  lalls  from  April  to 
Auguil.  The  proper  time*  for  ufmg  the-  call  are  at 
fuu-rifing,  at  nine  o'clock  in  the  morning,  at  three  in 


the  afternoon*  and  at  fun-fet;  for  thefe  are  the  natumf 
tunc*  of  the  quafl’s  calling*  The  notes  of  the  cock 
and  hen  quail  aic  very  different ; and  the  fportfman  who 
expert*  to  fuccccd  m the  taking  them  mull  be  expert 
iu  both  : for  when  the  cock  calls,  the  anfwcr  is  to  he 
made  in  the  hen's  note ; and  when  the  hen  call*,  the 
anfwcr  is  to  be  made  in  the  cock'*.  By  this  mean* 
they  will  come  up  to  the  perfon,  fo  that  he  mar,  with 
great  cafe,  throw  the  net  over  them  and  take  them.  If 
a cock-quail  be  fingle,  on  hearing  the  lien’s  note  he 
will  immediately  come  ; but  if  he  have  a hen  ahead y 
with  him,  he  will  not  forfakc  her.  Sometimes,  though 
only  one  quail  anfwers  to  the  call,  there  will  three  or 
four  come  up  ; and  then  it  is  belt  to  have  patience,  and 
not  run  to  take  up  the  firil,  but  ftay  till  they  arc  all 
entangled,  a*  they  will  foon  lie. 

The  quail  is  a neat  cleanly  bird,  and  will  not  run 
much  into  dirty  or  wet  places : in  deivy  mornings* 
they  W‘H  often  fly  inllcad  of  running  to  the  call ; and 
in  this  cafe,  it  i*  bell  to  let  them  go  over  the  net,  if 
it  fo  happens  that  they  fly  higher  than  iu  top;  and  the 
fportfman  then  changing  (idea,  and  calling  again,  the 
bird  will  come  back,  and  then  will  probably  be  taken 
in  the  net. 

The  calls  are  to  be  made  of  a finall  leather  fJurfe, 
about  two  fingers  wide,  and  four  lingers  long,  and 
made  in  the  fhape  of  a pear ; thin  b to  l>e  Huffed  hall- 
full  of  horfe-hair,  and  at  the  end  of  it  i*  to  be  placed  a 
finall  whiffle,  made  of  the  bone  of  a rabbit’s  leg,  or 
fume  oilier  Inch  bone : this  is  to  be  about  two  indie* 
long,  and  the  end  formed  like  a flageolet,  with  a little 
foft  wax.  This  is  to  be  the  end  faileued  into  the 
puifc ; the  other  is  to  be  doled  up  with  the  fame  wax, 
only  that  a hole  is  to  be  opened  with  a pin,  to  make 
it  give  a diilind  and  clear  found.  To  make  thi* 
found,  it  is  to  be  held  full  in  the  palm  of  the  hand, 
with  one  of  the  finger*  placed  over  the  top  of  the  wax  ; 
then  the  purfe  is  to  be  preffed,  and  the  linger  u>  to 
(hake  over  the  middle  of  it,  to  modulate  the  (bund  it 
give*  into  a fort  of  (hake.  This  is  the  molt  ufcful 
call ; for  it  imitates  the  note  of  the  lieu-qiuil,  and  tel- 
dom  fads  to  bring  a cock  to  the  net  if  there  be  one  near 
the  place. 

The  call  that  imitates  the  uote  of  the  cock,  and  is 
ufed  to  bring  the  hen  to  him,  is  to  be  about  four  inches 
long,  and  above  an  inch  thick  ; it  u to  be  made  of  a 
piece  of  wire  turned  round  and  curled,  anti  cohered 
with  leather  ; and  one  end  of  it  mull  be  clofed  up  u it U 
a piece  of  flat  wood,  about  the  middle  of  which  there 
mull  be  a (mail  thread  or  llrap  of  leather,  and  at  the 
other  end  is  tg  be  placed  the  fame  fort  of  pipe,  made 
of  bone,  as  is  ufed  in  the  other  call.  The  noife  is  made 
by  opening  and  doling  the  lpiral,  anil  gives  the  fame 
found  that  the  cock  does  when  he  give*  the  lien  a figual 
that  he  is  near  her. 

QUAKERS,areligioUB  fociety,  which  took  its  rife 
in  England  about  the  middle  of  the  lad  century,  and 
rapidly  found  its  way  into  other  countries  in  Europe, 
and  into  the  Englilh  fcttlcmcnu  in  NortK  America. — 
The  rocrobcrs-of  this  fociety,  we  belie  ve^caUed  therniefves 
at  firft Jkkit,  front  tlieir  ftekuig  the  truth  ; but  after 
the  focicty  ww  formed,  they  ailumed  the  appellation 
of  friends*  The  name  of  (junker  t was  given  to  them 
by  their  enemies ; and  though  an  epithet  of  reproach,  a 
let uis  to  be  damped  upon  them  indelibly.  Their  foun- 
der 
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, Qyfcc”  der  it  generally  believed  to  have  teen  George  Fox,  an 
¥ illiterate  fhocmaker  (fee  Georg*  Fox),  but  this  opi- 
nion lias  been  lately  contra  vet  ted.  An  ingenious  wri- 
|See  Mmrtk.Xtt  | having  found,  or  fancied,  a ftmilarity  of  featiments 
Jitv.  $ej  t.  among  the  ancient  Druids  and  modem  Quakers,  coti- 
tends  that  Fox  mult  have  barn  nothing  more  than  a 
tool  employed  by  certain  dcifts  to  pave  the  way  for 
their  fyltem  of  natural  religion,  by  allegorizing  the  dl- 
ftinguilhing  articles  of  the  Chriftian  faith. 

It  mult  be  cnnfcfTcd,  for  experience  will  not  allow  it 
•to  be  denied,  that  extremes  in  religion  are  very'  apt  to 
beget  each  other ; and  if  the  drifts  alluded  to  reafoned 
from  this  fad,  they  could  not  have  pitched  upon  a tool 
fitter  for  their  purpofc  than  George  Fox.  From  his 
works  I till  extant,  he  appears  to  have  been  one  of  the 
xnoft  extravagant  and  abfurd  enthufiafts  that  ever  lived, 
a«d  to  have  fancied  himfelf,  in  his  apoftolic  character, 
Xomething  infinitely  fuperior  to  man.  In  a bock  called 
Netvs  coming  out  of  Ok  North  (p.  15.)  he  fays  of  himfelf, 
41 1 am  the  Door  that  ever  was,  the  fame  Cbt  ift  yefterday, 
to-day,  and  for  ever:”  And  in  the  iutrodu&ion  to  his 
BaitU-door  for  Tetuhen  and  Prof  effort,  he  fays,  “All 
languages  are  to  me  uo  more  titan  dull,  who  was  be- 
fore languages  were.”  But  one  of  the  moft  extraordi- 
nary ami  blafphcmous  things  that  he  ever  wrote,  is  an 
anfwer  to  the  Protestor,  who  had  required  him  to  pro- 
mife  not  to  difturb  his  government  as  then  cftabtifticd. 
It  is  as  follows : 

“ I who  am  of  the  world  called  G:  F doth  deny 
the  carrying  or  drawing  any  carnal  fword  againft  any, 
or  againft  thee  O:  C:  or  any  man,  in  the  prcfirnce  of 
the  Lord  I declare  it,  God  is  my  witnefs,  by  whom  I 
am  moved  to  give  this  forth  for  the  truth's  lake,  from 
him  whom  the  world  calls  G:  Fox,  %/bo  it  the  fan  of  Gwl, 
who  is  fent  to  (bind  a witnefs  againft  all  violence  and 
againft  the  works  of  darknefs,  and  to  turn  the  people 
from  darknefs  to  light,  and  to  bring  them  from  the  oc- 
cafion of  the  war,  and  from  the  occafion  of  the  magi- 
ft rates  fword,  which  is  a terror  t*  the  evil  doer,  which 
a«fts  contrary  to  the  light  of  the  Lord  Jefiu  Ckryl ; 
which  is  a praife  to  them  that  do  well ; which  is  a pro- 
tection to  them  that  do  well,  and  not  the  evil ; and 
fuch  foldiers  ax  are  put  in  place  no  falfc  accufcrs  muft 
be,  no  violence  muft  do,  but  be  content  with  tbeir 
wages  ; and  that  magiltrate  bean  not  the  fword  in  vain, 
from  under  the  occafion  of  that  fword  do  I feck  to  bring 
people  : my  weapons  are  not  carnal  but  fpiritual,  and 
my  kingdom  it  not  of  tbit  -world ; therefore  with  carnal 
weapon  I do  not  fight,  but  am  from  thofe  things  dead, 
from  him  who  is  not  of  this  world,  called  of-the  world 
by  the  came  of  G:  F:  and  this  I am  ready  to  fcal  with 
my  blood  ; this  I am  moved  to  give  forth  for  the  truth’s 
fake,  who  a witnefs  Hands  againft  all  unrighteoufn^ls, 
and  all  ungodlincfa,  who  a fuffercr  is  for  the  righteous 
■feed’s  fake,  waiting  for  the  redemption  of  it.  who  a 
Crown  that  is  mortal  leeks  not,  for  that  fadeth  away  ; 
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but  in  the  lijht  dwell,  which  comprehend  tlut  crown,  Qwltt* 
which  light  it  the  condemnation  of  a!!  fuch,  in  which  Bl»  — ^ 
light  I witnefs  the  crown  that  is  immortal,  which  fades 
not  away  from  him  who  to  all  your  louls  is  a friend* 
for  eftablifhing  of  righteoufnefs,  arid  clearing  the  land 
of  evil  doers,  and  a witnefs  againft  all  the  wicked  in- 
ventions of  man,  and  murderous  plots,  which  anfwer 
(hall  be  with  the  light  in  alt  your  consciences,  which 
makes  no  covenant  with  death  ; to  which  light  in  you 
all  I fpeak,  and  am  clear,  G:  F:  who  a new  name  hath* 
which  the  world  knows  not.”  (a). 

TheQuakers,  however, did  not  long  entnift  the  defence 
of  their  principles  to  fuch  ienfclcfs  enthufiafts  as  George 
Fox:  They  were  joined  by  a number  of  learned,  ingeni- 
ous, and  pious  men,  who  ncw-modclkd  their  creed  ; and 
though  they  did  not  bring  it  to  what  is  generally  deem- 
ed the  Chriltian  ftandard,  they  fo  reformed  it  as  that 
its  tenets  do  not  (hock  common  feufc,  nor  the  duties 
preferibed  fcandalize  a man  of  piety.  The  chief  of 
thefc  reformers  were  George  Keith,  the  celebrated 
Penn,  and  our  countryman  Barclay.  Keith  was  indeed 
excommunicated  for  the  liberties  which  he  took  with 
the  great  apoltlc ; but  wc  have  not  a doubt  but  his  wri- 
tings contributed  to  the  moderation  of  Penn,  and  to 
the  elegant  and  maftcrly  apology  of  Barclay.  From 
tills  apology  wc  fclcctcd  the  fummary  of  their  opinions 
which  was  given  in  the  former  edition  of  this  work  $ 
but  they  have  lately  publifhed  fuch  a fummary  them- 
felvcs,  of  which  the  reader  will  be  pleafed  with  the  fol- 
lowing abilradt : 

They  tell  us,  that  about  the  beginning  of  the 
17th  century,  a number  of  men,  dtflatisfied  with  all 
the  modes  of  religious  worftiip  then  known  in  the 
world,  withdrew  from  the  communion  of  every  vt- 
fible  church  to  fcck  the  Lord  in  retirement.  Among 
thefe  was  thcii  honourable  elder  George  Fan,  who 
being  quickened  by  the  immediate  touches  of  di- 
vine love,  could  not  fatisfy  his  apprehenfions  of  du- 
ty to  God  without  directing  the  people  where  to 
find  the  like  confutation  and  inft ra&ion.  In  the  courfe 
of  liis  travels,  he  met  with  many  feeking  perfons  in  cir-  * 
cumftances  fimilar  to  his  own,  and  thefe  readily  recei- 
ved his  teftimony.  They  then  give  us  a ftiort  account 
of  their  fuffcringi  and  different  fcttlements  ; and  with  a 
degree  of  candour  which  does  them  infinite  credit,  they 
vindicate  Chailcs  II.  from  the  chara&er  of  a perfe- 
cutor ; acknowledging,  that  though  they  fufiered  much 
during  his  reign,  he  gave  as  little  countenance  as  he 
could  to  the  Urveritics  of  the  legifiature.  They  even 
tell  us,  that  he  exerted  his  influence  to  refeue  their 
friends  from  the  unprovoked  and  cruel  perfecutions  of 
the  New  England  fanatics;  *and  they  fpeak  with  be- 
coming gratitude  of  the  different  acts  patTcd  in  their  fa- 
vour during  the  reigns  of  William  and  Mary,  and 
George  I.  They  then  proceed  to  give  us  the  following 
account  of  their  do&rine : 

44  We 


(a)  We  have  trauferibed  this  letter  from  the  theological  works  of  Mr  Leflie,  where  it  is  preferved  in  its 
original  form.  The  Quakers,  after  the  death  of  their  apoftlc,  expunged  from  their  edition  of  it  the  words 
which  we  have  printed  in  Italics;  afluimcd,  as  we  hope,  of  the  bKlphemy  imputed  to  them:  but  that  Mr 
JLefik’s  copy  is  authentic,  is  thus  attefted  by  two  ol  the  friends,  who  fitw  box  deliver  it  to  the  protceW’s 
JSitficngrr : “ Wc  are  whneffes  of  this  teftimony,  whole  names  in  the  Heih  are,  77*>.  .it Jam. 
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Qs* tn.  w We  agree  with  other  profdTors  of  the  Chriftian  name, 
V1  i m the  belief  in  one  eternal  God,  the  Creator  and  Pre- 
ferver  of  the  univerfe  ; and  in  Jcfits  Chrift  his  Son,  the 
Mcfiah,  and  Mediator  of  the  new  covenant  (Hcb.  xii. 

*4)‘ 

•*  When  we  fpeak  of  the  gracious  difplay  of  the  love 
of  God  to  mankind,  in  the  miraculous  conception, 
birth,  life,  miracles,  death,  rtfurreflion,  and  afccnlion 
of  our  Saviour,  we  prefer  the  ufe  of  fiich  terms  as  we 
find  in  Scripture  ; and,  coutented  with  that  knowledge 
which  dirine  wildoro  hath  feen  meet  to  reveal,  we  at- 
tempt not  to  explain  thofe  myftcries  which  remain  un- 
der the  veil ; neverthelcfs,  we  acknowledge  and  alTcrt 
the  divinity  of  Chrift,  who  is  the  wifdom  and  power 
of  God  unto  falvation  ( I Cor.  i.  14). 

“ To  Chrift  alone  we  give  the  title  of  the  Word  of 
God  (John  i.  1.)  and  not  to  the  Scriptures;  although 
we  highly  efteem  thefe  facred  writings,  in  fubordination 
to  the  Spirit  (2  Pet.  i.  21.),  from  which  they  were  gi- 
ven forth  ; and  wc  hold,  with  the  apolllc  Paul,  that 
they  are  able  to  make  wife  unto  falvation,  through 
faith  which  is  in  Chrill  Jcfus  (z  Tim.  iii*  15). 

**  We  revcnrnce  thofe  molt  excellent  precepts  which 
are  recorded  in  Scripture  to  have  been  delivered  by  our 
great  Lord,  and  wc  firmly  believe  that  they  are  practi- 
cable, and  binding  on  every  Chriftian  ; and  that  in  the 
life  to  come  every  man  will  be  rewarded  according  to 
his  works  (Mat.  xvi.  27).  And  farther,  it  is  our  be- 
lief, that,  in  order  to  enable  mankind  to  put  in  practice 
thefe  (acred  precepts,  many  of  which  are  contradictory 
to  the  un regenerate  will  of  man  (John  i.  9.),  every'  man 
coming  into  the  world  is  endued  with  a mcafure  of  the 
light,  grace,  or  good  Spirit  of  Chrill ; l»y  which,  as  it 
is  attended  to,  he  is  enabled  to  diltinguilh  good  from 
evd,  and  to  correct  the  difordcrly  paflions  and  corrupt 
propeufrties  of  his  nature,  which  mere  reafon  is  alto- 
gether infufficient  to  overcome.  For  alt  that  belongs 
to  man  is  fallible,  within  the  reach  of  temptation  ; but 
this  divine  grace,  which  comes  by  Him  who  hath  ever- 
tomc  the  world  (John  xvi.  33.)  is,  to  thole  who  hum- 
bly and  fmcerrly  feck  it,  an  all-fufficient  and  prefent 
help  in  time  of  need.  By  this  the  fnares  of  the  enemy 
arc  detected,  his  allurements  avoided,  and  deliverance  14 
experienced  thiougb  faith  in  its  effectual  operation  ; 
whereby  the  foul  is  trau dated  out  of  the  kingdom  of 
darknefs,  and  from  under  the  power  of  Satan,  into  the 
marvellous  light  and  kingdom  of  the  Son  of  God. 

“ Being  thus  perfuadtd  that  man,  without  the  Spirit 
of  Chrift  inwardly  revealed,  can  do  nothing  to  the  glo- 
ry of  God,  or  to  effect  his  own  falvation  ; wo  think  this 
influence  efpecially  ueceflary  to  the  performance  of  the 
higheii  act  of  which  tlic  human  mind  is  capable,  even 
the  worfliip  of  the  Father  of  lights  and  of  fpirits,  in 
fpirit  and  in  truth  ; therefore  we  confider  as  obftruc- 
ttons  to  pure  worfhip,  all  forms  which  divert  the  at- 
tention of  the  mind  from  the  fecrct  influence  of  this 
undtion  from  the  Holy  One  (1  John  ii.  ao,  27).  Yet, 
although  true  worihip  is  not  confined  to  time  and  place, 
we  think  it  incumbent  on  Chriilians  to  meet  often  to- 
gether (Heb.  x.  25.)  in  teftimony  of  their  dependence 
on  the  heavenly  Father,  and  for  a renewal  of  their  {pi- 
ritual  ftrength  : neverthelcfs,  in  the  performance  of  wor- 
fliip, we  dare  not  depend,  for  our  acceptance  with  Him, 
wo  a formal  repetition  of  the  words  and  experiences  of 
other*  ; but  we  believe  it  to  be  our  duty  to  ceafc  from 
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the  a&ivity  of  the  imagination,  and  to  wait  in  (Hence 
to  have  a true  fight  of  our  condition  bellowed  upon  us:  " 
believing  even  a Angle  figh  (Rom.  -visa.  26.)  arifing 
from  filch  a fenfe  of  our  infirmities,  and  of  the  need  we 
have  of  divine  help,  to  be  more  acceptable  to  God, 
than  any  performances,  however  fpccious,  which  origi- 
nate in  the  will  of  man. 

“ From  what  has  been  faid  refpefling  wor(hip,  it  fol- 
lows, that  the  mtniflry  wc  approve  mud  have  its  ori- 
gin from  the  Came  fourcc  : for  that  which  is. needful  for 
a man’s  own  dirc&ion,  and  for  his  acceptance  with  God 
(Jer.  xxiii.  30,  to  32.)  mud  be  eminently  fo  to  enable 
him  to  be  helpful  to  others.  Accordingly,  wc  believe 
the  renewed  afliftance  of  the  light  and  power  of  Chrill 
to  be  indifpcnfably  nceefTary  for  all  true  miniilry  ; and 
that  this  holy  influence  is  not  at  our  command,  or  to 
be  procured  by  lludy,  but  is  the  free  gift  of  God  to  his 
choft-n  and  devoted  fervants. — From  hence  arifes  our 
teftimony  againft  preaching  for  hire,  and  in  contradic- 
tion to  Chi-ill’*  pofitivc  command,  “ Freely  ye  have 
received,  freely  give  (Mat.  x.  8.)  and  hence  our  con - 
fcientious  refufid  to  fupport  fuch  miniilry  by  tithes  or 
other  means. 

**  As  we  dare  not  encourage  any  miniilry  but  that 
which  we  believe  to  fpring  from  the  influence  of  the 
Holy  Spirit,  io  neither  dare  wc  attempt  to  reftrain  this 
influence  to  perfons  of  any  condition  in  life,  or  to  the 
male  fex  alone ; but,  as  male  and  female  are  one  ir. 
Chrill,  we  allow  fuch  of  the  female  fex  a*  wc  believe 
to  be  endued  with  a right  qualification  for  the  raiui- 
ftry,  to  cxcrcife  their  gifts  for  the  general  edification 
of  the  church  : and  this  liberty  we  elleetn  to  be  a pecu- 
liar mark  of  the  gofpel  ditpenfaiiou,  as  foretold  by  the 
prophet  Joel  (Joel  ii.  28,  29.)  and  noticed  by  the 
apoitlc  Peter  (Adi  ii.  16,  17). 

“ There  arc  two  ceremonies  in  ufe  among  (l  rood  pro- 
feflbrs  of  the  Chriftian  name ; Water-baptifm,  and 
what  is  termed  the  Lord’s  Supper.  The  fir  ft  of  thefe 
is  generally  cftcemcd  the  cflential  means  of  initiation  in- 
to the  church  of  Chrift  ; and  the  latter  of  maintaining 
communion  with  him.  But  as  we  have  been  convinced, 
that  nothing  fhort  of  his  redeeming  power,  inwardly 
revealed,  can  fet  the  foul  free  from  the  thraldom  of 
fin,  by  this  power  alone  wc  believe  falvation  to  be  ef- 
fected. We  hold  that  as  there  is  one  Lord  and  one 
faith  (Epli.  iv.  5.),  fo  hi*  baptifm  is  one  in  nature  and 
operation  ; that  nothing  (hurt  of  it  can  make  u*  living 
members  uf  his  myftical  body  ; and  that  the  baptifm 
with  water,  adminiitcrcd  by  his  fore-runner  John,  be- 
longed, as  the  Utter  confefied,  to  an  inferior  and  decrca- 
fing  difpenfatton  (John  iii.  30). 

“ With  refpeft  to  the  other  rite,  wc  believe  that  com- 
munion between  Chrift  and  his  church  is  not  maintain- 
ed by  that  nor  any  other  external  performance,  but  only 
by  a 1 cal  participation  of  his  divine  nature  ( 2 Pet.  i.  4. } 
tli rough  faith  ; that  this  is  the  flipper  alluded  to  in  the 
Revelation  (Rev.  iii.  ao.),  “ Behold  1 ’land  at  the  door 
and  knock,  if  any  mas  hear  my  voice,  and  open  the 
door,  I will  come  in  to  him,  and  will  fup  with  him,  ami 
he  with  me  ; * and  that  where  the  AiUftancc  h attained,, 
it  i*  unncccflary  to  attend  to  the  (hadow,  which  doth 
rot  confer  grace,  and  concerning  which  opinions  fo  dif- 
ferent, and  animofities  fo  violent,  hare  arifen. 

“ Now,  a?  wc  thus  believe  that  the  grace  of  God,  - 
which  cobicj  by  Jcfus  Chrift,  is  alone  fufficieut  for  lal# 
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ration,  we  can  neither  admit  that  it  is  conferred  on  a 
few  only,  whilft  others  arc  left  without  it ; nor,  thus  a f- 
forting  its  uuiverfality,  can  we  limit  its  operation  to  a 
partial  cleaning  of  the  foul  from  tin,  even  in  this  life* 
We  entertain  worthier  notions  both  of  the  power  and 
gooduefs  of  our  heavenly  Father,  and  believe  that  lie 
doth  vouchsafe  to  alM  the  obedient  to  experience  a to- 
tal furrender  of  the  natural  will  to  the  guidance  of  his 
pure  unerring  Spirit ; through  whofe  renewed  aflillance 
they  arc  enabled  to  bring  forth  fruits  unto  holinefs,  and 
to  Hand  perfect  in  their  prefent  rank  (Mat.  v.  48.  j Eph* 
iv.  15.  f Col.  iv.  12.) 

“ There  art  not  many  of  our  tenets  more' generally 
known  than  our  teilimony  againft  oaths  and  againft 
war.  With  refpecl  to  the  former  of  thefe,  we  abide 
literally  by  ChritVs  politire  injunction,  delivered  in  his 
fermon  on  the  mount,  “ Swear  not  at  all"  (Mat.  v.  34). 
From  the  fame  facrcd  collection  of  the  moft  excellent 
precepts  of  moral  and  religious  duty,  from  the  example  of 
our  I.oid  himfclf  (Mat.  cli.  v.  39,  44,  See.  ch.  xxvi.  52, 
53.  ; Luke  xxii.  51.;  John  xviii.  11.),  and  from  the 
correspondent  convidiou  of  his  Spirit  in  our  hearts, 
we  arc  confirmed  in  the  belief  that  wars  and  fightings 
are,  in  their  origin  and  cffeCls,  utterly  repugnant  to  the 
Gofpcl,  which  Hill  breathes  peace  and  good-w  ill  to  men. 
We  alfo  are  clearly  of  the  judgment,  that  if  the  bene- 
volence of  the  Gofpcl  were  generally  prevalent  in  the 
minds  of  men,  it  would  effectually  prevent  them  from 
opprcJ&ng,  much  more  from  enfiaving,  their  brethren, 
(of  whatever  colour  or  complexion),  for  whom,  as  for 
thcmfclvcs,  Chrill  died  ; and  would  even  influence  their 
conduct  in  their  treatment  of  the  brute  creation,  which 
would  no  longer  groan  the  victims  of  their  avarice,  and 
of  their  fiilfe  idols  of  pleafurc. 

“ Some  of  our  tenets  have  iu  former  times,  as  hath  been 
(hown,  fubjedted  our  friends  to  much  fuffering  from  go- 
vernment, though  to  the  falutary  purposes  of  govern- 
ment our  principles  are  a fecurity.  They  inculcate 
fubmifiion  to  the  laws  in  all  cafes  wherein  confcience  is 
not  violated.  But  we  hold,  that  as  Chrifl's  kingdom 
is  not  of  tliis  world,  it  is  not  the  bulinefs  of  the  civil 
magi  11  rate  to  interfere  in  matters  of  religion  ; but  to 
maintain  the  external  peace  and  good  order  of  the  com- 
munity. We  therefore  think  perfccution,  even  in  the 
fmallctk  degree,  unwarrantable.  We  are  careful  in  re- 
quiring our  members  not  to  be  concerned  in  illicit 
trade,  nor  in  any  manner  to  defraud  the  revenue. 

« It  is  well  known  that  the  fociety,  from  its  firft  ap- 
pearance, has  difufed  thofe  names  of  the  months  and 
days  which,  having  been  given  iu  honour  of  the  heroes 
or  falfe  gods  of  the  heathens,  originated  in  their  flat- 
tery or  fupcrftition  ; and  the  ctiftom  of  fpeaking  to  a 
(ingle  perion  in  the  plural  number  (a),  as  having  ari- 
fen  alfo  from  motives  of  adulation.  Compliments,  fu- 
perfluity  of  apparel  and  furniture,  outward  (hows  of  re- 
joicing and  mourning,  and  observation  of  days  and 
timc«,  wc  efteem  to  be  incompatible  with  the  fimplicity 
and  fincerity  of  a Chriffian  life  ; and  public  diverftons, 
gaming,  and  other  vain  amufements  of  the  world,  wc 
cannot  but  condemn.  They  are  a wafte  of  that  time 
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which  is  given  ns  for  nobler  purpofes,  and  divert  the 
attention  of  the  mind  from  the  fober  duties  of  life,  and  ^ 

from  the  reproofs  ofinilrfldion,  by  which  we  arc  guided 
to  an  ever  lading  inheritance. 

“ To  conclude,  although  wc  have  exhibited  the  feve- 
ral  tenets  which  diftinguilh  our  religions  fociety,  as 
obje&s  of  our  belief,  yet  we  are  fcnlible  that  a true  arid 
living  faith  is  not  produced  in  the  mind  of  man  by  his 
own  effort  ; but  is  the  free  gift  of  God  (Eph.  ii.  8?) 
in  Chrill  Jcfus,  nottrifhed  and  inerrafod  by  the  progref- 
fivc  operation  of  his  foirit  in  our  hearts  and  our  pro- 
portionate obedience  (John  vii.  17.).  Therefore,  al- 
though, for  the  preforvation  of  the  tdlimouies  given  in 
to  bear,  and  for  the  peace  and  good  order  of  the  fo- 
cicty,  wc  deem  it  neceflary  that  thofe  who  arc  admit- 
ted into  memberlhip  with  us,  (hould  be  previoufly  con- 
vinced of  thofe  dod rifies  which  we  efteenr  effential  ; yet 
we  require  no  formal  fubferiptfon  to  any  articles,  either 
as  the  condition  of  memberlhip,  or  to  qualify  for  the 
fervice  of  the  church.  Wc  prefer  the  judging  of  men 
by  their  fruits,  in  a dependence  on  the  aid  of  Him 
who,  by  his  prophet,  hath  prumifed  to  be  “ a foirft 
of  judgment  to  him  that  fitteth  in  judgment*'  ( I wuah 
xxviii.  6).  Without  this,  there  is  a danger  of  re- 
giving  numbers  into  outward  communion,  without 
any  addition  to  that  fpiritual  (lieep fold,  whereof  our 
bleffcd  Lord  declared  himfelf  to  be  both  the  door 
and  the  (hepherd  (John  x 7,  tx.)  that  is,  fitch  as  kn*»w 
his  voice,  and  follow  him  in  the  paths  of  obedience.” 

Such  are  the  do&rines  of  thi*  people  as  wc  find  them 
Hated  in  a ftnall  pamphlet  lately  prefented  by  them- 
felves  to  the  public  ; and  in  the  fame  tract  they  give 
the  following  account  of  their  difcipiinc. 

**  In  the  pradice  of  difeipline,  we  think  it  indifpen- 
fablc  that  tlie  order  recommended  by  Chrill  himfclf  be 
invariably  obferved  : (Matth.  xvtii.  15.  to  17.)  4 If 
thy  brother  (hall  trcfpal's  again! t thee,  go  and  tell  him 
his  fault  between  thee  and  him  alone  : if  he  (hall  hear 
thee,  thou  hall  gained  thy  brother ; but  if  lie  will  not 
hear  thee,  then  take  with  thee  one  or  two  morr,  that  in 
the  mouth  of  two  or  three  witneffes  every  word  may 
be  dlablilhed  ; and  if  he  (hall  neglett  to  hear  them,  tell 
it  unto  the  church.* 

“ To  eifeft  the  falutary  purpofc*  of  difeipline,  meet- 
ings were  appointed,  at  an  early  period  of  the  fociety, 
which,  from  the  time*  of  their  being  held,  were  called 
quarterly-meetings.  It  was  afterwards  found  expedi- 
ent to  divide  the  di  ft  rids  of  thofe  meetings,  and  to 
meet  more  often  ; whence  arofe  monthly-meetings,  fub- 
ordinatc  to  thofe  held  quarterly.  At  length,  in  1669, 
a yearly-meeting  was  cftablifhed,  to  fupennvend,  afltil, 
arid  provide,  rules  for  the  whole ; previous  to  which, 
general  meetings  had  been  occafioiully  held. 

“ A monthly-mectipg  in  ufually  compofed  of  feveral 
particular  congregations,  fituated  within  a convenient 
dillancc  of  each  other.  Its  bufinefs  is  to  provide  for 
the  fubfiftence  of  their  poor,  and  for  the  education  of 
of  their  offspring  ; to  judge  of  the  fincerity  and  fitnefs 
of  perfotis  appearing  to  be  convinced  of  the  religious 
principles  of  the  fociety,  and  defiring  to  be  admitted 


(a)  Speaking  of  this  cuflora,  Fox  fays : “ When  the  Lord  font  me  into  tlie  world,  he  forbad  me  to  put  off 
my  hat  to  any  ; and  1 was  required  to  i&tc  and  thou  all  men  and  women.”  'Journal,  p.  24. 
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^QnAer,  into  member  ft)  ip  ; to  excite  due  attention  to  the  dif-  jilfo  conduced  in  a fimplc  manner. 
' clurge  of  religious  and  moral  duty  ; and  to  deal  with 
diforderly  member*.  Monthly-meeting*  alfo  grant  to 
luch  of  their  member*  at  remove  into  oilier  monthly- 
meeting*,  certificate*  of  their  membership  and  conduct ; 
without  which  they  cannot  gain  membership  in  fuch 
meeting*.  Each  raonthly-m«'cting  i»  required  to  ap- 
point certain  perfon*  under  the  name  of  overfetrt%  who 
are  to  take  care  that  the  rules  of  our  difeipline  be  put 
in  pra£t:ce  ; and  when  any  cafe  of  complaint  or  dif- 
ordcrly  conduct  come*  to  their  knowledge,  to  fee  that 
private  admonition,  agreeable  to  the  goi'pcl  rule  before- 
mentioned,  be  given  previously  to  its  bang  laid  before 
the  monthly -meeting* 

“ When  a cafe  is  introduced,  it  ia  ufual  for  a fmaD 
committir  to  be  appointed  to  vlfit  tlxe  offender,  to  en- 
deavour to  Convince  hirn  of  his  error,  and  to  induce 
-iiim  to  forfake  and  condemn  it-  If  they  fnccced,  the 
perfon  is  by  minute  declared  to  have  made  fatisfa&ion 
for  the  offence  ; if  not,  he  is  difowned  as  a member  of 
-the  fociety. 

* “ In  difputes  between  individuals,  it  ha*  long  been 

the  decided  judgment  of  the  fociety  that  its  member* 

-Should  not  fue  each  other  at  law.  It  therefore  enjoins 
*d  to  end  their  difference}*  by  fpeedy  and  impartial  ar- 
bitration, agreeable  to  rules  laid  down.  If  any  rtfufe 
to  adopt  this  mode,  or,  having  adopted  it,  to  fubmit  to 
the  9 ward,  it  i*  the  direction  of  the  yearly -meeting  that 
fuch  be  difowned. 

“ To  monthly -meetings  alfo  belong*  the  allowing  of 
marriage*  ; for  our  fociety  hath  alwav*  fcruplcd  to  ac- 
knowledge the  cxclufivc  authority  of  the  pried*  in  the 
folcnmization  of  marriage.  Thofc  who  intend  to  mar- 
ry, pppear  together  and  propofe  their  intention  to  the 
monthly-meeting ; and  if  not  attended  by  their  parents 
•r  guardians,  produce  a written  certificate  of  their  con- 
sent, figned  in  the  prefence  of  witneffe*.  The  meeting 
then  appoint*  a committee  to  inquire  whether  they  are 
clear  of  other  eugagement*  refpi^ting  marriage  ; and 
if  at  a fubfequent  meeting,  to  which  the  parties  alfo 
come  and  declare  the  continuance  of  their  intention,  no 
objections  are  reported,  they  have  the  meeting’*  con- 
sent to  falemnizc  thrir  intended  marriage.  This  is 
done  in  a public  meeting  for  ivorfhip  ; towards  the 
«loie  whereof  the  parties  (land  up,  and  folcmnly  take 
each  other  for  liulband  and  wife.  A ccitificatc  of  the 
proceedings  is  then  publicly  read,  and  figned  by  the 
panics,  and  afterwards  by  the  relations  and  others  as 
witnefles.  Of  fuch  certificates  the  monthly-meeting 
keeps  a record  ; as  alfo  of  the  births  and  burials  of  its 
nicmbcni.  A certificate  of  the  date,  of  the  name  of 
the  infant,  and  of  its  parents,  figned  by  thofe  prefent 
at  the  birth,  is  the  fuhjc&  of  one  of  thefe  lalt -men- 
tioned recqids ; and  an  order  for  the  interment,  epun- 
terfigned  by  the  grave- maker,  of  the  other.  The 
turning  of  children  is  without  ceremony.  Burials  arc 
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The  body,  follow- 
ed by  the  relations  and  friends,  is  fotr climes,  previoufly  ' 
to  interment,  carried  to  a meeting  ; and  at  the  grave 
a paufe  is  generally  made  ; on  both  which  occafion*  it 
frequently  falls  out  that  one  or  more  friends  prefent 
have  fomewhat  to  expref*  for  the  edification  of  thole  who 
attend  ; but  no  religious  rite  is  confidcred  as  an  effect  ial 
part  of  burial. 

“Several  monthly-meetings  compofe  a quarterly-meet- 
ing. At  the  quarterly-meeting  are  produced  written 
anfwers  from  the  monthly-meetings,  to  certain  queries 
rcfpc&ing  the  conduft  of  their  member*,  and  the  meet- 
ing’s care  over  them.  The  accounts  thus  received  arc 
diverted  into  one,  which  is  font#  alio  in  the  form  of 
anfwers  to  queries  by  reprefeutatrves,  to  the  yearly- 
meeting.—  Appeals  from  the  judgment  of  monthly-meet- 
ings are  brought  to  the  quarterly-meeting*  \ whole 
bufinefi  alto  it  is  to  affift  in  any  difficult  cafe,  or  where 
remiffnefs  appears  in  the  care  of  the  monthly- meetings 
over  the  individuals  who  compofe  them. 

“ The  yearly-meeting  has  the  general  fupcrintendancc 
of  the  fociety  in  the  country'  in  which  it  is  ellablUhcd  (c]fc 
and  therefore,  as  the  accounts  which  it  receives  diU 
cover  the  ftatc  of  inferior  meetings,  as  particular  exi- 
gencies require,  or  as  the  meeting  is  impreffed  with  a 
lenfc  of  duty,  it  gives  forth  its  advice,  makes  filch 
regulations  as  appear  to  be  requisite,  or  excites  to  die 
ohlervaoce  of  thofe  already  made ; and  fometimoi 
appoints  committees  to  vifit  thofe  quarterly- meetings 
which  appear  to  be  in  need  of  immediate  help.  Ap- 
peals from  the  judgment  of  quarterly -meetings  are 
here  finally  determined ; and  a brotherly  corrcfpoiw 
dencc,  by  cpiRlcs,  i»  maintained  with  other  ycaily- 
mcctings. 

“ In  this  plnce  it  is  proper  to  add,  that  as  we  believe 
women  may  be  rightly  called  to  the  work  of  the  mini- 
flry,  we  alfo  think,  that  to  them  belongs  a (hare  in  the 
fupport  of  our  Chriffian  difeipline  ; and  thst  fome  parts 
of  it,  wherein  their  own  fex  is  concerned,  devolve  on 
them  with  peculiar  propriety.  Accordingly  they  have 
monthly,  quarterly,  and  yearly-meetings  of  their  own 
fex,  held  at  the  fame  time  and  in  the  fame  place  with 
thofe  of  the  men  ; but  feparately,  and  without  the 
powcT  of  making  rules : and  it  may  be  remarked,  that 
during  the  persecutions,  which  in  the  lail  century  occa- 
fioned  the  imprifonment  of  fo  many  of  the  men,  the  care 
of  the  poor  often  fell  on  the  women,  and  was  by  them 
fatigfaeiorily  admi Differed. 

“ In  order  that  thofe  who  are  in  the  fituation  of  mi- 
niilers  may  have  the  tender  fympathy  and  couufcl  of 
thofe  of  either  fex,  who,  by  their  experience  in  the 
work  of  religion,  are  qualified  for  that  Tervtce  ; the 
monthly-meetings  are  adrifed  to  feted  fuch,  under  the 
denomination  of  eiders.  Thefe,  and  miniflers  approved 
by  their  montlily-mectings  (d),  have  meetings  peculiar 
to  themfelvcs,  called  meeting*  of  mini  iters  and  elder*  ; 
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(c)  u There  are  feven  yearly  meeting*,  viz.  iff,  London,  to  which  come  rcprcfcntativcs  from  Ireland  ; zd,  Ncw- 
England;  3d,  Ncw-York  j 4th,  Pennsylvania  and  Ncw-Jerfey ; 5th,  Maryland  j 6th,  Virginia  ; 7th,  the  Carolina* 
and  Georgia.’* 

(n)  “ Thofe  who  believe  themfelvcs  required  to  fpcak  in  meeting*  for  worihip,  are  not  immediately  acknow- 
ledged as  minifters  by  their  montlily-mcetings  ; but  time  is  taken  for  judgment,  that  the  meeting  may  be  fatif- 
f.cd  of  their  call  and  qualification.  It  will  alfo  fometimes  happen,  that  fuch  as  are  not  approved,  will  obtrude 
thcmfelvc*a*  minifters,  to  the  grief  of  their  brethren  ; but  tnudi  forbearance  is  ufed  towards  thefe,  before  the 
xiifapprubaiiuu  of  the  meeting  is  publicly  teftified/* 
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Quaker,  in  which  they  have  an  opportunity  of  exciting  each 
other  to  a difekarge  of  their  fcvcral  duties,  and  of  ex- 
tending advice  to  thofe  who  may  appear  weak,  without 
any  nccdlefs  expofure.  Thefe  meeting®  arc  generally 
held  in  the  compafs  of  each  monthly,  quarterly,  and 
yearly-meeting.  They  are  conduced  by  rules  pre- 
icribcd  by  the  yearly-meeting,  and  have  no  authority  to 
make  any  alteration  or  addition  to  them.  The  mem- 
bers of  them  unite  with  their  brethren  in  the  meetings 
for  d'Tcipline,  and  arc  equally  accountable  to  the  latter 
(or  thtir  conduit. 

“ It  is  to  a meeting  of  this  kind  held  in  London, 
called  the  fceond-day  morning-meeting, ^iat  the  revifal  of 
manuferipts  concerning  our  principles,  previoufly  to 
publication,  is  intraltcd  by  the  yearly-meeting  held  in 
London  ; and  alfo  the  granting,  in  the  intervals  of  the 
yearly-meeting,  certificates  of  approbation  to  fuch  mi- 
lt liters  as  are  concerned  to  travel  in  the  work  of  the 
mioiftry  in  foreign  parts.  When  a vilit  of  this  kind 
doth  not  extend  beyond  Grrat  Britain,  a certifi- 
cate from  the  monthly  meeting  of  which  the  mini- 
iter  is  a member  is  fufficient ; if  to  Ireland,  the  con- 
currence of  the  quarterly-meeting  is  alfo  required. 
Regulations  of  iimilar  tendency  obtain  in  other  yearly- 
* meetings. 

44  The  yearly-meeting  held,  in  London,  in  the  year 
1675,  appointed  a meeting  tc  be  held  in  that  city,  for 
the  purpofc  of  adviiing  and  ai&fling  in  cafes  of  fuffer- 
ing  for  confidence  fake,  which  hath  continued  with 
great  ufe  to  the  fociety  to  this  day.  It  is  compofed 
of  friends  under  the  name  of  corrcfpondcnts,  cholcn  by 
the  feveral  quarterly-meetings,  ami  who  refide  iu  or 
Bear  the  city.  The  fame  meetings  alfo  appoint  mem- 
bers of  their  own  io  the  country  as  corrcfpondents,  who 
arc  to  join  their  brethren  in  London  on  emergency. 
The  names  of  all  thefe  correfpondents,  previous  to  their 
being  recorded  as  fuch,  arc  fubmitlcd  to  tire  approba- 
tion of  the  yearly-meeting.  Thofe  of  the  men  who  are 
approved  mimlters  are  alfo  members  of  this  {netting, 
which  is  called  the  meeting  for  fuffaringt ; a name  arifing 
from  its  original  purpofc,  which  is  not  yet  become  en- 
tirely obficlctc. 

41  The  yearly-meeting  has  intruded  the  meeting  for 
fufferings  with  the  care  of  printing  and  dillributing 
books,  and  with  the  management  of  its  dock  ; and 
confidcred  as  a (landing  committee  of  the  yearly- 
meeting,  it  hath  a general  care  of  whatever  may  arile, 
during  the  intervals  of  that  meeting,  affc&ing  the  fo- 
ciety, and  requiring  immediate  attention  : particularly 
of  thofe  circumdanccs  which  may  occaiioo  an  applica- 
tion to  government. 

44  There  is  not  in  any  of  the  meetings  which  have 
been  mentioned  any  prclidcnt,  as  wc  believe  that  Di- 
vine Wifdom  alone  ought  to  prcfidc  ; nor  hath  any  mem- 
ber a right  to  claim  pre-eminence  over  the  reft.  The 
office  of  clerk,  with  a few  exceptions,  is  undertaken 
voluntarily  by  fome  member ; as  is  alfo  the  keeping 
of  the  records.  Where  thefe  are  very  voluminous. 
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It  is  remarkable,  that  all  the  fettlcracnts  of  tht  £«•  Qjislhy. 
ropeans  in  America,  except  the  (Quaker  fcttlement  of  * 
Pcnnfylvama,  were  nude  by  force  ot  arms,  with  very  little 
regard  to  any  prior  title  in  the  natives-  The  kings  of 
Spain,  Portugal,  prance,  and  Britain,  together  with 
the  States  of  Holland,  then  the  oijy  maritime  powers, 
gave  grants  of  fuch  parts  of  America  as  their  people 
could  lay  hold  on,  dudying  only  to  avoid  intcrfctence 
with  their  European  neighbours.  Put  Mr  Penn,  being 
a Quaker,  did  not  think  his  power  from  KingCha.  if. 
a fumcichi  title  to  the  country'  fmec  called  Pcnnfy/vania  t' 

He  therefore  aflcmbled  the  fachrma  or  princes  then  in 
that  country,  and  purchsifcd  from  them  the  extent  of 
land  that  he  wanted.  The  government  of  this  province 
is  mollly  in  the  hands  of  the  Quakers,  who  never  have 
any  quarrels  with  the  natives.  When  they  drfire  to 
extend  their  fcttlcmcnts,  they  purchafc  new  lands  of 
the  facheins,  never  taking  any  thing  from  them  by 
force.  How  unlike  is  this  conduct  to  that  of  the  Spa- 
niards, who  murdered  millions  of  the  natives  of  Mexico, 

Terra  Fiiina,  Peru,  Chili,  &c.  V 

QUALITY  Is  a word  which,  as  ufed  in  philofopki- 
cal  diiquiJitions,  cannot  be  explained  by  any  periphrafis-^^  ^ 
That  which  is  cxprtlfcd  by  it  mull  be  brought  into  the  Antootke* 
immediate  view  of  the  fienfes  or  intellect,  and  the  name 
properly  applied,  or  he  who  is  a ttrangcr  to  the  word 
will  never  be  maJc  to  comprehend  its  meaning.  Ari- 
dotir,  who  treated  it  at  a general  conception  fceond  in 
order  among  the  ten  predicaments  or  categories  (ice  Ca- 
tecoxy),  gives  feveral  chara&crs  of  it;  but  though  they 
arc  all  in  lome  rdpeets  juft,  no  man  could  from  them, 
without  oilier  all'll tance,  learn  what  quality  is.  Thus  he 
tells  US  *,  iiiiiitnr  rt  f n;  /•  * ?ra4- 

r«  y«o>i  **1  r*  *r’»t  r*  And  again,  OV*  Jt  »■  s*s>^* F 

Mut  *«b  ftrfit  r*<  w*r-T*i*(  Ktytrmr  y»g  ihf»  ijfw 

ov*  irti  »*V  «Ui  nli,,  • ««»’  I >'it> 

When  a man  comprehends,  by  means  of  hit  fenfea 
and  intcllc&,  what  it  is  which  the  word  quality  denotes, 
he  will  indeed  perceive  that  the  firft  of  tiiefc  characters 
is  applicable  to  fome  qualities  and  not  to  others ; that 
the  fceond  is  more  applicable  to  quantity  than  to  quality  * 
and  that  it  is  only  the  third  which  can  with  propriety 
be  confidcred  as  the  general  charaAcriitic  of  this  ptedi- 
cameut.  Thus  when  we  have  learned  by  our  feufe  of 
fight  that  wkitentfs  is  a quality  of  fnow,  and  bhtlneft  of 
coal ; and  by  means  of  obfervatton  and  reflection,  that 
w/Jom  is  a quality  of  one  mau  and  folly  of  another — we 
muft  admit  that  the  fcafible  quality  of  the  fnow  is  con- 
trary to  that  of  the  cool,  and  the  intellectual  quality  of 
wifdom  contrary  to  that  of  folly.  There  is,  nowever, 
no  contrariety  between  tv  if  Jam  and  wbitenefs  or  black- 
nr/},  nor  between  bardref  or  foftncftt  and  any  particular 
colour j for  ficnfiblc  and  intellectual  qualities  can  never 
be  compared  ; and  it  is  not  rafy,  if  poflible,  to  make  a 
companion  between  qualities  perceptible  only  by  diffe- 
rent fienfes ; Nay,  among  qualities  perceptible  by  the 
fame  feufe,  wc  often  meet  with  a difference  where  there 
is  no  contrariety  ; for  though  the  figure  of  a cube  is  dif- 


smd  require  a koufe  for  their  depofite  (as  is  the  cafe  fertnt  from  that  of  a fphert , and  the  figure  of  a fquare 

in  London,  where  the  general  records  of  the  fociety  in  e~ — *L_*  “r  ~ *~/  <*“1‘ — f * ‘l 

Gicat  Britain  arc  kept),  a clerk  is  hired  to  hare  the 
care  of  them  j but  except  a few  clerks  of  this  kind, 
and  portions  who  have  the  care  of  meeting-houfes,  none 
receive  any  ftipend  ox  gratuity  for  their  kniccs  in  our 
religious  fociety.'1 


from  that  of  a nWr,  the  fphcrc  is  not  contrary  to  the 
cube,  nor  the  circle  to  the  fquare. 

His  fecund  cliaratterillrc  of  this  genns  is  dill  lets  pro- 
per than  the  firil.  It  is  indeed  true  that  fome  qualities 
admit  of  intenfum  ant;  rtmffwn  1 for  fnow  is  whiter  than 
paper,  and  one  woman  is  handfumer  than  another ; but 
4 of 
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' Qatl*?  pf  t!ur  fyecU#  of  quality  osftrd  Af*f*  we  smnot  predi-  feel  eurfdvM  inclined  to  regret  Locke's  ignortnee  of 

cate  either  war*  or  left,  A crown-pisec  may  have  as  Ariftotlc’}  diftinftions  j but  we  cannot  help  thinking,'1  v ■’  '* 
much  of  the  circular  qualitj  in  it  at  the  plane  of  the  that  had  the  Britilh  philosopher  attended  to  the  Stagy- 
cquator,  and  a mulket-buftet  as  much  of  the  fphencal  rite’s  account  of  qualities  in  capacity  and  qualities  in 
quality  as  tlsc  orb  of  the  fun.  It  is  indeed  aj>ropcrty  completion,  this  perplexing  queftion  would  never  have 

been  flatted.  It  is  jitftly  obferved  in  the  Fffay  on  Hu- 


% 
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of  all  quantity  to  admit  of  intention  and  remifpon  ; and 
therefore  this  ought  to  have  been  given  as  the  charac- 
ter not  of  the  fecond  but  of  the  third  category'.  Sec 
Quantity, 

That  it  is  only  from  a comfarifon  of  their  qualities  that 
%r«wd  tf  t flrtyrj  art  denominated  like  or  unlike,  or  that  on.  thing  can- 
qoa  ict-  ^ referable  another  but  in  fome  quality,  is  indeed  a juft 
observation.  We  know  nothing  directly  but  qualities 
ftnbUe  and  intcflctiual  (fee  MtTAfHYSiCt,  n1  149, 
150,  151,  and  217)  ; and  as  thefe  have  no  resemblance 
to  each  other,  we  conclude  that  body  or  matter,  the 
fubjeft  of  the  former,  is  a being  unlike  mind,  the  fub- 
jc£>  of  the  latter.  Even  of  bodies  thcmfelvci  we  can 
lay,  that  one  is  like  or  unlike  another  only  by  virtue  of 
their  qualities,  A bad)  of  ivory  rcfembles  a ball  of  fnow 
in  lit  figure  and  colour,  but  not  in  its  co/dnefs  or  hardnefij 
a ball  of  lead  may  refcmblc  a ball  of  fnow  fn  its  figure 
and  co/dnefs,  but  not  in  its  colour ; and  a cube  of  ivory 
rcfembles  not  a ball  of  lead  either  in  figure,  colour,  or 
coldntjs . The  mind  of  a brute  rcfembles  that  of  a man 
in  it*  powers  of  fenfatton  and  perception,  but  does  not 
refemble  it  in  the  powers  of  volition  and  reafowng  ; or 
at  haft,  the  itfcmblance,  in  this  Utter  inilancc,  is  very 
flight*  All  bodies  refemble  one  another  in  being  folid 
and  extended,  and  all  minds  in  being  more  or  left  ac- 
tive. Likeneft  or  mtiienefs  therefore  is  the  univerfal 
. chsraftcriilic  of  the  category  quality . 

Impc^rsnt  Ariftotlc  has  other  (peculations  refpefling  quality, 
rftftin&iuu  which  are  worthy  of  notice.  He  diitinguilhu  between 
cl  quality,  qmJjtjtt  which  arc  ejfential  and  thole  which  are  accidev - 
tali  between  qualities  which  are  natural  and  tbofe 
which  are  acquired  j and  he  f peaks  of  the  qualities  of 
capacity  and  tbofe  of  completion.  Extend  on  and  figure  in 
general  are  qualities  dTcntial  to  all  bodies  j but  a parti- 
cular rxtcnfion,  fitch  as  an  inch  or  an  ell , and  a particu- 
lar figure,  fuch  as  a cube  or  a fphtre , are  Qualities  acci- 
dental to  bodies.  Among  the  natural  qualities  of-glafs 
it  is  one  to  tranftr.it  objefts  of  vifion  s but  to  enlarge 
the  hr  objefts  is  tut  adventitious  or  acquired  quality.  The 
fame  quality  may  be  natural  in  one  fubftance,  as  attrac- 
tion in  the  magnet  j and  acquired  in  another,  as  the 
kune  attraction  in  the  magnetic  bar.  Docility  may  be 
c*Hed  a quality  natural  to  the  mind  of  man,  fcicnce  an 
acquired  one,  Tt*  underftand  what  he  means  by  quali- 
ties of  capacity  and  completion,  it  may  be  fulBcicnt  to  ob- 
frrvc  that  every  piece  of  iron  has  the  qualities  of  a ra- 
sor  in  capacity,  bccaufe  it  may  be  converted  into  Heel, 
and  formed  into  a razor : when  it  is  fo  formed,  it  has, 
in  the  language  of  this  fage,  the  quality  of  a razor  in 
completion.  Among  the  qualities  of  capacity  and  comple- 
tion, the  mofl  important,  and  what  may  lead  to  iatereft- 
ing  {peculations,  is  the  rrafoning  faculty  of  man.  A 
capacity  of  rationing  is  cflcntifcl  to  the  human  mind  ; 
but  the  completion  of  this  capacity  or  aOual  rrafoning  is 
Bot,  other  wife  infants  surd  per  funs  ajletp  would  be  ex- 
a eluded  from  the  human  fpccics. 

Overlooked  Mr  l-ocke  has  puzzled  his  readers,  and  perhaps  him- 
by  Loin*.  with  a queftion  refpedting  the  fpccics  of  an  idiot 
•Bo-  k lv,  ^ cbang«ling,  vhom  he  pronounces  to  be  lonicthing 
v.  4*  $ ^’between  a man  and  a brute  #.  It  is  not  often  that  we 


man  Undemanding,  that  of  real  tjfcnce:  we  know  no- 
thing : but  that  every  man  felc^ts  a certain  number  of 
qualities  which  he  has  always  perceived  united  in  certain 
beings ; and  forming  thefe  into  one  complex  conception, 
gives  to  this  conception  a Jfiecific  name,  which  he  ap- 
plies to  every  being  in  w hich  he  finds  thofe  qualities  _ r 
united.  Tins  is  undoubtedly  the  procefs  of  the  mind  in  Arrange 
forming  genera  and  fpccics  ; and  as  die  excellent  author  caoCc- 
rcfufci  die  name  of  man  to  the  changeling,  it  is  obvious  Tuence  °f 
tluit  the  complex  conception,  to  which  he  gives  that^'1^**** 
name,  mull  imply  ratiotio/ity  or  the  aSuai  excriifc  of  rca- 
fun.  But  this  limitation  will  exclude  many  bcingg  from 
the  fpccics  man,  whom  Mr  Locke  certainly  confidctcd  as 
men  and  women.  Not  to  mention  infants  and  perfons 
in  found  flap,  bow  fhall  we  clafs  thofe  who,  alter  ha- 
ring lived  3c  or  40  years  in  the  full  exercife  of  reafon, 
have  been  fuddenly  01  by  degrees  deprived  of  it  by  fome 
difordcr  in  die  brain  I 

From  Marlb'rotigh’s  eyes  the  ft  rca  ms  of  dotage  flowj 

And  Swift  expires  a driveller  and  a fhow. 

Johnson. 

But  were  the  hero  and  the  wit  in  thofe  deplorable  eif 
cumftancea  excluded  from  the  human  fpccics,  and  darted 
between  men  and  brutes  ? No  furely  ; they  were  both 
acknowledged  to  be  men,  bccaufe  they  were  known  to 
have  the  quality  of  reafon  in  what  Ariftotlc  would  have 
called  capacity.  Their  dotage  and  drivelling  originated 
from  fome  difordcr  in  their  bodies,  probably  in  the  re- 
gion of  the  brain  ; and  Locke  himfeif  contends  that  no 
defeat  in  body  is  fufficient  to  degrade  a perfon  from  the 
rank  of  manhood.  Again,  lunatics  have  the  cxercife  of 
reafon,  except  at  new  and  full  moon.  Are  thefe  un- 
happy beings  fometimes  men  and  fometimes  a fpccics 
by  themfelves  between  men  and  brutes  ? 

Jt  appears,  therefore,  that  nor  the  atlual  exercife  of  Fallacy  at 
reafon,  but  reafon  in  capacity , ought  to  be  included  inhl*  Joc’ 
the  complex  conception  to  which  wc  give  the  fpccific  freaicf 
name  of  man,  as  fome  of  thegreateft  men  that  ever  lived  (he  human 
have  been  during  parts  of  their  lives  deprived  of  the  fpccics. 
power  of  aQual  rtafoning.  This,  however,  it  will  be 
laid,  docs  not  remove  the  difficulty  ; for  the  occalional 
cxercife  of  reafon  in  lunatics,  and  the  great  exertions  of 
it  in  fuch  men  as  Swift  and  Marlborough,  fliow  that 
they  had  it  in  capacity  at  all  times  1 whereas  we  have  no 
evidence  that  changelings  have  even  a capacity  of  rea- 
foning  at  any  time,  fince  they  never  do  a rational  attion, 
nor  ever  utter  a fcntencc  to  the  piupofe.  '1  hat  we  have 
no  direff  and  pojtlive  evidence  of  the  minds  of  change- 
lings being  'capable  cf  rcafoning,  were  they  fupplicd 
with  proper  organs,  mull  be  granted  j but  the  probabi- 
lities of  their  being  fo  arc  many  and  great.  We  know 
by  experience  that  the  actual  exercife  of  reafon  may  be 
interrupted  by  an  occafional  and  accidental  prelfure  on 
the  brain  : and  therefore  wc  cannot  doubt  but  that  if 
this  preflure  were  rendered  permanent  by  any  wrung 
configuration  of  the  He  nil  given  to  it  in  the  womb,  or 
in  the  act  of  being  born  into  the  world,  an  infant,  with 
a mind  capable  of  rcafoning  by  means  of  proper  organ*, 
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fey  fuch  accidents,  and  is  not  the  quality  of  an  inferior 
» mind  occaAonatly  given  to  a human  body,  will  at  lead 
7 teem  probable  from  the  following  conftdcratiorw. 

True  doc-  Jt  docs  not  appear  that  an  animal  body  can  live  and 
tnnc*  more  but  while  it  is  a&uated  by  fbme  mind.  Whence 
then  does  the  unborn  infant  derive  its  mind  ? It  mud 
be  either  immediately  from  God,  or  ex  traduce  from  its 
parents  ; bnt  if  the  mind  of  mnn  be  immaterial,  it  can- 
not be  tK  traduce.  Now,  as  idiots  arc  very  few  in  num- 
ber when  compared  with  the  rational  part  of  the  human 
fpecies,  and  as  God  in  the  government  of  this  world 
acts  not  by  partial  but  by  general  law’s  ; we  imI  con- 
clude that  the  law  which  he  has  cftablifhrd  rcfpe&irtg 
the  union  of  mind  and  matter,  is,  that  human  bodies 
Owdl  be  animated  with  minds  endowed  with  a capacity 
of  rcafoning,  and  that  thofc  who  never  exert  this  capa- 
city are  prevented  by  fomc  fuch  accident  as  we  hare 
afiigned. 

For  a further  account  of  qualities,  why  they  are  fup- 
pofed  to  inhere  in  fame  fubjetfc,  together  with  the  ufual 
diflindiea  between  the  primary  and  fccondary  qualities 
of  matter,  fee  Mitaphysics,  Part  II.  Chap.  i. 

Chemical  Qyaunss,  thofe  qualities  principally  intro- 
duced by  means  of  chemical  experiments,  as  fumigation, 
amalgamation,  cupcllation,  volatilization,  precipitation, 
&c. 

Quality,  is  al(b  nfed  for  a kind  of  title  given  to 
certain  perfons,  in  regard  of  their  territories,  iigniories, 
er  other  pretentions. 

QUANGA,  See  Csm. 

QTJANG-fing-fou,  a city  in  China,  is  fituated  in 
the  northern  part  of  the  province  of  Pe-tcheli,  between 
the  provinces  of  Chang- tong  and  Ho- nan,  and  has  nine 
cities  of  the  third  dais  dependent  on  it ; all  its  plains 
are  weD  watered  by  rivers.  Among  its  temples,  there 
i$  one  dedicated  to  thofe  men  who,  as  the  Ckinefe 
pretend,  di (covered  the  fccrct  of  rendering  thcrafdvcs 
immortal. 

QUANGSI,  a province  of  China*  bounded  on  the 
north  by  Koe-Tcheau  and  Hu-Quang  ; on  the  eaft,  by 
Yunan  and  Quamong  ; on  the  fouth,  by  the  fame  and 
Ton-quin  ; and  on  the  weft,  by  Yun-naru  It  produces 
great  plenty  of  rice,  being  watered  by  feveral  large  ri- 
vers. The  fouthem  par*  is  a flat  country,  and  well  cul- 
tivated ; but  the  northern  is  full  of  mountains  covered 
with  trees.  It  contains  mines  of  all  forts ; and  there 
m a gold-mine  lately  opened.  The  capital  town  is 
Quic-ling. 

A very  Angular  tree,  fays  Grafier,  grows  in  this 
province  ; inftrad  of  pith,  it  contains  a foft  pulp,  which 
yields  a kind  of  flour  : the  bread  made  of  it  is  faid  to 
be  exceedingly  good.  Beikles  paroquets,  hedgehogs, 
porcupines,  and  rhinocerofes,  a prodigious  number  of 
wild  animals,  curious  birds,  and  uncommon  infects,  arc 
found  here. 

This  province  contains  12  villages  of  the  tirft  dafs, 
and  80  of  the  fccond  and  third. 

QUANG-tono,  a province  of  China,  bounded  on 
the  oft  by  Kiang-fi  and  Fokien  ; on  the  fouth,  by  the 
ocean  ; and  on  the  weft,  by  Tonqoin.  This  province 
is  divertitied  by  valleys  and  mountains  ; and  yields  two 
crops  of  corn  in  a year.  It  abounds  in  gold,  jewels,  ftlk, 
pearls,  tin,  quickfilver,  fugar,  brads,  iron,  Heel,  iak- 


petre,  ebony,  and  feveral  forts  of  odoriferous  wood)  be-  Qgwulif* 
tides  fruits  of  all  forts  proper  to  the  climate.  They  » 4 

have  a prodigious  number  of  ducks,  whole  eggs  they 
hatch  in  ovens  ; and  a tree,  whole  wood  is  remarkably 
hard  and  heavy,  and.  thence  called  irou-rvood,  The 
mountains  are  covered  with  a fort  of  often  which  creep 
along  the  ground,  and  of  which  the)-  make  baftcets,  hur- 
dles, matt*,  and  ropes. 

Although  the  climate  of  this  province  is  warm,  thu. 
air  is  pure,  and  the  people  are  robuft  and  healthy.  They 
are  very  indnftrious;  ami  it  muft  be  allowed  that  they 
poflefs  in  an  eminent  degree  the  talent  of  imitation  : if 
they  are  only  fttown  any  of  our  European  works,  they 
execute  others  like  them  with  the  molt  furprtting  exact - 
nefs.  Tbit  province  fufltred  much  during  the  civil 
wars ; but  at  prefent  it  in  one  of  the  muft  flouriflung 
in  the  empire  ; and,  as  ic  is  at  a great  diftance  from 
court,  its  government  is  one  of  the  mod  important. 

This  province  is  divided  into  ten  diftri&s,  which  con- 
tain i o cities  of  the  tirft  dafs,  and  84  of  the  fccond  and 
third.  Canton  is  the  capital  town.  1 

QUAN  riTY,  as  explained'  by  the  great  Englifti  Quanbry’ 
lexicographer,  is  that  property  of  any  thing  which 
may  be  incrcafcd  or  diminifticd.  This  interpretation  of 
the  avord  is  certainly  juft,  and  for  the  purpofes  of  com- 
mon convention  it  is  tufEciently  determinate;  but  the 
man  of  feitmee  may  expert  to  find  in  a work  like  our* 
a definition  of  the  thing  tignttied.  This,  however,  can- 
not be  given  him.  A logical  definition  contifts  of  tbe 
gtnus  under  which  the  thing  defined  is  ranked,  and  the 
ftftifi'  difference  (fee  Logic,  n°  a-,  flee.) ; but  quaoti- 
ty  is  ranked  under  no  genus.  In  that  icbool  where 
fuch  definitions  were  moft  valued,  it  was  coofidered  as 
one  of  the  ten  categories^  or  general  conceptions,  under 
which  all  the  objects  of  human  a pp rehen (ton  were  mut- 
tered, like  foldiers  in  an  army  (fee  Catscohy  and  Phi- 
losophy,  n«  22.)  On  this  account,  even  Ariftotle 
himfclf,  who  delighted  in  definitions,  and  was  not  cab-  - 

ly  deterred  from  a favourite  purfuit,  could  not  confift-  s 
ently  with  his  own  rules  attempt  to  define  quantity.  He 
characterizes  rt,  however,  in  feverai  parts  of  his  works  ; Tj 
and  particulaily  in  the  15th  chapter  of  the  4th  book  of 
bis  metaphyfics,  where  be  gives  the  following  account 
of  the  three  frrft  categories : T«w3«  put  y«f , *y  •'  nr«» 

* u***  i‘  tn  »’  w.»Ih  ft**  *rm  Si. vi  t*  «on>  11.  •«  Things  are 

the  fame , of  which  the  substance  is  one  ; fimilar,  of 

which  the  quality  is  one ; equal,  of  which  the  q^ian* 

tity  is  one.  Again,  he  teUa  us*,  that  the  chief  charac-  * Pr*te^ 

teriftic  of  quantity  is,  that  it  may  be  denominated 

and  unequal. 

That  any  man  can  become  wifer  by  reading  fuch  de- 
feriptions  m thefe,  none  but  an  idolater  of  A rift  otic 
will  fuppofe.  There  is,  indeed,  no  periphrafa  by 
which  wc  can  explain  what  is  meant  by  quantity  to 
thofc  who  have  not  prevkmfly  formed  fuch  a notion.— 

All  that  can  be  done  by  making  the  attempt  is  only^to 
fettle  language,  by  (fating  exactly  the  cafes  in  which 
we  ufe  this  word  in  the  greateft  conformity  to  general 
cuitom  ; for  there  a a laxnefs  or  carelefsnefs  of  expref- 
fion  in  the  language  of  moft  men,  and  our  notions  are 
frequently  communicated  by  fpcech  in  a way  by  no 
means  predfe  j fs  that  it  is  often  a great  chance  that 
the  notions  excited  in  the  mind  of  the  hearer  are  not  * 
exaft  counterparts  of  thofe  in  the  mind  of  the 
fpeakcr. 


The 
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^*”**7-  Tta  undcrftandings  of  men  differ  in  nothing  more  kind,  that  the  great nrfi  of  a favour  is  in  the  diredl  Qtsmify 
L ’ remarkably  than  in  their  power  of  abftra&ion,  and  of  compound  ratio  of  tbc  fenrice  performed  and  the  dig-  — — %r— 
rapidly  forming  conceptions  fo  general  and  fimplc  as  wty  of  the  performer,  and  the  invtrfc  ratio  of  the  me*  whi[4h  j, 
not  to  be  clogged  with  diftinguifhing  circumllances,  rit  and  rank  of  tbc  receiver;  that  the  value  of  a cha-jmprp wl* 
... i.;_k  — — l-  J-ff *-  i—  -*‘*r  - *i  • »u. j ■ _r  .i..—!  ...  i ■ . ' .*  1 


wrhich  may  be  different  in  different  minds  while  uttering 
and  hearing  the  lame  words : and  it  is  of  great  conic* 
quence  to  a man  of  feientific  habits,  either  to  cultivate, 
if  pofliblc,  this  talent,  or  to  fuperfedc  its  ufc,  by  ftudi- 
midy  forming  to  lunifclf  notions  of  the  moft  important 
umvtrjiiU  in  his  own  courfc  of  contemplation,  by  care- 
ful abstraction  of  every  thing  extraneous.  His  lan- 
g'Wgt  by  this  means  becomes  doubly  initruAive  by  it* 
extreme  precifion  ; and  he  will  even  judge  with  greater 
certainty  of  notions  intended  to  be  communicated  by 
the  more  flovenly  language  of  another  perfon. 

Wc  cannot  fay  that  there  is  much  ambiguity  in  the 
general  ufc  ot  the  term  quantity  ; But  here,  as  in  alt 
other  calcs,  a love  of  refinement,  of  novelty,  and  fre- 
quently of  vanity,  and  the  wilh  of  appearing  ingenious 
and  original,  have  made  men  take  advantage  of  even 
the  fmali  latitude  with  which  the  carelcfa  ufe  of  the 
word  will  furuifh  them,  to  amufc  thcmfch'cs  and  tbc 
public  by  giving  the  appearance  of  fcieucc  to  empty 
(bunds. 

The  iuHjcA  Mathematics  is  undoubtedly  employed  in  dffcovcring 
•f  mat  he-  and  Rating  many  relations  of  quantity  j and  it  is  in  this 
matkal  r*»xi*cgofy  alone  that  any  thing  is  contemplated  by  the 
•’  mathematician,  whether  in  geometry,  arithmetic,  or  al- 
gebra. Hence  mathematics  haa  been  called  the  fcicnce 
of  quantity.  The  Jimplicity  of  the  object  of  the  ma- 
thematician’s contemplation,  and  the  unparalleled  di- 
ll metnefa  with  which  he  can  perceive  its  modifications, 
have  enabled  him  to  erc£i  a body  of  fcicnce,  eminent 
not  only  for  its  certainty,  but  alfo  for  the  great  length 
to  which  he  can  carry  his  rcafonings  without  danger  of 
error  ; and  the  intimate  connection  which  this  fcicnce 
has  with  the  arts  of  life,  and  the  important  fcrvices 
which  it  has  performed,  have  precured  it  a moft  ref  pc  st- 
able place  in  the  circle  of  the  fcicnce s.  Ingenious  men 
have  availed  themfelves  of  this  pre-eroincncc  of  mathe- 
matics, and  have  endeavoured  to  procure  refped  for 
•heir  difqnifitions  on  other  fubje&s,  hy  prefenting  them 
to  the  public  as  branches  of  mathematical  fcicnce,  and 
therefore  fufceptible  of  that  accuracy  and  certainty 
which  are  its  peculiar  boall.  Ou*  moral  affe&iont,  our 
fcnfatiuns,  our  intellectual  powers,  are  all  fufceptible  of 
augmentation  and  diminution,  are  conceivable  as  greater 
and  left  when  Rated  together,  and  arc  familiarly  fpoken 
of  as  admitting  of  degrees  of  comparison.  We  are 
perfectly  well  underftood  when  we  fay  that  one  pain, 

. heat,  grief,  kindnefs,  is  greater  than  another ; and  as 
this  is  the  diftmguilhing  ckara&rriftic  of  quantity,  and 
U quantity  is  the  fubjed  of  mathematical  difcuiBon,  we 
fuppofc  that  thefe  fubjects  may  be  treated  mathemati- 
cally. Accordingly,  a very  celebrated  and  excellent 
• TV  Frtm.  philofopher*  has  laid,  among  many  things  of  the  fame 
ru  Huub* •* 


ratter  is  in  the  compound  ratio  of  the  talents  and  viltue,  i ntroduced 
dec.;  and  he  has  delivered  a number  of  formal  propo- int° °*h«r 
fitions  on  the  moil  interesting  queftionsin  morals,  couch* ^U^J*^** 
cd  in  this  mathematical  language,  and  even  exprelTcd  by 
algebraic  formulae.  But  this  is  mete  play,  and  convey* 
no  inftrudion.  Wc  uuderttand  the  word* ; they  con- 
tain no  ahfurdity ; and  in  as  far  as  they  have  a fenfe,  we 
believe  the  proportions  to  be  true.  But  they  give  no 
greater  precifion  to  our  femiments  than  the  more  ufual 
exprefiions  would  do.  If  wc  attend  dofcly  to  tlie 
meaning  of  any  one  of  fuch  proportions,  wc  Hull  find 
that  it  only  expreffes  fome  vague  and  iadiilind  notion* 
of  degrees  of  thofc  emotions,  fcntimcDts,  or  qualities, 
which  would  be  juft  as  well  conceived  by  means  of  the 
exprefiions  of  onhnary  language  ; and  that  it  is  only  by 
a fort  of  analogy  or  afcmblancc  that  this  mathematical 
language  conveys  any  notions  whatever  of  the  fubjeds.  s 
The  objed  of  contemplation  to  the  mathematician  is  The  ma- 
not  whatever  is  fufceptible  of  greater  and  Irk,  but  what  tfiemad* 
is  mcafurabk  ; and  mathematics  is  not  the  fcicnce  of6**  *oru 
magnitude,  in  its  moft  abftraCfcd  and  general  accepta*  on^q-wn-- 
tion,  but  of  magnitude  which  can  be  mcafured.  It  issues  that" 
indeed,  the  science  of  measure*  and  whatever  is  e mes. 
t seated  in  the  way  of  menfuration  is  treated  matliema-fwr4*J*c* 
tically.  Now,  in  the  difeoarfc  of  ordinary  life  and 
ordinary  men,  many  things  arc  called  quantities  which 
wc  cannot  or  Jo  not  mcafurc.  This  is  the  cafe  in  the 
inllanccs  already  given  of  the  affections  of  the  mind, 
pleafure,  pain,  beauty,  wifdom,  honour,  See.  Wc  do 
not  fay  that  they  arc  incapable  of  mcafurc  ; but  wc 
have  not  yet  been  able  to  mcafurc  them,  nor  do  we 
think  of  meaftiring  them  when  we  fpcak  rationally  and 
ufcfully  about  them.  Wc  therefore  do  not  confidcr 
them  mathematically  ; nor  can  wc  introduce  mathema- 
tical precifion  into  our  difculfions  of  thefe  fubjeds  till 
we  can,  and  actually  do,  mcafurc  them.  Pcrfons  who 
are  precife  in  their  expreffion  will  even  avoid  fuch  phi  ale* 
on  thefe  fubjeds  as  fuppofc,  or  ftridly  exprefs,  fuch 
mcafurtment.  We  Ihould  be  much  embarraifed  how  to 
anfwcr  the  queftion,  How  much  pain  docs  the  tooth- 
ache give  you  juft  now ; and  haw  much  is  it  eafier  fince 
yeftetday  ? Yet  tlie  anfwcr  (if  we  had  a mcniurc)\ 
would  be  as  eafy  as  to  the  qticftkm,  How*  many  guinea* 
did  you  win  at  cards  ? or  how  much  laud  have  you 
bought  ? Nay,  though  wc  fay  familiarly,  M I know 
well  how  much  fuch  a misfortune  would  alfed  you," 
and  are  ubckrftood  when  wc  fay  it,  it  would  be  aukward 
language  to  fay,  “ I know  well  the  quantity  of  your 
grid.’*  It  is  in  vain,  therefore,  to  raped  mathematical 
precifion  in  our  difeourfe  or  conceptions  of  quantities  in  . 
the  moft  abftradcd  fenfe.  Such  precifion  is  confined 
to  quantity  which  may  be  and  is  mcafured  (a).  It  is 

only 


(a)  To  talk  intelligibly  of  the  quantity  of  a pain,  wc  Ihould  have  fome  ftandard  by  which  to  mcafurc  it  j 
fume  known  degree  ol  it  fo  well  afccrtaincd,  that  all  men,  when  talking  of  it,  fhould  mean  the  fame  thing.— 
And  we  Ihould  be  able  to  compare  other  degrees  of  pain  with  this,  fo  as  to  perceive  diftindly,  not  only  whether 
they  exceed  or  fall  Ihort  of  it,  but  alfo  how  much,  or  in  what  proportion  ; whether  by  an  half,  or  a fifth,  or 
tenth.  Kiui. 


aid  y trifling  with  the  imagination  when  wc  employ  mat  hg- 
roatical  language  on  fwbjtxts  which  have  not  thia  property. 

It  wiH  therefore  be  of  fome  ferric*  in  foicnce  to  dif. 
criminate  quantities  in  this  view}  to  point  out  what 
t we  fufccptiblc  of  meafurc,  and  what  arc  not, 

Mr  attiring  What  i»  meafuring  l It  is  one  of  thefe  two  things : It  is 
espUuicd,  cither  finding  out  fome  known  magnitude  of  the  thing 
imnturtd,  which  we  can  demonftrate  to  he  equal  to  it ) 
or  to  find  a known  magnitude  of  it,  which  being  ta- 
ken fo  many  times  {hall  be  equal  to  It.  The  geometer 
we'ifurea  the  contents  of  a parabolic  fpacc  when  he  ex- 
hibits a parallelogram  of  known  dimcnfiona,  and  demon- 
ttrates  thut  this  parallelogram  is  equal  to  the  parabolic 
fpacc.  In  like  manner,  he  meafiirrs  the  folid  contents 
of  an  infinitely  extended  hyperbolic  fpindlc,  when  he 
exhibits  a cor.e  of  known  dimentions,  ami  demonftrutes 
that  three  of  thefe  cones  arc  equal  to  the  fpindle. 

In  this  procvfs  it  will  be  found  that  he  actually  fub* 
divides  the  quantity  to  be  menfured  into  parts  of  which 
It  con  tills,  and  date*  thefe  parts  as  a&ually  making  up 
the  quantity,  fpecifying  each,  and  ofTtgiting  its  boun- 
daries. He  goes  on  with  it,  piece  by  piece,  demon- 
ft  rating  the  refpedlive  equalities  as  he  goes  along,  till  he 
has  exha  lifted  the  figure,  or  confidered  all  its  part*.  — 
When  he  meafuret  by  means  of  a fubmohiplc,  ai  wticn 
he  thows  the  (urisce  of  a fphere  to  be  equal  to  four  of 
its  great  circles,  he  flops,  after  having  demooftntted  the 
equality  of  one  of  thefe  circles  to  one  part  of  the  fur- 
fiacc  : then  he  demooftratet  that  there  arc  other  three 
arts,  each  of  which  is  precisely  equal  to  the  one  he 
as  minutely  confidered.  In  this  part  of  the  proeef* 
be  cxprcfsly  afljgns  the  whole  fur  fact’  into  its  diftinft 
portions,  of  which  he  demon  Urates  the  equality. 

But  there  is  another  kind  of  geometrical  mcafuie- 
anrut  which  proceeds  on  a very  different  principle. 
1 he  geometer  conceives  a certain  individual  portion 
©f  his  figure,  whether  line,  angle,  furfaoc,  or  folid,  as 
known  in  refpeft  to  its  dimenfions.  He  conceives  this 
# to  be  lifted  from  its  place,  and  again  laid  down  on  the 
mujoirjny  part  of  the  figure4,  and  that  it  is  equal  to  the 
part  which  it  now  cover*;  and  therefore  that  this  part 
together  with  the  fir  ft  is  double  of  the  firft  ; he  lifts  it 
again,  und  lays  it  down  on  the  next  adjoining  part, 
and  affirms  that  this,  added  to  the  two  former,  make 
up  a quantity  triple  of  the  firft.  He  goes  on  in  this 
way,  making  fimilar  inferences,  till  he  can  demonftrate 
that  he  has  in  this  manner  covered  the  whole  figure  by 
twenty  applications,  and  that  his  moveable  figure  will 
cover  no  more;  and  he  affirms  that  the  figure  is  twenty 
times  the  part  employed. 

This  mode  is  precifely  fimilar  to  the  manner  of  prac- 
tical mcafurement  in  common  life : we  apply  a foot-rule 
fucccffivvly  to  two  lines,  and  find  that  30  applications 
cxbauit  tiic  one,  while  it  rruuirca  35  to  exnauft  the 
SutlM’s  other.  We  fay,  therefore,  that  the  one  line  is  30  and 
fourth  pro-  the  other  35  feet  long;  and  that  thefe  two  lines  are  to 
portion,  each  other  111  the  ratio  of  jo  to  35.  Having  meafured 
two  (horter  lines  by  a fimilar  application  of  a jfiek  of 
an  inch  long  30  time*  to  the  one  and  35  timas  to  the 
ether,  we  fay  that  the  ratio  of  the  two  firft  lines  is  the 
fame  with  that  of  the  two  laft.  Euclid  has  taken  this 
method  of  demonftrating  the  fourth  prepofition  of  the 
firft  book  of  his  celebrated  elements. 

But  all  this  procvfs  is  a fiction  of  the  mind,  and  it  is 
Jthe  £&on  of  an  impoftbihty  U u even  mam  twain, 


that  is,  we  cannot  In  fmngmation  make  this  appU««tioq  Quandtf. 
'of  one  figure  to  another  ; and  we  prefume  to  fay,  that, 
if  the  elements  of  geometry  cannot  be  drmonftrated  in 
fome  other  way,  the  fcicncc  iiu  not  tliat  title  to  pure,  ab- 
ftratt,  and  infallible  knowledge,  which  is  ufually  allowed 
it.  We  cannot  fmpfofe  one  ofthe  triangles  lifted  and  laid 
on  the  other,  without  fuppofing  it  fomething  different 
from  a triangle  in  abjiralie.  The  faJividmality  of  fuch 
a triangle  confifts  foldy  in  its  being  in  the  preeife  place 
where  it  is,  and  in  occupying  tool  portion  of  (pace, 

If  we  could  diftindtly  conceive  otherwise,  we  fHould 
perceive  that,  when  we  have  lifted  the  triangle  from  ita 
place,  and  applied  it  to  the  other,  it  is  gone  from  ita 
former  place*  and  that  User*  is  no  longer  a triangle 
there.  1 hi*  is  inconceivable,  and  fpacc  has  always  been 
acknowledged  to  be  immoveable,  There  is  therefore 
fome  logical  defeat  in  Euclid’s  demoaftration,  We  ap- 
prehend that  he  is  labouring  to  dcioonftratc,  or  rather 
illuftratc,  a Uranic  apprehenfion.  This  indeed  is  the 
utmoft  that  can  be  done  in  any  demonftration  (fee  Mr- 
TAf  hv sics,  n°  fia.)  j but  the  mode  by  which  he  guide* 
the  mind  to  the  apprchenfion  of  the  truth  of  his  fourth 
propoluion  is  not  confident  either  with  pure  mathe- 
matics or  with  the  laws  of  corporeal  nature.  The  real 

firoccfs,  as  laid  down  by -him,  teems  to  be  this.  We 
uppofe  fomething  different  from  the  nbllnft  triangle ; 
tome  'iking  that,  in  conjunction  with  other  properties, 
has  the  property  of  being  triangular,  with  certain  di* 
mentions,  oi  two  of  its  fidcs  und  the  included  angle.  It 
has  avowedly  another  property,  not  effVntial  to,  and 
not  cont;uoed  in,  the  abftraft  notion  of  a triangle,  vis, 
mobility.  We  ajfo  fuppufc  it  permanent  in  tfcape  und 
dimenfions,  or  thflt  although^swWsg  its  motion,  it  due* 
not  occupy  the  J# nr  it  continues,  and  aU  its  parts, <. 

to  occupy  an  ttpialjpact.  In  (hurt,  our  conception  is 
very'  mixed,  and  does  not  perceptibly  differ  from  our 
conception  of  a triangular  piece  of  matter,  where  the 
triangle  is  not  the  fubjtft,  out  an  adjunct,  a quality. 

And  when  we  fuppofc  the  application  made,  we  are  not 
in  taft  fuppofing  two  abftraA  triangles  to  coincide, 

'I  bis  we  cannot  do  with  any  thing  like  diftin&ncfi)  for 
•ur  diftinet  conception  now  is,  not  that  of  two  triangle* 
coinciding,  but  of  one  triangle  being  now  exa&ly  occu- 
pied by  mat  moveable  thing  which  formerly  occupied 
the  other.  In  fhort,  it  is  a vulgar  mcafurement,  reftriefc- 
cd  by  fuppofitioq*  which  arc  inadrniffiblc  in  aft  -Huai 
meafurements  in  the  prefer*  univerfe,  in  which  no  move- 
able material  thing  is  itKwn  to  be  permanent,  cithe? 
in  fhape  or  magnitude. 

This  is  an  undeniable  confequrnce  of  the  principle 
•f  universal  gravitation,  and  the  compreffihUity  of  cveiy 
kind  of  tangible  matter  with  which  we  are  acquainted. 

Remove  the  brafs  rule  but  one  inch  from  its  place  j 
its  gravitation  to  the  earth  and  to  the  reft  of  the  uni- 
verse is  immediately  changed,  and  its  dime  nouns  change 
of  coitfcqucncc,  A effange  of  temperature  will  produce 
a fimilar  efftft  i and  this  is  attended  to  and  confidered 
in  all  nice  menfurations.  We  do  the  beft  we  cun  to  affurc 
ourfetves  that  our  rule  always  occupies  • fenfibly  equal 
fpacc ; and  we  mull  be  contented  with  clianccs  of  craor 
which  we  can  neither  perceive  nor  remove, 

We  might  (were  this  a proper  place)  take  notice  of 
fome  other  logical  defers  m toe  reafoatng  of  this  cele- 
brated propotition : but  they  are  befuk  our  prefect 
purywk  ai  explaining  the  different  modes  of  rentbemati- 
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n!  rncafttrement,  with  the  view  of  difeovering  that  cir. 
cumftancc  iu  which  they  all  agree,  and  which  (if  the 
only  one)  mu  it  therefore  be  the  charu&criftic  of  men* 
function. 

We  think  that  the  only  circunaftahce  in  which  all 
model  of  meufuration  agree,  or  the  only  notion  that  is 
found  in  them  all,  is,  that  the  quantity  is  conceived  as 
conftfting  of  parts,  diftinguilhable  from  each  other,  and 
fcparated  by'  affignable  boundaries  ; fo  that  they  are  at 
once  conceived  Separately  ajid  jointly.  We  venture  to 
aflert  that  no  quantity  is  directly  mcafured  which  we 
cannot  conceive  in  this  way,  and  that  fitch  quantities 
only  arc  the  immediate  <obie&s  of  mathematical  contem- 
plation, and  Ihould  be  diftinguilhed  by  a generic  name. 
Let  them  be  called  Mathematical  quantities. 
Extension,  Duration,  Number,  and  Proportion, 
have  this  chara&eriftic,  and  they  are  the  only  quantities 
which  have  it.  Any  pcri'on  will  be  convinced  of  the 
firft  aflertion  by  attending  to  his  own  thoughts  when 
contemplating  tliefe  notions.  He  will  find  that  he  con- 
ceives every  one  of  them  as  made  up  of  its  own  parts, 
which  arc  diftinguilhable  from  each  other,  and  have 
affiguable  boundaries,  and  that  it  is  only  in  confequcncc 
of  involving  this  conception  that  they  can  be  added  to 
or  fubtrarted  from  each  other ; that  they  can  be  multi* 
plied,  divided,  and  conceived  in  any  proportion  to  each 

Other. 

i He  may  perhaps  find  confidcrahle  difficulty  in  ac- 
quiring perfectly  diftintk  notions  of  the  men  fur-ability, 
and  the  accuracy  of  the  modes  of  meufuration.  He 
will  find  that  the  way  in  which  he  meafure*  duration  is 
very  iimiLtr  to  that  in  which  he  mcafurcs  fpace  or  ex- 
tension. He  ddcs  not  know,  or  does  not  attend  to,  ar.y 
thing  which  hinders  the  brafs  foot-rule  in  hiv  liand  froth 
continuing  to  occupy  equal  fpace*  during  his  ufc  of  it, 
in  mcafunng  the  dittarvee  of  two  bodies.  In  like  man- 
ner he  fclctU  an  event  which  nature  or  art  can  repeat 
continually,  and  in  which  the  circumllanets  which  con- 
tribute to  its  accompli fh mast  arc  invariably  the  fame, 
•r  their  variations  and  their  effcfls  are  infenliblc.  He 
concludes  that  it  will  always  occupy  an  equal  portion 
of  time  for  its  accomplifhmcr.t,  or  always  laft  an  equ A 
time.  l*hen,  obferving  that,  during  the  event  whole 
duration  he  w ifhes  to  meufunr,  this  ftandard  event  is  ac- 
complifhcd  29!  times,  and  that  it  is  repealed  $6$^ 
times  during  the  accompliihment  of  another  event, 
he  affirms  that  the  durations  of  thefc  are  1q  the  ratio 
•f  to  365 ••  It  is  thus  (and  with  the  fame  logical 
defeat  as  in  the  mcafunng 'a  line  by  a brafs  rod)  that 
the  aftronomcr  mcafures  the  cck&ial  revolutions  by 
means  of  the  rotation  of  the  earth  round  its  axis,  it 
by  the  vibrations  of  a pendulum. 

We  are  Indebted  for  rooft  of  the  preceding  obferva- 
tior.s  to  Dr  Reid,  the  celebrated  author  of  the  Inquiry 
intothe  Human  Mind  on  the  Principle#  of  Common  Senfe, 
and  of  the  E flays  on  the  intellectual  and  active  Powers 
of  Man.  He  bas  pubfiihcd  a diflertation  on  thisfubjefi 
in  the  45th  volume  of  the  Philofophical  Tranfaftinns, 
n’  4R9,  which  we  recommend  to  our  philofophical 
readers  as  a performance  eminent  for  precifion  and 
acutcnefs.  If  we  prefume  to  differ  from  him  in  any 
trivial  circomftanet,  it  is  with  that  deference  and  re- 
fpeft  which  is  due  to  his  talents  and  his  worth. 

Dr  Reid  jufUy  obferres,  that  as  nothing  has  propor- 
tion which  has  not  either  cxtcnfion»  duration,  or  num- 
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ber, -the  characters  of  mathematical  quantity  maybe  Quantify^ 
rcftricled  to  thc*fc  three.  He  calls  them  fro  err  quin-  * '"rr 
tit ies,  and  all  others  he  calls  improper.  We  believe 
that,  in  the  utmoft  precifion  of  the  Englilh  language, 
this  denomination  is  very  appofitc,  and  that  the  word 
quantity,  derived  from  quantum,  always  fuppofes  mea-  H 
funement ; But  the  word  is  frequently  ufed  in  cafes  Other 
where  its  original  is  not  kept  in  view,  and  we  ufe  other  ‘tuantitfes 
words  as  fynonymous  with  it,  when  all  men fu ration, 
whether  poffible  or  not,  is  out  of  our  thoughts.  Ac-  fidcred  ma. 
coiding  to  practice,  therefore,  the  jut  et  norma  /oqvnu/i,  then-LoU 
there  feema  to  be  no  impropriety  in  giving  this  name, 
in  our  language  at  leaft,  to  whatever  can  be  conceived 
as  great  or  little.  There  is  no  impropriety  in  laying 
that  the  pain  occafioned  by  the  Hone  is  greater  than 
that  of  the  toothache  ; and  when  we  fearch  for  the  ca- 
tegory to  which  the  aflertion  may  be  referred,  we  can- 
not find  any  other  than  quantity.  We  may  be  allow- 
ed therefore  to  fay,  with  almolt  all  our  fcientific  coun- 
trymen, that  every  tiring  is  conceivable  in  reTpeft  of 
quantity  which  we  can  think  or  fpcak  of  as  greater  and 
left  f and  that  this  notion  is  the  char.iiUiilUc  of  quart? 
tity  as  a genus,  while  meafuveablenefs  is  the  characte- 
riitic  of  mathematical  quantity  a*  a fpcctee. 

But  do  we  not  meafure  many  quantities  and  roun- 
der them  mathematically,  which  have  not  this  charaete- 
riftic  of  being  made  up  of  their  own  diftinguilhable 
parts  i What  clfe  is  the  employment  of  the  mechani- 
cian, when  fpeaking  of  velocities,  forces,  attractions, 
rcpulikms,  magnetic  influence,  chemical  affinity,  £<c* 
fltc.  i Are  n6t  thefe  mathematic;*!  fciences  ? And  if  the 
precifion  and  certainty  of  mathematics  arile  from  the 
natutv  of  tlieir  f pec i tic  object,  arc  not  all  the  claim* 
of  the  mechanician  and  phyfical  aflronomer  ill-founded 
pretenfions  ? Thefe  queftions  require  and  deferve  a feri- 
ous  uriwer.  ri 

It  is  molt  certain  that  we  confidcr  the  notions  which  Velocity, 
arc  exprtfled  by  thefe  term*  velocity,  force,  den  fit  y,  and  *?,cr  * 
the  like,  as  fufccptiblc  of  meafure,  and  we  confider  them 
mathematically. 

Some  of  thefe  term*  are  nothing  but  names  for  rela- 
tions of  meafurablc  quantity,  and  only  require  a little 
reflection  to  fhow  thcmfelvcs  fuch.  Velocity  is  one 
of  thefe.  It  is  cuily  a name  exprefling  a relation  be- 
tween the  fpace  deferibed  by  a moving  hi>dy  and  the 
time  which  clapfcs  during  its  defeription.  Certain  mo- 
derate rates  of  motion  are  familiar  to  US.  What  great* 
ly  exceeds  this,  fuch  as  the  flight  of  a bird  when  com- 
pared with  our  walking,  excites  our  attention,  and  thia 
cxcefs  gets  a name.  A motion  not  fo  rapid  as  we  arc 
familiar  with,  or  as  w*e  wtflt,  alfo  gets  a name  ; bccaufc 
in  this  the  excefs  or  defeat  may  intereft  us.  We  wifli 
for  the  flight  of  the  haw  k ; we  chide  the  tardy  pace  of 
our  meflenger : but  it  is  feientific  curiofity  which  firft 
confiders  this  relation  as  a ftf  nrate  object  of  contempla- 
tion, and  the  philofophcr  inult  have  a name  for  it.  He 
has  not  formed  a new  one,  hut  makes  ufe  of  a word  of 
common  language,  whofe  natural  meaning  is  the  combi- 
nation of  a gTeat  fpace  with  a (hort  tifne.  Having 
once  appropriated  it,  in  his  fcicntific  vocabulary,  to  tlut 
very  general  ufc,  it  lofcs  with  him  its  true  fignificatioo. 

Tardity  would  have  done  juft  as  well,  though  its  true 
meaning  is  diametrically  oppofite ; and  there  is  no  great- 
er impropriety  in  faying  the  tardity  of  a cannon  bullet 
than  m faying  the  velocity  of  the  hour-hand  of  a watch. 

Velocity 
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fatuity.  Velocity  it  a quality  or  afu&ion  of  motion,  the  notion  or  cffcd  is  the  proper  meafure  of  the  force  or  caufe.  Qoantijp, 

>_n  of  which  includes  the  notions  of  fpace  and  duration  All  this  is  ftridly  logical.  ‘ "'V*"" 

(two  mathematical  quantities),  and  no  other.  It  docs  But  when  we  arc  confidering  thefe  fubjeds  mat  he- 
not  therefore  exprefs  a mathematical  quantity  itfclf,  but  matieafly,  the  immediate  objects  of  our  contcmplatiosi 
a relation,  a combination  of  two  mathematical  quanti-  arc  not  the  forces  which  we  are  thus  treating.  It  is 

tics  of  different  kinds ; and  as  it  is  tncafurablc  in  the  not  their  relations  which  we  perceive,  and  which  we 


quantities  fo  combined,  in  meafure  /null  be  a unit  of  its 
own  kind,  that  is,  Sui  unit  of  fpace  ai  umlmed  with  an 
unit  of  time. 

Density  is  another  word  of  the  fame  kind,  expref- 
ling  a combination  of  fpace  with  number.  Draft  arbor  a 
means  trees  Handing  at  a final!  di  (lance  from  each  other; 
and  the  word  is  ufed  in  the  fame  fenfe  when  we  fay  that 
quickfilver  is  denfer  thin  water.  The  expreflion  al- 
ways fugged*  to  the  refle&ing  m’lid  the  notions  of  par- 
ticles and  their  di (lances.  We  arc  ir.dec«l  fo  habituated 
to  complicated  views  of  tilings,  that  we  can  fee  remote 
connections  with  nftor.ifhing  rapidity  ; and  a very  few 
circumflanccs  arc  fufficient  for  leading  forward’ the  mind 
in  a train  of  inveftigatiun.  Common  difeourfe  is  a mod 
wonderful  in  dance  of  this.  It  is  in  this  way  tliat  v.c 
fay,  that  »c  found  by  weighing  them  that  inflammable 
*ii  had  not.  the  fixth  part  of  tlx  dcnfity  of  common  air. 
Suppofing  a!l  matter  U>  COnfift  of  equal  atoms  equally 
heavy,  and  knowing  that  the  weight  of  a bladder  of  air 
U the  fum  of  the  weights  of  all  the  atom*,  and  alfo 
knowing  that  the  vicinity  of  the  atoms  is  in  a certain 
proportion  of  the  number  contained  in  a given  bulk,  we 
affmn  that  common  air  is  more  than  fix  times  denfer 
than  inflammable  air ; hut  this  rapid  decifion  is  entirely 
the  cffcd  of  habit,  which  makes  us  familiar  witli  cer- 
tain groups  of  conceptions,  and,  we  indautancmifly  di- 
jlingubh  them  from  others,  and  thus  think  and  difeourCs 
rationally.  The  Latin  language  employ*  the  word  fre- 
quent to  exprefs  both  the  combination  of  fpace  and  num- 
ber, and  that  of  time  and  number. 

There  arc  perhaps  a few  more  words  which  exprefs 
combinations  of  mathematical  quantities  of  different 
kinds;  and  the  cnrrcfponding  ideas  or  notions  are  there- 
fore proper  and  immediate  fubjeds  of  mathematical  dif- 
cuflion  : But  there  are  many  words  which  arc  expref- 
five  of  things,  or  at  leall  of  notions,  to  which  this  way 
of  confidering  them  will  not  apply.  All  thofe  affec- 
tions or  qualities  of  external  bodies,  bv  which  they  arc 
conceived  to  all  on  each  other,  arc  of  this  kind  ; Im- 
pulsive FORCE,  WEIGHT,  Cl NTRt  PETAL  AND  CENTRI- 
FUGAL FORCE,  MAGKETlCAL,  ELECTRICAL,  CHEMI- 
CAL attractions  and  rfpulsions ; in  fhort,  all  that 
we  confide r as  the  immediate  caufcs  of  natural  pheno- 
mena. Thefe  we  familiarly  meafure,  and  confider  ma- 
thematically. 

Forces  mea-  What  was  faid  on  this  fubjed  in  the  article  Physics 
f ured  in  the  will  give  us  clear  conceptions  of  this  procefs  of  the 
j.henome*  mind.  Thefe  forces  or  caufes  are  not  immediate  ob- 
***  jells  of  contemplation,  and  arc  known  only  by  and  in 

the  phenomena  which  we  confider  as  their  effeds.  The 
phenomenon  is  not  only  the  indication  of  the*  agency 
of  any  caufe,  and  the  ciiaraifcriiHc  of  its  kind,  hut  the 
meafure  of  ks  degree.  The  ncecflary  c ire  urn  (Lives  in 
.ties  train  of  human  though:  are,  I ft.  The  notion  of  the 
force  as  fomething  f u fee p tilde  of  augmentation  and  di- 
minution. ad,  The  notion  of  an  infeparahic  conncdiotf 
of  the  force  with  the  cffcd  produced,  and  of  ever)-  de- 
cree of  the  one  with  a corrtfpondiug  degree  of  the  oilier, 
.from  thefe  is  formed  the  notion  that  the  phenomenon 


combine  with  fuch  complication  of  circumftance*  anil 
certainty  of  inference  a*  arc  unknown  in  all  other  feien* 

•ccs  : by  no  means  ; they*  are  the  phenomena  only,  which 
are  fubjeds  of  purely  mathematical  difeuffton.  They 
are  motions,  which  involve  onhr  the  notions  of  fpace 
-and  time;  and  when, we  have  finifhed  an  accurate  ma- 
thematical ioveftigation,  and  makc'our  aifirr nation  con- 
cerning the  forces,  we  are  certain  of  its  truth,  becaufe 
w c fuppofe  the  forces  to  have  the  proportions  and  rela- 
tions, and  no  other,  winch  we  ofcferve  in  the  pheno- 
mena. Thus,  after  having  denonftrated.  by  the  geop 
metrical  companion  of  the  lines  and  angles  and  fur- 
faces  of  an  cilipfc,  that  the  momentary  deftedion  of 
the  moon  from  the  tangent  of  her  orbit  is  tile  3600th 
part  of  the  fimultfneoua  deflection  of  a ft  one  from  the 
taugent  of  its  parabolic  path,  Newton  affirms,  that 
the  force  by  which  a particle  of  tire  moon  is  retained 
in  her  orbit  is  the  3600th  part  of  the  weight  of  a par- 
ticle of  the  ftone  ; and  having  farther  (hown,  from  fad 
and  obfervation,  that  thefe  momentary  deflections  are 
inverfely  as  the  fqnarcs  of  the  dHUnces  from  the  centre 
of  the  earth,  he  affirms,  that  all  this  is  produced  by  a. 
force  which  varies  its  inteniity  in  this  manner. 

Now  all  this  ifiYcftigatiou  proceed*  on  the  two  fuppo- 
fitions  mentioned  above,  and  the  mcafurcs  of  the  forces 
arc  in  fad  the  meafure*  of  the  phenomena.  The  whole 
of  phyficai  aftronomy,  and  indeed  the  whole  of  mecha- 
nical philofuphy,  might  be  taught  and  underftood, 
without  ever  introducing  the  word  force,  or  the  notion 
which  it  is  fuppofed  to  exprefs  : for  our  mathematical 
rcafonings  arc  really  about  the  phenomena,  which  sue 
fubjeds  purely  mathematical 

The  pcecifion,  therefore,  that  we  prefume  to  alfirm 
to  attend  thefe  invciligatioim,  arifes  entirely  from  the 
tneafurablc  nature  of  the  quantities  which  are  the  real 
objeds  of  our  contemplation,  and  the  fuitablcneft  and 
propriety  of  the  mcafurcs  which  we  adopt  in  our  com- 
parisons. 

Since,  then,  the  phenomena  are  the  immnUatc  fub- 
jells  of  our  difeuffion,  and  the  operating  powers  arc  on- 
ly inferences  from  the  phenomena  conlidered  as  effects, 
the  quantity  aferibed  to  them  mtfft  alfo  be  an  inference 
from  the  quantity  of  the  cffcd,  or  of  fbme  circumftance 
in  the  cffcd.  Thj;  meafure,  therefore,  of  the  caufe,  or 
natural  power  or  force,  cannot  be  one  of  its  own  parts* 
for  the  whole  and  the  part  arc  equally  utiperceivcd  by 
us.  Our  meafure,  therefore,  muit  be  a meafure  of  fome 
intcrefting  part,  or  of  the  only  intercfting  part  of  the 
phenomenon.  It  is  therefore  in  a manner  arbitrary,  and 
depends  chiefly  on  the  intereft  we  take  in  the  pheno- 
menon. It  mull,  however,  be  fettled  with  prccifioo, 
fo  tint  ail  men  in  ufmg  it  may  mean  rhe  fame  thing. 

It  mull  be  fettled,  therefore,  by  the  defeription  of  that 
part  or  circumftance  of  the  phenomenon  which  is  cha- 
raderiftic  of  the  natural  power.  This  defeription  is 
the  definition  of  the  meafure.  • 

Thus  Newton  affumes  tts  his  meafure  of  the  ccntri-  MVif.ra* 
petal  force,  the  momentary  deviation  from  uniform of mmi- 
rcdiliacal  motion.  Others,  ami  fometimes  Newton  P**4*  f-re** 
3 Limit!  f, 
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Qautkf . bhn£jft  sffcaira  the  momeotiry  change  or  velocity, 
which  again  is  meafured  by  twice  thie  deviation.  Theft 
meafures,  being  thus  (elected,  are  always  proper  in  a 
mathematical  (cafe  ; ami  if  ftri&ly  adhered  to,  can  never 
lead  us  into  any  paralugifin.  They  may,  however,  be 
phyfically  wrong : there  may  not  be  that  indifiblublc 
connection  between  the  phenomenon  and  the  fuppofed 
caufe.  But  this  is  no  mathematical  error,  nor  does  it  in- 
validate  any  of  our  mathematical  inferences : it  only 
makes  them  ufelefs  for  explaining  the  phenomenon  by 
the  principle  which  we  adopted  ; but  it  prepares  a mo- 
dification of  the  phenomenon  for  fome  more  fortunate 
application  of  phyfical  principle*. 

Hequifit«*  All  that  can  be  defired  in  the  definitions  or  deferip- 
U Inch  tions  of  thefe  rocafures  is,  that  they  may  not  deviate 
•*c*furc*-  from  the  ordinary  ufe  of  the  terms  becaufe  this  would 
always  create  confufion,  and  occafion  miftakes.  Dr 
Keid  haa  given  an  example  of  an  impropriety  of  this 
kind,  which  has  been  the  fubjeft  of  much  debate  among 
the  writers  on  natural  philofophy.  We  mean  the  mca- 
fure  of  the  force  inherent  iu  a body  in  motion.  Dcf- 
cartes,  and  all  the  writers  of  his  time,  afiumed  the  ve- 
locity produced  in  a body  as  the  meafure  of  the  force 
which  produces  it ; and  obferring  that  a body,  in  con- 
fluence of  its  being  in  motion,  produces  changes  in 
the  date  or  motion  of  other  bodies,  and  that  thefe 
changes  arc  in  the  proportion  of  the  velocity  of  the 
ij  changing  body  they  afferted  that  there  is  in  a moving 
Cflfttrovcr-  body  a vis  insita,  an  inherent  force,  and  that 
f?  this  is  proportional  to  its  velocity ; faying  that  its  force  is 

2£rtdW  or  l^r’cc  as  g^at,  when  it  moves  twice  or  thrice 
Leibnitsi-  a»  fail  at  on<;  time  **  *t  another.  But  Leibnitz  ob- 
«n*  on  this  fmred,  that  a body  which  moves  twice  as  fad,  rifa 
subject.  foltr  times  as  high,  againd  the  uniform  action  of  gra- 
vity ; that  it  penetrate*  four  time*  as  deep  into  a piece 
of  uniform  clay ; that  it  bends  four  times  as  many 
fprings,  or  a fpring  four  times  as  (hong,  to  the  fame 
degree  ; and  produce*  a great  many  effects  which  are 
four  times  greater  than  thole  produced  by  a body  which 
has  half  the  initial  velocity.  If  the  velocity  be  triple, 
quadruple,  Ac.  the  effects  arc  nine  times,  *6  times, 
&C.  greater ; and,  in  fhort,  are  proportional,  not  to  the 
velocity,  but  to  its  fquare.  This  observation  had  been 
made  before  by  Dr  Hooke,  who  has  enumerated  a 
prodigious  variety  of  important  cafes  in  which  this  pro- 
portion of  effett  is  obferved.  Leibnitz,  therefore,  af- 
firmed, that  the  force  inherent  in  a moving  body  is  pro- 
portional to  the  fquare  of  the  velocity. 

It  is  evident  that  a body,  moving  with  the  fame  ve- 
locity, has  the  fame  inherent  force,  whether  this  be  em- 
ployed to  move  another  body,  to  bend  fprings,  to  rile  in 
oppofition  to  gravity,  or  to  penetrate  a mafs  of  (oft  mat- 
ter. Therefore  thefe  meafures,  which  are  fo  widely  dif- 
ferent, while  each  ia  agreeable  to  a numerous  clafs  of 
faCts  are  not  meafures  of  this  fomething  inherent  in  the 
moving  body  which  we  call  its  force,  but  are  the  mea- 
fures  of  it*  exertions  when  modified  according  to  the 
circumftances  of  the  cafe  j or,  to  fpcak  (till  more  cau- 
tioufiy  and  fccurely,  they  arc  the  meafures  of  certain 
chiles  of  phenomena  consequent  on  the  aCtion  of  a mo- 
ving body.  It  it  in  vain,  therefore,  to  attempt  to  fup- 
port  either  of  them  by  a demonstration.  The  meafure 
itfclf  is  nothing  but  a definition.  1 he  Cartefian  calls 
that  a double  force  which  produces  a double  velocity 
iu  the  body  on  which  it  acts.  The  Lcibrntzian  calls 
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that  a quadruple  force  which  makes  a quadruple  pene-  Qsiwity. 
tration.  The  rrafonings  of  both  in  the  demonstration 
of  a proposition  in  dynamics  may  be  the  fame,  as  alfo 
the  rcfult,  though  expreffed  in  different  numbers. 

But  the  two  meafures  are  far  from  being  equally* 
proper  : for  the  Leibnitzian  meafure  obliges  us  to  do 
continual  violence  to  the  common  ufe  of  w ords.  When 
two  bodies  moving  in  oppofitc  directions  meet.  Strike 
each  other,  and  Stop,  all  men  will  fay  that  their  forces 
arc  equal,  becaufe  they  have  the  belt  teil  of  cquality- 
which  we  can  devife.  Or  when  two  bodies  in  morion 
Strike  the  parts  of  a machine,  fuch  as  the  oppofite  arms 
of  a lever,  and  are  thus  brought  completely  to  reft,  wc 
and  all  men  will  pronounce  their  mutual  energies  by  the 
intervention  of  the  machine  to  be  equal.  Now,  in  all 
thefe  cafes,  it  is  well  known  that  a perfect  equality  ia 
found  in  the  products  of  the  quantities  of  matter  and 
velocity.  Thus  a ball  of  two  pounds,  moving  with  the 
velocity  of  four  feet  in  a fccond,  will  Slop  a ball  .of  eight 
pounds  moving  with  the  velocity  of  one  foot  per  fc- 
cond. But  the  followers  of  Leibnitz  fay,  that  die 
force  of  the  firft  ball  is  four  times  diat  of  the  fccond. 

All  patties  are  agreed  in  calling  gravity  a uniform 
or  invariable  accelerating  force ; and  the  definition 
which  they  give  of  fuch  a force  is,  that  it  always  pro- 
duces the  fame  acceleration,  that  is,  equal  acceleration* 
in  equal  rime*,  and  therefore  produces  augmentations  of 
velocity  proportionable  to  the  times  in  which  they  are 
produced.  The  only  effe&  aferibed  to  this  force,  and* 
consequently  the  only  thing  which  indicates,  charade- 
rife*,  and  tncaWcs  it,  is  the  augmentation  of  velocity. 

What  is  this  velocity,  considered  not  merely  as  a ma- 
thematical term,  but  as  a phenomenon,  as  an  event,  a 
production  by  the  operation  of  a natural  caufe  ? It 
cannot  be  conceived  any  other  way  than  as  a determi- 
nation to  move  on  for  ever  at  a certain  rate,  if  nothing 
(hall  change  it.  We  caunot  conceive  this  very  clearly. 

We  feel  ourfelvcs  forced  to  animate,  as  it  were,  the 
body,  and  give  it  not  only  a will  and  intention  to  move 
in  this  manner,  but  a real  exertion  of  fome  faculty  in 
conlcquencc  of  this  determination  of  mind.  Wc  are  con- 
feiuu*  of  fucb  a train  of  operations  in  ourfdves ; and  the 
laft  Step  ot  this  train  is  die  exertion  or  energy*  of  fome 
natural  faculty,  which  we,  in  the  utmoft  propriety  of 
language,  call  force.  By  fuch  analogical  conception, 
wc  fuppofc  a fomething,  an  energy,  inherent  in  the  mo- 
ving body ; and  its  only  office  is  the  production  and 
continuation  of  this  motion,  as  in  our  own  cafe.  Sci- 
cntific  curiofity  was  among  our  latcll  wants,  and  lan- 
guage was  formed  long  before  its  appearance : as  we 
formed  analogical  conceptions,  wc  contented  ourfelvcs 
with  the  word*  already  familiar  to  us,  and  to  this  fome- 
thing wc  gave  the  name  Force,  which  expreffed  that 
energy  in  ourfdves  which  bear*  fome  refemblancc  (in 
office  at  leaftj  to  the  determination  of  a body  to  move 
on  at  a certain  rate.  This  fort  of  allegory  pervades  the 
whole  «f  our  conceptions  of  natural  operations,  and  we 
can  hardly  diink  or  fpeak  of  any  operation  without  a lan- 
guage, which  fuppofes  the  animation  of  matter.  And,  in 
the  prefent  cafe,  there  are  fo  many  points  of  refemblancc 
between  die  cffc&s  of  onr  exertions  and  the  operations 
of  nature,  that  the  language  is  moil  expreffivc,  and  lias 
the  flrongcft  appearance  of  propriety.  By  exerting 
our  force,  we  not  only  move  aud  keep  in  motion,  but 
wc  move  other  bodies.  Juft  fo  a ball  not  ouly  moved, 
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Quantity,  but.  putt  ether  bodies  in  motion,  or  pent trates  them, 

- » Si c. — This  is  tlse  origin  of  that  conception  which  io 

forcibly  obtrudes  itfclf  into  our  thoughts,  that  tlicrc  is 
inherent  in  a moving  body  a force  by  which  it  produces 
changes  in  other  bodies.  No  fuch  thing  appears  in  the 
fame  body  if  it  be  not  in  motion.  We  therefore  con- 
clude, that  it  is  the  production  of  the  moving  force, 
whatever  that  has  been.  If  fo,  it  tnuft  be  conceived 
as  proportional  to  its  producing  caufe.  Now  this  force, 
thus  pioduced  or  exerted  in  the  moving  body,  is  only 
another  way  of  conceiving  that  determination  which  we 
call  velocity,  when  it  is  conceived  as  a natural  event. 
We  can  form  no  other  notion  of  it.  The  w mfita,  the 
determination  to  move  at  a certain  rate,  and  the  velo- 
city, are  one  and  the  Came  tiling,  conlidered  in  different 
relations. 

Therefore  the  vit  in  fit  a corpori  moventi , the  determi- 
nation to  move  at  a certain  rate,  and  the  velocity,  fhould 
have  one  and  flic  fame  mcafure,  or  any  one  of  them  may 
be  taken  for  the  mcafure  of  the  other.  The  velocity 
being  an  objeA  of  perception,  is  therefore  a proper 
mcafure  of  the  inherent  force ; and  the  propriety  is 
more  evident  by  the  pcrfcfb  agreement  of  this  ufa  of  the 
words  with  common  language.  For  we  conceive  and 
exprefs  the  attion  of  gravity  as  uniform,  when  we  think 
and  fay  that  its  effects  are  proportional  to  the  times  of 
its  aflion.  Now  all  agree,  that  the  velocity  produced 
by  gravity  is  proportional  to  the  time  of  its  action. 
And  thus  the  mcafure  of  force,  in  reference  to  its  pro- 
ducing caufe,  perfectly  agrees  with  its  mcafure,  indepen- 
dent of  this  confidcratiun.  * 

But  this  agreement  is  totally  loll  in  the  Leibnitzian 
doctrine } for  the  body  which  has  fallen  four  times  as 
far,  and  lias  fuilained  the  action  of  gravity  twice  as  long, 
is  faid  to  have  four  times  the  force. 

The  quaintnefe  and  continual  paradox  of  cxprclfion 
which  this  mcafure  o£  inherent  force  leads  us  into, 
would  have  quickly  exploded  it,  had  it  not  been  that 
its  chief  abettors  were  leagued  in  a keen  and  acrimo- 
nious warfare  with  the  Britiih  mathematicians  who  fup» 
ported  the  claim  of  Sir  Ifaac  Newton  to  the  invention 
of  fluxions.  They  rejoiced  to  find  in  the  elegant  wri- 
tings of  Hoyghens  a phyfical  principle  of  great  extent, 
fuch  as  this  is,  which  could  be  fet  in  comparifon  with 
fume  of  the  wonderful  difeoveries  in  Newton’s  Princi- 
pia.  The  fadt,  that  in  the  mutual  actions  of  liodics  on 
each  other  the  products  of  the  mafles  and  the  fquares 
of  the  velocities  remain  always  the  fame  (which  they 
OxiTeivuio  call  the  conjervalh  viriunt  vivarumj , is  of  almnit  uni- 
verfal  extent ; and  the  knowledge  of  it  enabled  them 
to  give  ready  and  elegant  lolutions  of  the  moll  abllrufe 
and  intricate  problem,  by  which  they  acquired  a great 
and  deferred  celebrity.  Dr  Robert  Hooke,  whofe 
pbfervation  hardly  any  thing  cfcaped,  was  the  firll  (long 
• Mtnrrir  before  Huygbens)  who  remarked  *,  tlvat  in  all  tlie  cafes 
of  the  gradual  production  and  extinction  of  motion, 
the  fenoUe  plienomcnon  is  proportional  to  the  fquare 
of  the  produced  or  extinguifhed  velocity. 

John  Bernoulli  brought  all  thefe  facts  together,  and 
fy  ft  email  zed  them  according  to  the  principle  advanced 
by  Huyghens  in  his  treat  ife  on  the  centre  of  ofaillatiorw 
He  and  Daniel  Bernoulli  gave  moll  beautiful  fpeci mens 
of  the  prodigious  ufe  of  this  principle  tor  the  lolution 
of  difficult  phyfical  problems  in  their  differtations  on 
the  motion  and  impuUe  of  fluid*,  and  on  the  comma* 
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nication  of  motion.  It  was  however  very  early  objected  Qptntiif. 
to  them  (we  think  by  Marquis  Polerw),  that  in  the  col- 
lifion  of  bodies  perfectly  hard  there  was  no  fuch  ttofer- 
vntio  virium  vivarum  ; and  lliat,  in  this  cafe,  the  forces 
mull  be  acknowledged  to  be  proportional  to  the  velo- 
cities. Th*  objections  were  unanfweroblc.— -But  John 
Bernoulli  evaded  their  force,  by  affirming  that  there 
were  and  could  be  no  bodies  pcrfcftly  hard.  This  was 
the  origin  of  another  Celebrated  do&rine,  on  which 
Leibnitz  greatly  plumed  hirhfelf,  the  Law  of  Cos- |4ypffttl. 
tikuitv,  viz.  that  nothing  is  obferved  to  cliangc  ab-t;,tT;^i 
ruptly,  or  per  folium.  But  no  one  will  pretend  to  fay 
that  a perfectly  hard  body  is  an  inconceivable  thing;  on 
the  contrary*,  ail  will  allow  that  foftnefs  and  compref- 
fibiiity  arc  adjunct  ideas,  and  not  in  the  Icail  nccelTary 
to  the  conception  of  a particle  of  matter,  nay  totally 
incompatible  with  our  notion  of  an  ultimate  atom. 

Sir  Ifaac  Newton  never  could  be  provoked  to  en- 
gage in  this  difpute.  He  always  confidered  it  as  a 
wilful  abufe  of  words,  and  unworthy  of  his  attention. 

He  guarded  againil  all  poflibility  of  cavil,  by  giving 
the  moll  precifc  and  pcrfpicuous  definitions  of  thofe 
mcafure*  of  farces,  and  all  other  quantities  which  he 
had  occafion  to  coniidcr,  and  by  carefully  adhering  to  t9 
them.  And  in  one  proportion  of  about  20  fines,  viz.  Great  Cane, 
the  39th  of  the  ill  book  of  the  Principia,  he  explain* TP-rtty  of 
ed  every  phenomenon  adduced  in  fnpport  of  the  Leib-  Newisn- 
nitzian  doftrine,  Ihowing  them  to  be  immediate  confe- 
qucnccs  of  the  action  of  a force  menfured  by  the  velo- 
city which  it  produces  or  cxtinguilhes.  There  it  ap- 
pears that  the  heights  to  which  bodies  will  rife  in  op- 
polition  to  the  uniform  action  of  gravity  are  |s  the 
fquares  of  the  initial  velocities : So  stre  the  depths 
to  which  they  will  penetrate  uniformly  refifling  matter: 

So  is  the  number  of  equal  fprings  which  they  will  bend 
to  the  fame  degree,  See.  See.  Sec.  We  liave  had  fre- 
quent occafion  to  mention  this  proposition  as  the  moil 
extentively  ufcful  of  all  Newton’s  difeoveries.  It  is 
this  which  gives  the  immediate  application  of  mecha- 
nical principles  to  the  explanation  of  natural  phenome- 
na. It  is  inceftantly  employed  in  every  problrm  by  the 
very  perfon*  who  liold  by  the  other  mcafure  of  forces, 
although  fuch  conduct  is  virtually  giving  up  that  mca- 
furc.  They  all  adopt,  in  every  iuvciligation,  the  two 
theorems  and  f rzzv  v;  both  of  which  fappofe 

an  accelerating  force  f proportional  to  the  velocity  t» 
which  it  produces  by  its  uniform  action  during  the 
time  #,  and  the  theorem  J*f  is  tlie  39th  l.  Princip- 

and  is  the  evnfirvatio  virivm  •vroannr. 

This  famous  difpute  (the  only  one  in  the  circle  of 
mathematical  faience)  has  led  u*  fomewhat  afide.  But 
we  have  little  more  U*  remark  with  rclpeCl  to  meafir-  . 
table  quantity.  We  cannot  fay  what  varieties  of  quan- 
tity arc  fufarptible  of  lfcriCt  meal  arc,  or  that  it  i;  iin- 
poffible  to  give  accurate  meafurcs  of  every  thing  fufeep- 
tible  of  augmentation  and  diminution.  We  affirm* 
however,  with  confidence,  that  pain,  pleaTure,  joy,  5ccv 
are  not  made  up  of  their  own  parts,  which  C3u  be  con- 
templated faparatcly  : but  they  may  chance  to  be 
fociatcd  by  nature  with  foniething  that  is  meafurable  ; 
and  we  may  one  day  be  able  to  affign  their  degree* 
with  as  much  precifton  as  we  now  ascertain  the  degrees 
of  warmth -by  the  expanfion  of  the  fluid  in  the  thcr- 
mumeUr,  There  ia  out;  fa  ufa.  in  which  they  may  &4 

be 
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numeric  ally,  as  Newton  mcafurcs  If  his  poetry'  failed  to  gain  him  friends  ar.d  readers,  his 


Qf*ortty  be  meafured,  viz. 

Quart  1*  ^e’n^,ty»  vtt  motr‘x*  Sec.  We  can  conceive  the  pain  of 
■ each  of  a dozen  men  to  be  the  fame.  Then  it  is  evi- 

dent that  the  pain  of  eight  of  tlU-fe  men  is  to  that  of 
the  remaining  four  a*  two  to  one  ; but  from  fuch  men- 
furation  wc  do  not  forefee  any  benefit  likely  to  arife. 

Quantity,  in  grammar,  an  affettion  of  a fyllable, 
whereby  its  mealure,  or  tlie  time  wherein  it  is  pronoun- 
ced, is  afeertained  ; or  that  which  determines  the  fyl- 
* kb!e  to  be  long  or  friort. 

Calamity  is  alfo  the  object  of  profody,  and  difrin- 
guifhes  verfc  from  profe;  and  the  economy  and  arrange- 
ment of  quantities,  that  is,  the  dill ribut ion  of  long  and 
fhort  fvllahles,  makes  what  we  call  the  numUr.  Sec 
Pof.tr v.  Part  III. 

The  quantities  arc  ufed  to  be  diilinguiihed,  among 
grammarians,  by  the  characters’,  (hort,  as  per ; and — , 
long,  as  ro«.  There  is  alfo  a common,  variable,  or  du- 
bious quantity  ; that  is,  fyllables  that  arc  one  time  ta- 
ken for  fhort  ones,  and  at  another  time  for  long  ones  ; 
as  the  firft  fyllable  in  Atlas , palm,  & c. 

QUARANTINE,  is  a trial  which  (hips  mull  un- 
dergo when  fufpeAed  of  a peltilential  infection.  It 
may  be  ordered  by  the  king,  with  advice  of  the  pnvy- 
council,  at  fuch  times,  and  undeT  fuch  regulations,  as 
he  judges  proper.  Ships  ordered  on  quarantine  mull 
repair  to  the  place  appointed,  and  mull  continue  there 
. during  the  time  preferibed  (generally  fix  weeks)  j and 

mull  have  no  intcrcourfe  with  the  fhore,  except  for 
ncceffary  provifions,  which  arc  conveyed  with  every 
poffiblc  precaution.  When  the  time  is  expired,  and 
the  goods  opened  and  expofed  to  the  air  as  directed, 
if  there  be  no  appearance  of  infe&ion  they  are  admit- 
ted to  port. 

Ships  infc&cd  with  the  peftilencc  muft  proceed  to 
St  Helen’s  Po<d  in  the  Scflly  i (lands,  and  give  notice 
©f  their  fituation  to  the  cultomhoufc  officers,  and  wait 
till  the  king’s  plcafure  be  known. 

Pcrfons  giving  falfc  information  to  avoid  perform- 
ing quarantine,  or  refuling  to  go  to  the  place  appointed, 
or  Heaping,  alfo  officers  appointed  to  fee  quarantine 
performed,  deferring  their  office,  neglc&ing  their  duty, 
©r  giving  a falfe  certificate,  fuffer  death  as  felons. 

Goods  from  Turkey,  or  the  levant,  may  not  be  land- 
ed without  liccnfe  from  the  king,  or  certificate  that 
they  have  been  landed  and  aired  at  fomc  foreign  port. 
See  Plaoue. 

QUARLES  (Francis),  the  fon  of  James  Quarles 
clerk  to  the  board  of  green  cloth  and  purveyor  to 
queen  Elifabeth,  was  bom  in  1592.  He  was  educated 
at  Cambridge;  l >ecame  a member  of  Lincoln’s  inn  ; and 
was  for  fomc  time  cup-bearer  to  the  Queen  of  Bohe- 
mia, and  chronoJoger  to  the  city  of  | London.  It  was 
probably  on  the  ruin  of  her  affairs  that  he  went  to  Ire- 
land as  fccrctary  to  archbilhop  Ulhcr ; but  the  troubles 
in  that  kingdom  forcing  him  to  return,  and  not  find- 
ing affairs  more  at  peace  in  England,  fume  dil quiets 
be  met  with  were  thought  to  have  haftened  hi*  death, 
which  happened  in  1644.  His  works  both  in  profe 
and  verfe  are  numerous,  End  were  formerly  in  great 
efteem,  particularly  his  Divine  Emblems : but  the  ob- 
folete  quaintnefr  of  his  ftyle  has  caufed  them  to  fall  into 
He* Meyi  ncglcft,  excepting  among  particular  daffes  of  readers. 

u The  memory  of  Quarles,  fays  a late  author,  has  been 
branded  with  more  than  common  abufe,  and  he  frems  to 
fortr^  * have  been  ccnfured  merely  from  the  want  of  being  read. 


piety  Humid  at  lead  have  fecured  him  peace  and  good-  * 
will.  He  Zoo  often,  no  doubt,  mifrook  the -enthu- 
fiafin  of  devotion  for  the  infpiration  of  fancy  ; to  mix 
the  waters  of  Jordan  and  Helicon  in  the  fame  cup, 
was  referred  for  the  hand  of  Milton  ; and  for  him,  and 
him  only,  to  find  the  bays  of  Mount  Olivet  equally 
verdant  with  thofc  of  Paniaffus.  Yet,  as  the  effufions 
of  a real  poetical  mind,  however  thwarted  by  untn- 
wardnefs  of  fubjeCt,  will  be  ft-ldom  rendered  totally 
abortive,  we  find  in  Quarles  original  imagery,  ftriking 
fentimeut,  fertility  of  expreffion,  and  happy  combina- 
tions ; together  with  a comprcffion  of  ftyle  tliat  me- 
rits the  observation  of,  the  writers  of  vcifc.  Grofs  dc- 
ficiencies  of  judgment,  and  the  infelicity  of  his  fubjefts, 
concurred  in  mining  liim.  Perhaps  no  circumftance 
whatever  can  give  a more  complete  idea  of  Quarles’s 
degradation  than  a late  edition  of  his  Emblems  ; the 
following  paffiigc  is  extracted  from  the  preface : * Mr 
Francis  Quarles,  the  author  of  the  Emblems  that  go 
under  his  name,  was  a man  of  the  mod  exemplary  piety, 
and  had  a deep  infight  into  the  myfrcrics  of  our  holy 
■religinn.  But,  for  all  that,  the  book  itfdf  is  written 
in  fo  old  a language,  that  many  parts  of  it  are  fearer 
intelligible  in  the  prefent  age  ; many  of  his  phrafes  are 
fo  affected,  that  no  perfon,  w’ho  has  any  talle  for  read- 
ing, can  perufe  them  with  the  hall  degree  of  plcafure; 
many  of  Ins  expreffions  arc  harfh,  and  fomirimes  whole 
lines  arc  included  in  a parenthefis,  by  which  the  mind 
of  the  reader  is  diverted  from  the  principal  objed.  His 
Larin  mottos  under  each  cut  can  be  of  no  fervicc  to  an 
ordinary  reader,  bccaufc  he  cannot  underfiand  them. 
In  order,  therefore,  to  accommodate  the  public  with  an 
edition  of  Quarles’*  Emblems  properly  modemifed,  this 
work  was  uiulertaken.’  Such  an  exhibition  of  Quarles 
is  chaining  Columbus  to  an  oar,  or  making  John  Duke 
of  Marlborough  a train-band  corporal.” 

QUARRIES,  a name*  commonly  given  to  a mofr 
extraordinary  cavern  under  the  city  of  Pari*,  the  cxifl- 
enee  of  w'hich  is  known  to  few  even  of  the  inhabitants, 
and  many  of  thofe  who  have  heard  of  it  confider  the 
whole  as  an  idle  tlory.  Mr  Thornes  White,  however, 
member  of  the  Royal  Medical  Society  of  Edinburgh, 
Sec.  who  vifited  it  in  1784,  puts  the  matter  beyond  a 
doubt ; having,  with'inany  others,  obtained  leave  (which 
is  very  cautioufiy  grantedd  to  infpeft  it,  having  guides 
and  torchefi  with  them.  He  gives  the  following  account 
of  it  in  the  fccond  volume  of  the  Manchefter  Tranfac- 
tions.  ♦*  At  the  entrance  by  the  Obfmwtoire  Royal,  the 
path  is  narrow  for  a confide rable  wav ; but  foon  wc  en- 
tered large  and  fpacious  ftreets,  all  marked  with  names, 
the  fame  as  in  the  city  j different  adverrilemcnts  and 
bills  were  found,  as  we  proceeded,  parted  on  the  walls, 
fo  that  it  had  every  appearance  of  a large  town  rival- 
lowed  up  in  the  earth. 

“ The  general  height  of  the  roof  is  about  9 or  10 
feet ; but  ia  fomc  parts  not  Jcfs  than  30  and  even  40.  In 
many  places  there  is  a liquor  continually  dropping  from 
it,  which  congeals  immediately,  and  forms  a fpecies  of 
trantparent  front  , but  not  fo  tine  and  clear  as  rock  cry- 
ftsd.  As  we  continued  our  peregrination,  wc  thought 
our fc lvcs  in  no  fmall  danger  from  the  roof,  which  wc 
found  but  indifferently  propped  in  fome  places  with 
wood  much  decayed.  Under  the  houfet,  and  many  of 
the  ffmis,  however,  it  feerned  to  be  tolerably  fecured 
by  immenfc  (tones  fet  in  mortar ; in  other  parts,  where 
. $ B 3 there 
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OMirie*.  there  are  only  fields  or  gardens  above,  it  was  totally 
V“  Y " ' unfupported  for  a confidcrablc  (pace,  the  roof  being 
pcrfe&ly  level,  or  a plane  piece  of  rock.  After  traver- 
fing  about  two  miles,  wc  again  defeended  about  20 
fteps,  and  here  found  fomc  workmen  in  a very  cold  and 
damp  place,  propping  up  a moft  dangerous  part,  which 
they  were  fearful  would  give  way  every  moment.  The 
path  here  is  not  more  than  three  feet  in  width,  and 
the  roof  fo  low,  that  we  were  obb’ged  to  hoop  confi- 
dcrably. 

*«  On  walking  fome  little  diftancc  farther,  we  entered 
into  a kind  of  faloon  cut  out  of  the  rock,  and  faid  to 
be  exactly  under  the  E^hfe  iU  St  Jacqttet.  This  was 
illuminated  with  great  table,  occasioned  an  agreeable 
furprife,  and  made  us  all  ample  amends  for  the  danger  and 
difficulty  wc  had  juft  before  gone  through.  At  one  end 
was  a reprcfcntation  in  miniature  of  fomc  of  the  principal 
forts  in  the  Indies,  with  the  fortifications,  draw-bridges, 
&.c.  Cannons  were  planted  with  a couple  of  foldiera 
to  each  ready  to  fire.  Ccntinels  were  placed  in  diffe- 
rent parts  of  the  garrifon,  particularly  before  the  go- 
vernor's ho  life  ; and  a regiment  of  armed  men  was 
drawn  up  in  another  place  with  their  general  in  the 
front.  The  (whole  was  made  up  of  a kind  of  clay 
which  the  place  affords,  was  ingenioufty  contrived,  and 
the  light  that  was  thrown  upon  it  gave  it  a very  pretty 
efieft. 

“ On  the  other  fide  of  this  hall  was  a long  table  fet 
out  with  cold  tongues,  bread,  and  butter,  and  fomc 
of  the  beft  Burgundy  1 every  drank.  Now  every  thing 
was  hilarity  and  mirth  ; our  fears  were  entirely  difpell- 
ed,  and  the  danger  we  dreaded  the  moment  before  was 
now  no  longer  thought  of.  In  Ihort,  we  were  all  in 
good  fpirits  again,  and  proceeded  on  our  journey  about 
two  miles  farther,  when  our  guides  judged  it  prudent 
for  us  to  afeend,  as  we  were  then  got  to  the  fteps  which 
kad  up  to  the  town.  Wc  here  found  ourfelves  fafe  at  the 
Fal  ds  Grate,  near  to  the  Englifti  Bcnediftine  convent, 
without  the  kaft  accident  having  happened  to  any  one 
of  the  party.  We  imagined  we  had  walked  about  two 
French  leagues,  and  were  abfent  from  the  furface  of 
the  earth  betwixt  four  and  five  hours..  . . 

“ There  were  formerly  feveral  openings  into  the  quar- 
lies,  but  the  two  l have  mentioned,  via.  the  O/ftrvatary 
and  the  Falde  Grace , arc,  l believe,  the  only  ones  left ; 
and  thefe  the  infpeftors  keep  conftantly  locked,  and 
rarely  open  them,  except  to  ftrangers  particularly  in- 
troduced, and  to  workmen  who  arc  always  employed 
in  fomc  part  by  the  king.  The  police  thought  it  a ne- 
c diary  precaution  to  fccure  all  the  entrances  into  this 
cavcm,  from  its  having  been  formerly  inhabited  by  a fa- 
mous gang  of  robbers,  who  infefted  the  country  for 
many  miles  round  the  city  of  Paris. 

“ As  to  the  origin  of  this  quarry,  I could  not,  on  the 
drifted  inquiiy,  learn  any  thing  fatisfaftory ; and  the 
only  account  I know  published  is  the  following  contain- 
ed in  the  Tal/taux  de  Pant,  aotrvelie  coition,  tom  /re - 
fflier,  ebapitrt  §mt,  page  1 2 me. 

•*  For  the  firft  building  of  Paris  it  was  neceflary  to 
get  the  (lone  in  the  environs  } and  the  confumption  of  it 
was  very  confidcrablc.  As  Paris  was  enlarged,  the 
fuburbs  were  infcnfibly  built  on  the  ancient  quarries, 
fo  that  all  that  you  fee  without  is  cffentially  wanting 
in  the  earth  for  the  foundation  of  the  city  : hence 
proceed  the  frightful  cavities  which  are  at  this  time 
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found  under  the  houfes  in  feveral  quarters.  They  ftand  Qpirvys 
upon  abyffes.  It  would  not  ^require  a very  violent  - * f 
(hock  to  throw  back  the  ftoncs  to  the  place  from 
whence  they  have  beet!  railed  with  fo  much  difficulty. 

Eight  men  being  f wallowed  up  in  a gulph  1 50  feet 
deep,  and  fome  other  lefs  known  accidents,  excited  at 
length  the  vigilance  of  the  police  and  the  government, 
and,  in  faft,  the  buildings  of  feveral  quarters  have  benr 
privately  propped  up ; and  by  this  means  a fupport 
given  to  thefe  obfeure  fubterraneous  places  which  they 
before  wanted. 

“ All  the  fuburbs  of  St  James’s,  Harp-ftrcct,  and 
even  the  flrect  of  Tournon,  (land  upon  the  ancient 
quarries ; and  pillars  have  been  erefted  to  fupport  the 
weight  of  the  houfes.  What  a fubjeft  for  refle&ions, 
in  oonfidcring  this  great  city  formed  and  fupported  by 
means  abfoiutcly  contrary!  Thefe  towrrs,  tliefe  ftccples, 
the  arched  roofs  of  thefe  temples,  are  fo  many  figns  to 
tcU  the  eye  that  what  we  now  fee  in  the  air  is  wanting 
under  our  feet.” 

QUARRY,  a place  under  ground,  oat  of  which  are 
got  marble,  freeftonc,  (late,  iimeftonc,  or  other  matters 
proper  for  building.  See  Strata. 

Some  limeftone  quarries  in  Fife  are  highly  worthy 
the  attention  of  the  curious,  on  account  of  an  amazing 
mixture  of  fea-bodics  found  in  them.  One  of  this  kind 
was  opened  about  the  year  1750,  at  a farm  called  £a- 
dertetl,  in  the  neighbourhood  of  Kirkaldy,  belonging  to  . 

General  St  Clair. 

The  flakes  of  the  ftone,  which  are  of  unequal  thick* 
nefs,  moft  of  them  from  eight  to  ten  inches,  lie  hori- 
zontally, dipping  towards  the  fca.  Each  of  thefe 
flakes,  when  broken,  prefents  to  our  view  an  amazing 
collection  of  petrified  fea  bodies,  as  the  bones  of  fifties, 

(talks  of  fca- weed,  vail  quantities  of  (hells,  fuch  as 
arc  commonly  found  on  thofc  coafts,  befides  feveral 
others  of  very  uncommon  figures.  In  fomc  place* 
the  (hells  are  fo  numerous,  that  little  elfe  is  to  be  feen 
but  prodigious  clutters  or  concretions  of  them.  Ia 
the  uppermoft  ftratum  the  (hells  arc  fo  entire,  that  the 
outer  cruft  or  plate  may  be  feraped  off  with  the  finger  -9 
and  the  ftalks  of  the  fea- weed  have  a darkifli  colour, 
not  that  gloffy  whitenefs  which  they  have  in  the  heart 
of  the  quarry.  The  fmalleft  rays  or  veins  of  the  (hells 
are  deeply  indented  on  the  ftone,  like  the  impreflkm 
of  a feal  upon  wax.  In  fhort,  no  fpot  at  the  bottom 
of  the  ocean  could  exhibit  a greater  quantity  of  (ex- 
bodies  than  are  to  be  found  in  this  folid  rock  ; for  we 
have  the  (kelctoos  of  feveral  fifties,  the  antenna  or 
feelers  of  lobfters,  the  roots  and  ftalks  of  fca-wceds, 
with  the  very  capful <t  which  contain  the  feed.  The 
place  where  all  thefe  curiofitie*  are  found  is  on  an 
eminence  about  an  Englilh  mile  from  the  fea ; and  as 
the  ground  is  pretty  deep  the  whole  way,  it  may  be 
203  feet  higher  at  lead. 

There  arc  two  or  three  things  to  be  remarked  here. 

I.  That  among  all  the  bodies  wc  have  mentioned, 
there  are  none  but  what  are  fpecifi cully  heavier  than 
water.  This  holds  fo  conftantly  true,  that  the  fea- 
weed,  which  floats  in  water  when  the  plant  is  entire, 
has  been  dripped  of  the  broad  leaves,  which  make  it 
buoyant,  before  it  has  been  lodged  here.  2.  The  (hells 
have  been  all  empty  { for  the  double  ones,  as  thofc  of 
the  flat  kind,  are  always  found  (ingle,  or  with  one  fide 
only.  3.  The  rock  feems  to  have  been  gradually  de- 
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Qntrry  ferted  by  the  fca,  and  for  a long  time,  wifhed  with  the 
(I  tides ; /or  the  upper  furface  is  all  eaten,  and  hallowed 
Quarter,  fa  n^y  places  like  an  honey-comb,  juft  as  we  obl'erve 
w rn  flat  rocks  expofed  every  tide  to  the  accefv  and  reeds 
of  the  waters.  See  the  article  Sea. 

Quarry,  or  £>ujrre/,  among  glaziers,  a pane  of 
glafs  cut  in  a diamond  form. 

Quarries  arc  of  two  kinds,  fquare  and  long  j.  each  of 
which  arc  of  different  fizes,  expreffied  by  the  number 
of  the  pieces  that  make  a foot  of  glafs,  viz.  eighths, 
tenths,  eighteenths,  and  twentieths : but  all  the  frzes 
are  cut  to  the  fame  angles,  the  acute  angle  in  the 
fquare  quarrels  being  77^  19,  and  67°  21'  in  the  long 
ones. 

Quarry,  among  huoters,  ib  fometimes  ufed  for  a 
part  of  the  entrails  of  the  bead  taken,  given  by  way  of 
reward  to  the  hounds. 

Quarry,  in  falconry,  is  the  game  which  the  hawk 
is  in  purfuit  of,  or  has  killed. 

QUARTAN,  a meafure  containing  the  fourth  part 
of  lame  other  meafure. 

Quartan,  a fpccics  of  intermitting  fever.  See  Me- 
dicine, n3  153,  158,  and  159. 

QUARTATION,  is  an  operation  by  which  the 
quantity  of  one  thing  is  made  equal  to  a fourth  part 
of  the  quantity  of  another  thing.  Thus  when  gold 
allayed  with  diver  is  to  be  parted,  wc  are  obliged  to 
facilitate  the  action  of  the  aquafortis,  by  reducing  the 
quantity  of  the  former  of  thefe  metals  to  one  fourth 
part  of  the  whole  mafs ; which  is  done  by  fufficicntly 
incrcaling  the  quantity  of  the  filler,  if  it  be  ncccffary. 
This  operation  is  called  quart, stint,  and  is  preparatory  to 
the  parting;  and  even  many  authors  extend  this  name  to 
tire  operation  of  parting.  See  the  article  Parting. 

QUARTER,  the  fourth  part  of  any  thing,  the 
fractional  expreffiou  for  which  is 

Quarter,  in  weights,  is  generally  ufed  for  the  fourth 
part  of  an  hundred  weight  avoirdupois,  or  28  lb. 

Uicd  as  the  name  of  a dry  rnciffurc,  quarter  is  the 
fourth  part  of  a ton  in  weight,  or  eight  bufliels. 

Quarter,  a term  in  the  manege.  To  work  from 
quai ter  to  quarter,  is  to  ride  a horfc  three  times  in  upon 
the  firft  of  the  four  lines  of  a fquare ; then  changing 
your  hand,  to  ride  him  three  times  upon  the  fccond 
and  fo  to  the  third  and  fourth  ; always  changing  hands, 
and  obferving  the  fame  order. 

Quarters,  with  refpedk  to  the  parts  of  a horfe,  is 
ufed  in  various  fenfes : thus  the  (boulders  and  fore-legs 
are  called  the  for  e-quarter  jt  and  the  hips  and  hinder-legs 
the  hind-  quarter* . The  qmr:ers  of  a ho  Ac's  foot  are 
the  fidcs  of  the  coffin,  comprehending  between  the  toe 
and  the  heel : the  inner  quarters  are  thole  oppolite  to 
one  another,  facing  from  one  foot  to  the  otlier ; and 
thefe  are  always  weaker  than  the  vutjule  quarters,  which 
lie  on  the  external  iides  of  the  coffin.  Fal/e  quarters , 
are  a cleft  in  the  horu  of  a horfc 's  hoof,  extending  from 
the  coronet  to  the  Ihoe.  A ho  Ac  u»  faid  to  be  quarter - 
cjj}t  when  for  any  difbrder  in  die  coffin  we  are  obliged 
to  cut  one  of  the  quarters  of  the  hoof. 

Quarter,  in  aftronomy,  the  fourth  part  of  die 
moon’s  period : thus,  from  the  new  moon  to  the  qua- 
drature is  the  first  quarter ; from  this  to  full  moon,  the 
fccond  quarter,  die. 

Quarter,  in  heraldry,  is  applied  to  the  parts  or 
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members  of  the  firft  diviiion  of  a coat  that  Is  quarter-  Quarter, 
cd,  or  divided  into  four  quarters.  — y— — 

Front  Qi'AgjgUy  in  heraldry,  is  a quarter  Angle  or 
alone ; which  is  to  poffcfe  one  fourth  part  of  the  field. 

It  makes  one  of  die  honourable  ordinaries  of  a coat. 

$>yAKT£ k of  a Ship,  that  part  of  the  Ihrp's  fide  which 
lies  towards  the  11  cm ; or  which  is  comprehended  be- 
tween the  aft  molt  end  of  the  main  cliains  and  the  Tides 
of  the  Hern,  where  it  is  terminated  by  the  quarter- 
pieces. 

^though  the  lines  by  which  the  quarter  and  bow 
of  a Ihlp,  with  refpcdl  to  her  length,  arc  only  imagi- 
nary, yet  experience  appears  fufficiendy  to  liave  afccr- 
tained  their  limits : fo  that  if  wc  were  to  divide  the 
(hip's  fitles  into  five  equal  portions,  the  names  of  each 
fpace  would  be  readily  enough  exprefled.  Tims  the 
firft,  from  the  ftem,  would  be  the  quarter ; the  fccond, 
abaft  the  midlhips ; the  third,  the  midlhips;  the  fourth, 
before  the  midlhips;  and  the  fifth,  die  bow.  Whether 
diefc  divifions,  which  in  reality  are  fomewhat  arbitrary, 
arc  altogether  improper,  may  be  readily  difeovered  by 
referring  to  die  mutual  fituation  or  approach  of  two  ad- 
jacent veffcls.  The  enemy  boarded  us  on  the  bi  board 
lide  ! Whereabouts?  Abaft  die  midlhips,  before  the 
midihips.  See. 

Plate  CCGCXXVII.  n®  1.  reprdfents  a geometrical 
deration  of  a quarter  of  a 74  gun  (Kin.  A the  keel,  with 
a the  falfe  keel  beneadi  it.  B the  ftem-poft.  DD  the 
quarter-gallery,  with  its  balluftradcs  and  windows.  EE 
the  quarter- pieces,  which  limit  and  form  die  oudincs  of 
the  ttero.  F the  taffarcl,  or  upper  pieces  of  the  ftern. 

FG  the  profile  of  the  ftern,  with  its  galleries.  H the 
gun-ports  of  the  lowcr-dcck  ; h the  gun-ports  of  the 
upper  and  quartcr-dcck.  I the  after-part  of  the  raizen- 
channcl.  K the  wiug-tranfom.  KG  the  lower  counter. 

.LB  the  ftation  of  the  dcck-tranfom.  LQ^  the  artcr- 
part  of  the  main-wale.  DR  the  after-part  of  the 
channcl-walc,  parallel  to  live  main-wale.  SU  the  llieer- 
rail,  parallel  to  both  wales.  T / the  rudder.  A / F 
the  rake  of  the  ftern.  P <1  the  drift -rails.  TU  the 
after-part  of  the  load  ; i f / the  curve  of  the 

fcveral  decks  correfponding  to  thofc  rcprcfcntcd  in  the 
head.  See  the  article  Head. 

As  the  marks,  by  which  vclTds  of  different  oon- 
ftrutiions  arc  dillinguifhed  from  each  other,  arc  gene- 
rally more  cohfpicuouii  on  the  ftern  or  quarter  than  any 
other  part,  we  have  represented  fomc  of  the  quarters, 
which  affiunc  the  mod  diffcrcut  fhapes,  and  form  the 
greateft  contrail  widi  each  utlier.  N-*  2.  ihows  the 
ftern  and  quarter  of  a Dutch  flight.  3.  the  ftern 
and  quarter  of  a cat.  N9  4.  is  the  ftem  and  quarter 
of  a common  galley.  N°  5.  exhibits  the  quarter  of  a 
full-rate  galley,  uthcrwifc  called  a gattrejj?.  N®  6.  the 
quarter  of  a Dutch  dogger,  or  galliot.  N®  r.  repre- 
ients  the  ftern  and  quarter  of  a fluop  of  u ar. 

The  quarter*  of  all  other  Ihips  have  a near  affinity  to 
thole  above  exhibited.  Thus  all  Ihips  of  the  line,  and 
EalUIndiamen,  arc  formed  with  nquattcr  little  differing 
ffom  the  principal  figure  in  this  plate.  Xebecs  have 
quarters  nearly  refembling  thofc  of  galcafTcs,  only  fome- 
what higher.  Hagkoats  and  pink;,  approach  the  figure 
of  cats , the  former  being  a little  broader  in  the  ilem, 
and  the  latter  a little  narrower ; and  the  Herns  and 
quarters  of  cats  ftem  to  be  derived  from  thofc  of  lly- 
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boat..  The  ftern*  of  Dutch  doggers  and  galliots  are 

' indeed  Angular,  and  like  thofe  of  no  other  modern  vcficl: 
they  have  ncvcrthclcfu  a great  relembkmcc  to  the  (hips 
of  the  ancient  Grecians,  as  reprefented  in  medals  and 
other  morfUmcnts  of  antiquity. 

On  (be  ^traxrxx,  may  be  defined  an  arch  of  the 
horizon,  contained  between  the  line  prolonged  from 
the  (hip’s  ilern  and  any  diftant  objeft,  as  land,  (hips, 
Ac.  Thus  if  the  (hip’s  keel  lies  on  an  eaft  and  welt 
line,  the  ileni  being  weft  ward,  any  diftant  objefl  per- 
ceived on  the  north-weft  or  fouth-weft,  is  faid  to,  be 
on  the  larboard  or  (larboard  quarter. 

Qr’/txttx-BiJ/,  a roll,  or  lift,  containing  the  dif- 
ferent llations,  to  which  all  the  officers  and  crew  of 
the  (hip  are  quartered  in  the  time  of  battle,  and  the 
names  of  all  the  perfons  appointed  to  thofe  llations. 
Bee  Qujxtsxj. 

£%tr.ikff*-Ma/lfrt  i»  an  officer,  generally  a lieute- 
nant, whole  principal  bufinefs  is  to  look  after  the 
quarters  of  the  foldicrs,  their  clothing,  bread,  am- 
munition, firing,  &c.  Ever)'  regiment  of  foot  and  ar- 
tillery lias  a quarter-matter,  and  every  troop  of  horfc 
one,  who  are  only  warrant-officers,  except  in  the 
Blues. 

Qv.iKTEk-MdJlcr-GtneraU  is  a confiderablc  officer 
in  the  army  ; and  fhould  be  a man  of  great  judgment 
and  experience,  and  well  (killed  in  geography.  His 
duty  is  to  mark  the  marches  and  encampments  of  an 
army  : he  fhould  know  the  country  perfe&ly  well, 
with  its  rivers,  plains,  marfhec,  woods,  mountains,  de- 
files, paffages,  See.  even  to  the  fmallcft  brook.  Prior 
to  a march,  he  receives  the  order  and  mute  from  the 
commanding  general,  and  appoint*  a place  for  the 
quarter-matters  of  the  army  to  meet  him  next  morning, 
whom  he  marches  to  the  next  camp  ; where  being 
come,  and  having  viewed  the  ground,  he  marks  out  to 
the  regimental  quarter-mailers  the  ground  allowed  each 
regiment  for  their  camp  : he  choofes  the  head-quarters, 
and  appoints  the  villages  for  the  generals  of  tlu*  army's 
quarters : he  appoints  a proper  place  for  the  encamp- 
ment of  the  train  of  artillery : he  conducts  foraging 
parties,  as  likcwifc  the  troops  to  cover  them  againii 
aflauhs,  and  has  a (hare  in  regulating  the  winter-quarters 
and  cantonments. 

SfyaxtFX  Netting,  a fort  of  net -work,  extended  along 
the  rails  on  the  upper  part  of  a (hip’s  quarter.  Inn 
fliip  of  war  tliefe  are  always  double,  being  fupported 
by  iron  cranes,  placed  at  proper  diftanccs.  The  inter- 
val is  fomettmes  filled  with  cork,  or  old  finis  ; but 
chiefly  with  the  hammock*  of  the  Tailors,  fo  as  to  form  a 
parapet  to  prevent  the  execution  of  the  enemy’s  fmall 
arms  in  battle. 

1 Qyaxtf.x-Seflwts,  a general  court  liekl  quarterly  by 
the  juftices  of  peace  of  each  county.  This  court  is 
appointed  by  flat.  2 Hen.  V.  c.  4.  to  be  in  the  firft 
week  after  Michaclmas-day  ; the  firft  week  after  the 
Epiphany  ; the  firft  week  after  the  dofe  of  Eafter  ; and 
in  the  week  after  the  tranftation  of  Saint  Thomas  a 
ISccktt,  or  the  7th  of  July.  This  court  is  held  before 
two  or  more  juftices  of  the  peace,  one  of  whom  nuift 
he  of  the  qmxntm.  The  jurifdi&ion  of  this  court  by 
34  Eil.  III.  c.  1.  extends  to  the  trying  and  determining 
of  all  felonies  and  trcfpaflcs  whatsoever,  though  they 
fcldom,  if  ever,  try  any  greater  offence  than  final!  ft- 
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lollies  within  the  benefit  of  clergy,  their  commiffion  Quarter, 
providing,  that  if  any  cafe  of  difficulty  arifes,  tlicy 
ihall  not  proceed  to  judgment,  but  in  the  prcfcnce  of  ' ^ 

one  of  the  yufliccs  of  the  courts  of  king’s  bench  or 
commou  pleas,  or  one  of  the  judges  of  affi/.e.  And 
therefore  murderers  and  other  capital)  felons  arc  ufa- 
ally  remitted  for  a more  fulemn  trial  to  the  affiles. 

They  cannot  alfo  try  any  new-created  offence,  without 
exprefs  power  given  them  by  the  ftatute  which  creates 
it.  But  there  are  many  offences,  and  particular  mat- 
ters, which  by  particular  ftatutes  belong  properly  to 
this  jurifdi&ion,  and  ought  to  be  profecutcd  in  this 
court  ; as,  the  fmaller  mi  (demeanors  again  ft  the  public 
or  commonwealth,  not  amounting  to  felony,  and  efpe- 
cially  offences  relating  to  the  game,  highways,  alcltoufes, 
batlard  children,  the  fettlement  and  provjfion  for  the 
poor,  vagrants,  fervants  wages,  apprentices,  and  popifh 
rccufants.  Some  of  ihcfc  are  proceeded  upon  by  in- 
didlmcnt,  and  others  in  a fummary  wty  by  motion  and 
order  thereupon  ; which  order  may,  for  the  mod  pari, 
unfits  guarded  againft  by  particular  ftatutes,  be  remo- 
ved into  the  court  of  king’s  bench,  by  writ  of  certiorari 
faciat , and  be  there  either  quafhed  or  confirmed.  The 
records  or  rolls  of  the  feflions  arc  committed  to  the  euf- 
tody  of  a fpecial  officer,  denominated  the  cuftot  rotulo- 
rutn.  In  moll  corporation  towns  there  arc  quartcr-fcf- 
fions  kept  before  juftices  of  their  own,  within  their  rc- 
fpeflive  limits,  which  have  cxa&ly  the  fame  authority 
as  the  general  quai ter-feffions  of  the  county,  except  in 
very  few  inftauecs : one  of  the  moil  confiderablc  of 
which  is  the  matter  of  appeals  from  orders  of  removal 
of  the  poor,  which,  though  they  be  from  the  orders 
of  corporation  juftices.  mutt  be  to  the  feflions  of  the 
county,  by  8 and  9 Will  HI.  c.  30.  In  both  corpo- 
rations and  counties  at  large,  there  is  fometimes  kept  a 
fpecial  or  petty  fefflon,  by  a few  juftices,  for  difpat  cit- 
ing fmaller  hufinefs  in  the  neighbourhood  between 
the  times  of  the  general  feflions,  as  for  liccniing  alc- 
houfes,  palling  the  accounts  of  par ilh -officers,  and  the 
like. 

3£y4xrxx-$tajf't  a long  ftaff  borne  by  forefters,  park- 
keepers,  Ac.  a*  a badge  of  their  office,  and  occafi an- 
ally ufed  as  a weapon.  . 

QUARTERS,  a name  given  at  fea  to  the  feveral 
ftations  where  the  officers  and  crew  of  -a  (hip  of  war 
are  potted  in  action.  See  Naval  Tactics, 

The  number  of  men  appointed  to  manage  the  ar- 
tillery is  always  in  proportion  to  the  nature  of  the 
guns,  and  the  number  and  condition  of  the  (hip’s 
crew.  They  are,  in  general,  as  follow,  when  the 
fhip  is  well  manned,  fo  as  to  fight  both  Tides  at  once 
occafionally  : 

i’ounici.  No.  of  men.  Pounder.  No.  of  men. 

Tea 42  * if  To  a 9 - 6 

3*  *3  6 - S 

4-4 
3 • 3 


*4 

18 


*5 
>3 
1 1 

9 

7 


This  number,  to  which  is  often  added  a boy  to 
bring  powder  to  every  gun,  nriy  be  occafionally  icdu- 
ced,  and  the  guns  ncvcrthelcfs  well  managed.  The 
number  of  men  appointed  to  the  fmall  arms,  on  board 
hi*  Majefty’s  (hip*  and  (loops  of  w ar,  by  order  of  the 
admiralty,  arc, 
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No.  of  men  to  the  fn»»il  arm*.  tending  that  it  was  built  on  the  authority  of  St  John,  Q_v** 


Ijo 

120 

too 

80 

70 

60 

50 

40 


The  lieutenants  arc  ufually  Hationed  to  command  the 
different  batteries  and  tiireA  their  efforts  againfl  the 
enemy.  The  mailer  fuperintends  the  movements  of 
the  (hip,  and  whatever  relates  to  the  fails.  The  boat- 
fwain,  and  a fufficient  number  of  men,  ia  Rationed  to 
repair  the  damaged  rigging  ; and  the  gunner  and  car- 
penter, wherever  neeeflary,  according  to  their  refpettive 
offices.  • 

The  marines  are  generally  quartered  on  the  poop 
and  forccaille,  or  gang-way,  under  the  direction  of 
their  officers  j although,  on  fume  occafiona,  they  af- 
fitl  at  the  great  guns,  particularly  in  diftant  cannou- 
ading. 

Quart rar,  at  a fiege,  the  encampment  upon  one 
of  the  moll  principal  paffages  round  a place  befitged, 
to  prevent  relief  and  convoys. 

Head  of  an  Hrmy , the  place  where  the 

commander  in  chief  has  his  quarters.  The  quarters  of 
genera’s  of  horfc  are,  if  pofliblc,  in  villages  behind  the 
right  and  left  wings,  and  the  generals  of  foot  are  of- 
ten in  the  fame  place : but  the  commander  in  chief 
fhould  be  near  the  centre  of  the  army. 

Quakt£* t of  Rr/rfjbmrntf  the  place  or  places  where 
troops  that  have  been  much  handled  are  put  to  recover 
thcmfelvcs  during  fomc  part  of  the  campaign. 

Intrenched  QuamtihS)  a place  fortified  with  a ditch 
and  parapet  to  fecute  a body  of  troops. 

Winter  QirAKTKKSy  fomctime9  means  the  fpace  of 
time  included  between  leaving  the  camp  am!  taking  the 
field ; but  more  properly  the  places  where  the  troops 
are  quartered  during  the  winter. 

The  firfl  bultntfs,  after  the  army  is  in  winter* 
quarters,  is  to  form  the  chain  of  troops  to  cover  the 
quarters  well : which  is  done  cither  lx  hind  a river,  un- 
der cover  of  a range  of  fining  pods,  or  under  the  pro- 
tection of  fortified  towns.  Huflars  arc  very  ufcful  on 
this  fervicc. 

It  fhould  be  obferved,  as  an  invariable  maxim,  in 
tvintcr-quarters,  that  your  regiments  be  difpofid  in 
brigades,  to  be  always  under  the  eye  of  a general  offi- 
cer ; and,  if  pofliblc,  let  the  regiments  be  fo  dillri- 
buted,  as  to  be  each  under  the  command  of  its  own 
chief. 

QUARTERING,  in  heraldry,  is  dividing  a coat 
into  four  or  more  quarters,  or  quarterings,  by  part- 
ing, couping.  See.  that  is,  by  perpendicular  and  hori- 
zontal lines,  & c. 

QUAK  TO-dsCIMani  an  ancient  feft  in  the  Chris- 
tian dm  rch,  who  taught  that  Eaftcr  Ihould  always  be 
celebrated  according  to  tire  cullorn  of  the  Jews,  on  the 
fourteenth  day  of  the  moon  in  the  month  of  March, 
whenfoever  that  day  fell  out.  And  hcncc  they  derived 
their  name  quarto  de  hnoni$  q.  d.  Fourteenthcrs.  The 
Afiaiics  were  mightily  attached  to  tin’s  opinion,  pic- 


who  was  their  apoiUe  j ami  pope  Victor  could  never  ' 
bring  them  to  obedience  in  this  article,  though  he  was 
Upon  the  point  of  cxcommuuicating  them  : but  it  is 
more  probable  he  contented  hinofclf  with  menaces.  Sec 
Eastkr. 

QUARTZ,  a genus  of  filiceous  earths  very  com- 
mon in  Europe.  According  to  Kirwan,  the  quartz  aro 
in  general  the  pureil  of  the  filiceous  kind,  though  moll 
of  them  contain  a flight  mixture  of  other  earths : the 
moll  obvious  dillinCtion  among  them  arifet  from  their 
opacity  or  tranfparency.  Cronfledt  gives  the  following 
chara&eriilics  of  it : 1.  It  is  generally  cracked  through- 
out, even  in  the  rock  itfclf,  whereby,  as  well  as  by  its 
own  nature,  it  breaks  into  irregular  and  (harp  fragments. 

2.  It  cannot  be  eaftly  made  red  hot,  without  cracking  ■ 
dill  more.  3.  It  never  decays  in  the  air.  4.  Melted 
with  fixed  alkali  in  a due  proportion,  it  gives  a more 
folid  and  fixed  glafs  than  any  of  the  other  filiceous 
Hones.  5.  When  there  has  been  no  interruption  in- 
ks natural  accretion,  it  always  cry  (1  alii  zes  into  hexa- 
gonal prifms  pointed  at  both  ends.  6.  It  is  met  with 
in  clefts,  fi  (fares,  and  (mall  veins  in  rocks ; it  fcldom 
forms  large  veins,  and  Hill  more  rarely  whole  moun- 
tains, without  a mixture  of  heterogeneous  fubflances.  It 
is  found, 

X.  Pure,  of  fcveral  varieties,  as,  (1.)  Solid,  or  having 
no  vifible  particles,  and  called  fat  tpurtz,  This  is  ei- 
ther tranfparcnt,  white,  blue,  or  violet-coloured.  The 
firll  kind  is  met  with  in  the  copper-mitres  in  the  north- 
ern part  of  Norway  and  Siberia,  and  has  no  regular 
form,  but  is  as  clear  as  the  finell  cry  It  alii  zed  quartz,  or 
rock  cryflal.  (2.)  Grained  quirtz,  of  a white  or  pale 
green  colour,  found  in  various  places  in  Sweden.  (l.)Th'e 
/parry  quartz , which  is  the  fcarccU  of  the  whole,  and 
ought  not  to  be  confounded  with  the  white  fclt-fpar, 
bccaufc  it  is  of  a fmoother  appearance,  and  breaks  in- 
to larger  and  more  irregular  planes.  It  is  found  of  a 
whit  i in  yellow,  from  the  gold  mines  in  filingary  ; or 
white,  from  the  ifland  of  Uto.  Brunr.ich  tells  us,  that 
the  Hungarian  gold  and  lilver  mines  near  Hodcntch, 
which  have  veins  frequently  fomc  fathoms  wide,  afford 
a kind  of  lamellatcd  and  porous  quartz.  It  is  met  with 
of  white,  yellow,  and  blue  colours*  and  it  is  fometimes 
finely  cry  ft  alii  zed  in  pyramidical  figures. 

2.  Cry/la  hzed quartz,  or  rod  cryjl.it.  See  Crystal.  - 

3.  In, pure  ejuar/z.  Of  this  there  arc  two  kinds, 
(1.)  Mixed  with  iron,  in  form  of  a black  calx.  It  13 
black,  clotty,  and  contains  a great  Quantity  of  iron.  It 
is  found  in  Swedtn.  (2.)  Mixed  with  copper,  and  of  a 
ml  colour,  found  in  the  fame  country. 

Cronfledt  obferves,  that  quart!  in  general,  and  cfpe- 
cially  its  cry  Hals,  are  very  commonly  fuppofed,  when 
yet  in  their  folt  arid  ditlolved  ilatc,  to  have  included 
within  them  fomc  vegetables,  for  inltance  grafs  and 
mofs.  «•  This  (fays  he)  I cannot  abfoltitoly  deny;, 
but  it  deferves  carefully  to  he  examined  if  that  which  is 
fhown  as  a ^rafs  be  not  anafbeUor,,  or  a ft  rutted  cockle; 
and  the  mofs  only  branched  varieties  filled  with  earth, 
which,  by  their  being  ramofe,  bear  a vegetable  appear- 
ance. It  it  v«ry  common  iu  agates,  and  mikes  them 
of  left  value  than  they  otherwise  would  be.  This  is* 
mofl  generally  the  cafe  with  thofe  Hones  which  are 
(how a as  including  vegetable'; and,  for  my  own  p?.rt,  I 

have 
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hire  new  been  fo  fortunate  as  to  meet  with  an  y may  be  bound  or  obligated  to  the  other,  without  bavin* 
others.*'  given  his  content  to  the  *&  whereby  he  is  obliged.  For 

M.  Magellan  remarks,  that  quartz  is  one  of  the  prin- 
cipal kinds  of  done  which  contain  metals.  Some  of 
the  Hungarian  veins  confift  entirely  of  it,  and  the  gold 


is  fo  minutely  difperfed,  that  it  cannot  be  difeemed  by 
the  beft  micrcfcopes  before  it  is  feparated  by  pounding 
and  walking.  The  width  of  the  veins,  fome  of  which 
are  half  a fathom,  and  fome  ftill  more,  repay  the  trou- 
ble and  cxpences,  which  the  fmall  quantity  of  gold 
would  not  otherwise  counterbalance.  Nature  has  not 
anywhere  produced  * mountains  of  pure  quartz;  for 
though  fome  rocks  in  Sweden  are  ranked  among  the 
quartzes,  they  are  undoubtedly  mixed  with  heteroge- 
neous matters.  Near  Lautcrbcrg  upon  the  Hartz  are 
veins  of  this  done  from  one  to  three  fatiioms  wide,  con- 
filling  of  a loofe  land,  in  which  thev  find  the  copper 
ore  in  liefts.  In  the  DanUh  ifle  of  Anhalt  we  meet 
with  triangular  quartz  pebbles.  There  are  likewife 
cry  Hals  of  quartz  having  water  indofed  in  them  ; fome 
fine  pieces  of  this  kind  are  to  be  met  with  in  the  Im- 
perial cabinet  at  Vienna,  &c. 

Rock  cryftals  are  generally  found  upon  or  among 
quartz,  and  arc  to  be  met  with  in  all  parts  of  the  world. 
The  greatefl  number  arc  furuiJhed  to  the  European 
countries  from  Mount  Saint  Gothard  in  Switzerland. — 
Here  large  pieces,  weighing  from  5 to  8co  pounds, 
were  found  at  Grimfclbcrg  ; one  of  1 aco  pounds  was 
found  fome  years  ago  at  Filbach  in  the  W aUais  } and  a 
piece  fix  feet  long,  four  broad,  and  equally  thick,  was 
fouod  in  tbc  ifland  of  Madagafcar,  a place  where  thefe 
natural  productions  Are  of  the  mod  extraordinary  fizc 
and  perfection. 

When  great  quantities  of  quartz  are  continually  agi- 
tated by  the  fca  or  river  water,  they  arc  fometimes  re- 
duced to  fuch  very  minute  parts  as  to  be  cafily  carried 
away,  fufpended  in  the  water  ; and  there  are  lands  of  fo 
minute  a fi/c  as  to  meafure  Ids  than  the  two  or  three 
hundredth  part  of  an  inch.  Thcfc  arc  called  quick- 
fandt.  Immenfc  tra&s  of  land  confift  only  of  loofe 
lauds,  particularly  along  the  fea-ihore  in  many  parts  of 
Europe.  Some  fuppufe  that  fea- water  has  the  power 
of  producing  this  farwl  out  of  its  own  fubttance  ; and 
then-  furfaces,  in  general,  are  fo  pciilhcd,  as  to  (how 
that  they  could  not  be  reduced  in  fizc  by  rubbing  againft 
each  other ; but  we  know  not  as  yet  that  fuch  a pro- 
duction has  ever  been  dcmonflratcd.  When  find  is 
about  as  big  as  peas,  it  is  called  gravel;  and  when  it 
is  fircc  from  faline  and  heterogeneous  particles,  it  is  cos- 
ployed  in  making  mortar,  and  other  economical  pur- 
pofes.  That  which  is  very  pure  ferves  for  making  flint- 
glafs,  with  red  cakes  of  lead,  and  the  proper  alkaline 
flux  ; but  when  mixed  with  ferruginous  black  land,  the 
glafs  a flumes  a grccnifb  black  colour.  “ This  (lays  M. 


example  : I have  done  your  bufinefs,  in  your  abfcnce,  m 
without  your  procuration,  and  it  has  fucceedcd  to  your 
advantage.  I have  then  an  aftion  againlt  you  for  the  re- 
covery of  what  1 have  dilburfed,  and  you  an  action 
again  ft  me  to  make  me  give  an  account  of  my  admini- 
ft  rat  ion,  which  amounts  to  a quaji-contrafl . 

QpM/~Crim9  or  Shu/i-di/tef  in  the  civil  law,  the 
ad  ion  of  a perfon  who  does  damage,  or  evil,  involun- 
tarily. The  reparation  of  quafi-erimej  confifls  in  ma- 
king good  the  damages,  with  intereft. 

QUASS,  a fermented  liquor  drunk  in  Ruffia.  Sec 

Pc  ASAKT. 

QU  ASSIA,  in  botany  : A genus  of  the  monogyma 
order,  belonging  to  the  decandria  dais  of  plants  ; and 
in  the  natural  method  ranking  under  the  14th  order, 

Grtdaa/es.  The  calyx  is  pcntaphvUous  ; there  arc  five 
petals  ; the  ne&arhim  is  pcntaphvlloui ; there  are  from 
two  to  five  feed-cafes  (landing  alundcr,  and  monofper- 
mous.  There  are  three  Qxcies,  the  amor  a,  Jmarvba , 
and  eicce  If  a or  po'y^arna. 

The  quafiia  amara  grows  to  the  height  of  fereral  WmMU't 
feet,  and  fends  off  many  flrong  branches.  The  wood  ^*4*4  Ik. 
is  of  a white  colour  and  light ; the  bark  is  thin  and,‘J"-T’ 'ro4*‘‘, 
grey  ; the  leaves  arc  placed  alternately  on  the  branches,  ^ ***’ 
and  confift  of  two  pair  of  oppofitc  pinnae,  with  an  odd 
00c  at  the  end : all  the  kafets  are  of  eh  elliptical  fhape, 
entire,  veined,  fmooth,  pointed,  feffilc,  on  the  uppcT 
pagina  of  a deep  green  colour,  on  the  under  paler  : the 
common  footftalk  is  articulated,  and  winged,  or  edged, 
on  each  fide  with  a leafy  membrane,  which  gradually 
expands  towards  the  bate  of  the  pinnae  : tlic  flowers  arc 
all  hermaphrodite,  of  a bright  rod  colour,  and  terminate 
the  branches  ia  king  fpiltes  : the  braaeae  or  floral  leaves 
are  lance-fbapcd  or  linear,  coloured,  and  placed  alternate- 
ly upon  the  peduncles : the  calyx  is  fmall,  pcrfiflcnt, 
and  five-toothed : the  corolla  confifls  of  five  lance - 
fhaped  equal  petals,  at  the  bafe  of  which  is  placed 
the  nc&ary,  or  five  roundiflt,  coloured,  fades : the  fihu 
ments  are  ten,  (lender,  fomewhat  longer  than  the  co- 
rolla, and  crowned  with  limplc  antherz,  placed  tranf* 
verfely : the  receptacle  is  flefhy  and  orbicular : the  ger- 
men  is  ovate,  divided  into  five  parts,  and  fupports  a 
flender  flyle,  longer  than  the  filaments,  and  terminated 
by  a tapering  ftigma : the  capfules  are  five,  two-cellcd, 
and  contain  globular  feeds.  It  is  a native  of  South  Amo 
rica,  particularly  of  Surinam,  and  alio  of  fome  of  the 
Wed  Indian  iflandt.  The  root,  bark,  and  wood,  of 
this  tree  have  all  places  in  the  materia  raedica.  The 
wood  is  mod  generally  ufed,  and  is  fiud  to  be  a tonic, 
flora  achic,  antifcptic,  and  febrifuge. 

The  quafiia  fimaruba  is  common  in  all  the  woodlands  /VfPnWr’* 
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, , in  Jamaica.  It  grows  to  a great  height  and  confi-  'V"  E**- 
Magellan)  I have  fecn  among  the  various  fpccimens  of  dcrable  thicknefs.  The  trunks  of  the  old  trees  are  black 
glais  made  by  Mr  E.  Dtlaval,  F.  R.  S.  who  produced  and  a little  furrowed.  Thofc  of  the  young  trees  are  *°  *** 
a very  fine  tranfparcnt  and  colourlefs  glafs  out  of  the  fmooth  and  gray,  with  here  and  there  a broad  yellow 

fpot-  The  infidc  bark  of  the  trunk  and  branches  is 
white,  fibrous,  and  tough.  It  taftes  (lightly  bitter.  On 
cutting  or  ftripping  off  this  bark,  no  milky  juice  iffucs, 
as  has  been  mentioned  by  various  authors.  The  wood 
is  hard,  and  ufcful  for  buildings.  It  fplits  freely,  and 
makes  excellent  ftaves  for  fugar  hogftieads.  It  has  no 
fcnfible  bitter  tafte.  The  branches  are  alternate  and 
fp reading.  The  leaves  arc  numerous  and  alternate. 

On  the  upper  fide,  they  are  fmooth,  Alining,  and  of  a 
6 deep 


fame  faod  with  which  he  had  made  fome  of  that  black 
glafs,  and  this  only  by  feparatiig  from  it  all  the  ferru- 
ginous mixture.’* 

QUASHING,  ia  law,  the  overthroiving  and  an- 
nulling a thing. 

QUASI-comtract,  in  the  civil  law,  an  ad  with- 
out the  ftridl  form  of  a contract,  but  yet  having  the 
force  thereof.  In  a contra  A there  mull  be  the  mutual 
confcnt  of  both  parties,  but  in  a juaji-cenfraa one  party 


CLU  A C 753  1 Q^u  E 


^uaflb.  d*ep  green  colour : on  the  under  fide  they  are  white. 
The  flower*  appear  about  the  beginning  of  April. 
They  arc  of  a yellow  colour,  and  placed  on  fpikea  beau- 
tifully branched. 

The  fruit  is  of  that  kind  called  a drupe,  and  is  ripe 
toward*  the  end  of  May.  It  is  of  an  oval  fhape,  it 
black,  fmootli,  and  (hiding.  The  pulp  it  fleihy  and 
foft ; tl»e  tafle  a naufeous  fweet.  The  nut  it  flattened, 
and  on  one  ftdc  winged.  The  kernel  t>  fmall,  flat,  and 
taftet  fweet.  The  natural  number  of  thefe  drupae  it 
five  on  each  common  receptacle  ; but,  for  the  moll  part, 
there  are  only  two  or  three  ; the  nil  abort  by  various 
accidents.  The  root*  are  thick,  and  run  foperfictally 
under  the  furfacc  of  the  ground  to  a confiderable  di- 
flancc.  The  bark  is  rough,  fcaly,  and  watted*  The 
infide  when  frefh  is  a full  yellow,  but  when  dry  paler. 
It  hat  but  little  fmcH.  The  taile  is  bitter,  but  not 
very  clifa,;  recable.  This  is  the  true  cortex  fimarulxe  of 
the  (hops.  This  tree  n known  in  Jamaica  by  the  names 
of  me*nltiin  dnmfon , Idler  J and  The 

(hops  are  fupplied  widi  this  bark  from  Guiana ; but  now 
we  may  hare  it  from  our  own  iflamlt  at  a moderate  cx- 
pencc.  On  examining  the  fructification.  Dr  Wright 
found  this  tree  to  be  a fpeciet  of  quaflia.  Under  that 
name  he  font  it  to  Europe,  and  JLinnxut  adopted  it  into 
hie  fyltero.  There  arc  male  flowers  on  one  tree  and 
female  flowers  on  another  { and  this  is  iuvariabiy  the  cafe 
in  Jamaica. 

Moft  authors  who  have  written  on  the  fimaniba 
agree,  that  in  fluxes  it  reffores  the  loll  tone  of  the  in- 
teftines,  allays  their  fpafmodic  motions,  promotes  the 
fee  ret  ions  bjr  urine  and  perfpiration,  removes  that  low- 
nef*  of  fpints  attending  dyfenterics,  and  difpofes  the 
patient  to  deep  ; the  gripes  and  tenefmus  are  taken  off, 
and  the  (tool*  are  changed  to  their  natural  colour  and 
confidence.  In  a moderate  dole,  it  occafious  no  dilturb- 
ance  or  tmealinefs  ; but  in  a large  doze  it  produces  fick- 
neis  at  flomach  and  vomiting.  Negroes  avelcfs  afleded 
by  it  than  white  people.  Dr  Cullen,  however,  fays, 
Mat**!*  *'  ^r<:  can  |*n:rive  nothing  in  this  bark  but  that  of  a 

Ample  bitter ; the  virtues  aferibed  to  it  in  dyfentery 
tr  ^ii.p.  7j.havc  not  been  confirmed  by  my  experience,  or  that  of 
the  practitioners  in  this  country’ ; and  leaving  what 
others  arc  faid  to  have  experienced  to  be  further  ex- 
amined and  confidcrrd  by  practitioners,  I can  only  at 
prefent  fay,  that  my  account  of  the  effect  of  bitters  will 
perhaps  explain  the  virtues  aferibed  to  fimaruba.  In 
dyfentery  I have  found  an  infufion  of  chamomile  flowers 
a more  ufeful  remedy.**  The  quaflia  exedfa  or  poly- 
gama  was  named  by  Sir  Jofeph  Banks,  Dr  Solandcr,  and 
Dr  Wright,  pruromia  amara,  (fce  PmckAHiA  Ammra,) 
It  is  ranked,  however,  by  Mr  John  Lindfay,  in  a paper 
in  the  third  volume  of  the  Edinburgh  Tran  factions, 
•under  ijuafo,  who  gives  the  following  defeription  of 
it.  *“  Tt  is  very  common  in  the  woodlands  of  Jamaica, 
is  beautiful,  tall,  and  (lately,  fomc  of  them  being  100 
fret  long,  and  ten  fret  in  circumference  right  feet 
above  the  ground.  The  trunk  is  Untight,  fmootli,  and 
tapering,  fending  off  its  branches  towards  the  top. 
The  outfide  bark  is  pretty  fmooth,  of  a light  gray  or 
ofli  colour,  from  various  lichens.  ITr*  bark  of  tbe 
tools  is  of  a yellow  call,  fomcivhatlike  the  cortex  fima- 
niba. I he  inner  batk  is  tough,  and  compofcd  of  fine 
flaxy  fibres.  The  wood  is  of  a yellow  colour,  tough, 
but  not  very  hard.  It  takes  a good  polifli,  and  is  ufed 
Vou  XV.  Part  II. 


as  flooring.  The  leaves  are  fub-alternate ; the  fmtll  Qjaflhs 
leaves  arc  in  pairs,  fio:n  five  to  eight,  (landing  oppofite  If 
to  each  other  on  fhort  foot  Hulk*,  and  ending  with  an 
odd  one.  They  arc  of  an  oblong  oval  lhape,  and  " 

pointed  ; the  ribs  reddilh,  and  the  young  leaves  are  co- 
vered with  a fine  brownifh  down.  The  flowers  come 
out  in  bupches  orclullcrs  from  the  lower  part  of  the  laft 
(hoot  before  the  leaves,  and  Hand  on  round  foot  (talks. 

The  flowers  arc  fmall,  of  a yellowiih  green  colour, 
with  a very  fmall  calyx.  The  male  or  barren  tree  has 
flowers  nearly  fimilar  to  the  hermaphrodite,  but  in  it 
there  are  only  the  rudiments  of  a ftyle. 

44  Tlie  fruit  is  a fmooth  black  drupa,  round  (haped, 
and  of  the  fizc  of  a pea.  There  is  but  little  pulp,  and 
the  nut  covert  a round  kernel.  Thefe  drupe  arc  gene- 
rally three,  foinetimes  two,  and  often  only  one,  at- 
tached fidewife  to  a round ilh  fleihy  receptacle.  It 
flowers  in  06tobcr  and  November,  and  its  fruit  is  ripe 
in  December  and  January.  Except  the  pulp  of  tin! 
fruit,  every  other  part  of  this  tree  has  an  intcnfely  bit- 
ter tafte.  In  taftc  and  virtues  it  is  nearly  equal  to  the 
quaflia  of  Surinam,  and  I am  credibly  informed  is  fold 
in  London  for  the  qualHa  amara  ; and  it  may  be  fafriy 
ufed  ia  all  cafes  where  that  drug  has  been  thought  pro- 
per, whether  as  an  antifeptic,  or  in  cafes  of  weaknefi* 
in  the  flomach  and  bowel*.  It  may  either  be  given 
alone,  or  joined  with  the  Jcfuit’s  bark.  The  happieff 
effects  rclult  bom  the  ufe  of  this  medicine  in  obilinatc 
remitting  fevers  from  marih  mi.ilinata,  in  agues  which 
had  refilled  the  ufe  of  Jcfuit’s  bark,  and  in  dyfcntcries 
of  long  Handing.  It  is  in  daily  practice  in  dropficu 
from  debility,  cither  in  liinplc  infftfions  or  tincture 
by  itfolf,  or  joined  with  aromatics  and  chalybeates. 

Dr  Drummond,  an  eminent  phyfician  in  Jamaica,  pre- 
feribes  it  with  great  fucccfs  in  the  above  cafes,  as  well 
as  in  amcnorrhaea,  chlorofis,  dyfpepfia,  and  in  that 
f|*ccici  of  pica  called  dirieating,  (o  fatal  to  a number  of 
negroes. 

44  The  bark  of  the  quaflia  polvgama,  but  efpeciaUy 
the  wood,  is  intenfcly  bitter.  They  may  both  be  ufed 
in  various  forms.  In  certain  cafes  of  dropfy,  aromatics 
and  preparations  arc  joined  to  it,  aHb  in  amcnurrluea 
and  chlorofis  { and  in  worm  fevers,  the  cabbage-bark, or 
other  vegetable  anthelmintics.” 

QUATUOR.VIR,  in  antiquity,  formerly  written 
III I.  Vir,  a Roman  magillratc,  who  had  three  col- 
li agues  joined  with  him  in  the  fame  adminiflr^tion,  and 
had  the  care  of  condudtin^  and  fettling  the  colonics 
feut  into  the  provinces.  There  were  alio  quatuorviri 
appointed  to  infpedt  and  take  care  of  repairs,  See. 

QUAVER,  iu  mufic,  a ineafure  of  time  equal  to  halt 
a crotchet,  or  an  eighth  port  of  a fcmibixvc. 

QUAY.  Sec  Key. 

QUEBEC,  a hai  dfome  and  large  town  of  Ame- 
rica, ami  capital  of  Canada.  'The  (trlt  place  token  no- 
tice of  upon  landing  here  is  a (quart  of  au  irregular 
figure,  with  well-built  houfes  on  each  fide  ; on  the  back 
ot  which  is  a rock  ; on  tlie  left  it  is  bounded  by  a fmaU  . 
church  ; and  on  the  ri  ;ht  arc  two  rows  of  bouies,  pa- 
rallel to  each  other.  There  is  another  between  the 
church  and  the  harbour ; as  alfo  another  long  row  on 
the  fide  of  the  bay.  'This  may  be  looked  upon  as  a 
kind  of  (iiburb  ; and  between  this  and  the  great  ftreet 
is  a very  deep  a (cent,  in  which  they  have  made  ffepB 
for  tlie  foot-paffengers  to  go  up.  'This  may  be  called 
5 C the 
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<>itbcc  the  Upper  Town,  wherein  is  the  bi  (hop’s  palace ; and  but  with  the  addition  of  dowager, . See  RorAL-Fa»  q*4 -,a 
’ll  between  two  large  fquarcs  is  a fort  where  the  gover-  mi/y.  _ U 

Queer.  nor  lodges.  The  Rtcolets  have  handfome  houfes  over-  ^f’xgu  Charlotte* t Sound,  is  fit ua ted  at  the  northern  Queenbo- 

— "'Y~—  againli  it,  and  on  the  right  is  the  cathedral  church  : extremity  of  the  fouthern  iflandof  New  Zealand,  near  rough, 

over-againft  this  is  the  Jefuita  college,  and  between  Cook’s  Strait,  lying  in  41.  6.  of  fouth  latitude,  and  * 

them  arc  well-built  houfes  ; from  the  fort  runs  two  174.  19.  of  call  longitude.  The  climate  of  this  found 


ft reels,  which  arc  crofted  by  a third,  and  between  thefe 
is  a church  and  a convent.  In  the  fccond  fquare  are 
two  defeents  to  the  river  of  St  Cliarles.  The  Hotel 
Dieu  is  in  the  midway ; and  from  thence  ate  fmall 
houfes.  which  reach  to  the  houfc  of  the  intendant.  On 
the  other  fide  of  the  Jefuits  college,  where  the  church 
Hands,  is  a pretty  long  ftreet  in  which  is  a nunnery. 
Almoft  all  the  koufes  arc  built  of  Hone,  and  there  are 
about  7000  inhabitants  ; the  fort  is  a handfome  build- 
ing, but  not  quite  finilhed.  Quebec  is  not  regularly 
fortified  : but  it  cannot  be  eafily  taken  ; for  the  harbour 
i*  Hanked  with  two  baftions,  which  at  high  tides  are 
almoft  level  with  the  water.  A little  above  one  of  the 
baftiotts  is  a dcini-baition,  partly  taken  out  of  the  rock; 
and  above  it,  uu  the  fide  of  the  gallery  of  the  fort,  is 
a battery  of  25  pieces  of  cannou  : Hill  above  this  is  a 
fquare  fort  called  the  tkadel t and  the  ways  from  one 
fortification  to  another  ate  difficult  to  pafs.  To  the 
left  of  the  haibour,  on  the  fide  of  the  road,  there  arc 
large  batteries  of  cannon,  and  fome  mortars  ; befides 
thefe,  there  arc  fcvcral  other  fortifications  not  very  cafy 
to  be  deferibed.  In  1711  the  Britifh  fitted  out  a fleet 
with  a defign  to  conquer  Canada,  which  failed  on  ac- 
count of  the  rafhncfs  of  the  admiral  ; who,  contrary  to 
the  advice  of  his  pilot,  went  too  near  the  Seven  lfles, 
and  fo  loft  his  Urged  drips,  and  300 O ot  his  be  ft  fid- 
dlers. It  is  about  300  miles  north-well  of  Bofton  in 
New-Enghnd.  On  October  18.  1759,  it  was  taken 
by  the  Britilb  under  the  command  of  General  Wolfe, 
who  loft  his  life  in  tire  battle,  after  he  had  the  fat  is- 
fad  ion  to  know  that  our  troops  were  victorious.  Ad- 
miral Saunders  commanded  a fquadron  of  men  of  war, 
and  did  immenfe  Service  in  reducing  this  place  ; there 
being  not  a nun  in  tire  navy  but  what  was  adtivc  on 
this  occafion,  not  excepting  the  failors  belonging  to 
the  tranfport  vcffels.  After  this  valuable  acquifition, 
all  Canada  came  under  the  jurisdiction  of  tire  crown  of 
Great  Britain.  W.  Long.  69.  48.  N.  Lat.  46.  35. 

QUEDA,  a kingdom  of  A fra,  in  the  penirifula  be- 
yond the  Ganges,  and  r.car  the  ilrait  of  Malacca.  'Hie 
king  is  tributary  to  Siam.  The  principal  town  is  of 
the  fame  name,  and  laid  to  contain  about  8000  inhabi- 
tants ; and  is  fubjccl  to  the  Dutch.  It  has  a harbour, 
and  is  jc  o miles  north  of  Malacca.  E.  Long.  100.  5. 
N.  Lat.  7.  5. 

QUEDL1NGBURG,  a town  of  Germany,  in  the 
circle  of  Upper  Saxony,  and  on  the  confines  of  the 
duchy  of  Brunfwlck.  Here  is  a famous  abbey,  whofe 
abbefs  is  a princcfs  of  tire  empire,  and  who  fends  de- 
puties to  the  diets.  Her  contingent  is  one  horfeman 
and  ten  footmen.  The  inliabitants  of  the  town  five  by 
brewing,  hufbandry,  and  feeding  of  cattle.  It  is  10 
miles  louth-caft  of  Halbcriladt,  and  32  weft  of  Bern- 
berg.  E.  Long,  11.  34.  N.  Lat.  J2.  I. 

QUEEN,  a woman  who  holds  a crown  fingly. 

The  title  of  queen  is  alfo  given  by  way  of  court efy 
to  her  tlat  is  married  to  a king,  who  is  called  by  way 
of  diftinttion  queen-eoufort  t the  former  being  termed 
queen-regent.  The  widow  of  a king  is  alfo  called  queen, 


is  much  more  mild  than  at  Duiky  Bay  ; and  though 
there  is  not  fuch  plenty  of  wild  fowl  and  idh,  the  de- 
fect is  fufficicntly  compenfated  by  abundance  of  excel- 
lent vegetables.  'I*he  hills  about  the  found  confift 
moflly  of  an  argillaceous  (tone  of  a grecnifli  grey,  or 
bluiih  or  ycllowiih  brown  colour.  A green  talkout 
or  nephritic  (by  the  jewellers  called  j.rthie)  is  likewifir 
very  common,  together  with  horn-dune,  fhinglc,  fcvcral 
forts  of  flinty  Hones  and  pebbles,  fome  loofc  pieces  of 
bafaltes,  llrata  of  a compact  mica  or  glimmer,  with  par- 
ticles of  quart  a.  Hence,  Mr  Forrcllcr  th:nks,  there 
is  reafon  to  believe  that  this  part  of  New  Zealand  con- 
tains iron-ore,  and  perhaps  fcveral  other  metallic  fub- 
ftanccs.  The  country  is  not  fo  ftccp  as  at  Duiky  Bay, 
and  the  hills  near  the  fca  arc  generally  inferior  in 
height,  but  covered  with  forefts  equally  intricate  and 
impenetrable.  Captain  Cook  fowed  the  feeds  of  many 
vegetables  in  this  place,  that  have  ufeful  and  nutritive 
roots. . He  fowed  alfo  corn  of  fcveral  forts,  beans,  kid- 
ney-beans, and  peafe.  The  dogs  here  are  of  the  long- 
haired fort,  with  pricked  cars,  and  re  Terrible  the  common 
fhepherd’s  cur,  but  they  arc  very  ftupid  animals.  They 
arc  fed  with  filb,  and  even  dogs  flclh,  and  perhaps  hu- 
man fidh,  which  the  natives  alfo  eat.  Captains  Cook 
and  Furneaux  left  on  tliefe  iflands  a boar  and  two  fows, 
with  a pair  of  goats,  male  and  female,  with  fome  geefe, 
in  oider  to  benefit  the  natives  and  future  generations 
of  navigators.  They  left  likewife  among  them  a num- 
ber of  brafs  medals  guilt,  on  one  fide  of  which  was 
the  head  of  his  prefent  majefty,  with  the  inferiptioa 
George  III.  King  of  Great  Britain,  France,  and  Ire- 
land, &c.  On  the  reverie,  a repi  dentation  of  two  men 
of  war,  with  the  names  Rcfolution  and  Adventure  over 
them  ; and  the  exergue,  (ailed  from  England  March 

MDCCLXXIl. 

Qt  KkM-GoJJ,  is  a royal  duty  or  revenue  belonging 
to  every  queen  of  England  during  her  marriage  to  the 
king,  payable  by  perfons  in  this  kingdom  and  Ireland* 
on  divers  grants  ot  the  king  by  way  of  fine  or  oblation, 
&c.  being  one  full  tenth  part  above  the  entire  fines,  on 
pardon*,  contrails,  or  agreements,  which  becomes  a real 
debt  to  the  queen,  by  the  name  of  aurum  reghue,  upon 
the  party’s  bare  agreement  wnth  the  king  for  his  fine, 
and  recording  the  fame. 

Qua  km’s -County,  a divifion  of  the  province  of  Lcin- 
fter  in  Ireland  ; fo  called  from  the  popilh  Queen  Mary, 
in  whofe  reign  it  was  firft  made  a countyby  the  carl 
of  Suftex,  then  lord-deputy.  It  is  bounded  on  the 
fouth  by  Kilkenny  and  Cathcrlogh  ; by  King’s  coun- 
ty on  the  north  and  weft ; part  of  Kildare  and  Cather- 
logh  on  the  call ; and  part  of  Tipperary  on  the  weft. 
Its  greatcil  length  from  north  to  fouth  is  35  miles,  and 
its  breadth  near  as  much ; but  it  is  unequal  both  way& 
This  county  was  anciently  full  of  bogs  and  woods, 
though  now  pretty  well  indofed,  cultivated,  and  inha- 
bited. 'Hie  baronies  contained  in  it  are  feven  ; and  it 
fends  eight  members  to  parliament. 

Qj/ttt*-Bce.  See  W**,  n*  3.  &c. 

QUEEN  BO  ROUGF1,  a town  of  die  ifle  of  Sbep. 
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Queeni-  pey  in  Kent,  which  fend*  two  members  to  parliament,  2.  The  prions,  or  chefnut-leaved  American  oak,  t^jereu*w 
though  con  lifting  only  of  about  loo  low  brick  houlcs,  grows  50  or  6o  feet  high  ; having  large  oblong-oval  — * m 
Qiicrtui.  an<*  fctree  350  inhabitants.  The  chief  employment  of  fmooth  leaves  pointed  both  ways,  the  edges  fmuated- 

•—■y the  people  here  is  oyfter  drudging  ; oyftcrs  being  very  ferrated,  with  the  finufes  uniformly  round. 

plentiful,  and  of  a fine  flavour.  E.  Long.  o.  50.  N.  3.  The  phclios,  or  wfllow-lcavcd  American  oak, 

Lat.  51.29.  ^ _ grows  40  or  50  feet  high,  having  long  narrow  fmooth 

QUEENS-ferry,  a town  of  Scotland,  io  the  (hire  entire  leaves,  like  thofe  of  the  willow.  There  is  a va- 
of  Lothian,  fcated  on  the  fouth  fide  of  the  river  Forth,  riety  called  the  dwarf  widow -leaved  oil. 


9 miles  weft  of  Edinburgh.  4.  The  alba,  or  white  Virginian  oak,  grows  30  or 

Gn-Jitr'i  QUEI-likc  rou,  the  capital  of  the  province  of  40  feet  high,  having  a whitilh  bark,  with  long  ob- 
CwfJ  Dr*Quangfi  in  China,  has  its  name  from  a flower  called  Kquely.pinnatifid  light-green  leaves,  the  finufes  and 
firiptUn  tj  met)  which  grows  on  a tree  refembling  a laurel ; it  ex-  angles  obtufc 

CbUa,  hales  fo  fwcet  and  agreeable  an  odour,  that  the  whole  5*  R’#Ira»  or  black  Virginian  oak,  grows  30 
country  around  is  perfumed  with  h.  It  is  fituated  on  or  43  feet  high,  having  a dark -coloured  bark,  large 
the  banks  of  a river,  which  throws  itfclf  into  the  Ta-  wedge-fhaped  ftightJy-tnlobatcd  leaves, 
ho  j but  it  flows  with  fuch  rapidity,  and  amidft  fo  nar-  6.  '1'hc  rubra,  or  red  Virginian  oak,  grows  about 
row  valleys,  that  it  is  neither  navigable  nor  of  any  uti-  60  feet  high,  having  a dark-grcvilh  bark,  long  obtufely 
lity  to  commerce.  This  city  is  large,  and  the  whole  finuated  leaves,  with  the  fmufes  terminated  by  briftly 
of  it  is  built  almoft  after  the  model  of  our  ancient  for-  points,  and  have  fometimes  red  fpotted  veins,  but  gc- 
trcflcs  ; but  it  is  much  inferior  to  the  greater  part  of  the  ncrally  dyeing  in  autumn  to  a reddilh  colour,  remain- 
capitals  of  the  other  province*.  A sprat  number  of  ing  on  the  trees  late  in  the  feafon. 
birds  are  found  in  the  territories  belonging  to  it,  the  7*  The  efculus  of  Pliny,  or  cutdeaved  Italian  oak, 
colours  of  which  are  fo  bright  and  variegated,  that  the  grows  about  30  feet  high,  having  a purplifh  bark,  ob- 
artifts  of  this  country,  in  order  to  add  to  the  luftre  long  decply.finuatcd  fmooth  leaves,  and  long  flendcr 
of  their  filks,  interweave  with  them  fome  of  their  fca-  clofe-fittiug  acorns  in  very  laTgc  cups, 
thers,  which  have  a fplcndor  and  beauty  that  cannot  be  8.  ./Egilops,  or  large  prickly-cupped  Spanilh  oak, 
imitated.  Quei-ling  has  under  its  jurifdftlion  two  ci-  grows  70  or  80  feet  hit»h  or  more,  with  a very  large 
tics  of  the  fecund  clafs  and  feven  of  the  third.  trunk,  and  widdy-fpreading  head,  haring  a whitilh 

Qvei,  in  natural  hiftory,  is  a name  given  by  the  Chi-  bark,  large  oblong-oval  deeply-ferrated  fmooth  leaves, 
nefe  to  a peculiar  earth  found  in  many  parts  of  the  caft.  the  ferraturea  bowed  backward,  and  large  acorns  placed 
It  t9  of  the  nature  of  an  indurated  clay,  and  in  fomedc-  in  Angularly  large  prickly  cups.  This  is  a noble  fpecies, 
grcc  approaches  to  tlie  talks,  as  our  ftcatitcs  and  the  ga-  almoft  equal  in  growth  to  our  common  Englilh  oak. 
la&itcs  do.  It  is  very  white  and  abftcrfive,  ufed  by  9.  Ccrris,  or  fmaller  prickly-cupped  Spanifh  oak, 
the  women  of  China  to  take  off  fpots  from  the  fkin,  gTows  30  or  40  feet  high,  and  has  oblong  lyrc-ihaped 
and  render  it  foft  and  fmooth,  as  the  Italian  ladies  ufe  pmnatifid  trairfverfely-jagged  leaves,  downy  underneath, 
talk  of  Venice.  They  fometimes  ufe  the  fine  powder  and  fmall  acorns  placed  in  prickly  cups, 
of  this  ftonc  dry,  rubbing  it  on  the  hands  and  face  10.  The  ilex,  or  common  eTcrgcen  oak,  grows  40 
„ after  walking  ; fometimes  they  mix  ft  in  pomatum.  «r  50  feet  high,  having  a fmooth  bark,  oval  and  ob- 
QUF.RCI,  a province  ofGuicnne  in  France ; boun-  long  undivided  ferrated  pctiolatcd  leaves,  downy  and 
ded  on  tlie  north  by  Limofin,  on  the  caft  by  Rouergtie  whitilh  underneath.  The  varieties  are,'  broad-leaved, 
and  Auvergne,  on  the  fouth  by  Upper  Languedoc,  narrow-leaved,  and  fometimes  both  forts  and  other  dif- 
and  on  the  weft  by  Agcnois  and  Perigord.  It  1*9  di-  fennt  lhaped  leaves  on  the  fame  tree,  alfo  fometimes 
vided  into  Upper  and  Lower ; and  is  fertile  in  com,  with  fa  wed  and  prickly  leaves. 

wine,  and  fruits.  Cahors  is  the  capital  towo.  1 *•  The  gramuntta,  or  Montpelier  holly-leaved  ever- 

QUERCUS,  the  oak •tr'KE  : A genus  of  the  poly-  green  oak,  grows  40  or  30  feet  high  ; and  has  oblong- 
andna  order,  belonging  to  the  monoecia  clafs  of  plants  ; oval,  clofc-litting  finuated  fpinous  leaves,  downy  undcr- 
and  in  the  natural  method  ranking  under  the  $oth  or-  neath,  bearing  a rcfcmblanrc  to  the  leaves  of  holly, 
dcr,  sfmentoce *.  The  calyx  is  nearly  quinquefid  ; there  12.  The  fuber,  or  cork-trcc,  grows  30  or  40  feet 
is  no  corolla ; the  ftamina  are  from  five  to  ten  in  nura-  high,  having  a thick,  rough,  fungous,  cleft  bark,  and 
ber.  The  female  calyx  is  monophyllous,  very  entire,  oblong-oval  undivided  ferrated  leaves,  downy  under* 
and  fcabrous.  There  is  no  corolla  ; the  Uylcs  arc  from  wrath.  This  fpecies  furniflics  that  ufcful  materia!  cork  ; 
two  to  five ; and  there  is  an  ovate  feed.  See  Oak.  it  being  tlie  bark  of  the  tree,  which  becoming  of  a 
Sptciti.  l.  The  robur,  or  common  Englilh  oak,  thick  fungous  nature,  under  which,  at  the  fame  time, 
grows  from  about  60  or  70  to  too  feet  high,  with  a ft  formed  a new  bark,  and  the  old  being  detached  for 
prodigious  large  trunk,  and  monftrous  fpreailing  head  ; ufe,  the  tree  ftill  lives,  and  the  fuccceding  young  bark 
■oblong  leaves,  broadeft  towards  the  top,  the  edges  becomes  alfo  of  the  fame  thick  fpongy  nature  in  fix  or 
acutely  finuated,  having  the  angles  cftntufc.  There  is  fc«en  years,  fit  for  barking,  haring  likewife  another 
a variety,  having  the  leave*  finely  ftriped  with  white,  frelh  bark  forming  under  it,  becoming  cork  like  the 
This  fpecies  grows  in  great  abundance  all  over  Eng-  othew  in  the  like  period  of  time ; and  in  this  manner 
land,  in  woods?  forefts,  and  hedge-rows  ; ft  naturally  thefe  trees  wonderfully  furoifh  the  cork  for  our  ufe, 
of  an  amazing  large  growth  ; there  being  accounts  of  *nd  of  which  is  made  the  corks  for  bottles,  bungs  for 
fome  above  100  feet  fluture,  with  wonderful  large  barrels,  and  numerous  other  ufcful  articles.  The  tree 
trunks  and  fpreading  heads;  and  ft  fuppofed  Io  coo-  grows  in  great  plenty  in  Spain  and  Portugal,  and  from 
tinue  its  growth  many  centuries.  thefe  countries  we  receive  the  cork.  The  Spaniards 
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ium  it,  te  make  tJiat  kind  of  light  black  we  call  Spa- 
v“‘  v~"—  nifh  black,  ufcd  by  painter;.  Cups  node  of  cork  are 
(aid  to  be  good  for  tic&ical  perfons  to  drink  out  of. 
'JTic  Egyptians  made  coffins  of  cork  ; which  hetng  li- 
ned with  a refinous  compofition,  preferved  dead  bodies 
uncorruptcd.  The  Spaniards  line  Aune-walls  with  it, 
which  rot  only  renders  them  very  warm,  but  corrects 
the  ntoiflurc  of  the  air. 
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excellent  obfervations,  drawn  from  pflt&kty  will  be  Ckl***1** 
found  in  tlicir  Tranfaflions.  - ^ 

The  propagation  of  the  Ariped-leaved  varieties  of 
the  common  oak,  and  any  particular  variety  of  the 
other  fpecies,  mull  be  effected  by  grafting,  as  they 
win  not  continue  the  fame  from  feed  : the  grafting  may 
be  performed  upon  any  kind  of  oakling-ftocks  railed 
from  the  acorns,  and  train  them  for  Aandards  like  tltc 


13.  The  coccifcra,  fcarlet,  or  kermes  oak,  grows 
but  14  or  19  feet  high,  branching  all  the  way,  and  of 
bufhy  growth ; with  large  oval,  undivided,  indented, 
fpinous  leaves  ; and  producing  fmall  glandular  excref- 
ccncts,  called  hr  nut  or  fear  lei  grain,  lift'd  by  the 
dyers.  The  fmall  fcarlet  glands  found  in  this  tree,  is 
the  cfTcdl  of  certain  iafeds  depofiting  their  eggs  betwixt 
the  bark  of  the  branches  and  leaves,  caufing  an  extrava- 
fution  of  the  lap, and  forming  the  tx  ere  fee  nee  or  fnbAance 
in  qutrilion,  which  being  dried  is  the  kermes  or  fcarlet 
faflcL 

14.  The  Molucca,  Molucca!!  oak,  commonly  called 
jfmerictm  live  out,  grows  about  40  feet  high,  having 
oval,  fpear-Jhape  d,  fmooth,  entire  leaves,  and  fmall  ob- 
long  ratable  acorns. 

All  the  above  1 4 fpecies  of  quercus  produce  flowers 
annually  in  the  fpriug,  about  April  or  May,  of  a yel- 
lowiih  colour,  but  make  no  ornamental  appearance, 
and  are  males  and  females  feparated  in  the  fame  tree  { 
tbe  males  being  in  loofe  amentum-;,  and  the  females 
fitting  clofe  to  the  bud*  in  thick  leathery'  hemifphi  rieal 
calyxes,  fuccccdcd  by  tbe  fruit  or  acorns,  which  arc  oval 
nuts  fxed  by  their  bafe  into  rough  permanent  cups,  and 
moAly  fit  quite  clufc,  and  fume  on  fhort  footAalks,  ripen- 
ing in  autumn  ; which  in  the  common  Engliih  oak  is 
so  great  abundance,  and  often  in  tolerable  plenty  on 
fomc  of  the  other  forts : thofe  of  all  the  kinds  ferve 
lor  propagating  their  refpettive  fpecies ; they  are  alio 
excellent  food  for  furiuc  and  deer,  the  common  oak  in 
particular. 

ISfij,  &c.  Oak-trees,  6f  all  the  above  forts,  may  be 
employed  in  gardening  to  diverfify  large  ornamental 
plantations  in  out-grounds,  and  in  forming  clumps  in 
Ipacious  lawns,  parks,  and  other  extenfive  opens;  the 


other*. 

The  oak  is  remarkable  for  its  flownefs  of  growth, 
bulk,  and  longevity.  It  has  been  runaiked  that  the 
trunk  ha*  attained  to  the  fizc  only  of  14  inches  in  dia- 
meter, and  of  (bmc  to  20,  in  tbe  lpace  of  fourfeore  years. 
As  to  bulk,  we  have  an  account  of  an  oak  belonging 
to  Lord  Powis,  growing  in  Broomfield  wood,  near 
Ludlow  in  Shroplbirc,  in  the  year  1764,  the  trunk  of 
which  meafured  *8  feet  in  girth,  23  in  length,  and 
which,  reckoning  co  feet  for  the  larger  branches,  con- 
tained in  the  whole  145  5 feet  of  timber,  round  rnca- 
Cure,  or  29  loads  and  five  feet,  at  >0  feet  to  a load. 

The  Greendak  oak,  See.  we  liave  already  mention- 
ed (fee  Oak),  la  the  opinion  of  many,  the  Cow- 
tharp  oak  near  Wetherby  in  Yorkfhirc  is  the  father  of 
the  forefL  Dr  Hunter,  in  his  edition  of  Evelyn,  ha*, 
given  an  engraving  of  it.  Within  three  feet  of  the  fur- 
face  he  (ays  it  mcafurcs  16  yards,  and  ck>(c  to  the 
ground  26.  Jn  1776,  though  in  a ruinous  condition,, 
it  was  87  feet  high  and  its  principal  limb  extended  i(> 
yards  from  the  bole.  The  foliage  was  very'  thin.  If 
this  mcaiurcmcnt  were  taken  as  tbe  dimenfion  of  the 
real Jinn , the  fixe  of  this  tree  would  be  enormous  ; bub 
like  mod  very  large  trees,  its  Hem  is  (hort,  fpreading 
wide  at  the  bafe,  the  roots  rifing  above  the  ground  like 
buttrcfica  to  the  trunk,  vfrhich  ls  finular  not  to  a cylin- 
der but  to  the  frullum  of  a cone.  Mr  Mar  (ham  fays, 
“ I found  it  in  1 768,  at  four  feet,  40  feet  6 inches  ; 
at  five  feet,  3 6 feet  6 inches ; and  at  fix  feet,  32  feet  1 
inch.”  In  the  principal  dicncnfions  then,  tbe  J, ze  of 
tht  firtr,  it  is  exceeded  by  the  Bentley  oak ; of  which 
the  fame  writer  gives  the  following  account:  44  In  175^ 
the  oak  in  Holt-Forcll,  near  Bentley,  was  at  7 feet  34. 
feet.  There  is  a large  excrcfccncc  at  3 and  6 feet  that 


evergreen  kinds  in  particular  have  great  merit  for  aQor-  would  render  the  meafure  unfair.  In  1778,  this  tree 
riamental  purpofes  in  gardens.  But  all  the  larger  grow*-  was  increafed  half  an  inch  in  19  years.  It  does  not  ap- 
ing kinds,  both  deciduous  and  evergreens,  demand  cf-  pear  to  he  hollow,  but  by  the  trifling  iucreafe  I conclude 
teem  principally  as  firft-ratc  foreA-trecs  for  their  timber,  it  not  found.”  Thefe  dime  olio  at,  however,  are  excccd- 


The  Engliih  oak,  however,  claims  precedence  as  a tim- 
ber-tree, for  its  prodigious  height  and  hulk,  and  fupc- 
rior  worth  of  its  wood.  Every  poflcflbr  of  confidcrable 
eftates  ought  therefore  t«  be  particularly  affiduou*  in 
railing  woods  of  them,  wliich  is  iffcdled  by  fowing  the 
acorns  either  in  a nurfery  and  the  plants  tranfplantcd 
where  they  are  to  remain,  or  fowed  at  once  in  the  places 
where  they  arc  always  to  Hand.  All  the  Lrts  wiU 
pro  [per  in  any  middling  foil  and  open  fit  nation,  though 
in  a loamy  foil  t]>cy  aie  generally  more  prufperous : 
however,  there  arc  but  few  foils  in  which  oaks  will  not 
grow  ; they  will  even  thrive  tolerably  in  gravelly,  Tan- 
dy, and  clayey  laud,  as  may  be  obfeivcd  in  many  parts 
of  this  country  of  the  common  oak. 

The  oak  is  of  the  utmoA  importance  to  Britain,  and 
Ui  cultivation  defer  ves  the  utmoA  attention.  Much, there- 
fore, to  the  honour  of  tbe  members  of  the  London  Socuiy 
for  encouraging  Arts  Mannfadurts , and  Commerce,  they 
hive  excited  particular  attention  to  it  f and  many 


ed  by  thofe  of  the  Boddingtuii  uak.  L grows  in  a 
piece  uf  rich  grafs  land,  called  the  Otd  Orchard  Gt&und% 
belonging  to  Boddington  Manor-Farm,  lying  near  the 
turnpike- toad  between  Cheltenham  and  Tewkflmry,  its 
the  V ale  of  GlouceAer.  The  A cm  ia  remarkably  col- 
li died  at  the  root,  the  fide*  of  its  trunk  being  much 
more  upriglit  than  thofe  of  targe  trees  in  general ; and 
yet  its  circumference  at  the  ground  is  about  20  paces  ; 
meafuriug  with  a two-foot  rule,  it  is  more  titan  18 
yards.  At  three  feet  high  it  is  42  feet,  and  where 
im allcft,  i.  e.  hum  five  to  fix  feet  high,  it  is  36  feet. 
At  fix  feet  it  fwcllv  out  larger,  and  fount  an  enormous 
head,  wliich  has  been  furnilhed  with  huge,  and  probably 
extenfive,  arms.  But  time  and  the  fury  of  the  wind 
have  robbed  it  of  much  of  its  grandeur;  and  the  great- 
cA  extent  of  arm  in  1783  was  eight  yards  horn  the 
Aem. 

In  the  Gentleman’s  Magazine  for  May  *794  we 
have  an  account  of  an  oak  tree  growing  in  Pcnfimril 
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Qyrrwi  pork  in  Kent,  together  with  an  engraving.  It  is  called 
L— ■*v“— " the  Bear  or  Bart  oak,  from  being  fuppofrd  to  refemblt 
that  which  Camden  thought  gave  name  to  he  county 
of  Bcrldhire.  The  tradition  at  Pcnfliurft  is  that  it  it 
the  very  tree  planted  on  tlic  day  that  the  celebrated  Sir 
Philip  Sydney  was  born.  11  Some  late  writer*  (fay* 
Mr  Starlet)  have  queftioned  this,  and  think  that  to  have 
been  a different  tree,  which  was  cut  down  tome  year* 
ago,  aiid  uat  indeed  much  larger  than  this.  I remem- 
ber being  ouce  in  tin*  hollow  id  the  prefeuf oak  with  the 
late  Sir  John  Cullum ; and  his  opinion  then  wa*,  that 
its  antiquity  was  greater  than  the  period  adigned.  lint, 
1 afture  you,  the  tradition  of  this  place  is  conftant  for 
this  tree  \ and,  in  confirmation  of  it,  an  old  lady  of  94 
years  of  age,  now  liviug,  has  told  me,  that  all  the  te- 
nants ufed  to  furnifli  themfelvea  with  bough*  from  chi* 
tree,  to  ftick  in  their  hats,  whenever  they  went  to  mert 
the  carls  of  LeicHler  as  was  aivayt  the  curtain  to  do 
at  the  end  of  the  park  when  they  cacntttu  rcfide  at  their 
feat  here.  This  lute  old  oak  ttaud*  upon  a plain  about 
500  yards  from  their  venerable  manfion,  near  a large 
piece  of  water  trilled  Lam'up-^vtU,  Ben  Jordon  and 
Waller  have  particularly  noticed  it ; and,  from  the  di- 
ffitiguilhcd  owners  of  this  place,  it  may  be  truly  hud  to 
ftand  on  claffie  ground.  Within  the  hollow  of  it  there 
is  a feat,  and  k is  capable  of  containing  lr\T  or  fix  per- 
sons with  enfe  The  bark  round  the  entrance  was  fo 
much  grown  up,  that  it  has  lately  been  cut  away  to  fa- 
cilitate the  acccis.  The  duncuhoni  of  tlic  tree  arc 
thcic : 

Fee?.  Inct-e*. 

Giith  clofe  to  the  ground  - * 35  6 

Ditto  one  foot  from  ditto  - 276 

Ditto  five  feet  from  ditto  - - 24  o 

Height  taken  by  Ibadow  - 73  O 

Girth  of  lowed,  but  not  Urged,  limb  6 9 

With  rcfpedl  to  longevity,  Lhmasus  gives  account  of 
an  oak  260  years  old:  but  we  have  had  traditions 
af  lotne  in  England  (how  Ur  to  be  depended  upon  we 
know  not)  that  have  attained  to  more  than  double  that 
age.  Mr  Marl  ham,  in  a letter  to  ri 'bonus  Bcevor,  Efq; 
Bith  Papers,  VoL  I.  p.  79,  makes  forae  very  ingenious 
calculations  on  the  age  of  trees,  and  conchtdis  from  the 
inerealc  of  (lie  Bentley  oak,  fee.  that  the  Fortworth 
chsfout  is  1 1 O years  old. 

Betides  the  grand  purpofes  to  which  the  timber  » 
applied  in  navigation  and  architecture,  and  the  bark  in 
tanning  of  leather,  tlicrc  arc  other  ufes  of  Ida  confe- 
quctice,  to  which  the  different  parts  of  this  tree  have 
been  referred.  The  Highlanders  ufe  the  bark  to  dye 
their  yam  at  a bruwn  colour,  or,  mixed  with  copperas, 
of  a black  colour.  They  call  the  oak  ike  i »g  of  all  the 
tret*  in  thr  r*’  ji ; end  the  berdfrnaa  .would  tbiok  him- 
fclf  and  his  flock  unfortunate  if  he  Itad  oot  a ilaff  of  it. 
The  acorns  ate  a good  food*to  fatten  {Wine  Mid  tur- 
keys ; and,  after  the  fevere  winter  of  the  year  1709* 
the  poor  people  in  France  were  mifcrably  conftrained 
to  cat  them  themfclves.  There  arc,  however,  acorns 
produced  from  another  Ipecica  of  oak,  which  arc  eaten 
to  this  day  in  Spain  and  Greece,  with  as  much  p lea- 
hue  as  c heft  tuts,  without  the  dreadful  companion  of 
hunger. 

Qoixcvt  Marina,  the  Sta  Oak , in  botany,  the  name 
of  one  of  the  broad-leaved  dichotomous  fofucufc*.  It 
is  not  agreed,  among  the  late  bottnkb,  what  was  the 


fea  oak  of  Theophraftus  \ and  thd^nidft  ancient  beta* 
niffs,  Cluiius  and  Carfalpinus,  fupjnjfe  it  to  have  been  a H 
fpecics  of  the  ihrubby  coralline  ; blit  that  feems  by  no 
means  to  have  been  the  cafe,  fmee  Theophraffus  fays  his  T~ 
fea  oak  had  a long,  thick,  and  flrfny  leaf  ; whence  we 
may  much  mure  naturally  conclude  it  to  have  been  of 
the  fucu*  cLd*. 

QUERIA,  in  botany : A germs  of  the  trigynia 
onler,  belonging  to  the  triandria  clafs  of  plants;  and 
in  the  natural  method  ranking  under  the  t:d  order,  Ca - 
rjof  h.lL  i.  The  calyx  is  pentaphyllnus  ; there  is  no  co- 
rolla ; the  capfule  U unilocular,  and  trivalved,  with  one 
feed.  There  arc  two  fpecics,  v.‘z  hifpaiuca  and  cana* 
denfis. 

QUESXE  (Abraham  du),  marquis  of  Quefne,  ad- 
miral of  the  naval  forces  of  France,  and  one  of  the 
greateff  men  of  the  biff  age,  was  born  in  Normandy  in 
16x0.  He  contributed  to  the  defeating  of  the  naval 
power  of  Spain  before  Gattari;  was  dangerouily  wound- 
cd  before  Barcelona  in  1 642,  and  on  < thcr  occa lions ; 
he  wcut  into  the  fvrvicc  of  the  Swedes,  and  be  cam.' 
v lev-admiral ; gave  tlic  Danes  an  entire  defeat,  killed 
tlieir  admiral,  aud  took  his  (hip.  He  was  recalled  into 
France  in  1647,  aot^  commanded  the  iquadron  fent  tn 
Napha.  The  fca-afTaic*  of  France  being  much  fallen* 
he  htted  out  divers  (hips  for  the  relief  of  the  royal  army 
that  blocked  up  Botirdcstux  ; which  was  the  principal 
caufe  of  the  iurreuder  of  tlic  town.  He  wo*  very  for- 
tunate ru  the  laff  wars  of  Sicily,  where  he  beat  the 
Dutch  thrice,  and  De  Ruy ter  was  killed.  He  alio  obli- 
ged the  Algerines  to  flic  for  peace  from  France  in  a 
very  humble  manner.  In  (hurt.  Alia.  Africa,  and  Eu- 
tope,  felt  the  cffcdls  of  his  valour.  He  was  a Proteft- 
aot ; yet  the  king  bellowed  on  him  the  land  of  Bou- 
chct,  and  to  immortalize  his  memory  gave  it  the  name 
of  th.it  great  man.  He  died  iu  1688. 

QUESTION,  in  logic,  a proportion  dated  by  way 
of  interrogation. 

Question,  or  Torturr . See  Rack. 

QUESTOR,  or  Quesroa,  in  Rmnun  antiquity, 
an  o nicer  who  had  the  management  of  the  public  troa- 
fure. 

The  quefforfhip  was  the  firft  office  any  perfon  could 
bear  in  the  commonwealth,  and  gave  a right  to  fit  in 
the  fcn.ru. 

At  ftrU  there  were  only  two ; hut  afterwards  two 
others  were  created,  to  take  care  of  the  payment  of 
the  armies  abroad,  of  felling  the  plunder,  booty,  See. 
for  which  purpofe  they  generally  accompanied  the  coo- 
(uls  in  their  expeditions  ; on  which  account  they  were 
called  itrtgr'ua,  as  the  hr  CL  and  principal  two  were  called 
uriaau 

Tlie  number  of  qccftors  was  afterwards  greatly  in- 
crealcd.  They  had  the  keeping  of  the  decrees  ui  the 
icnatc  : and  hcucc  came  the  two  officers  of  <pttfier  prm - 
ti/Uy  or  ra^u/tiy  fornetimes  called  canJiJattu  principle, 
whofc  office  rcfembled  in  moll  refpe&s  that  af  our  fc- 
crcturics  of  ffatc  ; and  the  quejtor  fuLuuy  anfwciing  in  a. 
great  mcafurc  to  our  lord-chancellor. 

QUEU  E,  in  heraldry,  fignihes  the  tail  of  a bead  • 
thus,  if  a lion  be  borne  with  afarked  tail,  he  is  blazoned 
double-queued. 

QUEVEJDO  de  Villegas  (Francifco),  a cdsbrar 
ud  bpaniffi  poet,  born  at  Madrid  in  l$jc\  He  was 
defccadcd  from  a noble  family,  and  was  made  a knight 
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of  St  James}  but  was  thrown  into  prifon  by  order  of  precipitated  from  the  water  by  means  of  fome  fubft aoce Quicklime. 

Cotint  Olivartz,  wbofc  adminiftration  he  fatirized  in  which  docs  "not  contain  fixable  air,  but  which  is  more  "v^1* 

his  verfes,  and  was  not  fet  at  liberty  till  after  that  mi-  flrongly  difpofed  than  the  earth  to  unite  with  the  wa- 

nifter’s  difgrace.  Quevcdo  wrote  fome  heroic,  lyric,  ter,  for  initance,  fpirit  of  wine,  the  earth  thus  prccipi- 

and  facetious  poem*.  He  alfo  compofcd  fcvcral  trea-  tated  will  be  in  the  (late  of  quicklime,  that  is,  cauftic, 
tifes  on  religious  fubjefts,  and  has  tranflated  fome  au*  and  foluble  in  ^ater. 

thors  into  Spanifh.  He  died  in  1645.  The  moft  known  2.  Quicklime  unites  with  acids  without  cffcrvefccnce. 


of  his  works  are,  !.  The  Span ifh  Pamaflus.  2.  The  which  is  nothing  clfc  than  an  extrication  of  the  fixable 
Adventurer  Bufeon.  3.  Vifiom  of  Hell  Reformed,  &c.  air,  of  which  quicklime  has  been  already  deprived*  It 
Qtievedo  was  otic  of  the  greateft  fcholars  and  moll  cmi-  ncverthelefs  faturates  as  much  acid  as  it  would  have 
nent  poets  of  liis  time,  His  youth  was  fpent  in  the  done  if  it  had  not  been  calcined, 
fcrvice  of  his  country  in  Italy,  where  he  diilinguilhed  3.  Quicklime  is  more  powerfully  difpofed  to  unite 
liimfclf  with  the  utmofl  fagacity  and  prudence.  His  with  fixable  air  than  fixed  or  volatile  alkalis,  or  ma^> 
moral  difeourfes  prove  his  found  doctrine  and  religious  nefia.  Hence,  when  treated  with  thefc  Jubilances,  it 
fentiments,  while  his  literary  pieces  difplay  his  infinite  takes  from  them  their  fixable  air,  and  is  itfclf  render- 
judgment  and  refined  tafte.  His  great  knowledge  of  ed  mild,  and  rcflorcd  to  its  original  weight  and  pro- 
Hebrew  is  apparent  from  the  report  of  the  hiftorian  per tics.  Thus  two  drams  of  chalk,  having  been  by 
Mariana  to  the  king,  requeuing  that  Quevcdo  might  calcination  reduced  to  one  dram  and  eight  grains  of 
revife  the  new  edition  of  the  Bible  of  Anas  Montanus.  quicklime,  wer^hrown  into  a filtrated  folution  of  an 
His  tranflations  of  Epictetus  and  Phocyltdcs,  with  his  ounce  of  mild  fixed  alkali  in  two  ounces  of  water,  and 
Imitations  of  Anacreon,  and  other  Greek  authors,  fhow  dip,  died  during  fome  time  ; by  which  the  calcareous 


how  well  he  was  verfed  in  that  language  : that  he  was 
a Latin  fcholar,  his  conftant  correfpondence,  from  the 
a^c  of  twenty,  with  Lipfius,  Chifflet,  and  Scioppius, 
will  fufficicntly  illuftratc.  As  a poet,  he  excelled  both 
in  the  ferious  and  burlefquc  fiyle,  and  was  Angularly 
happy  in  that  particular  turn  we  have  finer  admired  in 
Butler  and  Swift.  His  library,  which  con  filled  of  about 
five  thoufand  volumes,  was  reduced  at  his  death  to 
about  two  thoufand,  and  is  preferred  in  the  convent  of 
St  Martin  at  Madrid. 

QUICK,  or  Qinctsr*  H«?ge,  among  gardeners,  de- 
note all  live  hedges,  of  whatever  fort  of  plants  they  are 
compofcd,  to  diltinguifh  them  from  dead  hedges ; but 
in  a more  llrift  fenfe  of  the  word,  it  is  retrained  to 
•thofe  planted  with  the  hawthorn,  under  which  name 
thofe  young  plants  or  fets  are  fold  by  the  nurfery- 
gardeners  who  raife  them  for  fair.  Sec  the  articte 
Hedges. 

QUICKLIME,  a general  name  for  all  calcareous 
fub fiances  when  deprived  of  their  fixed  air  ; fuch  as 
chalk,  limellone,  oyftcr-fhclls,  &c.  calcined.  See  Che- 
mistry, n°  5 1 1,  74R,  837, , and  914. 

Quicklime  has  the  following  properties.  1.  It  is  en- 
tirely foluble  in  water,  with  which  it  unites  lb  rapidly 
as  to  occafion  confide  table  heat.'  ^Vhen  expofed  to  air, 
it  imbibes  moifture  from  thcocc;  When  united  whh  as 
much  water  as  is  fuffiucnl  to  make  it  a fluid  pafte,  it  is 


eaith  became  mild,  and  weighed  one  dram  and  58  gr. 
By  means  of  magncfia,  the  calcareous  earth  may  be  pre- 
cipitated from  lime-water  ; and  this  earth  is  found  to 
be  mild,  and  to  have  deprived  the  magncfia  of  its  fix- 
able  air.  By  depriving  alkalis  of  their  fixable  air, 
quicklime  renders  them  more  cawilic  and  folvent,  for 
the  fame  reafon  that  itfelf  is  by  this  privation  of  air 
rendered  more  cauftic  and  powerfully  loivent.  This  ir»- 
creaie  of  caufticity  and  diffblving  power  is  cunfiftent 
whh  a general  rule,  namely,  that  the  more  Ample  or  lcfs 
compounded  any  body  is,  that  is,  the  lcfs  its  general 
tendency  to  union  is  fatisfied,  the  more  difpofed  it  is  to 
unite  with  or  diflblve  other  fubttanccs. 

4.  Quicklime  has  a difpofition  10  unite  with  fulphur, 
with  which  it  forms  a hepar  of  fulphur,  fimilar  to  that 
made  by  fulphur  united  with  an  alkali,  anj,  like  this, 
foluble  in  water.  It  is  alio  difpofed  to  unite  with  oils 
and  with  animal  and  vegetable  matters,  with  refpeft  to 
which  it  dtfeovers  a cauftic  and  eurrofivc  property. 

5.  Quicklime  mixed  with  far.d  forms  a mafs  which 
hardens,  and  is  ufed  as  a cement  or  mortar. 

All  theft*  properties  of  quicklime  have  been  the  ob- 
jects of  coufKlcruUoti  to  the  chcmifts  and  philofophers  4 
who  have,  as  ulual,  been  divided  in  their  'Opinions  00 
the  fubjcCL  The  evident  rcfcmblance  of  the  adtion  of 
quicklime  to  fire,  has  given  occafion  for  one  party  to 
derive  all  the  ii&ive  properties  of  this  fubilance  from 


called  flaked  lime.  "Water  faturalcd  with  quicklime  is 
called  timervater.  According  to  Brandt,  lime-water 
Contains  about  one  part  of  quicklime  to  700  or  8co 
parts  of  water.  Slaked  lime,  or  lime-water,  being  ex- 
pofed to  the  atmofphcre,  attraA  from  llitncc  particles 
of  fixable  air  which  float  in  it,  by  which  means  the 
quicklime  is  rendered  mild,  infoluble  in  water,  and  there- 
fore appears  on  the  furfacc  of  the  lime-water,  or  of  t!»c 
fiaked  lime  where  this  combination  happens,  in  the 
ft  ate  of  mild  or  combined  calcareous  earth,  convertible 


file;  while,  on  the  other  hand,  its  want  of  heal,  and  in- 
capacity of  fetting  bodies  on  tiic,  unlefe  by  an  acceffton 
ol  water,  were  objections  altogether  infurmouutable. 
On  the  other  hand,  thofe  who  denied  the  materiality  of 
fire,  and  affirmed  that  it  confifts  only  in  a motion  me- 
chanically produced  among  the  particles  of  bodies,  were 
altogctlxrr  at  a lofs  to  ftiow  a reaion  why  this  motion, 
or  any  thing  rcfcmbling  it,  fhould  continue  perhaps  for 
months  after  the  exciting  caufc  is  taken  away,  to  re- 
move this  difficulty,  fome  have  had  reoourtc  to  the  ac- 


hy a fecund  calcination  into  quicklime,  and  is  called 
cream  of  time. 

If  the  earth  diflolvcd  in  lime-water  be  precipitated 
from  thence  by  any  fubftancc  containing  fixable  air,  as 
by  mild  alkalis  or  magncfia,  it  will  unite  with  this  air, 
become  mild,  ar.d  refume  its  formeT  weight  and  pioper- 
tics  which  it  pofTeflcd  before  calcination.  But  if  it  be 


tion  of  a latent  acid  communicated  to  the  quicklime  by 
the  fire;  and  which  one  chcmift  (Mr  Meyer)  has  dt- 
fiinguifhul  by  the  name  of  ucstum  fj*:sue.  But  on  this 
hvpothcfi*  it  may  be  remarked  in  the  firft  place,  that 
tlte  action  of  acids  is  as  difficult  to  be  explained  as  that 
of  fire  ; and,  in  the  fccond  place,  that  as  all  fubllanccs, 
by  calcination  into  quicklime,  lofc  eonfidcrably  of  their 
, weight, 
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^ricklisae.  weight,  it  f«*emi  very  improbable  that  they  (Hould  ac- 
- quire  an  acid  or  any  other  fubftancc  which  could  in- 

crcafe  their  weight.  BcJidcs,  from  the  experiments  of 
Dr  Blackt  it  appears  that  the  diminution  of  weight  in 
calcareous  fubdancts  is  owing;  to  their  parting  with  a 
quantity  of  fixed  air,  the  weight  of  which  is  much 
more  conquerable  than  that  of  any  moifture  or  fatty 
matter  they  contain.  The  lofs  of  this  fixed  air  is  now 
alio  univerfally  allowed  to  be  the  rcalon  of  the  caulli- 
city  of  the' quicklime,  as  its  fuperior  attraction  for  fixed 
air  is  looked  upon  to  be  the  rcafon  whjr  it  renders  fixed 
and  volatile  alkalis  caw  (lie  like  itfelf.  rl  he  only  queftion 
therefore  can  be.  By  what  means  are  die  calcareous 
earths  deprived  of  their  fixed  air  i To  this  queftion  the 
anfwer  is  evident,  namely,  that  the  action  of  the  fire  ex- 
pels the  fixed  air ; and  if  this  is  the  cafe,  it  is  evident, 
that  to  this  action  of  fire,  continued,  the  caullic  pro- 
perties of  the  lime  are  owing.  ^ 

We  come  now  to  the  difeuffion  m the  queftion. 
Whether  quicklime  is  to  be  confidcred  as  a pure  earth, 
or  a combination  of  it  with  fome  thing  elJ'c  ? — Molt  of 
the  chemifts,  fmcc  the  difeovery  of  fixed  air,  have  been 
inclined  to  think  that  quicklime  is  a pure  earth  uocom- 
bined  with  any  thing  elfe,  and  that  it  approaches  more 
nearly  to  the  ftate  of  elementary  earth  than  any  other. 
But  this  opinion  feems  not  to  have  a folid  foundation  ; 
for  there  are  odier  earths,  fuch  as  die  balis  of  alum, 
which,  as  far  as  they  can  be  examined  by  us,  are  equally 
pure  with  quicklime,  and  yet  difeover  not  the  fmallell 
caufticity,  even  after  the  moll  violent  calcination.  Be- 
tides, from  the  property  which  quicklime  has  of  depri- 
ving alkaline  faltsxjf  their  fixed  air,  we  may  karn,  that 
there  exiils  in  it,  when  kept  by  itfelf,  a certain  prin- 
ciple which  prevents  it  from  absorbing  again  the  fixed 
air,  with  which  it  was  once  fo  elofely  united,  except  iu 
certain  circumAancc*.  It  is  well  known,  that  fixed  al- 
kalis, as  well  as  thofe  which  are  volatile,  will  abforb  fix- 
ed air  from  the  common  atmofphcrc ; and  hence,  tho* 
they  are  prepared  iu  the  moft  cauftic  Rate,  they  will  in 
a very  (hort  time  become  mild  by  an  expofure  to  the 
atmofpherc  ; nay,  it  requires  no  final!  degree  of  care  to 
prevent  the  atmofpherc  from  haviug  as  much  accefs  to 
them  as  is  necefTary  to  change  them  from  a cauftic  to  a 
mild  ftatc.  Now,  as  thefe  Jubilances  thus  attradl  the 
fixed  air  from  the  atmofpherc,  it  thence  appears  that 
the  atmofphere  parts  very  readily  with  the  fixed  arr 
which  it  contains.  The  quicklime,  however,  though 
it  has  a greater  attraction  for  fixed  air  than  the  alkalis, 
yet  does  not  become  near  fo  foon  mild  from  expofure 
to  the  air  as  the  alkalis  which  have  lefs  attraction  than 
itfelf.  Hence  the  neoefTary  inference  mult  be,  that 
quicklime,  after  being  once  calcined,  inftcad  of  attract- 
ing, repels  fixed  air,  unlefs  it  is  placed  in  certain  cir- 
cumstances, wherein  the  repelling  power  is  deftroyed, 
and  the  attractive  power  again  manifefts  itfelf.  Now 
it  is  manifeft,  that  the  power  which  originally  repelled 
the  fixed  air  was  the  aCiion  of  fire  ; and  consequently, 
while  the  quicklime  refufes  to  attraCt  fixed  air,  we  mull 
conclude  that  it  is  the  fame  aCtion  which  prevents  the 
union.  (Quicklime  therefore  is  not  a pure  earth,  but  a 
combination  of  a pure  earth  with  fire ; juft  as  chalk, 
or  limcltone  uncalcincd,  is  not  a pure  earth,  hut  a com- 
bination of  a pure  earth  with  fixed  air.  In  all  che- 
mical trials,  then,  where  quicklime  is  ufed,  the  double 
elective  attraction  will  manifeft  itfelf  as  much  as  iu  a 


combination  of  different  felts,  metals,  and  acids.  Thus  Qjickfune* 
when  water  is  poured  on  quicklime,  the  attraction  be- 
tween  that  element  and  earth  is  ftrongcr  than  the  at- 
traction between  earth  and  fire.  The  confcquence  is, 
that  the  water  expels  the  fire,  juft  as  vitriolic  acid  pour- 
cd  upon  fea-falt  expels  the  marine  acid.  The  fire, 
then,  having  nothing  with  which  it  can  form  a chemi- 
cal combination,  becomes  fcnfible  to  the  touch,  firil 
making  the  lime  very  hot,  and  then  gradually  diflipa- 
ting  in  the  atmofphere.  However,  as  the  water  com- 
bines with  the  earth  but  in  very  fmall  quantity,  it  can 
only  expel  the  fire  from  that  quantity  with  which  it 
docs  combine  ; and  confcqucntly  the  lime  ftill  retains 
its  cauftic  quality,  though  in  a degree  fomewhat  milder 
than  what  it  was  originally.  We  mull  alfo  confider, 
that  water  itfelf  has  a confidcrablc  attraction  for  fire  as 
well  as  for  earth  ; and  tlie  confeqttence  of  this  muft  be, 
that  part  of  the  lime  will  be  difiolved  in  the  water,  if 
more  of  that  element  is  added  than  w hat  the  earth  can 
abfoib  without  lofing  the  form  of  a dry  powder.  Hence 
the  origin  of  lime-w~aier,  which  is  only  a fmall  quantity 
of  lime  in  its  cauitic  ftatc  difiolved  in  a large  quantity  * 
of  water.  This  difiolution  is  owing  to  the  double  at- 
traction of  fire  to  earth  and  water ; for  as  long  as  the 
water  can  admit  the  calcined  earth  to  that  intimate 
union  with  itfelf  which  is  called  a chemical  combination , 
the  earth  muft  fttll  retain  all  die  caufticity  which  die 
fire  gives  it,  and  diflolvc  in  the  water.  When  the 
earth  is  in  too  large  quantity  to  be  thus  combined  widi 
the  water,  the  latter  is  only  abforbed  into  the  pores  of 
the  earth,  wliere  by  its  bulk  it  fplita  the  (tone  or  cal- 
cined matter  all  to  pieces,  and  reduces  it  to  an  impal- 
pable powder,  expelling  a proportionable  quantity  of 
fire  from  thofe  pores  which  it  now  occupies.  The 
water,  however,  is  capable  of  radically  diftolving  but  a 
vety  fmall  portion  of  calcined  earth  : and  therefore  the 
fame  quantity  of  quicklime  will  ferve  for  preparing 
lime-water  a great  number  of  times  over  ; but  at  lall  a 
large  quantity  is  left,  which  fcetr.s  to  be  quite  inert, 
aud  has  loft  the  properties  of  quicklime.  Thofe  who 
have  tried  the  experiment  of  lixiviating  lime  with  frefti 
quantities-  of  water  till  it  ccafes  to  be  foluble,  have 
fixed  the  proportion  of  foluble  matter  in  the  lime  at 
about  one-third  of  the  whole ; but  from  Dr  Black’s 
experiments  it  appears  that  quicklime  may  all  be  dif- 
fered iu  water  at  once,  provided  the  w ater  is  in  fuffi- 
dent  quantity.  Its  inactivity,  dicrcfore,  after  repeated 
aflufions  of  water,  muft  be  owing  to  fome  change  pro- 
duced by  the  water  ; but  whether  this  is  owing  to  an 
abforption  of  all  the  fire  it  contained  by  the  great 
quantity  of  water,  or  to  a fupply  of  fixed  air  given  by 
the  water,  has  not  yet  been  determined  by  any  experi- 
ment. 

If,  inftcad  of  pouring  cold  water  upon  quicklime, 
we  pi'ur  that  which  is  already  heated,  the  abforption  is 
much  lefs  complete  ; bccaufc  the  water,  having  already 
a fuperfluous  quantity  of  heat,  is  refilled  by  that  which 
is  contained  in  the  quicklime  in  a latent  ftatc  ; and 
hence  it  is  a general  obfervation,  that  hot  water  is  lefs 
proper  for  flaking  lime  than  cold.  But  if  we  pour  on 
any  acid  upon  quicklime  which  contains  a great  quan- 
tity of  fire  in  a latent  ftatc,  and  has  likewife  a violent 
attraction  for  the  earth,  a much  greater  degree  of  heat 
is  produced  than  with  fimplc  water.  With  the  vitrio- 
lic acid,  indeed,  this  is  not  fo  well  perceived,  if  the  com- 
mon 
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Quickllmf  nwn  calcareous  ctrtha  are  made  life  of  i bceaufe  their 
infolubttity  in  this  acid  diminilhes  its  effeft  ; but  if,  in- 
ftead  of  thefe  earths,  we  take  magncfia  newly  calcined, 
the  heat  is  fo  great,  that  the  aqueous  vapour,  not  ha- 
ving time  to  evaporate  (lowly,  is  driven  off  with  a con- 
fiderablc  cxplofion.  If  the  common  calcareous  earths, 
well  calcined,  arc  diffolved  in  the  nitrous  acid,  a moll 
violent  degree  of  heat  is  produced;  more,  indeed  than 
in  any  other  cafe  where  a liquid  is  concerned  : for  the 
nitrous  acid  itfolf  contains  a gicat  dad  of  latent  heat  { 
the  quicklime  does  the  fame;  and  by  the  intimate  union 
of  the  earth  with  the  acid,  all  this  latent  heat,  at  leaf!  a 
great  part  of  it,  both  in  the  quicklime  ami  fpirit  of 
nitre,  is  difplaced,  and  attacks  the  aqueous  fluid,  as  be- 
ing ncan-ll  to  it ; from  whence  it  is  diflipated  in  the 
air,  or  abforbed  by  the  neighbouring  fubfiances.  The 
fame  thing  happens,  only  in  a lefs  degree,  when  the 
marine  acid  is  employed. 

When  quicklime  is  mixed  with  a folution  of  mild  al- 
kali, a double  dccompofition,  and  two  new  competi- 
tions, take  place.  The  quicklime  may  be  confidered 
as  a combination  of  earth  and  fire,  while  the  alkali  in 
the  preform  cafe  afts  as  a combination  of  fait  and  air. 
Thefe  two  fuhftances,  therefore,  are  no  fooner  put  in- 
to fitch  circumftancc*  as  enable  them  to  aft  on  each 
other,  than  the  quicklime  attrafts  the  air  from  the  al- 
kali, and  gives  its  own  fire  in  exchange,  which  the 
alkali  takes  up,  and  thus  is  rendered  catiilic,  while  the 
quicklime  becomes  mild.  Ncvcrthdcli,  though  the  al- 
kali here  feetm  to  have  the  greater  attraction  for  fire, 
and  the  quicklime  for  air  ; yet  it  appears  that  the  al- 
kali is  by  no  means  capable  of  keeping  the  tire  which 
it  has  imbibed  fot  any  length  of  time  : for  no  fooner 
is  it  expofed  to  the  aftiou  of  the  air,  than  it  parts 
with  the  fire  which  it  had  imbibed,  regains  its  air,  and 
becomes  mild.  '1  his,  however,  in  all  probability  is 
owing  to  its  extreme  folubilrty  in  water  while  in  a 
cauftic  date ; for  quicklime  itfclf,  when  diffolved  in 
water,  very  eafily  regains  its  Fixed  air,  nay,  even  more 
than  it  contains  in  a natural  date.  See  the  article 
Salt. 

On  the  whole,  then,  the  properties  of  quicklime  may 
be  explained  in  a very  cafy  manner  on  Dr  Black’s  prin- 
ciple of  latent  heat.  That  heat  confilh  in  a latent 
date  in  quicklime,  as  well  aj  in  vapour,  we  have  in- 
contcdable  proofs ; Ix  caufr,  in  all  cafes  where  quick- 
lime changes  its  nature  aad  becomea  more  mild,  a de- 
gree of  heat  is  produced,  and  which  is  always  propor- 
tionable to  the  change  made  on  the  quicklime.  In  the 
, making  of  quicklime,  therefore,  the  air  is  expelled,  and 

a proportional  quantity  of  Stc  enters  ; in  diffolving  it 
in  an  add,  flaking,  &c.  nn  acid,  nir,*  or  water,  expels 
part  of  the  heat,  which  then  becomes  feofible.  By  long 
expofure  to  the  air,  the  lieat  gradually  evaporates ; the 
fixed  air  refumes  its  place ; and  the  quicklime  being 
thm  inert  afod  in  bulk,  embrace*  thofe  bodice  very 
dofely  which  lie  neared  to  it ; infomuch  that,  when 
mixed  with  fand  and  done*,  it  will  harden  with  them 
,-dnoft  into  the  folklity  of  a rock  (fee  Cpmckt  and 
Mortar).  When  mixed  with  animal  or  vegetable 
fubfiancts,  it  dedroys  or  decompounds  them,  both  by 
the  aft  ion  of  its  internal  heat,  and  by  its  attrattion  for 
a certain  acid  contained  in  the  animal  fubftancts,  and 
an  oily  matter  in  the  vegetables  ; and  hence  its  proper- 
ty of  burning  cloth,  though  its  attraction  for  the  ody 


matter  jud  mentioned  makes  it  aa  excellent  whitenerQotdiiNrr, 
when  properly  applied.  See  Blsaching.  —~v— 

QUICKSILVER,  or  mercury,  one  of  the  per- 
fect metals,  aBd  fo  fofible  that  it  cannot  be  reduced  to 
a folid  date  but  by  the  mod  intenfe  degree  of  cold, 
fcarcely,  if  at  all,  under  40°  below  o of  Fahrenheit's  tlier- 
mometer.  Sec  Cowcrt-ATio*.  For  the  method  of 
extraftiog  quickfilver  from  its  ore,  Sec.  fee  Mftal- 
lokov,  p.  454,  and  475.  For  the  various  preparation*, 

&c.  from  it,  fee  Chemistry  Intint  at  mercury  and 
q*tiekjiivfrt  and  Pharmacy  Index  at  mercury  andyaiV#- 
JHver*  And  for  its  ufc  in  medicine,  fee -Medicixe, 
nM  Jf°»  *n<*  Mercury. 

It  is  found,  1.  Native,  as  in  the  mines  of  India,  Friuli, 

Lower  Audria,  Deux  Ponts,  See . flowing  through  beda 
of  fton?,  and  collcfting  in  the  difts  or  cavities  of  rocks. 

In  thefe  mines,  liowever,  Mr  Kirwan  is  of  opinion  that 
it  is  mixed  witj^fomc  other  metal,  a«  the  globules  into 
which  it  is  divided  are  not  perfoftly  fpherical.  * la 
Sweden  and  Germany  it  has  been  found  united  to  filver 
in  form  of  a hard  and  founewhat  brittle  amalgam.  It 
has  alfo  been  obfenred  vifibly  diffufed  through  maffes 
of  clay  or  done,  of  a white,  red,  or  blue  colour,  and  very 
heavy  in  Spain  and  Idria  ; and  in  Sicily  in  beds  of  chalk. 

Mines  of  quickfilver,  however,  are  very  rare,  info- 
much  thot,  according  to  the  calculations  of  Hoffman, 
there  is  50  times  more  gold  got  every  year  out  of  the 
mines  than  mercury  and  its  ores.  But  Dr  Lewis,  in 
his  notes  upon  Ncwmann,  fays,  that  Cramer  fufpeftl 
that  Hoffman  only  meant  five  times  Inflead  of  50  ; 
but  neither  the  Latin  nor  the  Englilh  edition  of  this 
author  expreffes  any  fuch  thought  ; on  the  contrary, 
he  adopts  the  fame  opinion  ; and  only  adds,  that  mer- 
cury is  much  more  frequently  met  with  than  is  com- 
monly believed  ; but  being  fo  volatile  in  the  fire,  it 
often  flies  off  in  the  roafting  of  ores,  and  cfcapes  the 
attention  of  metaMnrgids. 

According  to  Ncwmann,  the  mines  of  Idria  have  pro- 
duced at  the  rate  of  131*778  pounds  weight  of  mer- 
cury per  tmnum  ; but  thofe  of  Almaden  in  Spain  pro- 
duce much  more.  The  chcmids  of  Dijon  inform  us, 
that  their  annual  produce  is  five  or  fix  thoufand  quin- 
tals, or  between  five  and  fix  hundred  thoufand  pounds 
weight.  In  the  year  1717  there  were  upwards  of 
2.500,000  pounds  of  quickfilver  font  from  them  to 
Mexico,  for  the  amalgamation  of  the  gold  and  filver 
ores  of  that  count ry. 

At  Guacanvclica  in  Brafii  the  annual  produce  of  the 
mints,  according  to  Bomarv,  amounts  to  one  million  of 
pounds,  which  are  carried  overland  to  Lima,  thence  to 
Arica,  and  InHly  to  Potoli  for  the  fame  pnrpofo. 

Betides  thefe  mines  ihrte  are  others  in  Brafii  near 
Villa  Rica,  where  fuch  a quantity  of  cinnabar  and  na- 
tive running  mercury  are  found  near  the  furfiicc  of  the 
earth,  that  the  black  flaves  often  colleft  it  in  good 
quantities,  and  fell  it  for  a trifling  price  to  the  apothe- 
caries ; but  none  of  thefe  mines  lave  ever  been  worked 
or  taken  notice  of  by  the  owners.  Gold  naturally 
amalgamated  with  mercury  is  likewifo*  met  with  in  the 
neighbourhood  of  that  place ; arid  it  is  faid  that  ai- 
med all  the  gold  mines  of  that  country  arc  worked  out 
by  Amply  wafting  them  out  with^mnsiin^  water,  after 
reducing  into  powder  the  hard  area,  winch  are  fome- 
t iir.es  imbedded  in  quart  ?ofo  and  rocky  matrices. 

In  the  duclty  of  Deux  Pont*  and  iu  the  Lower  Au- 
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Qvkk-  ft  n't  the  qulckfilver  flows  from  t fchiftoje  w flonv 
matrice,  tml  is  probably,  fays  Mr  Kirwan,  mixed  with 
P”"v  ' feme  other  metal,  as  its  globules  tre  not  perfectly  fphe- 
ricah  The  mines  of  Friuli  are  all  in  fimflar  beds  or 
hrata.  The  metal  is  likewife  found  vifibly  diffuied 
through  mafles  of  clay  or  very  heavy  Hone,  of  a white, 
red,  or  blue  colour  ; of  which  lad  kind  are  the  mines 
•f  Spain,  fome  of  Idria,  and  of  Sicily.  Mafeagni 
found  fluid  quickfilver,  as  well  as  native  cinnabar  and 
mineral  ethiops,  near  the  lake  of  Trarale  in  the  duchy 
of  Sienna}  but  the  quantity  was  fo  fmall  as  not  to  be 
worth  the  expence  of  working.  On  the  other  hand, 
the  following  mines  afford  protits  to  the  owners  after 
clearing  all  ex  pence*,  via.  thofe  at  Kremnita  in  Hun- 
gary ; at  Horowitx  in  Bohemia;  Znrgc  in  Saxony; 
WolfUeim,  Stahlberg,  and  Moefchfeld  in  the  Palatinate. 
.Mercury  is  alfo  brought  from  Japan  in  the  Eaft  Indies; 
but  the  greateft  part  of  what  is  fold  in  Europe  as  japan 
cinnabar  is  (aid  to  be  manufactured  in  Holland. 

Lemery,  Pomet,  and  others,  lay  down  fome  external 
marks  by  which  we  may  diftinguifh  thofe  places  where 
there  are  mines  of  quickfilver,  via.  thick  vapours  like 
clouds  anting  in  the  months  of  April  and  May  ; the 
plants  being  much  larger  and  greener  than  in  other 
places : the  trees  feldom  bearing  flowers  or  fruit,  and 
putting  forth  their  leaves  more  (lowly  than  in  other 
places ; but,  according  to  Neumann,  tliefe  marks  are  far 
from  being  certain.  They  are  not  met  with  in  all 
places  where  there  is  quickiilver,  and  are  obferved  in 
places  where  there  is  none.  Abundance  of  thefc  cloudy 
exhalations  are  met  with  in  the  Hartz  foreft  in  Ger- 
many, though  no  mercury  has  ever  been  found  there  ; 
to  which  we  may  add,  that  though  vail  quantities  of 
mercurial  ores  are  found  at  Almaden  in  Spain,  none 
of  the  above-mentioned  indications  are  there  to  be 
met  with. 

Native  mercury  was  formerly  fought  from  the  mines 
of  Idria  with  great  avidity  by  the  alchemitls  for  the 
purpose  of  making  gold ; and  others  have  (howed  as 
ridiculous  an  attachment  to  the  Hungarian  cinnabar, 
fuppofing  it  to  be  impregnated  with  gold ; nay,  we  are 
informed  by  Neumann,  that  not  only  the  cinnabar,  an- 
timony,and  copper  of  Hungary.but  even  the  vine  trees  of 
that  country  were  thought  to  be  impregnated  with  the 
precious  metal.  Not  many  years  ago  a Fiench  chemiil 
advertifed  that  he  had  obtained  a confide  cable  quan- 
tity of  gold  from  the  allies  of  vine  tw  igs  and  item*,  as 
well  as  of  the  garden  foil  where  they  grew ; but  the 
falfchood  of  thefe  aiTcrtions  was  demonftratrd  by  the 
count  de  Lauragais  to  the  (atisfa&ion  of  the  Royal 
Academy  of  Sciences. 

The  reduction  of  mercury  into  a folid  (late,  fo  that 
it  might  be  employed  like  filver,  was  another  favourite 
alchemical  puiiuiu  But  all  proccfTc*  and  operations 
of  this  kind,  fays  Neumann,  if  the)*  h ive  mercury 
tn  them,  are  no  other  than  hard  amalgam*.  When 
melted  lead  or  tin  are  juft  becoming  confident  after 
fulion,  if  a dick  be  thruii  into  the  metal,  and  the  hole 
filled  with  quickiilver,  a a loon  as  the  whole  is  cold, 
the  mercury  is  found  folid.  Maequrr  informs  us,  that 
mercury  become!*  equally  folid  by  being  expofcl  te  the 
fumes  of  lead.  Maurice  Hoffman,  as  quoted  by  Neu- 
mann, even  gives  a procefs  for  redocinq  mercury,  thus 
coagulated,  to  a date  of  malleability,  viz.  by  repeatedly 
inciting  and  quenching  it  in  Indeed  oiL  Thu*,  he 
\ou  XV.  Part  II. 


tells  us,  we  obtain  a metal  which  can  be  formed  into  Qwick- 
rings  and  other  utenfils.  But  here  the  mercury  is  en-  l^ycf‘ 
tircly  diflipated  by  the  repeated  fufions,  and  nothing  w 
but  the  original  lead  is  left.  Wallerius,  after  mention- 
ing fining  foap-ley»,  orcaudic  lixivium,  and  fome  oilier 
liquors  proper  for  fixing  quickiilver,  tells  us*  that  by 
means  of  a certain  gradatory  water,  the  compofiuon  of 
which  he  learned  from  Creuling  tie  jfureo  Velio* , he 
could  make  a coagulum  of  mercury  whenever  he  plea- 
ted, of  fuch  cmifiitency  that  great  part  of  it  would  re- 
fill cupcllation  ; but  what  this  gradatory  water  was,  he 
hat  not  thought  proper  to  lay  before  the  public. 

2.  Native  precipitate  per  Je^  in  which  the  metal  is 
mineralized  by  aerial  acid.  This  was  lately  found  in 
Idria,  in  hard  compact  m a fits  of  a browmfh  red  co- 
lour aud  granular  texture,  mixed  with  fome  globules 
of  native  mercury.  An  hundred  parts  of  it  afford  91 
of  running  mercury. 

Various  little  globules  of  mercury  were  contained  in 
this  ore,  which  arc  rendered  very  viiible  by  being  heat- 
ed, but  are  fo on  rcabforbed  by  cooling.  On  expofing 
it  to  the  fire  in  an  iron  fpoon,  the  red  colour  foort  be- 
came more  vivid,  but  turned  yelluwifli  on  cooling. 

Dillillcd  in  a pneumonic  apparatus,  a quantity  of  de- 
phloglilicatcd  air  was  produced,  though  left  by  one 
fourth  than  what  fhould  have  been  produced  by  an 
equal  quantity  of  cinnabar.  On  diililling  an  ounce  of 
this  ore  in  a glafs  retort,  a little  yellow  powder  was  left, 
which  weighed  a fourth  part  of  a grain,  and  flamed 
tile  bottom  of  the  retort  in  a manner  fimilar  to  what  is 
done  by  the  calx  of  filver  to  white  glafs  in  fimilar  cir- 
cumftances.  On  cupelling  this  powder  with  144  grains 
of  lead  wrapped  up  in  paper,  the  increafed  weight  of 
the  lead  over  that  of  the  tell  of  comparifon  {howed  that 
the  calx  was  reduced  into  its  metallic  date  of  filver  and 
mixed  with  that  of  lead. 

3.  Mineral! fed  by  the  vitriolic  and  marine  acids.  This 
kind  of  ore  was  (nil  difeovered  in  the  year  1776,  at 
Obermofclul  in  the  duchy  of  Deux  Fonts.  It  has  a 
fpar-likc  appearance,  and  is  either  bright  and  white,  or 
yellow  or  black,  and  mixed  with  cinnabar  in  a flony  ma- 
trix. The  native  marine  (alt  of  mercury  is  in  the  Rate 
of  corrofive  fulilimatc. 

4.  Native  cinnabar,  in  which  the  metal  is  mincralifed 
by  fulphur.  This  is  of  different  (hades  from  a yellow- 
ilh  to  a deep  red  ; and  is  found  cither  pure  in  hard 
friable  mafic*,  cither  fhapdefs  or  cryflalliaed  in  cubes, 
and  fometinaes  tranfparent,  or  intermixed  with  clay  nr 
done,  or  mtcrfperftd  through  the  ores  of  other  metals, 
particularly  thofe  of  filver,  copper,  or  martial  pyrites. 

Its  texture  is  either  radiated.  It  rutted,  icaly,  or  granu- 
lar. An  hundred  parts  of  cinnabar  contain  about  Ho 
of  mercury  and  20  ot  fulphur ; but  artificial  cinnabar 
contains  a little  more  fulphur,  and  hence  its  colour  iv 
darker.  Its  fpccific  gravity  is  about  7.00c;  it  fubliine* 
in  dole  veCTels,  and  is  decojnpofed  and  volatilized  in 
open  one*.  It  is  found  in  the  duchy  of  Deux  Pints,  in 
the  Palatinate,  in  Hungary,  Friuli,  a.id  Almaden  in 
Spain,  and  in  South  America,  efpecull)  at  Guauoavelica 
in  Peru.  It  is  foinctimcs  comparand  femetimes  found  in 
tranfparent,  raby*coloured  cryftals,  and  often  in  a kind 
of  Tales  or  flattened  laminae.  It  is  called  cat  ve  ver- 
milion, and  cinnabar  in  flowers,  when  it  is  in  the  form 
of  a very  bright  red  powder.  It  is  alfo-'ound  in  dif* 

Trent  earths,  in  fejeuite  mixed  with  iron,  with  pyrites 
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0^J:A-  and  with  fulphur.  Mr  FourcroV  enumerates  the  fol- 
ti:  '•'cl*'  lowing  varieties:  i.  Tranfparent  cinnabar,  ted  and  crf- 
" v r"  ftallizcd  in  very  (hart  triangular  ps  ifms,  terminated  by 
triangular  pyramids,  a.  Tianfparent  red  cinnabar,  fn 
o&ohcdral  cry  finis,  confiding  of  two  ttiaogulr.r  pyra- 
mids united  at  their  bifes  and  truncated.  3.  Solid  com* 
pad  cinnabar,  of  a brown  or  bright  red  • it  is  lome- 
times  foliated.  4-  Red  cinnabar  diftributed  in  Arise, 
on  a fiony  matrix,  or  on  folid  cinnabar.  It  is  fome- 
times  compofed  of  needles  like  cobilt.  y.  Cinnabar  in 
flowers,  or  native  vermilion.  It  is  of  a brirht  red  co- 
lour, and  fattin  apjicaranee,  wlhering  to  diflvrent  ma- 
trices, in  form  of  a very  fine  powder.  It  is  fomt times 
cryftallizcd  in  very  fmail  needles,  and  then  greatly  re- 
fcmbles  the  foregoing. 

The  finer  coloured  ores  of  mercury  are  never  work- 
ed for  extratting  the  metal,  but  ufed  entirely  as  pig- 
ments ; but  they  have  been  very  injudicionfly  preferred 
for  medicinal  lifts  to  the  more  pure  factitious  cinna- 
bars ; for  we  fetdom  meet  with  any  native  rinuabar  that 
has  not  Tome  earthy  or  ftony  matter  intermixed  with  it, 
nor  with  two  pieces  that  per  fed  I y agree.  'J*hrre  arc 
three  varieties  principally  diftinguifhed  in  the  (hops  ; 
viz.  1.  Cinnabar  in  mallei  weighing  from  one  to  lix 
ounces  or  more.  t.  In  grains,  prepared  by  breaking 
the  worfc  coloured  malfrs,  and  picking  out  the  bell  co- 
loured bits.  3.  Wafhed  cinnabar,  prepared  by  walking 
over  the  lighter  impurities  that  are  to  be  found  in  it. 
No  native  cinnabar  ihould  ever  be  employed  in  medi- 
cine without  being  previoully  purified  by  fublimatioti. 
Neumann  informs  us  that  he  never  met  with  any  native 
cinnabar  which  did  not  leave  a grey  afh  or  fand, 
amounting,  among  different  parcels,  from  ohe  ninth  to 
one  fifth  of  the  mineral  employed.  The  refiduum  had 
no  gold  in  it,  though  the  colour  of  its  fotution  and 
precipitate  gave  fome  expectation  of  tt  at  firft  fight. 

Neumann  remarks,  that  though  vitriolic  acid  forms 
with  mercury  a lively  yellow  concrete,  viz.  turbith  mi- 
neral, and  with  the  inflammable  principle  a yellow  ful- 
phur ; and  though  fulphur  itfelf  forms  with  mercury 
a beautiful  red  cinnabar  | yet  the  fame  vitriolic  acid 
deftroyi  the  led  colour  entirely,  rendering  it  as  white 
as  milk.  This  change  is  not  immediately  produced  on 
common  cinnabar  by  the  vitriolic  acid ; but,  on  being 
digefted  over  a ftrotig  fand  heat  in  a glafs  cup,  it  foon 
becomes  as  white  ns  cream  ; and  the  vitriolic  acid  takes 
the  form  of  a ftrotig  fulphureous  and  volatile  vapour, 
very  fuffocatitig  and  corrofive  t emitting  very  piercing 
fumes  for  fome  time,  which  turned  the  paper  that  co- 
vered it. black,  and  deftroyed  its  texture. 

5.  Black  orr  of  mercury,  in  which  the  metal  is  mi- 
neralized by  fulphur  and  copper.  This  is  of  a black- 
i(h  grey  colour,  a glaffy  texture,  brittle,  heavy,  and 
decrepitating  ftrongly  when  heated.  It  is  (bund  at  Muf- 
ehel  Lanflttra.  An  ore  of  this  kind  is  alio  found  in 
t the  duchy  of  Deux  Pont*.  In  the  fttlphur  of  Idria  a 
black  cinnabar  is  likewife  faid  to  be  found,  which  re- 
tains its  colour  in  fublimaiiott;  but  this  is  not  yet  i'uffi- 
cicntly  confirmed,  though  it  is  too  bold  an  affertioh 
of  Dr  J.  R.  Forftcr  that  no  fuch  cinnabar  has  ever 
been  found.  He  adds,  that  a certain  learned  man 
thought  he  had  difeovered  fome  near  the  copper  ores 
at  Lautcrbcrg  ; but  that  it  proved  to  be  a red  copper 
calx,  which  is  Rill  to  be  met  with  in  that  place. 
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6.  Pyfitou*  mercurial  ore  was  brought  from  Dull. 

phiny  by  Mr  Montigny  in  17?  8.  It  is  grey,  whi- 
tifh,  and  friable.  Ah  hundred  parts  yielded  one  of 
Ihercury,  one  half  of  lilver,  the  remainder  being  irort, 
cobalt,  fulphur,  and  artcnic. 

7.  An  ore  of  mercury,  in  which  the  metal  is  mine* 
raliztd  with  iron  by  fulphur,  is  mentioned  by  Sir  Tuf- 
bem  Bergman  in  his  $ti*]frapbio%  fc&.  177.  He  lavs 
tin:  it  is  doubtful  whether  this  does  not  belong  to  the 
fperies  of  cinnabar,  as  the  iron  u perhaps  only  mechani- 
cally diffufed  thereon.  Mr  Monger  informs  ns,  tlwt 
there  arc  but  few  inftanc**  of  cinnabar  in  which  iron 
is  not  tound  in  its  c.-kirnd  form,  though,  in  the  aft  of 
the  ere  being  reduced,  it  paffes  to  its  metallic  (late,  and 
becomes  capable  of  being  atted  upon  by  the  toadlf  one. 

Another  python*  or*  of  cinnabar  was  found  at  Me- 
nidot,  near  St  Lo  in  Lower  Normandy.  It  cotifiitc<k 
of  differently  fixed  grains  of  a red  brown  colour : they 
had  a vitriolic  taffe  and  fulphureous  fine  11.  PyritOus  ores 
of  this  kind  are  likewife  found  at  Almadcn  in  Spain, 
and  at  Stahlberg  in  the  Patatioate*  The  cinnabaric 
pyrites  of  this  laif  place  are  of  a docldcaedral  form. 

8.  Mr  Ocllert  informs  us,  that  an  ore  of  quickfilver 
is  met  with  in  Idria,  where  the  mercury  lies  in  an  earth 
or  (lone,  at  if  it  were  in  a dead  form ; and  has  the  ap- 
pearance of  a red-brown  troa-ftone,  but  much  heavier. 
It  contains  from  three  quarters  to  (even-eighths  of  the 
purefi  mrreufy,  leaving  after  dillillation  a very  Mack 
rtrong  earth,  giving  alfo  fome  marks  of  cinnabar. 
For,  aa  we  do  not  know  the  ultimate  divi Ability  of 
mercury,  we  cannot  jultly  determine  the  point  of  its 
fluidity,  although  its  globules  may  be  no  mare  difeer- 
nible. 

The  Aver -are,  which  is  raoft  common  in  Idria,  and 
has  its  name  from  its  colour,  rcfembles  an  indurated 
iron-clay  ; but  its  weight  difeuvers  it  to  have  metailia 
contents  An  hundred  weight  of  it  fometimes  yields 
80  pounds  of  quickfilver. 

The  iratkf-erx,  or  burning  ore  of  the  German*,  like*- 
wife  belongs  to  this  fipccres.  It  may  be  lighted  at  a 
candle,  and  yields  from  9 to  50  pounds  of  metal  in  the 
too. 

9.  Dr  Gmslin  informs  us,  that  cinnabar  mixed  with 
arfcnic  or  realgar  is  faid  to  be  found  in  Japan  ; and 
that  at  Morsftrld  the  cinnabar  and  white  calx  of  arfc- 
nic prefent  themfeives  in  the  fame  rock. 

10.  Belidcs  the  ores  already  mentioned,  we  fame- 
times  meet  with  quickfilver  natively  amalgamated  with 
gold,  filvef,  and  other  metal*.  This  is  taken  notice 
of  by  Bergman  ; and  from  the  authorities  of  Monet  and 
Prof.  Gmelin,  Mr  Kirwan  informs  ub,  that  in  Sweden 
and  Germany  this  metal  has  been  found  united  to  filver 
in  an  hard  and  brittle  amalgam.  M.  dc  LTfle  had  a fpe- 
cimen  of  this  ore  from  Germany ; which,  as  M.  Mon- 
ger informs  us,  is  imbedded  in  a quart  10  fc  mds,  and 
mixed  with  cinnabar.  A fpecimen  brought  from  tbs 
mjne  called  Cortina,  in  a cryfiaUine  form,  was  depo- 
sited m the  royal  cabinet  at  the  king’s  garden  at  Paris. 
M.  dc  LTfle  likewife  informs  us,  that  a fpecimen  of 
native  gold  was  brought  from  Hungary,  which,  ac- 
cording to  Cronffedt,  was  probably  an  amalgam  of 
mercury  and  gold.  It  is  compofed  of  quadr angular 
prifm*,  of  a greyilh  yellow  colour,  and  brittle  texture. 
Neumann  likewife  observes,  that  fome  times  a mineral, 
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oontainiftg  gold  or  filter,  is  met  with  among  mercurial 
ore*,  though  rcry  rarely. 

Thefe  natural  amalgam*  account  fin  the  great  fpcci- 
fic  gravity  of  forne  kind*  of  quickfilver.  This  may 
proceed  from  a natural  mixture  of  gold,  though,  ac- 
cording to  Boerhaave,  it  may  alfo  arife  from  it*  being 
rcdiftilkd  a great  number  of  time*.  By  a fimilar  mode 
of  reaJfoauig  we  may  conclude,  that  the  fmalleft  fpe- 
cific  gravities  of  quickfilver  proceed  from  it*  amalga- 
mation with  filver,  lead,  and  other  metal*  or  femimr* 
tala,  which  in  fpifce  of  repeated  diftilhtiori  may  flill 
prefer vc  their  union  with  it  ; for  Dr  Boerhaave  inform* 
us  that  he  could  not,  by  say  number  of  di  foliations, 
free  mercury  pcrfe&ly  eitheT  from  tin  or  lead. 

M.  Magellan,  in  hi*  note*  on  Cronftedt’s  Mineralogy, 
fays,  4‘  That  mercury  it  many  time*  found  amalgamated 
with  lead,  i»  cafily  evinced  by  the  proeef*  of  M.  Grofle 
mentioned  by  Macqucr  in  bis  clement*  of  Chcmiftry, 
where  the  method  of  exfriAing  mercury  from  fome 
folutioru  of  lead  i*  described  * but  the  fame  Macquer, 
in  hit  Chemical  Dietionary,  pofitively  affirm*,  that, 
though  Becchcr  and  Kunckd  have  both  given  other 
proceffes  for  extra  fling  mercury  from  lead,  and  though 
the  method  pointed  out  by  M.  Groffc  is  ealier  than  the 
other*,  ncvcrthclcf*  it  docs  not  fuccccd  if  the  lead  be 
quite  pure  without  any  amalgamation  with  mercury’. 
And  Boerhaave  has  expeefely  made  the  fame  after t ion, 
comptaining  of  thofc  author*  who  affirm  the  ctaUtry.1' 
Dr  Black,  however,  feems  to  be  of  a different  opinion  j 
and,  in  bis  public  courfe  of  lectures,  teaehet  that,  “ by 
fume  proccffct  of  the  more  difficult  kind,  mercury  may 
be  extracted  from  lead  though  tie  caution*  us,  at 
the  fame  lime,  not  to  infer  from  this,  or  any  other  che- 
mical proeef*,  the  poffibility  of  the  tnnfmuution  of 
metals. 

Mercury  is  not  in  any  way  altered  by  the  aflion  of 
light.  Its  dilatation  by  heat  is  extremely  regular,  a* 
has  lately  been  (hown,  in  a very  great  variety  of  expe- 
riment*, by  Dr  Adair  Crawford  ; for  which  reafbn  it  i| 
ufed  a#  the  mcafurc  of  heat,  and  thermometer*  arc  ufu- 
ally  filled  with  this  metal.  When  oppofed  to  the  beat 
of  about  6oo°  of  Fahrenheit,  it  boils  and  ii  difperfed  in 
aa  invilible  fume;  which,  however,  ha*  been  obferved  to 
have  the  eUilicity  of  the  fteum  of  water,  and  to  burft 
an  iron  box  in  wbich  it  was  attempted  to  confine  it. 
If  it  be  made  to  boil  in  a elofe  veiTtl  fitted  with  a pro 
per  apparatus,  it  will  all  come  over  in  its  proper  form, 
and  leave  any  fixed  matter  it  might  contain  in  the  re- 
tort, This  afford*  an  eafy  method  of  purifying  it  from 
the  b*fe  metal*  with  which  it  is  frequently  adulterated  1 
though  even  in  this  way  it  i»  ncccffary  to  raife  the  fire 
pautionfty,  or  a part  of  the  fixed  metal  will  be  carried 
up  along  with  the  mercury,  And  even  with  all  thq 
care  that  can  be  taken,  it  ha*  been  found  impofhbic, 
aa  ha*  been  already  fold,  to  free  it  pcrfe&ly  from  a mix- 
lure  of  the  bafe  metal*,  by  any  number  of  difollatioo*. 

By  a very  great  number  of  dillillauons,  however,  it 
was  laid  that  fome  change  might  be  made  upon  this 
metal  \ and  that  it  became  not  only  purer,  but  fpecifi- 
eally  heavier!  by  fuch  an  operation*  Boerhaave,  after 
making  it  undergo  this  operation  5 1 1 times,  found  fome 
difference  ; but  three  year*  after,  in  a Memoir  infrited 
in  the  Philofophical  Tranfaction#  for  173d,  he  acknow- 
ledged, that,  on  repeating  the  operation  877  times,  it* 


fpeciiic  gravity,  as  flown  by  Dr  Gravefande's  nice  liy- 
dr  oil  a tic  balance,  appeared  to  be  no  more  than  13-500 
to  dill  died  water. 

u Boerhaave  died  (fay*  Mr  Magellan  in  his  Notes 
on  Crouftedt’s  Mineralogy!  two  years  after,  on  the  23d 
of  September  173$  j and  left  his  paper*  to  his  two  ne- 
phews, Herman,  who  died  the  7th  of  October  1753, 
and  Kaw,  who  died  five  year*  after.  On  their  death* 
the  manufcripts  fell  into  tlic  hands  of  Charley  Frederick 
Krufc  phylician  to  the  Emperor  of  Ruffia.  Tliis  gen- 
tleman publilhcd  a ihort  extract  from  Boerhaave**  Dia- 
ry in  the  ninth  volume  of  the  AW  Comme/tfarii  of  the 
Imperial  Academy  of  Pctcrfburg,  of  which  the  follow- 
ing arc  tlic  rcfults. 


u The  fpedfic  gravity  of  the  pureft  gold  to  that  of 


diddled  water  is 

That  of  mercury  diitillcd  once  in  a retort 

DiftiUcd  1009  times 

Once  from  it*  amalgam  with  gold 

750  time*  from  the  fame  amalgam  - 

877  times  from  the  fame  - 

Once  from  its  amalgam  with  filver 

2 1 7 times  from  the  fame  amalgam 


19.0*4- 

1 3*590 
>3.550 
13,520 
>3.500 
' 3.5?o 
13,500 


“ It  i*  evident,  therefore,  by  thefe  fads,  that  mercury 
does  not  acquire  any  additional  incrcalc  to  its  fpreific 
gravity  by  the  mere  repetition  of  fimple  diftillations, 
nor  by  It*  amalgamations  with  gold  or  tilver,  provided 
it  be  afterward*  propeily  feparated  by  fire.” 

It  U certain,  however,  that  there  arc  very  confider- 
ablc  differences  in  the  fpccific  gravity  of  different  fpeci- 
mcn*  of  quickfilver ; and  authors  have  by  no  means 
agreed  in  fixing  the  ftandard.r—  Bergman  dates  it  at 
14.110;  and  Mufchcnbrock  aflerts  that  fuch  was  the 
fpccific  gravity  of  Boerhaave’s  quickfilver  that  had  been 
diddled  5 1 1 time* : but  fome  modern  authors,  among 
whom  is  M.  Fourcroy,  date  the  fpccific  gravity  of  this 
metal  at  no  more  than  1 3.01x3.  Modem  experiments, 
however,  fliow  that  it  is  generally  about  13.500  or 
13.600.  “ This  (lays  Mr  Magellan)  I am  informed 
was  the  mean  fpccific  gravity  found  by  the  late  Lord 
Cavcndilh,  after  the  repeated  and  nice  trials  he  made 
upon  50  different  fpecimcns  of  quickfilver,  on  which  he 
employed  all  his  induffry  and  attention  to  determine 
this  point. 

“ The  hydrodatical  experiments  I lately  undertook 
of  this  kind  upon  ten  different  fpecimcns  of  mercury, 
two  of  which  were  revived  from  natural  and  artificial 
cinnabar  by  the  operator  of  Mr  Kirwau,  confirmed  me 
in  the  fame  opinion. 

“ The  temperature  of  the  atmofohere  was  nearly  the 
mean,  viz.  at  the  50th  degree  of  Fahrenheit's  thermo- 
meter ) and  the  feales  employed  were  fo  nice,  that  they 
turned  with  the  hundredth  part  of  a grain  when  loaded 
with  four  pounds  weight.— The  method  made  ufe  of  tQ 
ascertain  thefe  fpccific  gravities  is  the  eaficfl  of  all.  A 
phial  of  white  glafs  with  a ground  Hopple  was  counter- 
balanced with  lead  or  other  matter  in  a nice  pair  of 
feales.  The  fubftance  to  be  tried  was  introduced  Into 
the  phial  and  weighed  together,  and  the  weight  wc  fup. 
pofe  ==  <?.  Tfie  remaining  fpoce  of  the  phial  being 
then  filled  with  diddled  water,  wc  fuppofc  the  weight 
nou-  to  be  = l.  Lallly,  the  phial  was  filled  with  di- 
ftillcd  water,  and  the  weight  fuppofcd  — c.  It  is  evi- 
5 D 2 . * dent, 


CL  u 1 [ 7*4  1 Q U I 


Qaick-  dent,  that  b — a = dt  the  quantity  of  water  in  the  fe- 
cond  operation  ; c — d zz  ef  the  water  whofe  bulk  it 

* <i 

equal  to  that  of  the  fubftancc  ; and  that  -is  the  fpecific 

gravity  fought  for.— -Particular  care  wa3  taken  that  no 
bubble  of  air  remained  in  the  infide.  For  this  purpofe 
a very  fmill  groove  was  made  with  a file  on  the  infide 
of  the  glafs  ftopper  ; and  this  was  introduced  fidewife 
without  admitting  any  air,  leaving  the  fuperfluous  wa- 
ter to  rufh  out. 

“ The  greateft  fpecific  gravity  of  any  of  thofc  fpe- 
cimcuswa*  13.610,  and  the  leaft  13.450.  The  heaviett 
was  neither  of  the  two  that  had  been  diftified  from  cin- 
uabar,  but  a common  quickfilver  bought  at  Apotheca- 
ries Hall,  London  ; and  the  lighted  was  taken  from  a 
barometer  of  the  bed  and  dearcit  kind  made  by  one  of 
the  moft  reputed  inftrumcnt. makers  in  England. 

w The  moll  obvious  eaufc  of  this  difference  of  fpeci- 
fic  gravity  in  quickfilver  kerns  to  he  its  mixture  or 
amalgamation  with  otlieT  metals.  Certainly,  when  nut- 
ted to  gold,  its  gravity  muff  of  couifc  be  f|>ecificaUy 
augmented : on  the  contrary,  it  muff  be  leflened  when 
united  with  any  other  metal,  platina  only  excepted; 
and  the  fame  muff  be  the  cafe  whether  water  or  any 
other  moiflurr  is  mixed  with  it ; for  in  fuch  a cafe  the 
metal  will  be  found  heavier  after  evaportion.  A fimple 
boiling  of  the  quickfihrer  over  the  fire  in  an  open  vctfel 
will  completely  free  it  from  thb  mixture ; and  no  care- 
ful maker  of  experiments  fhould  negleCt  the  preparation 
before  he  undertakes  to  employ  mercury  in  any  procefs, 
or  for  any  purpofe  of  the  phiiofophic  kind.  The  boil- 
ing muftbc  continued  for  20  or  30  minutes  in  order  to 
expel  the  whole  motfture. 

Another  caufc  by  which  the  fpecific  gravity  of  quick- 
(liver  becomes  fubjcA  to  alteration  is  the  difference  of 
temperature  of  the  atmofplierc  at  the  time  of  making 
the  experiment.  Nor  is  it  quickfilver  alone,  but  every 
other  jubilance  whofe  fpecific  gravity  is  affected  by  this 
raufc  in  a greater  or  leffer  degree  ; infonuirh  that  Mr 
Magellan  docs  not  hefiute  to  pronounce  the  labours  of 
all  thofc  who  have  undertaken  to  compofe  tahles  of  fpe- 
cific gravities,  without  regard  to  this  circumffance,  to 
be,  if  not  entirely  ufclcfs,  at  leaft  incapable  of  afford- 
ing proper  fatHfeftion  in  the  nice  inquiries  tliat  depend 
on  this  knowledge. 

In  Eifenchmid’s  table  of  fpecific  gravities  it  is  affert- 
rd,  that  a cubic  inch  of  mercury  in  fummer  weighs  fc- 
ven  ounces,  one  gros,  66  grains;  hut  in  winter  it  weighs 
20  grains  more:  the  whole  weight  then  being  feven 
ounces,  two  grot,  14  grains  (allowing  72  grains  to  the 
pros).  This,  however,  leaves  the  matter  almoft  in  as 
great  uncertainty  as  before  ; the  fummer  and  winter 
temperature  being  widely  different  in  different  places, 
and  very  often  even  in  the  fame  place.  Unfefs  there- 
fore the  temperature  of  the  air  is  attended  to  at  every 
experiment  in  taking  the  fpecific  gravity  of  any  fub- 
ftance  whatever,  there  can  be  no  certainty  of  the  rcfult. 

Quickfilver  always  feels  cold  when  touched  in  the 
common  temperature  of  the  atmofpherc.  Our  fenfa- 
tions,  according  to  Fourcroy,  deceive  us  in  this  cafe, 
for  a thermometer  dipped  in  quickfilver  always  {hows 
the  common  temperature.  “ The  great  continuity  of 
contact  between  tbe  live  rttin  and  numerous  metallic 
particles  in  an  equal  fpace,  and  which  are  proportional 
t©  it*  great  fpecific  gravity,  ncccflarilv  produces  a ftrong- 


cr  fenfation  of  its  own  temperature,  this  bring  always  Qaiek- 
much  lefs  than  that  of  a living  body  j and  the  muhipli-  &***• 

dty  of  thefe  points  of  contaft  being  all  at  once  applied  ’ ~ 

to  this  organ  of  fenfation,  muff  be  more  powerfully  fch 
than  whenever  we  touch  any  other  matter  that  is  light- 
er in  itfclf,  or  of  a lefs  dctifity.” 

Notwithftauding  this  apparent  coldnefs,  however, 
quickfilver,  when  expo  led  to  the  fame  degree  of  beat, 
and  in  the  fiune  circum fiances  with  various  other  fub- 
ftanccs,  foon  become*  hotter  to  the  touch  than  any  of 
them.  **  The  fundamental  principle  of  this  (fays  Mr 
Magellan)  confifts  in  the  fiuaff  quantity  of  fpecific  fire, 
or  the  Ids  capacity  which  mercury  is  endowed  with  of 
receiving  heat.  Thi*  is  fuch,  that,  compaied  with  the 
capacity  of  water  for  the  feme  purpofe,  it  is  in  the  ra- 
tio of  0.03 3 to  ico,  as  appears  by  the  table  of  the 
quantities  of  fpecific  fire  contained  in  various  bodies.— 

This  table,  publrfhcd  Its  Magellan’s  Effay  on  Elemen- 
tary Fire,  was  grounded  upon  various  impoitant  expe- 
riment* and  obfemtioa*  made  by  Mr  Kirwan,  in  con- 
ft  quince  of  the  new  Theory  of  Fire  difeovered  by 
Dr  Crawford.  Hence  it  follows,  that  if  equal  quan- 
tities of  heat  be  communicated  to  equal  quantities  of 
water  and  mercury,  the  latter  will  have  a tempera- 
ture 30  times  greater  than  that  of  the  water  ; that 
is  to  fay,  in  the  inrerfe  ratio  of  their  refpettivc  capaci- 
ties, or  as  1 to  30  (=0.033;  **oco)t  in  the  feme 
manner  as  it  mull  happen,  when  equal  mea lures  of  corn 
or  of  any  fluid  arc  thrown  into  vcffels  whofe  bottoms 
are  as  30  to  1 ; for  then  their  heights  mutt  neecflarily 
be  in  their  invde  ratio,  via.  of  1 to  30,  See.  See 
Chsmistsv,  rt ' 1225,  Slc. 

Quickfilver  does  not  appear  to  diffolve  in  water  ; but 
Fonrcroy  remarks,  t kit  pbyficians  are  in  the  practice  of 
fufpending  a bag  fuff  of  it  in  vermifuge  ptifens  during 
their  ebullition,  and  that  experience  has  evinced  the 
good  effects  of  it.  Lcftny  alTerts,  that  in  this  procefs 
there  i*  no  Wfs  of  weight;  but  this  is  denied  by  other*. 

Fourcroy  affcits,  that  tills  rrutal,  rubbed  between  the 
fingers,  emits  a perceptible  odour,  though  Magellan 
fays  he  tried  tlie  experiment  many  tjats  without  fuc- 
cefs. 

Fourcroy  like  wife  afferts,  that  mercury  when  pure 
emits  a pbofphoric  light  by  agitation,  paiticularly  in 
hot  fcafons.  This  phritomcnon  has  certainly  been  ob- 
fcrved  in  the  mercury  ©f  the  barometer,;  but  its  appear- 
ance on  other  occafions  reft*  eotiiely  on  tbe  authority 
of  Mr  Fourcroy.  Even  in  the  barometer  it  does  not 
take  place,  unlcfs  the  Torricellian  vacuum  be  not  per- 
fectly made  in  the  fpace  at  the  top  of  the  tube.  Phial# 
of  glafe  nearly  exhaufted  of  air,  and  containing  foms 
quickfilver  hermetically  fealed  up,  will,  on  being  ihaken, 
produce  as  much  light  in  tbe  dark  as  is  fuflkient  to  (how 
the  hour  on  the  dial-plate  of  a watch.  But  if  a per* 
vacuum  be  produced  by  niocly  boiling  the  quickfil- 
ver within  the  glafs,  no  appearance  of  this  kind  is  to  b« 
perceived.  The  phenomenon  is  certainly  of  tbe  dec. 
triad  kind ; and  its  not  appearing  in  the  perfect  vacuum 
is  owing  to  the  difficulty  there  is  in  fetting  in  motion 
anv  large  quantity  of  clcCtric  matter  by  itfelfj  which 
indeed  can  fcarce  be  done  without  producing  very  vio- 
lent effect*.  See  £«c«/ctrr  /sdw. 

Mercury  unites  with  all  the  metals  and  femimetafeq 
excepting  iron  and  regulus  of  antimony.  Thefe  com- 
pounds are  called  ama/gamt ; and  Mr  Machy  has  ob» 

ferved*. 
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ferred,  that  in  forming  them  a certain  degree  of  cold  ia 
produced.  He  made  the  experiment  by  cowing  the 
pall  of  a thermometer  with  tin-foil*  and  then  dipping  it 
into  quickfilvcr  $ upon  which  that  in  the  thermometer 
fell  feme  degree*  : which  agrees  perfectly  well  with  the 
doArine  of  latent  heat  firlt  difeovered  by  Dr  Black,  as 
it  (hows  that  in  this,  as  well  as  other  cafes,  where  a 
body  pafics  from  a folid  into  a fluid  ftatc,  a degree  of 
•old  is  produced.— T ’he  following  ohfervations  on  the 
amalgams  of  mercury  with  different  metals  are  cxtraA- 
•d  from  the  Memoirs  of  the  Academicians  of  Dijon. 

*•  The  amalgam  of  gold  and  mercury  cryflallize*  in- 
to quadrangular  pyramids.  Six  ounces  of  mercury  are 
retained  by  one  of  gold  in  this  cryll  alii  rat  ion  ; but  that 
with  filvcr  retains  a third  part  more  of  quickfilvcr. 

The  amalgam  with  (liver  is  likcwKc  fufccptible  of 
cryRallization,  and  affuines  the  form  of  a tree  ; every 
ounce  of  Giver  retaining  eight  of  mercury.  This  amal- 
gam, hy  means  of  the  nitrous  acid,  well  freed  from  the 
vitriolic  by  folution  of  filter  in  the  lame,  forms  that  cu- 
rious kind  of  vegetation  mentioned  in  the  article  Che- 
mistry, n°  754,  called  Arbor  Diant , or  Arbor  Philo - 
fopborvm, — The  following  is  recommended  by  Mr  Ma- 
gellan as  the  (horteft  proccfs : 

“ Diflolve  228  grains  of  filter,  and  half  as  much 
quickfilvcr,  in  pure  nitrous  acid.  Add  to  the  folution, 
when  made,  five  ounces  (of  576  grains  each)  of  di- 
ttillcd  water.  Put  this  folution  into  a fpherical  vcffcl 
of  white  gbfs,  at  the  bottom  of  which  muff  already  be 
put  432  grains  of  an  amalgam  of  filver  of  the  confid- 
ence of  butter : let  the  veflcl  be  kept  in  a quiet  place, 
free  from  any  (faking  or  external  agitation  ; and  at  the 
end  of  feme  few  hours  the  figure  of  a buCh  or  tree  of 
filver  will  be  formed  within  the  water  of  tire  glafs  vef- 
fcL  The  metals  contained  in  the  folution  and  in  tire 
amalgam  a it  raft  each  other,  and  a number  of  fmall  tetra- 
hedral crydais  arc  formed,  which  lay  hold  at  one  ano- 
ther's end,  and  fmm  the  appearance  of  a vegetation. 

Copper  is  amalgamated  with  mercury  with  great 
difficulty,  and  only  by  mixing  blue  vitriol  with  mer- 
cury and  water  in  an  iron  retort  over  the  fire.  The  acid 
then  attacks  the  veflcl,  and  the  copper  is  precipitated  in 
a metallic  date,  which,  by  during  it  with  an  hot  iron 
fpaiuk,  unites  to  the  mercury,  but  does  not  cryttalfac. 

4.  Two  ounces  of  melted  lead  poured  on  a pound  of 
mercury  produce  a half  fluid  amalgam,  which  being  de- 
canted give*  fome  cry  Hals  like  tliofc  of  filvcr.  One 
ounce  of  thefe  cryflal#  retains  an  ounce  and  an  half  of 
mercury. 

5.  The  amalgam  of  tin  cryftallizci  into  thin  (hining 
kimelkr,  with  polygonoua  cavities  between  one  another. 

Two  ounces  of  tin  retain  fix  of  mercury  in  thia-cry- 

ftallizatioo» 

6.  Mercury  amalgamates  with  bifmuth  by  means  of 
heat,  and  produces  oryftals  of  an  odohedral  form,  and 
kmtllatcd  triangles  and  hexagons.  They  are  black  on 
the  upper  furfacr,  and  (hiding  underneath.  Jn  this 
erydalliaatiou  the  bifmuth  retains  double  its  weight  of- 
mcreury. 

7.  Zinc,  in  fuiion,  poured  npon  mercury,  produces 
a crackling  noife  refembling  that  produced  by  a hot 
body  thrown  into  boiling  water.  It  crydallizes  very 
well  into  Umcllated  hexagonal  figures,  leaving  cavities 
amoug  themfclves.  One  ounce  of  zinc  retains  two  and 
an  half  of  mercury  in  this  cryllallixatioo. 
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8.  Shicljivtr  doe,  not  amalgamate  with  arfentc,  ex- 
cept bp  heat,  and  then  only  in  very  fmall  quantity.  Thu 
metal  anfwer,  aery  important  purpofe,  both  in  medi-  ’ 
cine  and  the  arts.  Though  it  hai  no  perceptible  taffc, 
it  produce,  very  remarltable  effeft,  on  the  ilomach  and 
inteflinc,  of  animals,  as  well  aa  on  the  furface  of  the 
fkin.  Infcft,  and  worm,  are  extremely  fenfible  of  thia 
effeft,  and  the  metal,  almoft  in  any  date,  ia  exceeding- 
ly pernicious  to  them.  PhyScsaro,  therefore,  employ 
it  as  an  excellent  vermifuge  (fee  Mcdicihi,  p.341.), 
and  it  ia  likewiie  one  of  the  moft  powerful  remedies  in 
the  materia  medics  for  many  obftinatc  difordcr,  belidea 
thofc  of  the  venereal  kind,  in  which  ita  efficacy  ha,  long 
been  celebrated.  “ Even  the  moft  virulent  product  of 
mercury  (fay,  Mr  Magellan),  known  by  the  name  of 
fublimate  corrofive,  which  i,  the  moft  violent  poifon,  ia 
often  taken  internally  in  very  minute  dofes,  under  the 
direction  of  Ikitful  phyficfans,  and  produce,  the  moft 
happy  effects  in  a great  variety  of  cafe,  even  of  the 
moil  defperate  kind.  This  is  a faft  which  I have  ex- 
perienced myfelf,  in  a dreadful  fcorbutie  complaint 
which  I fuffered  for  above  four  years,  with  reftlcfs  and 
violent  pains  in  the  eyes  and  head.  None  of  the  moil 
able  phyliciana  in  London  and  Paris  I confulted  afford- 
ed me  any  effectual  relief,  till  I had  the  good  fortune 
to  confult  Mr  Sacrc  furgcon-oculilt  at  Antwerp.  Hi, 
preferiptiou  conliffcd  of  three  grains  of  fublimate  dif- 
lidved  in  a pint  of  common  proof  fpirit.  The  dofo 
confided  in  taking  every  morning  two  fpoonfitls  of  it 
in  a pint  of  new  milk.  In  lefs  than  two  months  1 be- 
gan to  feel  relief ; and  in  three  month,  time  wa,  com- 
pletely cured.  The  ffrft  methodical  practice  of  this  re- 
medy wa,  communicated  to  the  celebrated  Van  Swictcn, 
ffrft  phyfician  to  the  Emperor’s  court,  by  the  late  Dr 
A.  R.  Sanches,  then  chief  phyfician  to  the  court  of 
Pcterfhurg,  as  appears  by  the  laft  volume  of  tha  Com- 
mentaries of  the  iamc  Van  Swicten,  publiffied.iai 1772. 
'flu,  volume  was publiftied  after  the  author’s  death;  btio 
lie  had  enjoyed  during  hia  life  the.  clorv  of  beimr  the 
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enjoyed  during  hia  life  the,  glory  of  being  the 
author  of  thia  wonderful  remedy,  which  continues  to 
bear  his  name  among  the  ignorant  and  inaccurate  f'hyfi- 
tiam  of  our  times.” 

But  whatever  ufes  this  (all  may  he  put  to  when  ta- 
ken in  fmall  quantities,  it  is  certainly  not  left  violent 
than  arfenic  itfelf,  if  taken  in  a large  dofe ; and  the 
danger  is  the  greater,  on  account  of  the  difficult  folu- 
tion  of  the  lalt,  which  require,  for  this  purpofe  1 9 
times  its  weight  of  water.  Alkaline  falls,  however,, 
prove  a very  effectual  antidote,  and  will  iuilantly  re- 
lieve the  fymptoma ; but,  on  account  of  the  infolubili- 
ty  of  the  poifouous  fait,  the  diforders  occafionod  by  it 
foon  return,  and  require  a repetition  of  the  fame  reme- 
dy. In  cafes  where  alkaline  fait,  are  not  iminediatcly 
at  hand,  foap  dilfolved  in  water  will  anfwir  the  fame 
purpofe  ; or  if  this  alfo  fticuld  tiot  be  inllantly  procure- 
ablc,  chalk,  lime,  fpirit  of  kartihorn,  or  magnefia  al- 
ba, might  be  ufcd  with  good  effect. 

Quickfilvcr  is  employed  in  Chili  and  Pern  to  cat  raft 
gold  and  filvcr,  when  native,  from  the  earthy  matter, 
with  winch  they  are  mixed.  The  principle  on  which  1 
thia  method  it  founded  is  the  ftrong  mutual  atlraftiotv 
betwixt  mercury  and  the  precious  metals.  By  reafonv 
of  this  the  fmallcff  particles  either  of  gold  or  filvcr 
form  an  amalgam  with  the  mercury,  part  of  which  i«. 
(trained  ufi,  and  the  remainder  cither  feparated  by  bi- 
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(filiation  to  iron  retoit*.  or  by  0 kiwi  of  (lift illation  per 
dt/rmfurn  ; putting  it  in  a kind  of  purtiilic  fcvf  over  a 
vcficl  ot  water,  to  receive  the  mercery,  which  is  driven 
down  by  n fire  lighted  ip  * veftel  above  the  amalgam. 

The  amalgam  with  gold  ferves  alfo  to  gild  copper  or 
filter,  fo  tliat  they  appear  u if  made  of  folid  gold. — 
For  this  purpofc  the  pieces  are  to  be  well  cleaned,  and 
then  dipped  in  a weak  aquafortis ; then  in  a nitrous  fo- 
lution  of  quick  hirer,  which  covers  them  with  a kind 
of  Altering,  After  this  the  amalgam  of  gold  is  very 
equally  fpread  over  them ; which  being  done,  the  piece  is 
capoted  to  a heat  fufiicicnt  to  volatilise  the  quick  fiber, 
and  the  gold  ia  then  left  Urpngly  adhering  to  the  metal. 
The  only  ule  to  which  the  amalgam  of  mercury  with 
lead  has  hitherto  been  applied,  is  tfie  luting  glafa  veffeta 
ip  which  fpecimens  of  natural  hilloiy  arc  to  be  preferred 
in  fpirit  of  wine.  For  this  it  is  mors  proper  than  any 
other  fubftance,  having  aa  excellent  effett  in  prevent- 
ing evaporation,  lilt  amalgam  of  tin  is  commonly 
employed  ip  making  lopkiog-glalTcs  or  mirrors.  The 
thin  flicct  of  tin  is  laid  down  on  a Urge  flat  table  of 
fione;  a piopcr  quantity  of  mercury,  in  which  feme 
tin  I ms  already  been  diflojvcd  to  prevent  it  from  de- 
ft roying  the  tin  Ihect,  it  rubbed  over  with  a bunch  of 
doth  like  a flat  bung,  and  the  glaf*  carefully  Aided  up- 
on it  from  one  end  to  the  other,  in  fuch  a manner  that 
the  dirty  cruft  of  the  quickfdver  is  driven  oft  before  iu 
edge  ; and  the  glafs  is  then  loaded  with  weights  all 
over  : by  inclining  gradually  the  ftone  table,  the  fuper- 
flucus  mercury  is  diictiarged  ; and  in  a few  hours  both 
cohere  together.  This  amalgam  is  ufed  for  exciting 
the  electricity  of  gUds  globes  in  thd*commoo  ckttrical 
machines,  but  is  laid  to  be  inferior  in  ftrength  to  that 
made  with  zinc. 

Quickfdver  heated  by  itfelf,  with  accefs  of  air,  i»  by 
degrees  converted  into  a red  powder,  improperly  called 
A] cr,  unat  precipitous  per  ft.  It  confitfe  of  the  calx 
of  the  metal  united  with  the  bah*  of  dcphtogifticatcd  or 
pure  air,  whii  h may  be  expelled  from  it  again  bv  a ilrong 
heat;  and  tlus  was  the  firft  method  by  which  Ur  Pricll- 
ley  obtained  this  kind  of  air. 

Mercury  is  not  altered  by  the  contact  of  air : It  ia 
only  obfervrd,  that  it  becomes  tamUhed  by  the  particles 
of  duft  which  the  air  drpofits  ; and  from  that  circum- 
Ranee  mercury  lias  been  called  the  load il one  of  duft.— 
Though  all  bodies  have  this  property,  it  lee  ms  more  re- 
markable in  mercury  than  any  other,  on  account  of  its 
great  fplrndour ; but  it  is  not  in  the  lead  changed  by 
this  circumftance,  nothing  more  being  ucceflary  to  re- 
ftore  it  to  its  original  brilliancy  than  filtration  through 
a piece  of  fhamoy  leather. 

The  volatility  of  mercury  prevents  it  from  uniting 
with  earths  in  the  way  of  fuffen  ; though  M.  Fourcroy 
is  of  opinion  that  its  red  calx,  or  precipitate  per  fe% 
might  perhaps  fix  in  gUftcs,  and  colour  them,  as  is  ob- 
served m the  calx  of  arfenic. 

QUICK-match,  among  artillery  men,  a kind  of 
combuftible  preparation  formed  of  three  cotton  ftrands 
drawn  into  length,  and  dipped  in  a boding  ceropofi- 
tiou  of  white-wine  vinegar,  Lilt  pet  re,  and  mealed  pow- 
der. After  this  immerfion  it  is  taken  out  hot,  and 
laid  in  a trough  where  feme  mealed  powder,  moil  ton- 
ed with  fpirits  of  wine,  is  thoroughly  incorporated  in- 
to the  twills  of  the  cotton,  by  rolling  it  about  there- 
in. Thus  prepared,  they  arc  taken  out  feparately, 
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and  drawn  through  mealed  powder  { then  hung  upon  Quid 

a line  and  dried*  by  which  they  are  fit  for  immediate  11 
fen  ice.  Quiettfs. 

QUID  mo  quo,  in  law,  9.  d- 44  what  for  what/* 
denotes  the  giving  one  tiling  of  value  for  another  j or 
the  mutual  confidcration  and  performance  of  both  parties 
to  a cout i ad. 

Quid  pru  quo,  or  Qut  pro  quo,  is  ajfo  ufed  iq  phyfic 
to  sxprefs  a mi  flake  in  the  phyfician’s  bill,  where  qidJ 
is  wrote  for  quo,  i.  *.  one  thing  for  another ; or  of  the 
apothecary  in  reading  quul  for  quo, and  giving  the  patient 
the  wrong  medicine.  Hence  the  term  ia  in  the  gcuc- 
ral  extended  to  all  blunders  or  rniftakes  committed  in 
medicine,  either  in  the  preferiptioo,  the  preparation, 
or  application  of  remedies. 

QUIDDITY,  ctuiDDiTAi,  a barbarous  term  ufed 
in  the  fehoqls  for  ejpuet,  The  name  is  derived  hence, 
that  it  is  by  the  dTcnce  of  a thing  that  it  is  tide  quid, 
fuch  a quid,  or  thing,  and  not  another.  Hence  what 
is  cffcntial  to  a tiling  is  fajd  to  be  quiddath'e, 

QUIETISTS,  a religious  fc^t,  famous  towards 
the  cTofc  of  the  laft  century.  They  were  fo  called  from 
a kind  of  abfolute  reft  aud  inaction,  which  they  fuppo- 
fed  the  foul  to  be  in  when  arrived  at  that  (late  of  per- 
fection which  they  called  the  motive  life  / in  which 
ftatc  they  imagined  the  foul  wholly  employed  ia 
contemplating  its  God,  to  whofe  influence  it  was  en- 
tirely lubmikfive  ; fo  that  he  could  turn  and  drive  it 
tybcrc  and  how  he  would.  Iu  this  ftatc,  the  foul  no 
longer  needs  prayers,  hymns,  &c.  being  laid,  «u  it  were, 
in  the  bofom  and  between  the  arms  of  its  God,  in  w Itum 
it  is  in  a mariner  fwalfewed  up. 

Molinas,  a Spaniih  prieft,  is  the  reputed  author  of 
Quictilm  ; though  the  Illuminati  in  Spain  had  certain- 
ly taught  fomctlung  like  it  before.  The  featiivents  of 
h^olinos  were  contained  in  a book  which  he  publiJhed 
at  Rome  in  the  year  1681,  under  the  title  of  the  Spi- 
ritual Guide  ; for  which  he  was  caft  into  prifon  fo 
1685,  and  where  he  publicly  renounced  the  errors  of 
wliicb  he  was  accufed.  This  folcmn  recantation,  how- 
ever, was  followed  by  a lenience  of  perpetual  imprison- 
ment, and  he  died  in  prifon  iu  the  year  1696.  Mali- 
non  had  numerous  difeiples  in  Italy,  Spain,  France,  and 
the  Netherlands.  One  of  tbe  principal  patrons  and 
propagators  of  Quietifin  fo  France  was  Marie  Jkmvi. 
cres  de  la  Mothe  Guyon,  a woman  ef  faftuon,  remark* 
able  foqrguodnefe  of  heart  and  regularity  of  manners) 
but  of  an  un fettled  temper,  and  (object  to  be  drawn 
away  by  the  fedu&ion  of  a warm  and  unbridled  fancy. 

She  derived  all  ideas  of  religion  from  the  feelings  of 
her  own  heart,  and  deferihed  its  nature  t9  others  as 
(he  felt  it  hcrfelf.  Accordingly,  her  religious  fenti- 
ments  made  a great  noife  in  the  year  1681  ; and  they 
were  declared  unfound,  after  accurate  investigation,  by 
fcveral  men  of  eminent  piety  and  learning,  and  prufef- 
fedly  confuted,  in  the  year  1697,  by  the  celebrated 
Boftuei.  Hence  arofe  a controversy  of  greater  mo- 
ment between  the  prelate  laft  mentioned  and  Feneloa 
archbifhop  of  Cambray,  who  feemed  difpofrd  to  favour 
the  fyftem  of  Guyon,  and  who  in  1697  publilhcd  a 
book  containing  fevcral  of  her  tenets.  Fcnclon’s  book, 
by  means  of  Bofliiet,  was  condemned  in  the  year  1699, 
by  Innocent  XII.  and  the  fenteoce  of  condemna- 
tion was  icad  by  Fenclon  himfdf  at  Cambray,  who  cx- 
hoitcd  tlic  people  to  refpedt  and  obey  tbe  papal  decree. 

Nut. 
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Notwlthftaniing  thk  feemirtg  ncquiefecnce,  the  arch-  of  the  wing  of  a gonfef  crow,  Ac.  They  nee  denoml- 

bifhep  pcrfifte-J  to  the  end  of  his  days  in  the  fentiments,  natrd  from  the  order  in  which  they  are  fixed  in  the  Qgtn»riU*« 

which,  in  obedience  to  the  order  of  the  pope,  he  rc-  win/  5 the  fccond  and  third  quills  bcin^  the"bcft  for  ’ r 

trailed  and  condemned  in  a public  manner.  writing,  a*  they  have  the  targeft  and  roundeft  barrels. 

A left  fimilar  to  this  had  appeared  at  Mount  Athos  Crow-quills  arc  chiefly  ufed  for  drawing.  In  order  to 

in  ThcfTaly,  near  the  end  of  the  14th  century,  called  He-  harden  a quiH  that  is  foft,  thrift  the  barrel  into  hot 

fuhajlt%  meaning  the  fame  with  Quiettfts.  They  were  allies,  ftirring  it  till  it  is  foft,  and  then  taking  it  out, 

a branch  of  the  myftics,  or  thofc  more  perfect  monk*,  prefa  it  alinott  flat  upon  your  knee  with  the  back  of  a 

who,  hy  long  and  intenfe  contemplation,  endeavoured  penknife,  and  afterwards  reduce  it  to  a routidnefs  with 


ro  arrive  at  a tranquillity  of  mind  free  from  every  de- 
gree of  tumult  and  perturbation.  In  conformity  to  an 
ancient  Opinion  of  their  principal  do&ora  (who  thought 
there  was  a cclvftial  light  concealed  in  the  deepeft  re- 
tirements of  the  mind),  they  ufed  to  fit  every  day,  du- 
ring a certain  fuace  of  time,  in  a folitiry  corner,  with 
their  eytfs  eagerly  and  immoveably  fixed  upon  the  middle 
regions  of  the  belly  or  navel ; and  boaftcJ,  that  while 
they  remained  in  this  pofture,  they  found,  in  efftft,  a 
divine  light  beaming  forth  from  their  foul,  which  dif- 
fused through  their  hearts  inexprcflihW  fonfations  of 
plrafurc  and  delight.  To  fuch  as  inquired  what  kind 
of  light  this  was,  they  replied,  by  way  of  illuftretion, 
that  it  was  the  glory  of  God,  the  fame  ctleftial  radi- 
ance that  furrounded  (Thrift  during  his  transfiguration 
on  the  Mount*  Barlaam,  a monk  of  Calabria,  from 
whom  the  Barlaamitct  derived  thvir  denomination,  ftyl- 
ed  the  monks  who  adhered  to  this  inllitutkm  Maffaii- 
unt  and  Euchittt  ; and  he  gave  them  alfo  the  aew  name 
of  Utfibilkam.  Gregory  Palamas,  archbifhop  of  Thef- 
falonica,  defended  their  enufe  againft  Barlaain,  who 
was  condemned  in  a council  held  at  Conftantinoplc  in 
the  year  134.1.— See  Fenthn’s  Max.  tin  Saint/, 

The  Mahometans  feem  to  be  no  ftrangers  to  quic- 
tifim.  They  expound  a pafiage  in  the  1 yth  chapter  of 
the  Koran,*  viz.  M O thou  foul  which  art  at  reft,  re- 
turn unto  thy  Lord,  Ac.”  of  a foul  which,  having,  by 
pnrfuing  the  concatenation  of  natural  caufes,  railed  it- 
lelf  to  the  knowledge  of  that  being  which  produced 
them,  and  cxifts  of  nectflity,  refts  fully  contented,  and 
acquicfces  in  the  knowledge,  Ac.  of  him,  and  in  the 
contemplation  of  his  perfection. 

QUILLET  (Claude),  an  eminent  Latin  poet  of 
the  1 7th  century,  was  bom  at  Chinon,  in  Tourainc, 
and  praAifcd  phyfic  thert  with  reputation  : but  ha- 
ting declared  againft  the  pretended  pofleffion  of  the 
nuns  of  Loudun,  in  a manufeript  treatife,  the  original 
of  which  was  depofited  in  the  library  of  the  8orbonnc,  he 
was  obliged  to  retire  into  Italy,  where  he  became  fe- 
cretary  to  the  marihal  d’Eftrces,  the  French  ambaiTador 
at  Rome.  In  165 ; Quillet  haring  publiftied  in  Holland 
a Latin  poem,  entitled  CaUipjtdtu,  under  the  name  of 
Galvidiut  he  there  infrrted  fome  verfes  againft 

the  cardinal  Mazarine  and  his  family  ; but  that  cardi- 
nal making  him  fome  gentle  reproaches,  he  retrenched 
what  related  to  the  cardinal  in  another  edition,  and 


your  fingers.  If  you  have  a number  to  harden,  fet 
water  and  rJum  over  the  fire,  and  while  it  is  boiling  put 
in  a handful  of  quills,  the  barrels  only,  for  a minute,  and 
then  lay  them  by. 

QUIN  (James),  a celebrated  performer  on  the  En- 
glifh  Ita/e,  was  bora  at  London  in  1693*  He  was  in- 
tended for  the  bar  j but  preferring  Shakefpeare  to  the 
ftatutes  at  Urge,  he  on  the  death  of  his  father,  when 
it  was  ncccftary  for  him  to  do  fomething  for  himfelf, 
appeared  on  the  tbge  at  Drury-lanc.  In  1 720,  he 
firft  difplayed  his  comic  power*  in  tlic  character  of 
Falftaff,  and  foon  after  appeared  to  as  great  advantage 
in  Sir  John  Brute  ; but  it  was  upon  Booth's  quitting 
the  ftage  that  Quin  appeared  to  full  advantage,  in 
the  part  of  Cato.  He  continued  a favourite  perform- 
er until  the  year  1748,  when,  on  fome  difguft  be- 
tween him  and  Mr  Rich  the  manager,  he  retired  to 
Bath,  and  only  came  up  annually  to  a&  fur  the  be- 
nefit of  his  friend  Ryan  ; until  the  lofs  of  two  front 
teeth  fpoiled  his  utterance  for  the  ftage.  While  Mr 
Quin  continued  upon  the  ftage,  he  conftantly  kept 
company  with  the  greateft  gemufes  of  the  age.  lie 
was  Well  known  to  Pope  and  Swift  j and  the  earl  of 
Chefterfield  frequently  invited  him  to  his  table  : hut 
there  was  none  for  whom  he  entertained  a higher 
dteem  than  for  the  ingenious  Mr  Uromfon,  to  whonv 
he  made  himfelf  known  by  an  act  of  generofity  that 
does  the  greateft  honour  to  bis  characters  and  for 
an  account  of  which  fee  our  life  of  Tmomsox-  Mr 
Quin's  judgment  in  the  Engliftt  language  recom- 
mended him  to  his  royal  highnefs  Frederick  prince  of 
WaleB,  who  appointed  him  to  inflrudl  his  children  in 
f peaking  and  reading  with  a graceful  propriety  1 and 
Quin  being  informed  of  the  elegant  manner  in  which 
his  prefent  majefty  delivered  hit  firft  gracious  fpeech 
from  the  throne,  he  cried  out  in  a kind  of  eertafy, 
“ Ay— I taught  tlie  boy  to  fpeak  !’*  Nor  did  hie  m«- 
jefty  forget  his  okl  tutor  j for,  fooa  after  his  acccifioiv 
to  the  throne,  he  gave  orders,  without  any  application 
being  made  to  him,  that  a genteel  penfion  lhould  be 
paid  to  Mr  Quin  during  his  life.  Mr  Quin,  indeedr 
was  not  in  abloTute  need  of  this  royal  bcneta&ion  ; for 
as  he  was  never  married,  and  liad  none  but  diftant  re- 
lations, he  funk  200O  I.  which  was  half  hts  fortune,  in 
an  annuity,  for  which  he  obtained  200 1.  a-year ; and 
with  about  200O  1.  more  in  tlie  funds,  lived  in  a decent 


dedicated  it  to  him,  Mazarine  having,  before  it  was  manner  during  the  latter  part  of  his  life  at  Bath,  from- 


printed,  given  him  an  abbey.  He  died  in  1661,  aged 
59,  after  haring  given  Menage  all  his  writings,  and 
500  crowns  to  pay  the  cxpcnce  of  printing  them  ; 
but  the  abW  took  the  money  and  papers,  and  pub- 
lifhed  none  of^cm.  His  CalUpadw , or  the  art  of 
getting  beautiful  children,  has  been  tranilated  into  En- 
glifh  verfe. 

QUILLS,  the  large  feat  Iter*  taken  out  of  the  cad 


whence  he  carried  on  • regular  corrcfpondcncc  with  Mr 
Garrick,  and  generally  paid  a viht  to  his  friends  in  the 
metropolis  once  a year,  when  he  conftantly  paffed  a 
week  or  two  at  Mr  Garrick’s  villa  at  Hampton.  He 
died  of  a fever  in  1766. 

QUINARIUS,  was  a fmall  Roman  coin  equal  to 
half  tlie  denarius,  and  confequently  worth  about  three 
ptnee  three  farthings  of  our  money.  See  Money. 
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Qotaut  tt  vm  balled  quinarmt,  bccxufe  it  contained  the  vslue  of  of  rowers  : the  litter  had  fever*!  tire*  of  there,  from  two  Q«’*po» 


Ouiiique  ^ve  a®*c*»  *n  kmc  maDQc*‘  at  the  denarius  wu  na-  or  three  up  to  *o,  jo,  or  even  4b  j for  fuch*  vcflel  we  Vl*1 
r«mu  nted  from  its  containing  ten.  have  an  account  of  in  the  time  of  Philopucr,  which  rc-  ~ 

niTiMAit'r  /puf«t  . it v.  u.  «i.»  v^ueuus- 


QUINAUT  (Philip),  a celebrated  French  poet,  quired  no  lef«  than  4000  men  to  low  iL 
bom  of  a good  family  at  PatLin  *635.  He  cultivated  Meibom  has  taken  off  from  the  imaginary  improba- v 
poetry  from  his  infancy,  and  16  dramatic  pieces  of  his  bility  of  there  ever  having  been  fuch  a veffd,  by  redu- 
were  a&ed  between  the  year  1653  and  1666,  Iif  the  cing  the  enormous  height  foppofed  neceffary  for  fuch  a 


mean  time,  Quintal  was  not  (b  much  devoted  to  poetry 
but  that  he  applied  himfdf  to  the  ftudy  of  the  law; 
and  made  his  fortune  by  marrying  the  widow  of  a rich 
merchant  to  whom  he  had  been  ufeful  in  his  profcfiion. 
Quinaut  afterwards  turned  his  attention  to  the  com- 
puting of  epeTas,  which  were  fet  to  mufic  by  the  fa- 
mous Lully  ; and  Lully  was  charmed  with  a poet  whole 
verfes  were  not  too  nervous  to  yield  to  the  capricious 
airs  of  mufic.  He  died  in  1 688,  after  having  enjoyed 
a handfomc  pcnfion  from  Loois  XIV.  for  many  years  : 
and  we  are  told  he  was  extremely  penitent  in  his  lad  ill- 
nefs  for  all  thofe  of  his  compositions  which  tended  to 
infpirc  love  and  pleafure. 

QUINCE,  in  botany.  Sec  Cydonia. 

QUINCUNX,  in  Roman  antiquity,  denotes  any 
thing  that  coniitls  of  five-twelfths  of  another  ; but  par- 
ticularly of  the  an 

Quincunx  Or  iter  y in  gardening,  is  a plantation  of 
trees,  difpofed  originally  in  a fquare  confiding  of  five 
trees,  one  at  each  corner,  and  a fifth  in  the  middle  j 
which  difpofitiou,  repeated  again  and  again,  forms  a re- 
gular grove,  wood,  or  wilderncfs. 

QUINDECAGON,  in  geometry,  a plain  figure  with 
15  (ides -and  15  angles. 

QUINDECEMVIRI,  in  Roman  antiquity,  a col. 
lege  of  15  magi  Urates,  whofe  bulinefs  it  was  to  prefidc 
over  the  facrifices.  They  were  alfo  the  interpreters  of 
the  Sybil's  books  ; which,  however,  they  never  confut- 
ed but  by  an  exprefs  order  of  the  fenate. 


number  of  rows  of  oars  and  men  to  work  them,  by 
finding  a better  way  of  placing  the  men  than  others 
had  thought  of.  The  quinqueremes  of  the  ancients 
had  420  men  in  each  ; 300  of  which  were  rowers,  and 
the  reft  foldier*.  The  Roman  fleet  at  Medina  confided 
of  330  of  thefe  Chips ; and  the  Carthaginian,  at  Lily- 
bceum,  of  3 jo  of  the  fame  fixe.  Each  vcffcl  was  1 50 
feet  long.  Thus  1 30,000  men  were  contained  in  the 
one,  and  1 50,020  in  the  other,  with  the  apparatus  and 
provifions  neceffary  for  fuch  expeditions  as  they  were  in- 
tended for.  This  gives  fo  grand  an  idea  of  the  ancient 
naval  armaments,  that  fome  have  quell  ioned  the  truth 
of  the  hidory  : but  we  fiud  it  related  by  Polybius,  an 
hiilorian  too  authentic  to  be  quellioned,  and  who  ex- 
pveffes  his  wonder  at  it  while  he  relates  it. 

QUINQUEVIRI,  in  Roman  antiquity,  an  order  of 
five  prieils,  peculiarly  appointed  for  the  faciificc*  to  the 
dead,  or  celebrating  the  rites  of  Erebus. 
QUINQUINA.  Sec  Cinchona. 

QpINSx, or  Qvinzy.  See  Medicine,  n°  177— 
183. 

QUINTEN,  a town  of  France,  in  Bretagne,  with 
the  title  of  a duchy,  and  a handfomc  cadle.  It  is  fcated 
in  a valley  near  the  river  Guy,  and  near  A large  fored 
of  the  fame  name,  eight  milts  fouth  of  St  Brieux,  and 
200  well  of  Paris.  W.  Long.  2.  40.  N.  Lat.  48.  26. 

QUINTESSENCE,  in  chrmidry,  a preparation 
confiding  of  the  effential  oil  of  fomc  vegetable  fubftancc, 
mixed  and  incorporated  with  fpirit  of  wine. 


QUINQUAGENARIUS,  in  Roman  antiquity, 
an  officer  wfio  had  the  command  of  50  mm. 

QUINQUAGESIMA  Sunday,  Shrove  Sunday,  fo 
callm  as  being  about  the  50th  day  before  Eader. 

QUINQUATRIA,  or  Quiwujjatxus,  was  a fe- 
ftivaTkept  at  Rome  in  honour  of  Minerva,  which  be- 
gan on  the  18th  of  March,  or  as  others  wifi  have  it  on 
the  19th,  and  laded  five  days.  On  the  fird  day  they 
offered  facrifices  and  oblations  without  the  effufion  of 
hlood  ; the  fecend,  third,  and  fourth,  were  fpent  in 
fliows  of  gladiators  t and  on  the  fifth  day  they  went  in 
procelfion  through  the  city.  Scholars  had  a vacation 
during  the  folcmuity,  and  presented  their  mailers  at 
this  time  with  a gift  or  fee,  called  Maternal*  Boys 
and  girls  ufed  now  to  pray  to  the  goddefe  Minerva  for 
wifdom  and  learning,  of  which  ihc  had  the  patronage. 
Plays  were  a£ted,  and  deputations  held,  at  this  fcad, 
on  fubjoits  of  polite  literature.  The  quinqualria  were 
fo  called,  bccanfe  they  laded  for  five  days.  There 
feems  to  be  a drong  refcmblance  betwixt  this  fedival 
and  the  panathenaea  of  the  Greeks. 

QUINQUENNALIS,  in  Roman  antiquity,  a ma- 
giftxale  in  the  colonics  and  municipal  cities  of  that 
empire,  who  had  much  the  Came  office  as  the  a:dilc  at 
Rome.  . 

QUINQUEREMIS,  in  the  naval  architetdure  of 
the  ancients,  a name  given  to  a galley  width  had  five 
rows  of  oars.  They  divided  their  vcffcls  in  general  into 
ww  eta  and  fojytraia*.  The  former  had  only  one  tire 


Quintessence,  in  alchemy,  is  a myderious  term# 
fignif  ying  the  fifth  or  lad  and  Sighed  cffcncc  of  power 
in  a natural  body. 

QUINTILE,  in  adronomy,  an  afpefl  of  the  planets 
when  they  are  72  degrees  didant  from  one  another,  or 
a fifth  part  of  the  zodiac. 

QUINTILIANUS  (Marcus  Fabius),  a celebrated 
Latin  orator,  and  tire  mod  judicious  critic  of  his  time, 
wav  a native  of  Calagurris,  or  Calahurra,  in  Spain ; and 
was  the  difciplc  of  Domitius  Afcr,  who  died  in  the  year 
59.  He  taught  rhetoric  at  Rome  for  20  years  with 
great  applaule  : and  not  only  laid  down  rules  for  fpeak- 
mg,  but  exhibited  his  eloquence  at  the  bar.  Some 
authors  imagine,  but  with  little  foundation,  that  he  ar- 
rived to  the  confolihip  ; but  it  is  more  certain  that  he 
was  preceptor  to  the  grandfons  of  the  emperor  Domi- 
tian’s  filler.  There  is  dill  extant  his  excellent  work, 
intitlcd,  IaJJ:iuiior,ej  QratarU , which  is  a treatife  of  rhe- 
toric in  12  books  ; where  his  precepts,  judgment,  and 
tide,  arc  jullly  admired.  Thefe  inditutions  were  found 
entire  by  Poggiua,  in  an  old  tower  of  the  abbey  of  St 
Gal,  and  not  in  agrocu’s  fhop  in  Germany  as  fome 
authors  have  imagined.  There  is  alio  attributed  to 
Quintilian  a dialogue  De  uh/ij  corrupt*  tloquenr*  ; but 
it  is  more  commonly  afcribtd  to  Tacitly  The  bed  edi- 
tions of  Quintilian’s  works  arc  thole  of  Mr  Obrcight, 
publilhcd  at  otraiburg  in  2 v.  Is  410,  in  1698,  and  of 
M.  Capperonier,‘in  folio.  There  is  an  Engbth  trau  na- 
tion by  Mr  Guthrie. 

2 , Quin- 
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^*in*Uhn<  Quintilian  bad  .a  fon  of  the  fame  name,  on  whom  lie 
R bedews  great  praife*.  This  fon  ought  not  to  be  con- 

>_  tUf'  founded  with  Quintilian  the  father,  or  rather  the  grand- 
father, of  him  who  is  the  fubjc&  of  this  article,  and  who 
wrote  145  declamations.  Ugolin  of  Parma  publilhed 
the  fird  1^6  in  the  tjlh  century;  the  nine  others  were 
publilhed  in  1563  by  Peter  Ayrault,  and  afterwards  by 
Peter  Pithou  in  1580.  There  liavc  alio  been  19  other 
declamations  printed  under  the  name  of  Quiutilian  the 
■Orator ; but,  in  the  opinion  of  Voilius,  they  were 
written  neither  by  that  orator  nor  his  grandfather. 

QUINTILIANS,  a feet  of  ancient  heretics,  thus 
■called  from  their  prophet  eCs  Quinu'lia.  In  this  feci  the 
%omen  were  admitted  to  perform  the  facerdotal  and 
epifenpa!  functions.  They  attributed  extraordinary  gifts 
to  Eve  for  having  fird  eaten  of  the  tree  of  knowledge  ; 
told  gieat  tilings  of  Mary  the  filler  of  Motes,  as  ha- 
ving been  a prophetefs,  &c.  They  added,  that  Philip 
the  deacon  had  four  daughters,  who  were  all  pruphe- 
tdTes,  and  were  of  their  fed.  In  thefc  aflemblies  it  was 
ufual  to  fee  the  virgins  entering  in  white  whet,  pr dona- 
ting prophetefles. 

QUIN  PIN  mats  vs,  alfo  called  the  Farrier  of  stub 
rverp,  famous  for  1 wring  transformed,  by  the  force  of 
lov  c;  from  a blackfmith  to  a painter.  He  had  followed 
the  trade  of  a blackfmith  and  farrier  near  twenty  years) 
when  falling  in  love  with  a painter’s  daughter  who  was 
very  handfomc,  and  difliked  nothing  but  his  trade,  he 
quitted  it,  and  betook  himfclf  to  painting,  in  which 
be  made  a very  uncommon  prngref*.  He  was  a dili- 
gent and  careful  imitator  of  ordinary  life,  and  fucceed- 
cd  better  in  reprefenting  the  defects  than  the  beauties 
of  nature.  Some  hiitorical  performances  of  this  mailer 
deferve  commendation,  particularly  a Dcfcent  from  the 
Croft,  in  the  Cathedral  at  Antwerp:  butlu’s  bell  known 
picture  is  that  of  the  two  Mifers  in  the  gallery  at  Wind" 
for.  He  died  in  1529. 

QUJNTINIE  (John  de  la),  a celebrated  French 
gardener,  l>oni  at  Poitticrs  in  1 626.  He  was  brought 
up  to  th<r  law  ; and  acquitted  himfrlf  fo  well  at  the  bar 
as  to  acquire  the  elleem  of  the  c hief  magillrate.  M.  Tam- 
boneau,  prefid*  nt  of  the  chamber  of  accounts,  engaged 
him  to  undertake  the  precept  orfhip  of  his  only  ion, 
which  Quintiuie  executed  entirely  to  his  iatis  faction  ; 
applying  hii  leifure  hours  to  the  ftudy  of  writers  on 
agriculture,  ancient  and  modern,  to  which  he  had  a 
ftrong  inclination.  He  gained  new  lights  by  attending 
his  pupil  to  Italy  ; for  all  the  gardens  about  Rome  be- 
ing open  to  him,  he  failed  not  to  add  practice  to  his 
theory.  On  his  return  to  Paris,  M.  Tamboncau  gave 
up  the  management  of  his  garden  entirely  to  him  ; and 
Quintinie  applied  fo  clofely  to  it,  that  he  became  fa- 
mous all  over  France.  Louis  XIV.  erected  a new  of- 
fice purpofcly  for  him,  that  of  director  of  the  royal  fruit 
and  kitchen  gardens;  and  thefc  gardens,  while  he  lived, 
were  the  admiration  of  the  curious.  He  lived  to  a good 
■old  agt,  though  we  lenm  not  the  time  of  his  death ; 
his  Directions  for  the  Management  of  Fruit  and  Kitch- 
en Cardens  are  ellcemed  all  over  Europe. 

QUIN  rUS  calaber,  a Greek  poet,  who  wrote  a 
large  Supplement  to  Homer's  Hind,  in  14  books,  in 
which  a relation  is  given  of  the  Trojan  war  from  th# 
death  of  Hcftor  to  the  definition  ot  Troy.  It  is  con- 
jectured, from  his  ftvle  and  manner,  that  he  lived  in  the 
fifth  century.  Nothing  certain  can  be  collected  either 
Vol.  XV.  Part  II. 
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concerning  his  perfuu  or  country.  HU  poem  was  firil  Q 
made  known  by  Cardinal  lkdariun,  who  difeovered  it  R 
in  St  Nicolas's  church,  near  Otranto  in  Calabria;  from  ' '* 

• whence  the  author  was  named  Quintus  Calaber.  It  v 

was  lirlt  published  at  Vcuice  by  Aldus,  but  it  is  not 
laid  in  what  year. 

QUINTUS  Curtivs.  See  Curtius. 

QUINZY,  Quin  si  v,  or  Angina  PtJoris . See 
Medicine,  qJ  403. 

QUIRE  or  Paper,  the  quantity  of  24  or  25 
facets. 

QUIRINAUA,  in  antiquity,  a fcaft  celebrated 
among  the  Romans  in  honour  of  Romulus. 

QUI RITES,  in  Roman  antiquity.  In  confcqucncc 
of  die  agreement  entered  into  by  Romulus  and  Tatius 
king  of  the  Sabines,  Rome  was  to  retain  its  name, 
taken  from  Romulus ; and  the  people  were  to  be  called 
Quintet,  from  Cures,  the  principal  town  of  the  Sabines, 
a name  ufed  in  all  public  addrefles  to  the  Roman  people. 

■ Diou.  Hal.  fays,  that  each  particular  citizen  vaa 
to  be  called  Romany  j,  and  the  collective  body  of  them 
Quintet  / yet  it  appears  by  this  ancient  form  of  words 
tifed  at  funerals,  OUus  Quiris  Ltho  dutus  ij),  that  each 
private  citizen  was  alfo  called  Quirit. 

The  origin  of  the  word  Quirit  es,  which  was  at  firfl 
peculiar  to  the  Sabines,  and  became,  in  Romulus’s 
time,  the  genetal  name  of  the  inhabitants  of  Rome, 
has  been  much  fought  for  ; and  the  mod  probable  ac- 
count antiquity  gives  us  of  it,  is  this  : The  word 
Quirts,  according  to  Plutarch  and  fomc  others,  fig| 
nified,  in  the  Sabine  language,  both  **  a dart,”  and 
“ a warlike  deity  armed  with  a dart.”  It  is  uncertain 
whether  the  god  gave  name  to  the  dart,  or  the  dart  to 
the  god.  But  be  that  as  it  will,  this  Quirit,  or  Quin- 
nus,  was  tidier  Mars  or  foine  other  god  of  war ; and 
the  worihip  of  Quirit  continued  in  Rome  all  Romulus's 
reign  : but  after  his  death  he  was  honoured  with  llic 
name  Qusritiut , and  took  the  place  of  the  god  Qtiiris. 

QUIRK,  in  a general  fenfe,  denotes  a fubiilty  or 
Artful  diitinCtioti. 

Quirk,  in  building,  a piece  of  ground  taken  out  of 
any  regular  ground-plot,  or  floor  : thus,  if  the  ground- 
plot  were  oblong  or  fquare,  a piece  taken  out  of  a cor- 
ner to  make  a court  or  yard,  See.  is  called  a quirk. 

QITISQUALIS,  in  botany:  A genus  of  the  mo* 
nogynia  order,  belonging  to  die  dccandria  dais  of 
plants ; and  in  the  natural  method  ranking  under  die 
31ft  order,  V rpretuU.  The  calyx  is  quinquefid  and 
filifotm  ; the  petals  five  ; the  fruit  is  a quinqucangular 
plum.  There  is  only  onefpecics,  viz.  Indica. 

QUITO,  a town  of  South  America,  in  Peru  (fee 
Peru,  p.  213.),  feated  between  two  chains  of  lugh 
mountains  called  Cordillera  de  lot  Andes,  on  much 
higher  ground  than  die  ix.fl  of  habitable  Peru.  It  is 
3 co  yards  higher  than  the  level  of  the  fca  according 
to  the  exacted  obfervaiions.  The  town  is  1600  yards 
long  and  1 200  broad,  and  is  die  feat  of  a bifhop.  It 
contains  about  35,000  inhabitants,  one  third  of  whom 
arc  originally  Spaniards.  Among  die  inhabitants  arc 
feme  perfuns  of  high  rank  and  diftinciion,  drfccndtd 
either  from  the  original  conquerors,  or  perfuns  who  at 
different  times  came  from  Spain  invdled  with  fume  lu- 
crative poll.  The  number  of  thefc,  however,  is  but 
fmall.  The  commonalty,  betides  Spaniards,  confiil  of 
Mcilizos,  Indians,  and  Negroes ; but  the  lail  arc  not 
5 E proportionally 
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proportionally  numerous.  Merchandize*  tnd  commo- 
dities of  all  forts  arc  extremely  dear,  partly  on  account 
of  the  difficulty  of  bringing  them. 

There  arc  fcveral  religious  communities  at  Quito,  * 
and  two  colleges  or  univcrfitic*  governed  by  Jefuits  and 
Dominicans. 

The  principal  courts  held  at  Quito  are  that  of  the 
royal  audience,  which  confifts  of  tfie  prefident,  who  is 
governor  of  the  province  with  regard  to  law  affairs  ; 
four  auditors  who  arc  at  the  fame  time  civil  and  cri- 
minal judges;  a royal  fil'cal,  who,  be  Tides  the  caufct 
brought  before  the  audience,  takes  cognizance  of  every 
thing  relating  to  the  revenue  ; and  an  officer  llylcd  the 
proteQor  of  the  Ja  Jpinj,  who  folicits  for  them,  and  when 
they  arc  injured  pleads  in  their  defence.  The  next  is 
the  treafury,  the  chief  officers  of  which  are  an  account- 
ant, a treasurer,  and  a royal  fifeaL  The  tribunal  of 
the  Croifadc,  which  has  a commiflary,  who  is  generally 
fomc  dignitary  of  the  church,  and  a treafurer.  There 
is  alfo  a treafury  for  the  effects  of  perfons  deceafed  : an 
institution  eftablifhed  all  over  the  Indies,  for  receiving 
the  goods  of  thofe  whofc  lawful  heirs  arc  in  Spain,  in 
order  to  fecure  them  from  thofe  accidents  to  which 
they  might  be  liable  in  private  hands.  There  is  like- 
wife  a commiffory  of  the  inquifition,  with  an  alguazil- 
major  and  familiars,  appointed  by  the  inquifition  at  Li- 
ma. The  corporation  confifts  of  a corregidor,  two 
ordinary  alcaldes,  chofcn  annually,  and  rcgidorcs.  The 
latter  fuperintend  the  election  of  the  alcaldes,  which 
ffi  attended  with  no  (mall  disturbance,  the  people  liv- 
ing divided  into  two  parties,  the  Creoles  aud  Euro- 
peans. 

QUITTER-bone,  in  farriery.  See  there,  § xl.  4. 

QT.l IT-rent  (7 uictue  redditut,  i.  c.  *4  quiet  rent,’*) 
is  a certain  fmall  rent  payable  by  the  tenants  of  manors, 
in  token  of  fubjcltion,  and  by  which  the  tenant  goes 
quiet  and  free.  In  ancient  records  it  is  called  white  nat, 
bccaufe  paid  in  filver  money,  to  diftinguilh  it  from  rent- 
corn,  &c. 

QUOIN,  or  Coin,  on  board  a (hip,  a wedge  fa- 
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ftcued  on  the  deck  clofc  to  the  breach  of  the  carriage  Qnaio* 
of  a gun,  to  keep  it  firm  up  to  the  fhip’s  tide.  C antic  J 
quoins  are  (hurt  three  legged  quoins  put  between  calks  Quotient- 
to  keep  them  Ready.  ' L 

Quoins,  in  architecture,  denote  the  eomers  of  brick 
or  lb  me  walls.  The  word  is  particularly  ufed  for  the 
Rones  in  the  corners  of  brick  buildings.  When  thefe 
Rand  out  beyond  the  brick-work,  their  edges  being 
chain fred  off,  they  are  called  ru/lie  quota  t. 

QUOTIDIAN,  any  thing  which  happens  every 
day.  Hcucc,  when  the  paroxyfms  of  an  ague  recur 
every  day,  it  is  called  a qvotidiaa  ague.  Sec  Me  Die  ins, 
n°  161- — 164. 

QUOTIDIANA  dscbptiva.  Sec  Medicimb, 
n*  j 50. 

QUOAD  hoc,  is  a term  ufed  in  the  pleadings  and 
arguments  of  lawyers  ; being  as  much  as  to  fay,  As  to 
this  thing  the  law  is  fo  aud  kx 

QUORUM,  a word  frequently  mentioned  in  ourfta- 
Lute*,  and  in  commifltons  both  of  jufticcs  of  the  peace 
aud  others.  It  is  thus  called  fit>m  the  words  of  the 
cominiffion,  quotum  A.  B.  a rum  eff  volamut.  For  an 
example,  where  a commiflion  is  di  retted  to  feven  per- 
fons, or  to  any  three  of  them,  whereof  A.  B.  and  C.  D. 
are  to  be  two ; in  this  cafe,  they  arc  faid  to  be  of  the 
quorum,  bccaufe  the  reft,  canuot  proceed  without  them: 
fo  a juilice  of  the  peace  and  quorum  is  one  without 
whom  the  rell  of  the  julticcs  in  fomc  cafes  canuot  pro- 
ceed. 

QUOTIENT,  in  arithmetic*  the  number  rcfulting 
from  the  divifion  of  a greater  number  by  a fmallcr  ; 
and  which  Ihows  how  often  the  fnullcr  is  contained  ia 
the  greater,  or  how  often  the  divilbr  is  contained  in 
the  dividend.  The  word  is  formed  from  the  Latin 
quotuj  ; q.  J.  How’  often  is  fuch  a number  contained  in 
iuch  another  ? 

In  divifion,  as  the  divifor  is  to  the  dividend,  fo  ia 
unity  to  the  quotient. — Thus  the  quotient  of  12  divi- 
ded by  3 is  4;  which  is  thus  difpofed,  3)  12  (4  quo- 
tient. Sec  Arithmetic. 


R. 

T>  or  r,  a liquid  confonant,  being  the  1 7th  letter  of 
our  alphabet.  Its  found  is  formed  by  a guttural 
cxtrufion  of  the  breath  vibrated  through  the  moutls, 
with  a fort  of  quivering  motion  of  the  tongue  draws 
from  the  teeth,  and  canulated  with  the  tip  a little  ele- 
vated towards  the  palate.  In  Greek  words  it  is  fre- 
quently afpirated  with  an  b after  it,  as  in  rhapfody,  rhe- 
toric , &c.  otherwife  it  is  always  followed  by  a vowel  at 
the  beginning  of  words  and  fy  liable*. 

In  the  notet  of  the  ancients,  R.  or  RO.  fignifies 
Roma  ; R.  C.  Romana  eivitcu  i R.  G.  C.  rei  g ereader 
eaufa  ; R.  F.  E.  D.  reOe  fa8um  et  dittum  ; R.  G.  F. 
regie  R.  P.  ret  jtubfua,  or  Romani  principet  ; and 

R.  R.  R.  F.  F.  F.  rn  R.nuna  nut  ftrrq,  fame , f.um- 


Ufed  as  a numeral,  R anciently  flood  for  80 ; and 
with  a daih  over  it,  thus  K,  for  80,000;  but  the  Greek 

r,  l,  with  a fmall  mark,  over  it,  fignified  too;  with  the 
lame  mark  under  it,  it  denoted  1000  X 100;  thus  P 

fignified  100,000.  In  the  Hebrew  numeration  v de- 
noted 200 : and  with  two  horizontal  points  over  it 
2000  X 200  ; thin  > = 200,000. 

In  the  preferiptions  of  phyficians,  R or  1>  (lands  for 
reeipe,  i . e.  44  take.’*  » 

RAAB,  a town  of  Lower  Hungary,  capital  of  Ja- 
verin,  with  a cafUe  and  a bifhop’s  fee.  It  is  a flron^ 
frontier  bulwark  againll  the  Turks,  and  has  two  bridges, 
one  over  a double  ditch,'  and  another  that  leads  towards 
Alba  Regalis.  The  Urrouading  country  is  plain,  and 
4 there 
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tuStt  there  Is  nothing  that  ftcma  to  command  it  but  a fmall  run  of  a (hip,  b hollowed  away,  that  the  planks  may 

II  hill  at  fome  diftancr,  which  is  undermined  and  may  be  join  the  Holer, 

Rahbetting.  fr|ovrn  llp>  was  taken  by  Amurath  III.  with  the  RABBI,  or  Rabbins,  a title  which  the  Pharifecs 

T kds  of  20,000  men  ; but  was  furprifed  fuon  after  by  and  doctors  of  the  law  among  the  Jews  aflumed,  and 

Count  l’alfi,  who  killed  all  the  Turks  that  were  found  literally  fignific*  mafltrt  or  txcelUrUi. 
therein,  ft  is  fated  at  the  confluence  of  the  rirers  There  were  fcvcral  gradations  before  they  arrived  at 
Rab  and  Rabnitz,  not  far  from  the  Danube,  32  miles  the  dignity  of  a rabbin  ; which  ivaa  not  conferred  till 

weft  of  Gran,  and  5$  fouth-caft  of  Vienna.  E.  Long,  they  had  acquired  the  profnundeil  knowledge  of  the 

17.  25.  N.  Lat.  47.  48.  law  and  the  traditions.  It  docs  not,  however,  appear 

RAD  AC,  a bu  port  on  the  Arabian  coaft  of  the  that  there  was  any  fixed  age  or  previous  examination 

Red  Sra,  in  N.  Lat.  2 2°  35'  40  ’ by  Mr  Bruce's  ac-  neceflary  ; but  when  a man  had  ditliuguiihed  himfclf  by 

count.  The  entry  to  the  harbour  in  from  the  E.  N.  E.  Ilia  (kill  in  the  written  and  oral  law,  and  paflvd  through 

and  is  about  a quarter  of  a mile  broad.  The  port  ex-  the  fubordinatc  degrees,  he  was  fainted  a rabbin  by  the 

tends  about  two  miles  in  length  to  the  cailward.  The  public  voice. 

niountitius  are  about  three  leagues  to  the  north,  and  die  Among  the  modem  Jews,  for  near  700  ycarB  part, 
town  about  four  miles  north  by  call  from  the  entrance  the  learned  men  retain  no  other  title  than  tlrat  of  rabbr9 
to  the  harbour.  The  water  is  gcod,  and  all  (hips  may  or  rabbin/  } they  have  great  refped  paid  t hem,  have  the 
be  fupplicd  here  from  the  wells  which  are  in  the  neigh-  firil  places  or  feats  in  their  fynagoguet,  determine  all 
bourhood  of  the  town.  The  country  is  bare  and  un-  matters  of  controversy,  and  frequently  pronounce  upon 
cultivated  ; but  from  the  appearance  of  it,  and  the  civil  affair* ; they  have  even  power  *o  excommunicate 
freflmefs  of  the  water,  Mr  Bruce  fuppolcs  that  it  fome-  the  difobedient. 

times  rains  among  the  mountains  here,  which  is  the  RABB1NISTS,  among  the  modern  Jews* an  appel- 
more  probable  as  it  is  confide  raid  v within  thd  tropic.  lation  given  to  the  doctrine  of  the  rabbins  concerning 
RABA  T,  a large  and  handfome  fea-port  town  of  traditions,  in  oppofition  to  the  Caraites ; who  reject  all 
Africa,  in  the  kingdom  of  Fez  and  province  of  Tremc-  traditions.  See  Caraite. 

fen.  It  has  fine  mofqucs  and  handfome  palaces,  and  is  RABELAIS  (Francis),  a French  writer  famous  for 
feated  at  the  mouth  of  the  river  Burrijrrig,  almoft  in  the  his  facet  ioufncfs,  was  born  at  Chinon  in  Touraine  about 
mid-way  between  Fez  and  Tangier.  W.  Long.  J.  28.  the  year  1483.  He  was  firft  a Francifean’ friar  ; hut 
K.  Lat.  34.  40.  quitting  his  religious  habit  ffudird  phyfic  at  Montpelier, 

Rabat,  together  with  Sallee,  which  is  opposite  to  it,  where  he  took  his  dodur’s  dvgTee.  It  is  (aid,  that  tlft 
was  formerly  famous  for  titting  out  piratical  vefTHs ; chancellor  du  Pratt  ha  ing  abolilhed  the  privileges  of 
but  the  late  emperor  Sidi  Mahomet  fuhducd  them  both,  the  faculty  of  phytic  atv  Montpelier  by  a decree  of  the 
and  annexed  them  to  the  empire  ; fince  which  time  the  parliament,  Rabelais  h ad  the  addiefs  to  make  him  re- 
harbour  of  Rabat  has  been  fo  filled  with  the  land  wath-  voke  what  he  had  done  ; and  that  thofe  who  were  made 
ed  in  by  the  fca  as  to  render  it  unfit  to  carry  on  fuch  doctors  of  tliat  univeriity  wore  Rabelais’s  robe,  which 
piracies  in  future.  is  there  held  in  great  veneration.  Some  time  after,  he 

The  town  of  Rabat,  whofe  walls  inclofe  a large  fpacc  came  to  Rome,  in  quality  of  phyiician  in  ordinary  to 
of  ground,  is  defended  on  the  fca-lide  by  three  forts  to-  Cardinal  Johndu  Bella y archbilhop  of  Paris.  Rabelais  is 
lerably  well  finilhed,  which  were  ere&fd  fome  little  time  laid  to  have  ufed  the  freedom  to  jeer  Pope  Paul  III.  to 
ago  by  an  Englifti  renegado,  and  furniflied  with  guns  his  face.  He  had  quitted  his  religious  connections  for 
from  Gihraltar.  The  houfes  in  general  arc  good,  and  tlie  fake  of  leading  a life  more  agreeable  to  his  taftc  ; 
many  of  the  inhabitants  are  wealthy.  The  Jews,  who  but  renewed  them  on  a fecond  journey  to  Rome,  when 
su*c  very  numerous  in  this  place,  are  generally  in  better  he  obtained,  in  1536,  a brief  to  qualify  him  for  hold- 
ciicumffaaces  than  thofe  of  Laraclie  or  Tangier,  and  ing  ecdefutlical  benefices  ; aud,  by  the  intereft  of  his 
their  women  arc  extremely  beautiful.  friend  Cardinal  John  du  Bellay,  he  was  received  as  a fe- 

'The  catUc,  which  very  extenfive,  contains  a ffrong  cul.tr  canon  in  the  abbey*  of  St  Maur  near  Paris.  His 
building,  formerly  ufed  by  the  late  emperor  as  his  prin-  profound  knowledge  in  phyfic  rendered  him  doubly  ufe- 
cipal  trcafury,  and  a noble  terrace,  which  commands  an  fid  1 he  being  as  ready,  and  at  leait  as  well  qualified,  to 
extenfive  pi ofpeft  of  the  town  of  Sallee,  the  ocean,  and  prescribe  for  the  body  as  for  the  foul : but  as  he  was  a 
all  the  neighbouring  country.  There  are  alfo  the  ruins  man  of  wit  and  humour,  many  ridiculous  things  arc  laid 
of  another  caille,  which  is  faid  to  have  been  built  by  to  his  charge,  of  which  he  was  quite  innocent.  He 
Jacob  Ahnouzor,  one  of  their  former  emperors,  and  of  publifhed  fcvcral  things  ; but  his  chief  performance  is 
which  at  prefent  very  little  remains  but  its  walls,  con-  a ftrange  incoliereut  romance,  called  the  Hiflory  of  Gar- 
Saining  Within  them  lomc  very  ftrong  magazines  for  gantua  atui  Pantagr*etf  bciug  a fatirc  upon  pticlls,  popes, 
powder  and  naval  (lores.  On  the  outfide  of  thefe  walla  fools,  and  knaves  of  all  kinds.  This  work  contain*  a 
**  a very  high  and  fquarc  tower,  handfotnely  built  of  wild,  irregular  profulion  of  wit,  learning,  obfeenity, 
cut  (lone,  and  called  the  tower  of  Hajfen.  From  the  low  conceits,  and  arrant  nonfeufe  ; hence  the  (hrewd- 
workmanfhip  of  this  tower,  centraftrd  with  the  other  nefs  of  his  fat  ire,  in  fome  places  where  he  is  to  be  un- 
buzldings,  a very  accurate  idea  maybe  formed  how  great-  dcrilood,  gains  him  credit  for  thofe  where  no  meau- 
ly  the  Moors  have  degenerated  from  their  former  Iplen-  iog  is  difcoverahle.  Some  allufions  may  undoubtedly 
dour  and  tafte  for  aicnitc&ure.  have  been  fo  temporary  and  local  as  to  be  now  quite 

RABBETTING,  in  carpentry,  the  planning  or  cut-  loft  : but  it  is  too  much  to  conclude  thus  in  favour  of 
ting  of  channels  or  grooves  in  boards,  flee.  every  unintelligible  rhapfody  ; for  we  are  not  without 

In  (hip-carpentry,  it  fignif  es  the  letting  in  of  the  Englilh  writers  of  great  talents,  whofe  fportivc  gcniufea 
plank*  of  the  (hip  into  tlie  kcd|  which,  in  the  rake  and  have  betrayed  them  into  puerilities,  no  left  incoherent  at 
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the  times  of  writing  than  thofe  of  Rabelais  appear 
above  two  centuries  after.  He  died  about  1553. 

RABBIT,  in  zoology.  Sec  Lefus. 

The  buck  rabbits,  like  our  boar  cats,  will  kill  the 
young  ones  if  they  can  get  at  them;  and  the  does  in  the 
warrens  prevent  this,  by  covering  their  flocks  or  nefts, 
with  gravel  or  earth,  which  they  clofe  fo  artificially  up 
with  the  hinder  part  of  their  bodies,  that  it  is  hard  to 
hud  them  out.  They  never  fuckle  their  young  ones  at 
any  other  time  than  early  in  the  morning  and  late  at 
night ; and  always,  for  eight  or  ten  day*,  dole  up  the 
hole  at  the  mouth  of  the  nell,  in  this  careful  manner 
when  they  go  out.  After  this  they  begin  to  leave  a 
final)  opining,  which  they  increafe  by  degrees;  till  at 
length,  when  they  are  about  three  weeks  old,  the  mouth 
of  the  hole  is  left  wholly  open  that  they  may  go  out ; 
for  they  arc  at  that  time  grown  big  enough  to  take  care 
of  themfelvcB,  arid  to  fetd  on  grids. 

People  who  keep  rabbits  tame  for  profit,  breed  them 
in  hutches;  but  thefe  mutt  be  kept  very  neat  and  clean, 
cli'e  they  will  be  always  fi:bje£t  to  difeafes.  Cart  mutt 
be  taken  alfo  to  keep  the  bucks  and  docs  apart  till  the 
latter  have  juft  kindled  ; then  they  arc  to  be  turned  to 
the  bucks  again,  and  to  remain  with  them  till  they  (hun 
and  run  from  them. 

The  general  dirtflion  for  the  choofing  ef  tame  rab- 
bits is,  to  pick  the  largeft  and  faireft  ; but  the  breeder 
ihould  remember  that  the  (kins  of  the  (iivcr-haired  one* 
fell  better  than  any  other.  'I'hc  food  of  the  tame  rab- 
bets may  be  colewort  and  cabbage-leaves,  carrots,  parf- 
neps,  apple-rinds,  green  com,  and  vetches,  in  the  tipie 
of  the  year ; alfo  vine-leaves;  grids,  fruits,  oats,  and 
oatmeal,  milk- 1 hi  Ale  1,  fow-tliiftles,  and  the  like  : but 
with  thefe  moifl  food*  they  muft  always  have  a pro- 
portionable quantity  of  the  dry  foods,  as  hay,  bread, 
oats,  bran,  and  the  like,  otherwife  they  will  grow  pot- 
bellied, and  die.  Bran  and  grains  mixed  together  have 
beta  alfo  found  to  be  very  good  food.  In  winter  they 
will  cat  hay,  oats,  and  chaff,  and  thefe  may  be  given 
them  three  times  a-day ; but  when  they  eat  green 
tilings,  it  mail  be  obferved  that  they  are  not  to  drink 
at  all,  for  it  would  throw  them  into  a dropfy.  At  all 
other  times  a very  little  drink  ferns  their  turn,  but 
tliat  muft  always  be  frefti.  When  any  green  herbs  or 
graft  arc  cut  for  their  food,  care  mull  be  taken  that 
there  be  no  hemlock  among  it;  for  though  they  will  eat 
this  greedily  among  other  tilings  when  offered  to  them, 
yet  it  is  hidden  poifon  to  them. 

Rabbits  are  fubjeft  to  two  principal  infirmities. 
Firft,  tlie  rot,  which  is  cauftd  by  giving  them  too 
large  a quantity  of  greens,  or  from  giving  them  frelh 
gathered  with  the  dew  or  rain  hanging  in  drops  upon 
them.  It  is  over-moiflure  that  always  caufes  this  dif- 
cafc.  The  greens  therefore  are  always  to  be  given  dry; 
and  a fufficicnt  quantity  of  hay,  or  other  dry  food,  in- 
termixed with  them,  to  take  up  the  abundant  moiflurc 
of  their  juices.  On  this  account  the  very  bell  food  that 
can  be  given  them,  is  the  (horteft  and  Tweeted  hay  that 
can  be  got,  of  which  one  load  will  ferve  aoo  couples  a 
year ; and  out  of  this  flock  of  200,  a 00  may  be  eat  in 
the  family,  200  fold  to  the  markets,  and  a fufficient 
number  kept  in  cale  of  accident*. 

The  other  general  difeafe  of  thefe  creatures  i a a fort 
of  madneft:  this  may  be  known  by  their  wallowing 
and  tumbling  about  with  their  heels  upwards,  and  hop- 
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ping  in  an  odd  manner  into  their  boxes.  This  diftetn*  R*W>4t. 
per  is  fuppofed  to  be  owing  to  the  ranknefs  of  their  v““" 
feeding;  and  the  general  cure  is  the  keeping  them  low, 
and  giving  them  the  prickly  herb  called  far*-ibi/l/e  \o 
cat. 

The  general  computation  of  males  and  females  is, 
that  one  buck-rabbit  will  ferve  for  nine  docs ; feme  al- 
low 10  to  one  buck  ; but  thofe-  who  go  beyond  tluY 
ulvvays  fuffer  for  it  in  their  breed. 

The  wild  rabbits  are  cither  to  be  taken  by  finafl  cur- 
dogs,  or  by  fpaiucli  bred  up  to  the  fport ; and  the 
places  ol  hunting  thofe  who ftraggic  from thrir burrows, 
is  under  clofe  hedges  or  buffics,  or  among  corn-f'tld# 
and  belli  paflurcs.  The  owners  ufe  to  courfe  theta 
with  I mall  greyhounds  ; and  though  they  are  iehlom 
killed  this  way,  yet  they  arc  driven  back  to  their  bur- 
rows, and  arc  prevented  from  being  a prey  to  others. 

I*hc  common  method  is  by  nets  called  p*rje  nrt  1.  and. 
ferrets.  The  ferret  is  fent  into  the  hole  to  fetch  them 
out;  aud  the  purfc-nct  being  fptcad  over  the  hole,  take*, 
them  as  they  come  out.  The  ferrets  mouths  mull  be 
muffled,  and  then  the  rabbit  gets  no  harm.  For  the 
more  certain  taking  of  them,  it  may  not  be  improper  to 
pitch  up  a hay-net  or  two,  at  a fmall  di (lance  from  the 
burrows  that  are  intended  to  be  hunted : thus  very  few 
of  the  number  that  arc  attempted  will  cfcapc. 

Some  who  have  not  ferrets  fmoke  the  rabbits  out  of 
their  holes  with  burning  brimflonc  and  orpiment.  This 
certainly  brings  them  out  into  the  nets:  but  then  it  *9 
a very  troublcfomc  and  offcnlive  method  ; and  is  very 
detrimental  to  the  place,  as  no  rabbit  will  for  a long 
time  afterwards  come  near  the  burrows  which  have 
been  fumed  with  thofe  (linking  ingredients. 

The  ttflicle  of  a rabbit  is  a very  good  object  for  ex- 
amining the  llrudure  of  this  part  of  generation  in  ani- 
mals. The  whole  fubftancc  of  the  teflide  in  this  ani- 
mal it  made  up  of  veflcls,  which  lie  in  round  folds  in 
the  manner  of  the  (mailer  inteflincs:  but  then  both  ends 
of  each  roll  meet  at  their  infertion,  which  lecins  to  be 
made  into  the  duSut  ntrvojus  ; and  every  one  of  thefe 
little  rolls  is  curioufly  embroidered  with  other  vrffcls, 
which,  from  their  red  colour,  appear  to  be  arteries  and 
veins.  The  feveral  little  rolls  lie  in  ranges,  difpofed 
with  an  uniformity  which  is  very'  agreeable  to  the  eye. 

Every  one  of  thefe  rolls  is  not  a Angle  and  entire  tube, 
but  each  conlifla  of  feveral  tubes,  befidc  the  veins  and 
arteries  which  embroider  it.  This  i*  bcfl  diflinguifticd 
by  the  cutting  one  of  the  rolls  tranfverfely,  and  theo 
examining  the  cut  end  with  a glafs,  which  will  appear 
to  be  made  up  of  the  cut  and  open  rods  of  four,  five,  or 
more  parallel  tubes,  which  together  form  the  roll,  or 
fuiglc  tube,  as  it  appears  to  the  eye,  being  all  wrapped 
up  in  one  common  and  very  thin  membrane.  Thefe 
are  fo  tender  that  they  cannot  be  explicated  and  viewed 
dillind,  as  Dc  Graaf  tells  119  thofe  of  the  tclliclcs  of  a 
rat  and  of  feme  other  animals  may.  Thefe,  however, 
as  well  as  the  others,  are  only  made  up  of  a congcjic* 
of  veflels,  and  the  liquors,  which  arc  their  contents, 
without  any  intermediate  fubftar.ee,  or  any  thing  of  that 
parenchyma  which  many  authors  have  talked  of.  The 
tc&iclcsof  a bull  have  thegreateft  appearance  of  aficftiy 
texture  of  thofe  of  any  known  animal ; yet  even  thele 
afford  no  particle  of  parenchyma,  or  flefh,  when  exami- 
ned by  glaffes  in  any  fort  of  preparation,  whether  boil- 
ed, taw,  foaked  in  fpirits,  or  in  whatever  other  It  ate.* 

The 
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JLahirtai  The  trftides  of  various  animals  arc  vcnf  varioufly  com- 
U.  pofcd,  but  all  in  this  general  manner  of  reflek  varioufly 
__  *“r>c'  rolled  and  folded  together:  and  even  the  human  tcfticlcs 
arc  of  die  fame  fort ; being  compofcd  foldy  of  rolls  of 
vdlels,  without  any  intermediate  fubftance,  be  it  called 
by  whatever  name,  but  only  confiding  of  vcffels  aud 
their  liquor*. 

RABlRIUS  (C.)  a Roman  knight,  who  lent  an  im- 
menfe  fum  of  money  to  Ptolemy  Auletes  king  of  Egypt. 
TJie  monarch  afterwards  not  only  refufed  to  repay  ntm, 
hut  even  conHned  him,  and  endangered  his  life.  Rabi- 
rius  efcaped  from  Egypt  with  difficulty  ; but  at  his  re- 
turn to  Rome  he  was  accufed  by  the  fenate  of  having 
lent  money  to  an  African  prince  for  unlawful  purpofes. 
He  was  ably  defended  by  Cicero,  and  acquitted  with 
difficulty. — There  was  a Latin  poet  of  the  fame  name 
in  the  age  of  Attguftus.  He  wrote  a poem  on  the 
victory  which  the  emperor  had  gained  over  Antony  at 
Aetium.  Seneca  lias  compared  him  to  Virjgil  for  ele- 
gance and  majcfly  ; but  Quintilian  is  not  fo  favourable 
to  bis  poetry.  —And  there  was  an  architect  in  the  reign 
of  Domitian,  called  Rubiriut.  He  built  a celebrated 
palace  for  the  emperor,  of  which  the  ruins  arc  ftill  feen . 
at  Rome. 

RACCOON.  See  Uasus. 

RACE,  in  general,  ftgnities  running  with  others  in 
order  to  obtain  a prize,  either  on  foot,  or  by  riding  on 
horfeback,  in  chariots,  See. 

The  race  was  one  of  the  exmeifes  among  the  an- 
cient Grecian  games,  which  was  performed  in  a courfe 
containing  125  paces;  and  thofe  who  contended  in  thefe 
foot-races  were  frequently  clothed  in  armour.  Chariot 
and  horfe  races  alio  made  a part  of  thefe  ancient  games. 

Races  weic  known  in  England  in  very  early  times. 
Fit/- Stephen,  who  wrote  in  the  days  of  Henry  II. 
mentions  the  great  delight  that  the  citizens  of  London 
took  in  the  diverfion.  But  by  his  words,  it  appears 
not  to  have  been  deligned  for  the  pnrpofcs  of  gaming, 
but  merely  to  have  fprung  from  a generous  emulation 
of  (bowing  a fuperior  (kill  in  hnrfcmanfhip. 

Races  appear  to  have  been  in  vogue  in  the  reign  of 
Queen  Elizabeth,  and  to  have  been  carried  to  Turn  ex- 
cels as  to  injure  the  fortunes  of  the  nobility.  The  fa- 
mous George  earl  of  Cumberland  is  recorded  to  have 
walled  more  of  his  eftate  than  any  of  his  anceftors } 
and  chiefly  by  his  extreme  love  to  horfe-races,  tiltings, 
and  other  expenfive  diver  lions.  It  is  pmbablc  that  the 
parfimpnious  queen  did  not  approve  of  it ; for  races  are 
not  among  the  diverfions  exhibited  at  Kcunelwurth  by 
her  favourite  Leicefter.  In  the  following  reign,  were 
places  allotted  for  the  fport:  Croydon  in  thffouth,  and 
Garteriy  in  Yorkfhirc,  were  celebrated  courfes.  Cam- 
den alfo  fays,  that  in  1607  there  were  races  near  York, 
and  the  prize  was  a little  golden  bell.  See  Racing. 

Race,  in  genealogy,  a lineage  or  ext  ration  conti- 
nued from  father  to  fun.  See  Descent. 

RACINE  (John),  of  the  French  academy,  tica- 
furer  of  France  in  the  generality  of  Moultns,  and  fc- 
cretary  to  his  majefty,  was  bom  at  Ferre- Mi  Ion  in 
1659.  He  hid  a tine  genius  for  the  Billts  Ltttrtg , and 
became  one  of  the  firft  poets  of  the  age.  He  produced 
his  T brini de  when  but  very  young  ; and  afterward* 
other  pieces,  which  met  with  great  fucccfs,  though 
they  appeared  when  Corneille  was  in  his  higheft  repu- 


tation. In  hf*  career,  however,  he  did  not  fail  to  meet  R«*ne. 
with  all  that  ©ppofition  which  envy  and  cabal  are  ever 
ready  to  fet  up  againft  a fuperior  genius.  It  was  part- 
ly owing  to  a chagrin  from  this  circumftance  that  he 
took  a refolution  to  quit  the  theatre  forever ; although 
his  genius  was  ftill  in  full  vigour,  being  not  more  than 
38  years  of  age.  But  he  had  alfo  imbibed  in  his  in- 
fancy a deep  fenfe  of  religion  ; and  this,  though  it  had 
been  frnothcrcd  for  a while  by  his  connections  with  the 
theatie,  and  particularly  with  the  famous  adrefs  Champ- 
mcllc,  whom  he  greatly  loved,  and  by  whom  he  had  & 
fon,  now  at  length  broke  out,  aud  bore  down  all  be- 
fore it.  In  the  fir  ft  place,  he  rcfolved  not  only  to  write 
no  more  plays,  but  to  do  a rigorous  penance  for  thofe 
he  had  written  ; and  he  actually  formed  a defign  of  be- 
coming a Carthufian  friar.  His  religious  director,  how- 
ever, a good  deal  wifer  than  he,  advifed  him  to  think 
more  moderately,  and  to  take  mcafurts  more  fuitabie 
to  his  character.  He  put  him  upon  marrying,  and 
fettling  iu  the  world  : with  which  propofal  this  humble 
and  tractable  penitent  complied  ; and  immediately  took 
to  wife  the  daughter  of  a treafurcr  of  France  for 
Amiens,  by  whom  he  had  feven  children. 

He  had  been  admitted  a member  of  the  French 
academy  in  1673,  io  the  room  of  La  Mothc  le  Vayer 
dcccafed ; but  fpoiled  the  fpeecb  he  had  made  upon 
that  occafion  by  pronouncing  it  with  too  much  timidity. 

In  1677,  be  was  nominated  with  Beilcau,  with  whom 
he  was  ever  in  drift  friendfhip,  to  write  the  hiftory  of 
Louis  XIV.  ; and  the  public  expected  great  things 
from  two  writers  of  their  diflin&ion,  but  were  difap- 
pointed  Boflcau  and  Racine,  after  having  for  feme 
time  laboured  at  this  work,  perceived  that  it  was  en- 
tiicly  oppohte  to  their  genius. 

He  (pent  the  latter  years  of  his  life  in  competing  a 
hiftory  of  the  hottfe  of  Port-Royal,  the  place  of  his 
education  ; which,  however,  though  finely  drawn  up, 
as  many  have  afferted,  has  not  been  publilhcd.  Too 
great  fenfibility,  fay  his  friends,  but  more  properly  an 
impotence  of  fpirit,  fhortened  the  days  of  this  poet.— 

Tliough  he  had  cotivcrfcd  much  with  the  couit,  he  had 
not  learned  the  wifdom,  which  is  ufually  learned  there, 
of  difguiting  his  real  fentiments.  Having  drawn  up  a 
w(]!-reafoncc!  and  well-written  memorial  upon  the  mife- 
ries  of  the  people,  and  the  means  of  relieving  them,  he 
one  day  lent  it  to  Madam  de  Maintenon  to  read ; when 
the  king  coming  in,  and  demanding  what  and  whofc  it 
was,  commended  the  zeal  of  Racine,  but  difapproved 
of  his  meddling  with  things  that  did  not  concern  him : 
and  faid  with  an  angry  tone,  **  Bccaufe  he  knows  how 
to  make  good  verfes,  does  he  think  he  knows  every 
thing  ? And  would  he  be  a miniftcr  of  ftatc,  bccaufe 
he  is  a great  poet  V*  Thefe  words  hurt  Racine  great- 
ly : he  conceived  dreadful  ideas  of  the  king’s  dil’plea- 
fure ; and  his  chagrin  and  fears  brought  on  a fever,  of 
which  he  died  the  2 2d  of  April  169*7. 

The  king,  who  was  feofiblc  of  his  gre  t merit,  and 
always  loved  him,  fent  often  to  him  in  his  illncfs  ; and 
finding  after  his  death  that  he  had  more  glory  than 
riches,  fettled  a handfomc  penfion  upon  his  family. — 

There  is  nothing  in  the  French  language  written  with 
more  wit  and  elegance  than  his  pieces  in  profe.  Be- 
tides his  plays,  feveral  of  his  letters  have  been  published  ; 
he  alfo  wrote  fpiritual  fangs,  epigrams,  & c.  Racine’s 

works 
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Iwlff1  works  were  printed  $t  Amfierdam  In  I7fl»  fa  J wU 
r :rno,  and  the  neat  year  a pompous  edition  was  print- 
ed in  2 vola  quarto. 

RACING,  the  riding  heats  for  a plate,  or  other 
premium.  See  Plate.  The  amufement  of  horfe- 
rat  in'4,  which  is  now  fo  common,  was  not  unknown 
among  the  great  nations  of  antiquity,  nor  wholly  un- 
praltifed  by  our  anceftors  in  Britain,  as  we  have  al- 
ready mentioned  in  the  article  Race.  In  ijyq,  pri- 
vate matches  between  gentlemen,  who  were  their  own 
jockics  and  riders,  were  very  common  \ and,  in  the  reign 
of  J imes  I.  public  races  were  eftabliibed  at  various  pla- 
ces, when  the  difciplinc,  and  mode  of  preparing  the 
boric*  for  running,  fire,  were  much  the  fame  as  they  are 
iu>w.  The  moll  celebrated  races  ol  that  time  were  call- 
ed bdl-eourfe*,  the  prize  of  the  conqueror  being  a bell: 
hence,  perhaps,  the  phrafe  of  bearing  the  btHt  when  ap- 
plied to  excellence,  is  derived.  In  the  latter  end  of 
Charles  I.’s  reign,  races  were  performed  in  Hy dc-Parlt. 
Newmarket  was  alfo  a place  for  the  fame  purpofc, 
though  it  was  firfl  ufed  for  hunting.  Racing  was  re- 
vived foon  after  the  Reiteration,  and  much  encouraged 
by  Charles  II.  who  appointed  races  for  his  own  amufe- 
ment at  Datchct  Mead,  when  he  refided  at  Wiudfor. 
Newmarket,  however,  now  became  the  principal  place. 
The  king  attended  in  perfon,  eftablilhcd  a houfc  for 
his  own  accommodation,  and  kept  and  entered  horfes  in 
his  own  name.  Jnllcad  of  bells,  he  gave  a ftlver  bowl 
or  cup  value  too  guineas  ; on  which  prize  the  exploits 
and  pedigree  of  the  fucccfsful  horfe  were  generally  en- 
graved. I nftead  of  the  cup  or  bowl,  the  royal  gift  is 
now  a hundred  guineas,  William  III.  not  only  added 
to  the  plates,  but  even  founded  an  academy  for  riding ; 
tfnd  Qu«?n  Anne  continued  the  bounty  of  her  ancef- 
tors,  adding  feveral  plates  hcrfclf.  George  I.  towards 
the  end  of  his  reign,  difeontinued  the  plates,  and  gave 
in  their  room  a huuditd  guineas.  An  att  was  pafTed  in 
the  13th  year  of  the  reign  of  George  II.  for  lup- 
prefling  races  by  poncy*  and  other  fmall  und  weak 
horfes,  See.  by  which  all  matches  for  any  prize  under 
the  value  of  50  1.  arc  prohibited,  under  a penalty  of 
3 CO  1.  to  be  paid  by  the  owner  of  each  horfe  running, 
and  100  L by  fuch  as  advertife  the  plate  t and  by  which 
each  horfe  entered  to  run,  if  five  tears  old,  i>  obliged 
to  cam'  ten  Hones  ; if  fix,  eleven  ; and  if  feven,  twelve. 
It  is  alfo  ordained,  that  no  perfon  (hall  run  any  horfe 
at  a courfe,  unlefs  it  be  his  own,  nor  enter  more  than 
one  horfe  for  the  fame  plate,  upon  pain  of  forfeiting 
the  horfes  ; and  alfo  every  horfe-race  mull  be  begun  and 
ended  in  the  fame  day.  Horfe*  may  run  for  the  value 
of  50 1.  with  any  weight,  and  at  any  place.  » 3 Geo.  II. 
cap.  19.  18  George  II.  cap.  34.  Pennant**  Britilh 
Zoology,  vol.  i.  p.  6,  See.  Berengcr’s  Hi  dory  and 
Art  of  Hnkanuhip,  vol.  i.  p.  185,  See.  At  New- 
market  there  are  two  courfcs,  the  long  and  the  round  : 
the  fird  is  cxaifllv  four  miles  and  about  380  yards,  i.  e. 
7429  yards.  The  fecond  i*  6640  yard*.  Childers, 
the  fwifted  horfe  ever  known,  ha*  run  the  firft  courfe 
in  feven  minutes  and  a half,  and  the  fecond  in  fix  mi- 
nutes forty  'feeonds ; which  Is  at*the  rate  of  more  than 
forty-nine  fret  in  a fecund.  But  all  other  horfes  take 
up  r»t  lead  feven  minutes  and  fifty  fecond*  in  completing 
the  fird  and  longed  courfe,  and  feven  mihutca  only  in 
the  fhorted,  which  is  at  the  rate  of  more  than  forty, 
feven  feet  in  a found.  And  it  is  commonly  fuppoied 


that  thcf«  couriers  cover,  at  every  bound,  ti  fpiee  of  RschWt, 
ground  in  length  about  tvvcnty.four  Englilh  feet.  Race-  Riclc»  , 
horfe*  have  been  for  forne  time  an  object  e»f  taxation.  ’ 

RACHITIS,  the  Rick  its.  SccMedicihb,  0*347. 

RACK  (Edmundl,  a perfon  well  known  in  the  li- 
terary' world  by  his  attachment  to,  and  promotion  of, 
agricultural  knowledge  ; he  was  a native  of  Norfolk,  a 
Quaker.  His  education  was  common,  and  he  was  ap- 
prenticed originally  to  a fhopkeeper : his  fociety  wat 
fded  in  this  fituatiou,  and  by  "improving  himfeif  in 
learning,  his  converiation  was  enjoyed  by  a refpeitable 
acquaintance.  He  wrote  many  c flays,  poems,  andlct- 
tcr«,  and  fomc  few  controversial  tra&s,  At  length  lie 
fettled,  about  his  40th  year,  at  Bath  iu  1775,  and  was 
foon  introduced  to  the  moft  eminent  literati  of  that 
place,  among  whom  X)r  Wilfon  and  Mrs  Macaulay 
highly  cllccmcd  him  for  his  integrity  and  abilities.  In 
1777  he  publilhed  Mentor**  Letter*  t a,  moral  work, 
which  has  run  through  many  editions.  But  this  year 
he  gained  great  celebrity  bv  hi*  plan  of  au  agricultural 
fociety,  which  was  foon  adopted  by  four  counties.  He 
Hill  further  advanced  his  fame  by  his  papers  in  the  Far- 
mer’s Magazine,  and  his  communications  in  the  Bath  So- 
ciety’s papers  | a work  remarkable  for  its  ingenuity  and 
fpiiit.  His  lull  engagement  was  in  the  Hillory  of  So- 
merfetfiiirc,  where  tjie  topographical  parochial  furvevs 
were  his.  This  work,  in  3 vols  410,  was  publilhed  in 
s 79 1 « by  his  colleague  the  Reverend  Mr  Collinfon.— 

Mr  Ruck  died  of  an  allluna  iu  February  1787, 
aged  51. 

Rack,  an  engine  of  torture,  furnilhed  with  pulleys, 
cords,  See.  for  extorting  confetti  on  from  criminals. — 

The  trial  by  rack  is  utterly  unknown  to  the  law  of 
England ; though  once,  when  the  duke*  of  Exeter 
and  Suffolk,  and  other  miu ill ers  of  Henry  VI.  had  laid 
a dclign  to  introduce  the  civil  law  into  this  kingdom  a* 
the  rule  of  government » for  a beginning  thereof  they 
crewed  a rack  for  torture,  which  was  called  in  dcriiion 
the  duke  of  Exeter’s  daughter,  and  lltll  remains  in  the 
Tower  q(  London,  where  it  was  oocationally  ufed  as 
an  engine  of  Hate,  not  of  law,  more  than  once  in  the 
reign  of  Queen  Elizabeth.  But  when,  upon  the  afTaf- 
fiuation  ofVilliers  duke  of  Buckingham,  by  Felton,  it 
was  prupofed  in  the  privy  council  to  put  the  aflalfin  to 
the  r»rk,  in  order  to  difeover  his  accomplices  j the 
judges,  being  confulted,  declared  uuahimoufly,  to  their 
own  honour  and  the  honour  of  the  Englilh  law,  that 
no  fuch  proceeding  was  allowable  by  the  laws  of  Eng- 
land. It  feema  aftonilhing  that  this  ufage  of  admini- 
tlering  the  torture  Ihould  be  fnid  to  arife  from  a tender- 
tiefa  to  the  lives  of  men  j and  yet  this  is  the  reafon 
given  (or  its  introduction  in  the  civil  law,  and  its  tub- 
fequent  adoption  bv  the  French  and  other  foreign  na- 
tions, viz,  bccaufe  the  law*  cannot  endure  that  any  man 
(hould  die  upon  the  evidence  of  a falfe,  or  even  a fingle 
witnefs,  and  therefore  contrived  this  method  that  inno- 
cence /hould  manifeft  itfelf  by  a tlout  denial,  or  guih 
by  a plain  confcflion : thus  racing  n man’s  virtue  bv  the 
hardinefs  of  his  conititution,  and  his  guilt  by  the  fenfi- 
bility  of  hi*  nerve*.  The  Marquis  lkccaria,  in  an  cx- 
quifitc  piece  of  raillery,  has  propofed  thi*  problem,  with 
a gravity  and  previiion  that  are  truly  mathematical  j 
M The  force  of  the  muffles  and  the  ft n Ability  of  the 
nerves  of  an  innocent  perfon  being  given  ; it  is  requi- 
red to  find  die  degree  of  pain  necriiary  10  make  him 

conftts 


Di 


RAD 


Bark  wnftA  fc'mfetf  guilty  of  a given  crime,*1  See  Act  ef 

i Fatiby  Inhibition,  and  loiTVti. 

'' , Rack,  a fpirituou*  liquor  made  by  the  Tartars  of 
Tongulla.  This*  kind  of  rack  is  made  of  mare’*  milk, 
which  is  left  to  be  lour,  and  afterward*  di lldled  twice 


[ 77 5 1 


RAP 


II 


RADIAUS,  the  name  of  two  mufclea  in  the 

See  Anatomy,  Table  of  the  MuftUt.  ^ 

RADIANT,  in  optic*,  i?  any  point  of  avifiblc  ob- 
jc£l  from  whence  rays  proceed. 

RADIATED  ilowkis,  in  botany,  are  fuch  a* 


or  thrice  between  two  earthen  pots  clofely  Itopptd  j have  fcveral  fcmiflotcuU**  fet  round  a drfk,  in  form  of 
whence  the  liquor  runs  through  a fmall  wooden  pipe,  a radiant  ftar ; thofc  which  have  no  fuch  rays  arc  called 
This  liquor  is  more  intoxicating  than  brandy  dillilled  dlfcout  Jlnwrt. 
from  wine. 

Rack,  or  Arad.  See  Aracx. 

To  R ick  Winn,  tile.  To  draw  them  off  from  their 
Ices,  after  having  flood  long  enough  to  ebb  and  fettle. 

Hence  rack- vintage  is  frequently  ufed  for  the  fecond 
voyage  our  winc-mcichants  ufe  to  make  into  France 
for  racked  wine*. 

RACKOON,  in  zoology,  a fpccics  of  Uastts. 

RACQNI,  a populous  town  of  Italy,  in  Piedmont, 

{rated  in  a plcafant  plain,  on  the  road  from  SaviUan  to 
Turin,  on  the  river*  .Gmna  and  Macra.  It  belong*  to 
the  prince  of  Carignan,  who  has  a handfome  caftlc  here. 

It  is  fix  mile*  from  SavilLn,  and  fix  from  Carignan. 

E.  Long.  7.  46.  N.  Lat.  44.  39. 

RADCLIFFE  (Dr  John),  an  Englirti  phyfician  of 
peat  eminence  in  his  time,  boin  at  Wakefield  in 
Yoikftiirc  in  1650.  He  was  educated  at  Oxford,  and 
enrolled  himfelf  upon  the  phyfical  line;  but  it  was  re- 
markable that  he  recommended  himfelf  more  by  his 
ready  wit  and  vivacity,  than  by  any  extraordinary  ac- 
quifitions  in  learning.  He  began  to  praCtil’e  at  Oxford 
in  1675;  kut  never  paid  any  regard  to  dUbliihed  rides, 
which  he  ceiifured  whenever  he  thought  fit,  w ith  great 
freedom  and  acrimony  ; and  a&  this  drew  all  the  old 


RADIATION,  the  ael  of  a body  emitting  or  dif* 
fufing  ray*  of  light  all  round  a*  ftom  a centre. 

RADICAL,  in  general,  fomething  that  ferves  as  a 
bafis  ur  foundation.  Hence  phyficians  talk  much  of 
a radical  moifture.  In  grammar,  we  give  the  appella- 
tion radical  to  primitive*,  in  contradiftin&ion  to  com* 
pounds  and  derivatives.  AlgchraifU  alfo  fpeak  of  tlie 
radical  iigo  of  quantities,  which  is  the  chara&cr  exprif- 
fing  their  roots. 

RADICLE,  that  part  of  the  feed*  of  all  plant* 
which  upon  vegetating  becomes  their  root,  and  is  dif* 
Coverahle  by  the  tnicrofcupe.  See  Plant. 

RADISH,  in  botany.  See  Raphakvs. 

R ADI  US,  in  geometry,  the  fern idiametcr  of  a circle, 
or  a right  line  drawn  from  the  centre  to  the  citcumfc- 
re nee. 

In  trigonometry,  the  radius  is  termed  the  whole  fine, 
or  fine  of  90®.  See  Sins. 

Radios,  in  anatomy,  the  exterior  bone  of  the  arm, 
defending  along  with  the  ulna  from  the  elbow  to  the 
wrifl. 

RADNOR,  the  countv-town  of  Radnorshire,  in 
South  Wales.  It  is  a poor  little  place,  diflant  from 
London  about  l £ C mile;.  It  is  fituated  near  the  fpriug- 


pract  itioners  upon  him,  he  lived  in  a continual  ttatc  of  head  of  the  river  »Somergil,  in  a fruitful  valley  at  the 
hofliiity  w ith  them.  Nevcrthdefs,  his  reputation  in-  bottom  of  a hill,  where  there  arc  Ihcep  gi axing  in  abuu- 
creafid  with  las  experience;  fo  that,  before  he  had  been  dance.  It  is  a very  ancient  borough-town,  whofe  ju« 
two  years  an  bufmefa,  hi*  practice  was  very'  exteniive  rifdiction  extends  near  12  miles  round  about  : the  go- 
among  perfons  of  high  rank.  In  1684  he  removed  to  vernment  of  it  is  vefted  in  a bailiff  and  25  burgtlfe*. 
London,  and  fettled  in  Bovv-flreet,  Covent  Garden,  Though  it  is  the  county-town,  the  affixes  are  held  at 


where  in  lefs  than  a year  he  got  into  prime  bufinefs.  — 
In  1687  the  princefs  Anne  of  Denmark  made  him 
her  phyfician  : yet  when  her  Imfband  and  flic  joined  the 
prince  of  Orange,  Radcliffe,  either  not  chooling  to  de- 
clare himfelf,  or  unwilling  to  favour  the  mrafures  then 
in  agitation,  excuftd  himfelf  from  attending  them,  on 
the  plea  of  the  multitude  of  hi*  patients.  Never thdefs, 
he  was  often  fent  for  to  King  William  and  other  great 
perfunages,  though  he  did  not  incline  to  be  a courtier. 
He  incurred  fome  cenfure  for  his  treatment  of  Q^Mary, 
who  died  of  the  finall-pox  ; and  foon  after  lofl  his  place 
about  the  princefs  Anne,  by  hi*  attachment  to  his  bottle. 
He  alfo  totally  lofl  the  favour  of  K.  William  by  his  un- 
courtly  freedom;  for,  in  1699,  when  the  kingAowcd 
him  his  fwoflen  ankles,  while  the  reft  of  hi*  body  was 
emaciated,  and  alktd  him  what  he  thought  of  them? 
**  Why  truly  I woyld  not  have  your  maidty’s  two  leg* 
for  your  three  kingdoms,”  replied  Rad  chile.  He  con- 
tinued incrcaiiug  in  hufinefa  and  infolcncc  as  )■  •«*.'  as  he 
lived,  continually  at  war  with  his  brethren  the  phyti- 
cian* ; who  ctnlidered  him  in  no  other  light  than  that 
of  an  aft  ive  ingenious  empiric,  whom  conflant  practice 
had  at  \ ogth  brought  to  foine  degree  of  (kill  in  his 
prnfcffi  °/j  . He  died  in  1714;  and  if  he  never  attempt- 
ed to  wr'tc  any  thing  himfelf,  has  perpetuated  his  me- 
mory by  founding  a fine  library  at  Oxford,  to  preferve 
the  writings  of  other  men. 


Prelleign  : it  hi**  one  privilege,  however,  that  is  very  ex- 
traordinary, befidtfi  that  of  fending  one  member  to  par- 
liament ; and  that  is,  it  keep*  a court  of  pleas  for  all 
actions,  without  being  limited  to  any  particular  fum. 
It  was  formerly  fenced  with  a wall  and  a flrong  caftk  ; 
but  both  were  in  a great  meafure  demoliflied  by  Ovvea 
Glendowcr,  when  he  aflumed  the  title  of  Prince  of 
Wales,  upon  the  depoUtion  of  King  Richard  II.  tVr. 
Long.  2.  4£.  N.  Lat.  52.  10. 

RADNORSHIRE,  a county  of  South  Wales,  i* 
bounded  on  the  north  by  Montgomcrvfhirc ; on  the 
taft  by  Shropfliire  and  Hcrefordftlire;  on  the  fouth  and 
fouth-wrii  by  Brecknockshire;  and  on  the  well  byCar- 
diganftiirc ; extyndine  30  miles  in  length  and  2£  in 
breadth.  This  county  is  divided  into  fix  hundreds,  in 
which  arc  contained  three  market-towns,  52  parilhes, 
about  3160  houfes,  anJ  18,960  inhabitants.  It  is  feat* 
cd  in  the  dioccfc  of  Hereford,  and  fends  two  member* 
to  parliament,  one  for  the  county  and  c&e  for  the  town 
of  Radnor.  The  air  of  this  county  i*  in  winter  cold 
and  piercing.  The  foil  in  gencia!  is  but  indifferent ; 
yet  fome  place*  produce  corn,  particularly  the  caflern 
and  tout  hern  parts  ; but  in  the  northern  and  well  cm, 
which  arc’Jr.ountainous,  the  land  is  chiefly  flocked  with 
homed  cattle,  fheep,  and  goats. 

RADIX.  See  Root. 

RAFTi  x fort  of  float)  formed  by  an  affcmblage  of 
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various  plank*  or  pieces  of  timber,  fattened  together 
*1  fide  by  fide,  fo  as  to  be  conveyed  more  commodtoully 
u a'  to  any  (hort  ditlance  in  a harbour  or  road  than  if  they 
were  feparatc.  The  timber  and  plank  with  which 
merchant  (hips  arc  laden,  in  the  different  parts  of  the 
Bailie  Sea,  are  attached  together  in  this  manner,  in  or- 
der to  float  them  off  to  the  fhipptnga 

RAFTERS,  in  building,  arc  pieces  of  timber  which, 
Handing  by  pairs  on  the  reafon  or  railing  piece,  meet 
in  an  angle  at  the  top,  and  form  the  roof  of  a building. 
See  AacHiTFiCTuns. 

Rowley  RAGG,  a genus  of  Hones,  belonging  to 
the  ftliccous  clafs.  It  is  of  a dulky  or  dark  grey  c<>- 
lour,  with  many  final!  Ihining  cryilals,  having  a granular 
texture,  and  acquiring  an  ochry  cruft  bv  expofure  to 
the  air.  The  fpccidc  gravity  is  274S.  It  Incomes 
magnetic  by  being  heated  in  an  open  fire.  In  a flrong 
fire  it  melts  without  addition,  but  with  more  difficulty 
than  bafaltes.  It  was  aiinlvfcd  by  Dr  Withering,  who 
found  that  100  parts  of  it  contain  47.5  of  liliceoua 
earth,  32.3  of  argil,  and  20  of  iron. 

RAGMAN  s roll,  Rectius  Ragimund’s  roll,  fo 
called  from  one  Raghnund  a legate  in  .Scotland,  who 
calling  before  him  all  the  bene  heed  clergymen  iji  that 
kingdom,  caufed  them  on  oath  to  give  in  iht  true  va- 
lor of  their  benefices ; accoiding  to  which  they  were 
aftenvards  taxed  by  the  court  ot  Rome ; and  this  roll, 
among  other  records,  being  taken  from  the  Scots  by 
Edward  I.  was  redelivered  to  them  in  the  beginning  of 
the  reign  of  Edward  III. 

RAGOUT,  or  Ragoo,  a fauce,  or  feafoning,  in- 
tended to  route  the  appetite  when  loti  or  languiftting. 

This  term  is  alto  ufed  for  any  high-fcafoncd  dilh  pre- 
pared of  fleih,  filh,  greens,  or  the  like  : by  Hewing  them 
with  bacon,  fait,  pepper,  cloves,  and  Use  like  ingredients. 
We  have  ragouts  of  celery,  of  endive,  afparag  us,  cock’s 
combs,  giblets,  craw-fifli,  Ucc. 

The  ancients  had  a ragout  called  garo**,  made  of 
the  putrified  guts  of  a certain  filh  kept  till  it  diflolved 
into  a mere  fanies,  which  was  thought  fuch  a dainty, 
that,  according  to  Pliny,  its  price  equalled  that  of  the 
riche  (l  peiftnm  s.. 

RAGSTONE,  a genus  of  Hones  belonging  to  the 
claf*  of  filiccous  earths.  It  is  of  a grey  colour  ; the 
texture  obfcurcly  laminar,  or  rather  fibrous  ; but  tlie 
lamina-  or  fibres  confilt  of  a congeries  of  grains  of  a 
quart zy  appearance,  coarfc  and  rough.  The  fpecific 
gravity  is  272 95  it  effervefees  with  acids,  and  firikes 
tire  with  Heel.  Mr  Kirwan  found  it  to  contain  a portico 
of  mild  calareous  earth,  and  a ftnall  proportion  of  iron. 
It  is  ufed  as  a whetfione  for  coarfe  cutting  tools.  It  is 
found  shout  Newcaftle,  and  many  other  parts  of  Eng- 
land, where  there  arc  large  rucks  of  it  in  the  hills. 

RAGULED,  or  Ragged,  in  heraldry,  jagged  or 
knotted.  This  term  is  applied  to  a croft  formed  of  the 
trunks  of  two  trees  without  their  branches,  of  which 
the)-  (how  only  the  Humps.  Ragmltti  differs  from  iiultnr- 
tdt  in  that  the  latter  is  regular,  the  former  not. 

RAGUSA,  an  ancient  town  of  Sicily,  in  the  V;d- 
di-Noto,  near  the  river  Maulo,  1 2 milts  north  of  Mo- 
dica.  E.  Long.  14.  59.  N.  Eat.  37.0. 

Rag  usA,  a city  of  Dalmatia,  and  capital  of  Ragu- 
fen.  It  is  about  two  miles  in  circumference,  is  pretty 
well  built,  and  iirong  by  Jituation,  having  an  inacccf- 
iible  mountain  on  the  land -fide,  and  on  the  fide  of  the 
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fea  a flrong  fort.  It  has  an  archbifhop'a  fee  and  1 re- 
public,  and  has  a doge  like  that  of  Venice,  but  he  con*  tU| 
tinner  a month  only  in  liis  office.  It  carries  on  a con- 
itdenblc  trade  with  the  Turks,  and  i«  60  miles  north- 
well  of  Scutari,  and  1 10  north  of  Brindifi.  E.  Long. 

18.  10.  N.  Eat.  42.  50. 

RAGUSEN,  a territory  of  Europe  in  Dalmatia, 
lying  along  the  coaH  pf  the  gulph  of  Venice,  about  35 
miles  in  length,  and  20  in  breadth.  It  is  a republic 
under  the  protection  of  the  Turks  and  Venetians.  Ra- 
gu fa  is  the  capital  town. 

RAJA,  the  title  of  the  Indian  black  princes,  the  re- 
mains of  thofe  who  ruled  there  before  the  Moguls. 

Some  of  the  rajas  arc  faid  to  preferve  their  independen- 
cy, cfpecially  in  the  mountainous  parts ; but  moll  of 
them  pay  an  annual  tribute  to  the  Mogul.  The  Indi- 
ans call  them  rai ; the  Perfians,  rjiun,  in  the  plural ; 
and  our  travellers  rajat,  or  rarhu. 

Raja,  the  Ray-Fj/b,  111  ichthyology;  a genus  be- 
longing to  the  order  of  Clumdroptcrygia.  There  are 
live  fpiracula  below  towards  tbe  peak ; the  body  com- 
prided  ; and  the  mouth  is  (muted  under  the  head.  The 
moll  remarkable  rpceiis  arc, 

1.  The  butis,  or  fkate : this  fpecies  is  the  thinned 
in  proportion  to  its  bulk  of  any  of  the  genus,  and  aifo 
the  largcH,  feme  weighing  near  200  pounds.  The 
nofe,  though  not  long,  is  (harp  pointed  ; above  the  eyes 
is  a let  of  Ihort  fpines : the  upper  part  is  of  a pale 
brown,  fome times  H ranked  with  black  : the  lower  part 
is  white,  marked  with  great  numbers  of  minute  black 
fpots.  The  jaws  arc  covered  with  fir.all  granula- 
ted but  (harp-pointed  teeth.  The  tail  is  of  a mode- 
rate length  : near  the  end  are  two  fins  : along  the  top 
of  it  is  one  row  of  fpines,  and  on  the  edges  arc  Irregu- 
larly difperfed  a few  others,  which  makes  us  imagine 
with  Mr  Ray,  that  in  this  refpeCt  thefe  filh  vary,  fome 
having  one,  others  more  orders  of  fpines  on  the  tail. 

It  is  remarked,  that  in  the  males  of  this  fpecies  the 
fins  arc  full  of  fpines.  Skates  generate  in  March  ar.d 
April ; at  which  time  they  fwira  near  the  fitrfacc 
of  the  water,  fcvcral  of  the  males  purfuing  one  female. 

They  adhere  fo  fall  together  in  coition,  that  the  filker- 
men  frequently  draw  up  both  together,  though  only 
one  has  taken  the  bait.  The  females  begin  to  call  their 
pnrftty  as  the  fifhtrmen  call  them  (the  bags  in  which 
the  young  are  included)  in  May,  and  continue  doing  it 
till  September.  In  Oftober  they  arc  exceedingly  poor 
and  thin  ; but  in  November  they  begin  to  improve,  and 
grow  gradually  better  till  May,  when  they  arc  in  the 
higheft  perfection.  The  males  go  (boner  out  of  feafon 
than  the  females. 

2.  The  oxyririchus,  or  Iharp-nofed  ray,  in  length  near 
feven  feet,  and  breadth  five  feet  two  inches  ; when  juft 
brought  on  ihorc,  it  makes  a remarkable  fnorting  node. 

The  nofe  is  very  long,  narrow,  and  (harp-pointed,  not 
unlike  the  end  of  a (pontoon.  The  body  is  fmooth, 
and  vc*y  thin  in  pioportion  to  the  fire ; the  upper  part 
aJh-c  >1  Hired,  f pot  ted  with  numerous  white  (pots,  and 
a fiw  black  oues.  The  tail  is  thick  ; towards  the 
end  are  two  ftnall  fins  ; on  each  fide  is  a row  of  fmall 
fpines,  with  another  row  in  the  middle,  which  runs 
(ornc  way  up  the  back.  The  lower  part  of  the  filh 
is  quite  white.  The  mouth  is  very  large,  and  furnilhed 
with  numbers  of  lmall  (harp  teeth  bending  inwards. 

This  filh  has  been  fuppofed  to  be  the  Us  of  the  auei- 
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cflls  ; which  waj  certainly  fome  cnormou*  fpccie,  of 
ray,  though  we  cannot  pretend  to  determine  the  par* 
ttcular  kind.  Oppian  flvles  it*  tbt  iroaJefi  amonz  fi/bet: 
he  adds  an  account  of  its  fondaefs  of  human  fitlh,  and 
the  method  it  takes  of  deftroying  men,  hy  over-laying 
and  keeping  them  down  by  its  raft  weight  till  they  are 
drowned.  Phile  (Ih  fropria.  anim.  p.  8$.)  gives 
much  the  fame  relation.  We  ate  inclined  to  give  them 
credit,  finer  a modern  writer,  of  undoubted  autho- 
rity  *,  gives  the  very  fame  account  of  a fi(h  found  in 
the  South  Seas,  the  terror  of  thofe  employed  in  the 
pearf-filhery.  It  is  a fpccics  of  ray,  called  there  man- 
ta, or  the  jtill,  from  its  furrounding  and  wrapping 
up  the  unhappy  divert  till  they  are  fuffocatrd ; there- 
fore the  negroes  never  go  down  without  a lharp  knife 
to  defend  thcmfelvet  againit  the  aflaults  of  this  terrible 
enemy. 

3.  The  afpera,  or  rough  ray,  is  found  in  Loch- 
Broom  in  Scotland.  The  length  (torn  the  nofc  to  the 
tip  of  the  tail  is  two  feet  nine.  The  tail  is  almoft  of 
the  fame  length  with'the  body.  The  nofe  is  very  Ihort. 
Before  each  eye  is  a large  hooked  fpinc ; and  behind 
each  another,  hefet  with  Idler.  The  upper  part  of  the 
body  it  of  a cinereous  brown  mixed  with  white,  and 
fpotted  with  black  j and  entirely  covered  with  (mail 
fpinea.  On  the  tail  arc  three  rows  of  great  fpiacs  : all 
the  reft  of  the  tail  is  irregularly  hefet  w ith  leflcr.  The 
fins  and  under  fide  of  the  body  arc  equally  rough  with 
the  upper.  The  teeth  are  (tat  and  rhomboid*!. 

4.  The  fuQonica,  or  fuller,  derives  its  Latin  name 
from  the  inftrument  fullers  make  ufe  of  in  (moot lung 
cloth,  the  back  being  rough  and  fpioev.  The  nofe  11 
thort  and  (harp.  At  the  comer  of  each  eye  are  a few 
fpines.  The  membrane  of  nictitation  is  fringed.  Teeth 
{mall  and  (harp.  On  the  upper  part  of  the  peftoral  fina 
arc  three  rows  of  fpines  pointing  towards  the  back, 
crooked  like  thofe  on  a fuller’s  inltrumcnt.  On  the  tail 
are  three  rows  of  ftrong  fpines:  the  middle  row  reaches 
up  part  of  the  back.  The  tail  is  (lender,  and  rather 
longer  than  the  body.  The  colour  of  the  upper  part 
of  the  body  is  cinereous,  marked  ufually  with  numerous 
black  fpots  : the  lower  part  is  white.  This,  as  well  as 
moft  other  fpccics  of  rap,  vary  a little  in  colour,  ac- 
cording to  age.  This  grows  to  a (ize  equal  to  the  ikatc. 
It  is  common  it  Scarborough,  where  it  is  called  the 
vbitt  bant,  or  pdlet. 

f.  The  (hagreen  ray  increafes  to  the  fize  of  the  Ikate  j 
it  fond  of  hiuucc*  or  fand-cclt,  which  it  takes  generally 
as  a bait.  The  form  is  narrower  than  that  of  the  com- 
mon kinds  ; the  nofe  long  and  very  lharp  } pupil  of  the 
eye  fapphirine;  on  the  nofe  are  two  Ihort  raws  of  fpines; 
on  the  comer  of  the  eyes  another  of  a femicircular  form ; 
on  the  tail  arc  two  rows,  continued  a little  up  the  back, 
fmall,  (lender,  and  very  (harp  : along  the  (Ides  of  the 
tail  is  a row  of  minute  fpines,  intermixed  with  innume- 
rable little  fpiculse.  Tbc  upper  part  of  the  body  is  of 
a cinereous  brnu-n,  covered  dofely  with  IbagiecnJike 
tubercles,  refembling  the  (kin  of  the  dog-f.fti : the  under 
fide  of  the  body  is  white  ; from  the  nofe  to  the  begin- 
ning of  the  pe£loral  fins  is  a tuberculated  fpacc.  The 
teeth  (lender,  and  (harp  as  needles. 

6.  The  torpedo,  cramp-filh,  or  clcftric  ray,  » fre- 
quently taken  in  Torbay  : has  been  once  caught  off 
Pembroke,  and  fometimes  near  Waterfurd  in  Ireland. 
It  is  generally  taken,  like  other  flat  filh,  with  the  trawl ; 
but  there  is  an  inftance  ol  its  taking  the  bait.  It  com- 
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manly  lies  in  water  of  about  40  fathoms  depth ; and  in 
company  with  the  congenerous  ray*.  The  torpedo 
brings  forth  its  young  at  the  autumnal  equinox,  as  af- 
firmed by  Arillotlc.  A gentleman  of  La  Rochelle,  on 
diffefting  certain  females  of  this  fpccics,  the  loth  of 
September,  found  in  the  matrices  fevcral  of  the  fivtufes 
quite  formed,  and  nine  eggs  in  no  Hate  of  forwardness 
tuperfeetation  feems  therefore  to  be  a property  of  this  fifh. 
The  food  of  the  torpedo  is  fifti ; a furnuillct  and  a plaife 
have  been  found  in  the  (lomach  of  two  of  them.  The  fur- 
mullet  is  a filh  of  that  fwifttiefs,  that  it  was  impoiliblc 
for  the  torpedo  to  take  it  by  purfuit.  It  is  probable, 
therefore,  that  by  their  clcftric  ftrokc  they  llupify  their 
prey ; yet  the  crab  and  fea-lecch  will  venture  to  annoy 
them.  They  will  live  24  hours  out  of  the  fca;  and  but 
very  little  longer  if  placed  in  frclh  water.  They  inha- 
bit fandy  places  ; and  will  bury  thcmfelves  fupcrficially 
in  it,  by  flinging  the  fand  over,  by  a quick  flapping  of 
all  the  extremities.  It  is  in  this  fituation  that  the  tor- 
pedo gives  his  moil  forcible  Ihock,  which  throws  down 
the  aitoniflied  pafienger  who  inadvertently  treads  upon 
him.  In  our  fcas  it  grows  to  a great  fize,  and  above 
80  pounds  weight.  The  tail  is  thick  and  round  ; the 
caudal  fin  broad  and  abrupt.  The  head  and  body, 
which  are  imlifttnft,  are  nearly  round ; attenuating  to 
extreme  thinnefs  on  the  edges ; below  the  body,  the 
ventral  fins  form  on  each  fide  a quarter  of  a circle.  The 
two  dorfal  fins  arc  placed  on  a trunk  of  the  tail.  The 
eyes  are  fmall,  placed  near  each  other  : behind  each  is  a 
round  fpirade,  with  fix  fmall  cutaneous  rags  on  their  in- 
ner circumference.  Mouth  fmall ; teeth  minute,  fpicu- 
lar.  Five  openings  to  the  gills,  as  in  others  of  this  ge- 
nus. The  fktn  everywhere  fmooth  ; cinereous  hiown 
above,  white  beneath.  See  further  the  article  Etic- 
tricitv,  n°  258  —261. 

7.  The  clavata,  or  thornback,  is  eafily  didinguifticd 
from  the  others  by  the  rows  of  flrong  (harp  fpines  dif- 
pofed  along  the  back  and  tail.  In  a large  one  feen  by 
Mr  Pennant,  were  three  rows  on  the  back,  and  five  on 
the  tail,  all  inclining  towards  its  end.  On  the  nofe, 
and  on  the  inner  fide  of  the  forehead,  near  the  eyes, 
were  a few  fpines,  and  othere  were  fcattcred  without 
any  order  on  the  upper  part  of  the  peftoral  fins-  The 
mouth  was  fmall,  and  filled  with  granulated  teeth : The 
upper  part  of  the  body  was  of  a pale  a(h  colour,  mark- 
ed with  ihort  fireaks  of  black,  and  the  (kin  rough,  with 
fmall  tubercles  like  (hagreen.  The  belly  white,  eroded 
with  a flrong  femilunar  cartilage  beneath  the  (kin : in 
general,  the  lower  part  was  fmooth,  having  only  a few 
Fpines  on  each  fide.  The  young  fi(h  have  very  few  fpines 
on  them  ; and  their  backs  are  often  fpotted  with  white, 
and  each  fpot  is  encircled  with  black.  This  fpccics 
frequents  our  Tandy  (bores  j are  very  voracious,  and  feed 
on  all  forts  of  flat  fifh;  are  particularly  fond  of  herrings 
and  fand-eels ; and  fometimes  eat  cruftaccous  animals, 
fuch  as  crabs.  Thefe  fometimes  weigh  14  or  15  pounds, 
but  with  us  feldom  exceed  that  weight.  They  begin 
to  generate  in  June,  and  briog  forth  their  young  in  Ju- 
ly and  Auguft,  which  (as  well  as  thofe  of  the  fkatc)  be- 
fore they  are  old  enough  to  breed,  are  called  mauit.  The 
thornback  begins  to  be  in  fcafou  in  November,  and  con- 
tinues fo  later  than  the  fkatc,  but  the  youug  of  both  asc 
good  at  all  times  of  the  year. 

8.  The  pallinaca,  or  (ling  rav,  does  not  grow  to  the 
bulk  of  the  others  ; The  body  is  quite  fmooth,  of  lhape 
almoft  round,  and  is  of  a much  greater  thickncfs  and 
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r/,»  more  elevated  form  in  the  middle  than  any  other  ray*, 
.11  bat  grows  thin  towards  the  edge*.  The  nofe  is  very 
Raillery,  p0|ntcd,  but  ftiort ; the  mouth  fmall,  and  filled 

with  granulated  teeth.  The  iridcs  arc  of  a gold  colour  s 
behind  each  eye  the  orifice  is  very  large.  The  tail  is 
very  thick  at  the  beginning:  the  fpinc  is  placed  about 
a third  the  length  of  the  former  from  the  body;  is  about 
five  inches  long,  flat  on  the  top  and  bottom,  very  hard, 
fharp  pointed,  and  the  two  fides  thin,  and  elofely 
and  fharply  bearded  the  whole  way.  The  tad  extends 
four  inches  beyond  the  end  *>f  this  fpine,  and  erow6  very 
{leader  at  the  extremity.  Thefe  fifh  arc  obferved  to  ihed 
tbeir  fpine,  and  renew  them  jumuallv ; fomettmes  the 
new  fpine  appears  before  the  old  one  drops  off ; and  the 
Corniih  call  this  fpccics  cardinal  tril'Jly  or  tbrcf-Jaihd, 
when  fo  circuroftauccd.  The  colour  of  the  upper  part 
of  the  body  is  a dirty  yellow,  the  middle  part  of  an  ob- 
feure  blue : the  lower  fide  white,  the  tail  and  fpinc  duf- 
Jcy.  The  weapon  with  which  nature  has  armed  this 
fifh,  hath  fupplied  the  ancients  with  many  tremendous 
fables  relating  to  it.  Pliny,  Lilian,  and  Oppian, 
have  given  it  a venom  that  afio&s  even  the  inanimate 
creation  : trees  that  arc  ilruck  by  it  inilantly  lofc  their 
verdure  and  peri'h,  and  rocks  themfdves  are  incapable 
of  relifting  the  potent  poifon.  The  cnchantrcfs  Circe 
armed  her  Ion  with  & fpcar  headed  with  the  fpine  of  the 
trygon,  as  the  moil  irref  llihle  weapon  (he  could  furnifli 
him  with ; and  with  which  he  afterward*  committed 
parricide,  unintentionally,  on  his  father  Ulyffcs.  That 
Ipeart  and  dart*  might,  in  very  early  times,  have  been 
headed  with  this  bone  inflcad  of  iron,  we  have  no  kind 
of  doubt ; that  of  another  fpccics  of  this  liflt  being  Hill 
ufed  to  point  the  arrows  of  fume  of  the  South  Ameri- 
can Indians,  and  if,  from  its  hardnefs,  (harpnefs,  and 
beards,  a moil  dreadful  weapon.  But  in  rcfpcdl  to  its 
venomous  qualities,  there  is  not  the  leaft  credit  to  be 
given  to  the  opinion,  though  it  was  believed  (as  far  as 
it  affetted  the  animal  world)  by  Rondclclius,  Aldro- 
vand,  and  others,  and  even  to  tliis  day  by  the  fifhermcn 
in  feveral  parts  of  the  kingdom.  It  is  in  fad  the  wea- 
pon of  offence  belonging  to  the  fifh,  capable  of  giving 
a very  bad  wound,  and  which  is  attended  with  danger- 
ous fymptoms  when  it  falls  on  a tendinous  part  or'ou  a 
perfon  in  a bad  habit  of  body.  As  to  any  fifh  having 
a fpine  charged  with  adtual  poifon,  it  hems  very  du- 
bious, though  the  report  is  fan&ified  by  the  name  of 
Linnseus.  He  inflances  the  pajlinaea,  the  torpedo , and 
the  let  rot  ion  lineal  uj.  The  firft  is  incapable  of  convcy- 
ing  a greatoainjury  than  what  refult*  from  the  mere 
wound  ; the  fecond,  from  it*  elettric  effluvia  ; and  the 
third,  by  imparting  a pungent  pain  like  the  fling  of 
nettles,  occasioned  by  the  minute  fpines  on  its  abdomen. 

RAIANIA,  in  botany  : A genus  of  the  hexauriria 
order,  belonging  to  the  dioccia  dafs  of  plants ; and  in 
the  natural  method  ranking  under  the  nth  order,  Sa- 
mtniact*.  The  male  calyx  is  (expartite ; there  is  no 
corolla.  The  female  calyx  as  in  the  male,  without  any 
corolla;  there  are  three  (Ivies;  the  fruit  is  roundilh  with 
an  oblique  wing,  inferior.  There  arc  three  fpecics, 
the  haftata.  cordata,  and  quinquefolia. 

RAIETEA,  one  of  tin:  South  Sea  iflands,  named 

•lib  U METE  A. 

RAIL,  in  ornithology.  See  Rallus. 

RAILLERY,  according  to  Dr  Jolmfon,  means 
flight  fatirc,  or  fatirical  merriment  ; and  a beautiful  wri- 
ter of  the  lad  century  compares  it  to  a light  which 


dazzles,  and  which  doe*  not  bum.  It  is  fometimes  in-  Rain, 
nocent  and  pleafant,  and  it  fhould  always  be  fo,  but  it  — "~v““ 
is  mod  frequently  offenfivc.  Raillery  is  of  various 
kinds ; there  is  a feriuus,  fcverc,  and  good-humoured  • 
raillery  ; and  there  is  a kind  which  perplexes,  a kind 
which  offends,  and  a kind  which  pleafes. 

To  rally  well,  it  is  abfohitely.  ncccffary  that  kindnefs 
run  through  all  you  fay  ; and  you  mull  ever  preferve 
the  chamber  of  a friend  to  fupport  your  pretenfions  to 
be  free  with  a man.  Allufiona  to  paft  follies,  hints  to 
revive  what  a man  has  a mind  to  forget  for  ever,  fhould 
never  be  introduced  as  the  fubje&s  of  raillery.  This  is 
not  to  thnift  with  the  fkill  of  fencers,  but  to  cut  with 
the  barbarity  of  butcher*.  But  it  is  below  the  chara&er 
of  men  of  humanity  and  good -breeding  to  be  capable 
of  mirth,  while  there  is  any  in  the  company  in  pain  and 
difordcr. 

RAIN,  the  defeent  of  w'ater  from  the  atmofphere 
in  the  form  of  drop*  of  a considerable  fixe.  By  this 
circumftancc  it  is  diitinguifhcd  from  dewand  fog:  in 
the  former  of  which  the  dr^ps  arc  fo  fmall  that  they 
are  quite  invifible  ; and  in  the  latter,  though  their  fize 
is  larger,  they  feem  to  have  very'  little  more  fpecific 
gravity  than  the  atmofphere  itfclf,  and  may  therefore 
be  reckoned  hollow  fphcrules  rather  than  drops. 

It  is  uuiverfally  agreed,  that  rain  is  produced  by  the 
water  previoufly  abforbed  by  the  heat  of  the  fun,  or 
otherwife,  from  the  terraqueous  globe,  into  the  atmo- 
fphere ; but  very  great  difficulties  occur  when  we  begin 
to  explain  why  the  water,  once  fo  elofely  united  wrth 
the  atmofphere,  begins  to  feparate  from  it.  We  cannot 
aferibe  this  feparation  to  cold,  fince  rain  often  takes 
place  in  very  warm  weather ; and  though  we  fhould 
fuppofe  the  condenfation  owing  to  the  fuperior  cold  of 
the  higher  regions,  yet  there  is  a remarkable  fad  which 
will  not  allow  us  to  have  recourfe  to  this  fuppofition. 

It  is  certain  that  the  drops  of  rain  incrcafe  in  fize  con* 
fidcrably  as  they  defeend.  On  the  top  of  a hill,  forin- 
flance,  they  will  be  fmall  and  inconsiderable,  forming 
only  a drizzling  fhower ; but  at  the  bottom  of  the  lame 
hill  the  drops  will  be  cxccffivcly  large,  defeending  in 
an  impetuous  rain ; which  fhows  that  the  atmofphere 
is  difpofed  to  condetife  the  vapours,  and  actually  does 
fo,  as  well  where  it  is  warm  as  where  it  is  cold. 

For  forae  time  the  fuppofitions  concerning  the  caufe 
of  rain  were  exceedingly  infuflkient  and  unfatisfac- 
tory.  It  was  imagined,  that  when  various  conge- 
ries of  clouds  were  driven  together  by  the  agitation 
of  the  winds,  they  mixed,  and  run  into  one  body,  by 
which  means  they  were  condenfed  into  water.  The 
coldnefs  of  the  upper  parts  of  the  air  alio  was  thought 
to  be  a great  means  of  collecting  and  condenfing  the 
cloud*  into  water  ; which,  being  heavier  than  the  air,, 
mud  ncccffarily  fall  down  through  it  in  the  form  of 
rain.  Hie  rtafon  why  it  fall*  in  drops,  and  not  in 
large  quantities,  was  faid  to  be  the  rcfillancc  of  Iheair; 
whereby  being  b.wkcn,  and  divided  into  fmaller  and 
fmaller  parts,  it  at  laft  arrives  to  us  in  fmall  drops.  But 
this  hypothefi*  is  entirely  contrary  to  almoft  all  the 
phenomena  : for  the  weather,  wheo  coldeft,  that  is,  in 
the  time  of  fevcrc  ft  oft,  is  generally  the  moll  fame ; 
the  moil  violent  rains  alfo  happen  where  there  is  little 
or  no  cold  to  condenfe  the  clouds  ; and  the  drops  of 
rain,  inftcad  of  being  divided  into  {mailer  and  finaller 
ones  as  they  approach  the  earth,  arc  plainly  increafed 
in  fize  as  they  dclcend. 

Dr 
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Dr  Dei-ham  accounted  for  the  precipitation  of  the  inftead  of  gentle  fhowera  continuing  for  a confiderablc  &*«*»» 
drops  of  ram  from  the  veficula*  being  full  of  air,  and  length  of  time,  wc  thould  have  the  moil  violent  water- 
meeting  with  an  air  colder  than  the)'  contained,  the  fpouts,  continuing  only  for  a few  minutes,  or  perhaps 
air  they  contained  was  of  confequence  contracted  into  fcconds,  which,  inftead  of  refreihing  the  earth,  would 
a fmalier  fpace ; and  confequently  the* watery  (hell  ren-  drown  and  lay  wafte  every  thiug  before  them, 
dered  thicker,  and  thus  fpccifically  heavier,  tlian  the  Since  phUofophers  have  admitted  the  electric,  fluid 


common  atmofphcrc.  But  it  has  been  fttown,  that 
the  veficula:,  if  fuch  they  are,  of  vapour,  arc  not  fill- 
ed with  air,  but  with  fire,  or  heat ; and  confequent- 
ly, till  they  part  with  this  latent  heat,  the  vapour  can- 
5 Sac  Ckt.  not  be  condentcd  §.  Now,  cold  is  not  always  fufficicnt 
ftf,  t0  this,  fince  in  the  molt  feverc  frofta  the  air  is 

* * Ten'  often  ferene,  and  parts  with  little  or  none  of  its  va- 

pour for  a very  cohfiderable  time.  Neither  can  wc  admit 
the  winds  to  have  any  confiderablc  agency  in  this  mat- 
ter, fince  wc  find  that  blowing  upon  vapour  is  fo  far 
from  condenfing  it,  that  it  unites  it  more  clofely  with 
the  air,  and  wind  is  found  to  be  a great  promoter  of 
evaporation. 

According  to  Rohault,  the  great  caufe  of  rain  is  the 
heat  of  the  air  ; which,  after  continuing  for  fonte  time 
near  the  earth,  is  .raifed  on  high  by  a wind,  and  there 
thawing  the  fnowy  villi  or  flocks  of  half-1  r or cn  veli- 
cube,  reduces  them  to  drops ; which,  coalescing,  dc- 
fcend.  Here,  however,  we  ought  to  be  informed  by 
what  means  thefe  veficulse  arc  fufpended  in  their  half- 
frozen  ft  ate  ; fince  the  thawing  of  them  can  make  but 
little  difference  in  their  fpccific  gravity,  and  it  is  cer- 
tain that  they  afeended  through  the  air  not  in  a fro- 
zen but  in  an  aqueous  llate. 

Dr  Clarke  and  others  aferibe  this  defeent  of  the  min 
rather  to  an  alteration  of  the  atmofphcrc  than  of  tire 
vrficulr  ; and  fuppofe  it  to  arife  from  a diminution  of 
the  chftic  force  of  the  air.  This  elafticity,  which, 
they  fay,  depends  chiefly  or  wholly  upon  terrene  ex- 
halations, being  weakened,  the  atmofphcrc  finks  un- 
der its  burden,  and  the  clouds  fall.  Now,  the  little 
vrficles  being  once  upon  the  defeent,  will  continue  there- 
in, not  withitending  the  inercafe  of  reliilance  they 
every  moment  meet  with.  For,  as  they  all  tend  to  the 
centre  of  the  earth,  the  farther  they  fall,  the  more 
coalitions  they  will  make  ; and  the  more  coalitions, 
the  more  matter  will  there  be  under  the  fame  fur- 
face  ; the  furface  increafing  only  as  the  fquares,  but 
the  folidity  a*  the  cubes  ; and  the  more  matter  under 
the  fame  furface,  the  left  refinance  will  there  be  to  the 
fame  matter.  Thus,  if  tire  cold,  wind,  Sc c.  adt  caily 
enough  to  precipitate  the  afee  riding  vcficlcs  before  they 
are  arrived  at  any  confiderablc  height,  the  coalitions 
bcipg  but  few,  the  drops  will  be  proportionally  fmall ; 
and  thus  is  formed  a dew'.  If  the  vapours  be  more  co- 
pious, and  rife  a little  higher,  wc  have  a mill  or  fog. 
A little  higher  ftill,  and  they  produce  a fmall  taiu  ; it 
they  neither  meet  with  cold  nor  wind,  they  form  a 
heavy  thick  dark  fky.  This  hypothefis  is  equally  un- 
fatisfaftory  with  the  others  ; for,  granting  that  the  de- 
feent and  condenfation  of  the  vapours  are  owing  to  a di- 
minution of  the  atmofpl.erc’s  elafticity,  by  what  is  this 
diminution  occafionedf  To  fay  that  it  is  owing  to  ter- 
rene exhalations,  is  only  folving  one  difficulty  by  ano- 
ther ; fince  we  are  totally  unacquainted  both  with  the 
nature  and  operation  of  thefe  exhalation*.  Betides, 
let  us  fuppofe  the  caufe  to  be  what  it  will,  if  it  acts 
equally  and  at  once  upon  all  the  vapour  in  the  air,  then 
dll  that  vapour  muff,  be  precipitated  at  once  ; and  thus. 


to  fuch  a large  fliarc  in  the  operations  of  nature,  al- 
moil  all  the  natural  phenomena  liave  been  accounted 
for  by  the  action  of  that  fluid ; and  rain,  among  others, 
has  been  reckoned  an  effect  of  clc&ricity.  But  this 
word,  unlcfs  it  is  explained,  makes  us  no  wifer  than 
we  were  before  ; the  phenomena  of  artificial  electricity 
having  been  explained  on  principles  which  could  fcarec 
apply  in  any  degree  ta  the  electricity  of  nature  : and 
therefore  all  the  folution  we  can  obtain  of  the  natural 
appearances  of  which  wc  fpcak,  comes  to  this,  that  rain 
is  occafioned  by  a moderate  electrification,  hail  and  fnow 
by  one  more  violent,  and  thunder  by  the  moll  violent 
of  all  ; but  in  what  manner  this  clcCtrif  cation  is  occa- 
fioned, hath  not  yet  been  explained.  Throughout  the 
various  parts  of  this  work  where  electricity  hath  been 
occafionally  mentioned,  the  principles  of  artificial  elec- 
tricity U,  laid  down  in  the  treatife  appropriated  to  that  1!  See  EM* 
fubjeCt,  have  been  applied  to  the  folution  of  the  pheno-/'lV'0'»  Q° 
mena  of  nature  ; thofc  which  arc  neccflary  to  be  atteud-  ll4* 
cd  to  here  are  the  following  : 

1.  lire  elcCtric  fluid  and  folar  tight  arc  the  fame 
fubftance  in  two  different  modifications. 

2.  Electricity  is  the  motiou  of  the  fluid  when  running, 
or  attempting  to  run,  in  a continued  ftream  from  one 
place  to  another ; heat  is  when  the  fluid  has  no  ten- 
dency but  to  vibrate  outward*  and  inwards  to  and  from 
a centre  ; or  at  leafl  when  its  iireams  converge  to  a 
point  or  focus. 

3.  The  fluid  aCling  as  eleftricity,  like  water,  or  any 
other  fluid,  always  tends  to  die  place  where  there  1a 
lea  ft  refiftanec. 

On  thefe  three  principles  may  the  phenomena  of  at- 
mofpherical  electricity,  and  the  defeent  of  rain  by  its 
rocanB,  be  explained  as  follows  : 

1.  The  light  or  heat  of  the  fun,  acting  in  that  pe- 
culiar manner  which  wc  call  btal,  unites  itfelf  with 
the  moiflure  of  the  earth,  and  forms  it  into  \apour, 
which  thus  becomes  fpicirically  lighter  than  air,  and 
of  confcqucncc  afeends  in  the  atmofphcrc  to  a certain 
height. 

2.  Betides  the  quantity  of  light  which  is  thus  uni- 
ted to  the  water,  and  forms  it  into  vapour,  a very  con- 
fidcrablc  quantity  enters’  the  earth,  where  it  afTumca 
the  natutc  of  electric  fluid. 

3.  As  the  earth  is  always  full  of  that  fluid,  every 
quantity  which  enters  rouit  diiplace  an  equal  quantity 
which  is  already  there. 

4.  This  quantity  which  is  difplaccd  mud  efcape  ei- 
ther at  & diitancc  from  the  place  where  the  other  en- 
ters, or  very  near  it. 

5.  At  whatever  place  a quantity  of  elc&ric  matter 
efrapes,  it  muft  electrify  the  air  above  that  place 
where  it  has  cfcapcd  5 and  as  a confiderablc  quantity 
of  light  muft  always  be  itfleftcd  from  the  earth  into 
the  atmofphcrc,  where  it  does  not  combine  with  die 
aqueous  vapour,  wc  have  thence  another  fource  of 
electricity  to  the  air ; as  this  quantity  muft  undoubt- 
edly aflutt.e  die  action  of  electric  fluid,  efpcciall}*  af* 

Ur  the  action  of  die  fun  has  ccaicd.  Hcr.cc  the  rea- 
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fon  why  in  fereoc  weather  the  atmofpherical  cle&ridty 
is  always  ftrangeft,  and  rather  more  fo  in  the  night  than 
m the  day. 

6.  From  thefe  confiderations,  we  fee  an  evident  rea- 
lon  why  there  muft  commonly  be  a difference  between 
the  deftricity  of  the  earth  and  that  of  the  atmo- 
fpherc,  excepting  when  an  earthquake  is  about  to  en- 
fue.  The  conic quencc  of  this  muft  be,  that  as  the 
action  of  the  folar  li"ht  continues  to  bring  down  tire 
drdric  matter,  and  the  earth  continues  to  dtfeharge  an 
equal  quantity  of  it  into  the  atmofpherc,  feme  part  of 
the  atmofphcre  muft  at  lail  become  overloaded  with  it, 
and  attempt  to  throw  it  back  into  the  earth.  This 
attempt  will  be  vain,  until  a vent  is  found  for  the  elec- 
tricity at  fome  other  place ; and  as  foon  as  this  hap- 
pens, the  elc&rified  atmofpherc  begins  to  throw  off  its 
fuperfluous  cle&ricity,  and  the  earth  to  receive  it.  As 
the  atmofpherc  itfclf  is  a bad  condu&cr,  and  the  more 
fo  the  drier  it  is,  the  electric  matter  attacks  the  fmall 
aqueous  particles  which  are  detained  in  it  by  means  of 
the  latent  heat.  Thefe  being  unable  to  bear  the  im- 
petus of  the  fluid,  throw  out  their  latent  heat,  which, 
eafily  efcapes,  and  thus  makes  a kind  of  vacuum  in 
the  electrified  part  of  the  atmofphcre.  The  confe- 
quences  of  this  are,  that  the  aqueous  particles  being 
driven  together  in  large  quantity,  at  laft  become  vi- 
able, and  the  fky  is  covered  with  clouds  1 at  the  fame 
time  a wind  blows  again II  thefe  clouds,  and,  if  there  is 
do  reft  fiance  in  the  atmofpherc,  will  drive  them  away. 

7.  But  if  tire  atmofpherc  all  round  the  cloud  is  ex- 
ceedingly eleftrified,  and  the  earth  is  in  no  condition 
to  receive  the  fuperfluous  fluid  excepting  in  that  place 
which  is  direftly  under  the  cloud,  then  the  wlrole  elec- 
tricity of  the  atmofphcre  for  a vaft  way  round  will  tend 
to  that  part  only,  and  the  cloud  will  be  elc&rifird  to 
an  extreme  degree.  A wind  will  now  blow  againft  the 
cloud  from  all  quarters,  more  and  more  of  the  vapour 
will  be  extricated  from  the  air  by  the  ele&ric  matter, 
and  the  cloud  will  become  darker  and  thicker,  at  the 
feme  time  that  it  is  in  a manner  ftationary,  as  being  act- 
ed upon  by  oppofite  winds ; though  its  fite  is  enlarged 
with  great  rapidity  by  the  continual  fupplics  of  vapour 
brought  by  the  winds. 

8.  The  vapours  which  were  formerly  fufpended  in- 
viiibly  by  means  of  the  latent  heat  arc  now  fufpended 
vifibly  by  the  cledric  fluid,  which  will  not  let  them 
fall  to  the  earth,  until  it  is  in  a condition  to  re- 
ceive the  eJcdric  matter  defeending  with  the  rain.— 
It  is  eafy  to  fee,  however,  that  thus  every  thing  is 
prepared  for  a violent  ltorm  of  thunder  and  lightning 
as  well  as  rain.  The  furface  of  the  earth  becomes 
de&rified  from  the  atmofphcre  : but  when  this  has  con- 
tinued for  fome  time,  a zone  of  earth  confidently  be- 
low the  furiaoe  acquires  an  electricity  oppofite  to  that 
of  the  clouds  and  atmofpherc  ; of  confcqucuce  the  elec- 
tricity in  the  doud  being  violentlp  preffed  on  all  ftdes, 
will  at  laft  burft  01  *t  towards  that  zone  where  the  re- 
finance is  lead,  as  explained  under  the  article  Lucmt- 
hihc. — The  vapours  now  having  loft  that  which  fup. 
ported  them,  will  fell  down  in  rain,  if  there  is  net  a 
lufficient  quantity  of  cle&ric  matter  to  keep  them  in 
the  fame  ftate  in  which  they  were  before : but  if  this 
happens  to  be  the  caje,  the  cloud  will  inftantly  be 
charged  again,  while  little  or  no  rain  will  fall}  and 
hcncc  very  violent  thunder  kmctiint*  take*  place  with* 


out  any  rain  at  all,  or  fuch  as  is  quite  inconfiderablc  iu 
quantity. 

9.  When  the  cle&ricity  is  lefs  violent,  the  rain  will 
defeeud  in  vaft  quantity,  efpeeially  after  every  flafli  of 
lightning  ; and  great  quantities  of  electric  nutter  will 
thus  be  conveyed  to  the  earth,  info  much  that  fometimes 
the  drops  have  becu  obferved  to  (blue  as  if  they  were 
on  fire,  which  has  given  occafion  to  the  reports  of  fiery 
rain  having  fallen  on  certain  occafions.  If  the  quantity 
of  clcdlric  matter  is  fmallcr,  fo  that  the  rain  can  con- 
vey it  all  gradually  to  the  groond,  there  will  be  rain 
without  any  thunder  ; and  the  greater  the  quantity  of 
elcdlricity  the  more  violent  will  be  the  rain. 

From  tliis  account  of  the  caufes  taf  rain,  we  may 
fee  the  reafon  why  in  warm  climates  the  rains'  arc 
cxceflivc,  and  for  the  moft  part  accompanied  with  thun- 
der ; for  there  the  ele&ricity  of  the  atmofpherc  is  im- 
mcnfcly  greater  than  it  is -with  us.  We  may  alio  fee 
why  in  certain  places,  according  to  the  fituation  of 
mountains,  feaa,  8c c.  the  tains  will  be  greater  than  in 
others,  and  likewife  why  fome  parts  of  the  world  aro 
exempted  from  rain  altogether  ; but  as  a particular  dif- 
cuftion  of  thefe  would  ncccffarily  include  an  explana- 
tion of  the  caufes  and  phenomena  of  Thundix,  we 
{hall  for  this  reafon  refer  the  whole  to  be  treated  of  un- 
der that  article. 

Whether  this  theory  be  juft,  however,  it  wonkl  be  too 
affuming  in  us  to  fay.  It  may  admit  of  difpute,  for  we  muft 
grant  that  in  the  very  beft  fyftems,  though  an  occur- 
rence fo  frequent,  the  theory  of  rain  is  but  very  imper- 
fectly underftood.  Dr  James  Hutton,  Fellow  of  the 
Royal  Society  of  Edinburgh,  whofe  f peculations  arc. 
always  ingenious,  though  generally  extraordinary,  and 
much  out  of  the  common  way,  gives  us  a new  theory 
of  rain  in  the  firft  volume  of  the  Tranfa&ions  of  that 
.fociety.  It  is  well  known  that  atmofpheric  air  is  ca- 
pable of  diffolving,  with  a certain  degree  of  heat,  a gi- 
ven quantity  of  water.  The  Do&or  afeertains  the  ra- 
tio of  the  diffolving  power  of  air,  in  relation  to  water, 
in  different  degrees  of  heat j and  {bows,  that  by  mixing 
a portion  of  tranfparcnt  humid  warm  air  with  a portion 
of  cold  air,  the  mixture  becomes  opake,  and  part  of  the 
water  will  be  piccipitated  ; or,  in  other  words,  the  va- 
pour will  be  condenfed  into  rain.  The  ratio  which  He 
dates,  however,  does  not  appear  to  us  to  be  fupported 
by  experience*;  Whether  the.  ele&riciiy  of  the  aic 
changes  in  confcqucnce  of  its  depofiting  the  water  dif- 
folvrd  in  it,  or  the  change  is  a caufe  of  this  dcpofition, 
muft  remain  uncertain  ; but,  in  either  view,  there  muft 
be  an  agent  different  from  heat  and  cold,  finer  the 
change*  in  thefe  rvfpeCts  do  not  in  other  operations 
change  the  ftate  of  clc&ricity.  Dr  Hutton  fuppofea 
that  heat  and  folution  do  not  increafc  by  equal  incre- 
ments ’r  but  that,  in  reality,  if  heat  be  fuppofed  to  in* 
creafe  by  equal  increments  along  aftraight  line,  folution 
will  be  expreffed  by  ordinates  to  a curve  whole  convex 
fide  is  turned  towards  that  line.  That  the  power  of 
folution  is  not  incrcafed  in  the  fame  ratio  with  heat,  is, 
however,  hypothetical^  except  when  we  rife  ptetty  high 
in  the  fowls,  when  its  proportional  increafc  is  a little 
doubtful  j and  it  is  not,  in  this  paper,  iupported  by  ex * 
periment.  The  condcnlation  of  the  breath  iu  air  is  not 
an  obfervation  in  point,  except  in  air  already  fatarated 
with  vapour.  It  can  amount,  in  any  view,  to  no  more 
than  tins,  that  to  reader  it  vifiblc,  the  heat  muft  be  di- 
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lads*  minified  in  a greater  proportion  than  can  be  compen- 
— -r— " fated  by  the  power  of  folution  in  the  body  of  air,  in 
which  the  portion  expired  is  at  firft  immerfed.  To  ex- 
plain rain  from  this  caufe,  we  nmD  always  fuppofc  a 
conftant  diminution  of  heat  to  take  place  at  the  mo- 
meat  of  the  condcnfation  of  the  vapour  ; but  we  actu- 
ally find  that  the  change  from  a ftatc  of  vapour  to  the 
fluid  iiatc  is  attended  with  heat ; fo  that  rain  muft  at 
once  oppofe  its  own  caufe,  and  continued  rains  would 
be  impoflible,  without  calling  in  the  aid  of  other  caufcs. 
From  his  own  fyfletn,  Dr  Hatton  endeavours  to  ex- 
plain the  regular  and  irregular  feafuns  of  rain,  either 
refpeCting  the  generality  of  its  appearance,  or  the  re- 
gularity of  its  return-  And  to  obviate  the  apparent  ex- 
ceptions of  the  theory,  from  the  generality  of  rain, 
he  explains  the  proportional  quantities  of  rain,  and 
adds  a comparative  eftimate  of  climates,  in  relation  to 
fain,  with  the  metcoridpgical  obfervations  made  in  our 
own  climate.  As  hi!  piinciplc  is  at  Icail  infufficicnt, 
and  we  think  erroneous,  it  would  be  ufclcfs,  even  were 
this  a proper  place  for  it,  to  puriue  theft  various  bran- 
ches, which  mull  partake  of  the  errors  of  the  fyftcm. 
In  theft  branches  we  ought  to  obferve,  that  there  are 
feveral  juft  obfervations,  mixed  with  errors,  bccaufe  eva- 
poration and  condcnfation  muft  at  lad  be  the  great  ba- 
sis of  every  theoty  : the  miitakes  arife  from  not  being 
aware  of  all  the  caufe*,  and  mifreprefrnting  the  opera- 
tion of  thofe  which  do  exitl. 

In  a work  entitled  Thoughts  on  Meteorology,  Vo- 
lume II.  M.  de  Luc  conilders  very  particularly  the 
grand  phenomenon  of  rain,  and  the  numerous  circum- 
ftanccs  connected  with  it.  He  examines  the  feveral  hy- 
potheses with  confidcrablc  care  ; but  thinks  them,  even  if 
admiflible,  utterly  iufufficient  to  account  for  the  forma- 
tion of  rain.  The  grand  queftion  in  this  inquiry  is, 
What  becomes  of  the  water  that  rifes  in  vapour  into  the 
atmofphere  ? or  what  Hate  it  fublilU  in  there,  between 
the  time  of  its  evaporation  and  its  falling  down  again 
in  rain?  If  it  continues  in  the  date  of  watery  vapour, 
or  filch  as  is  the  immediate  product  of  evaporation,  it 
muft  pc1  fiefs  the  diftinClivc  characters  ciTcntial  to  that 
fluid  : it  muft  make  the  hygrometer  move  towards  hiu 
midity,  in  proportion  as  the  vapour  is  moic  or  Ufa 
abundant  in  the  air  : on  a diminution  of  heat,  the  hu- 
midity, as  Ihown  by  the  hygrometer,  mull  increafe;  and 
on  an  increafe  of  the  heat  the  humidity  muft  diminifh  ; 
and  the  introduction  of  other  hygroJcopic  fubltances, 
drier  than  the  air,  mult  have  the  fame  cffeA  as  an  aug- 
mentation  of  heat.  Thcfe  are  the  properties  of  watery 
vapour,  on  every  hypothefis  of  evaporation  ; and  there- 
fore all  the  water  that  cxilti  in  the  atmofphere  without 
pofit  fling  thcfe  properties,  is  no  longer  vapour,  but 
mult  have  changed  its  nature.  M.  dc  Luc  (hows,  that 
the  water  which  forms  rain,  though  it  has  ever  been 
confidtred  and  reafon.cd  upon  as  producing  humidity, 
does  not  poflefs  thefe  properties,  and  mud  therefore 
have  pa  fled  into  another  Hate.  See  a full  account  of  his 
nrafoning,  and  the  lleps  by  which  he  proceeded,  in  the 
article  Meteorology,  n-  7, Ashe  think* that  the 
vapour  palTes  into  an  invifiblc  ftate  in  the  interval  be- 
tween evaporation  and  its  falling  again  in  raiu,  and  that 
in  that  ftatc  it  is  not  fenftblc  to  the  hygrometer,  he 
cotiiidcrs  the  laws  of  hygrology  as  infuflicicnt  for  ex- 
plaining the  formation  of  rain ; but  he  dues  nut  pre- 
tend to  have  difeovered  the  immediate  caufe  of  die  for* 
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mation  of  clouds  and  rain.  If  it  is  not  in  the  imme-  Raio. 
diate  pnxlufl  of  evaporation  that  rain  has  its  fource  ? — v*“ 
if  the  vapours  change  their  nature  i;i  the  atmofphere* 
fo  as  no  longer  to  be  feniible  to  the  hygrometer,  or  to 
the  eye  ; if  they  do  not  become  vapour  again  till  cloud* 
appear ; and  if,  when  the  cloud*  are  formed,  no  altera- 
tion is  perceived  in  the  quality  of  the  air — we  muft  ac- 
knowledge it  to  be  very  probable,  that  the  interme- 
diate ftate  of  vapour  is  no  other  than  air — and  that  the 
clouds  do  not  proceed  from  any  diftinct  fluid  contained 
in  the  atmofphere,  but  from  a decumpofition  of  a part 
of  the  air  itfelf,  perfectly  iimilar  to  the  reft. 

It  appears,  to  us  at  Icail,  that  M.  de  Luc’s  mode  of 
reafening  on  this  fubjc6t  agrees  better  with  the  phe- 
nomena than  Dr  Hutton’s.  The  Doctor,  however, 
thinks  differently,  and  publiihed  anfwers  to  the  objec- 
tions of  M.  de  Luc  with  regard  to  his  theory  of  rain  ; 
to  which  M.  dc  Luc  replied  in  a letter  which  was 
printed  in  the  Appendix  to  the  8lft  volume  of  the 
Monthly  Review  : but  it  would  extend  our  article  be- 
yond its  due  bounds,  to  give  a view  of  this  controvert 
fy.  See  Vaeour,  Water,  Weather,  and  Wind. 

As  to  the  general  quantity  of  ram  that  foils,  and  itr 
proportion  in  feveral  places  at  the  fame  time,  and  in 
the  fame  place  at  feveral  times,  we  have  many  obferva- 
tions, journals.  See.  in  the  Memoirs  of  the  French  A- 
cademy,  the  Philofophical  Tran  factions.  See.  Upon 
meafuring,  then,  the  rain  falling  yearly,  its  depth,  at 
a medium,  and  its  proportion  in  ieveral  places,  is  found 
as  in  the  following  table : laches. 

At  Townley,  in  Lanca/hire*  obferved  by  Mr 

Townley  - - - 42  J 

Upminftcr,  in  Effex,  by  Dr  Derham  - t yf 
Zurich,  in  Swiflerland,  by  Dr  Scheuchzer  32 £ 

Pi  fa,  in  Italy,  by  Dr  Mich.  Ang.  Tifli  - 43  £ 

Paris,  in  France,  by  M.  dc  la  Hire  - iy 
Lille,  in  Flanders,  by  M.  de  Vauban  * 24 


At  Upminftcr. 

At  Paris. 

1700 

ly  Inch. 

.03 

2J 

Inch.  .37 

•170! 

18 

.(>9 

*7 

■77 

1702 

20 

•3* 

*7 

•4; 

■703 

’3 

■99 

18 

•S' 

»7C+ 

•S 

.80 

21 

.20 

•7°S 

l6 

•S3 

•4 

■ Si 

From  the  Meteorological  Journal  of  the  Royal  Socie- 
ty, kept  by  order  of  the  prefident  and  council,  it  ap- 
pears that  the  whole  quantity  of  rain  at  Loudon,  in 
jcach  of  the  years  fpccificd  bdow,  vtm  as  follow*, 
viz.  Inches. 


•774 

>6 

,3»8 

•77! 

*4 

.(.83 

•7-6 

10 

•354 

•777 

* S 

.3- • 

• 7T8- 

lo 

•77* 

•779 

2 Cl 

•7»y 

178a 

•7 

-3*3 

The  qoaniity  of 

ram  in*  the  four  following  years  at  Lon 

don  was. 

Inches. 

In  1789 

- 

2 1 

•976 

1790 

- 

16 

.051 

*79* 

- 

*5 

.310 

*79* 

- 

*9 

.489 

Prr 
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Profisrtion  of  the  Rain  of  the  feveral  Stttfom  to  one  and  her. 


[Depths? 

Depth  st 

Depthat 

lDcp‘hat  Depths: 

rvinh*t 

1703 

Fils. 

U,.mbiC 

ZtlMCb. 

1708 

I'ifa. 

Upniinf 

Zur  eh. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Jan. 

6 .41 

1 .88 

1 .64 

July 

0 .00 

1 .11 

3 .5° 

Feb. 

3 •»* 

0 .46 

1 .65 

Au* 

2 .27 

a .94 

3 -IS 

Mar. 

1 .65 

2 .03 

1 .51 

Sept. 

7 •»< 

1 .4  6 

t .02 

April 

I .1C 

O .96 

4 .69 

Oct. 

5 -33 

0 .23 

» -44 

May 

3 -33 

2 .O? 

1 .91 

Nov. 

0 .13 

0 .86 

O .62 

June 

4 -9=> 

2 .J2 

j .91 

Dee. 

O .OO 

1 .97 

2 .62 

Half 

Year 

21  .82 

IO  .67 

>7  -3> 

Half 

Year 

14  .94 

8 .37 

>J  -3J 

See  Fhilofophical  Tranfa&ions  abridged,  vol.  iv.  p.  ii. 
p.  81,  &c.  and  alfo  Meteorological  Journal  of  the  Royal 
Society,  published  annually  in  the  Fhilofophical  Tranf- 
aftions. 

As  to  the  ufc  of  rain,  we  mav  obferve,  that  it  rr.oi- 
ftens  and  foftens  the  earth,  and  thus  fits  it  for  affording 
ncuirUhment  to  plants  ; by  falling  on  high  mountains,  it 
carries  down  with  it  many  particles  of  loofe  earth,  which 
ferve  to  fertilize  the  furrounding  valleys,  and  purifies 
the  air  from  noxious  exhalations,  which  tend  in  their 
rrtum  to  the  earth  to  meliorate  the  foil ; it  moderates 
the  heat  of  the  air;  and  is  one  means  of  i'upplying  foun- 
tain* and  rivers.  However,  vehement  rains  in  many 
countries  are  found  to  be  attended  with  harrennefs  and 
poornds  of  the  lands,  and  mifearriage  of  the  crops  in  the 
fucccediug  year : aird  the  reafon  it*  plain  ; for  thefe  cx- 
ccflivc  llornis  wafli  away  the  fine  mould  into  the  rivers, 
which  carry  it  into  the  fca,  and  it  is  a long  time  before 
the  .land  recovers  itfclf  again.  The  remedy  to  the  fa- 
mine, which  fome  countries  are  fubjeft  to  from  this  fort 
of  mifehief,  is  the  planting  large  orchards  and  gro»es 
of  fuch  trees  as  bear  efculent  fruit ; for  it  is  an  old  ob- 
fervatioD,  that  in  yean,  when  grain  fuccceds  worft, 
thefe  trees  produce  moll  fruit  of  all.  It  may  partly  be 
owing  to  the  thorough  moilteniog  of  the  earth,  as  deep 
as  their  roots  go  by  thefe  rains,  and  partly  to  their 
trunk*  Hopping  part  of  the  light  mould  carried  down 
by  the  rains,  and  by  this  mcaus  furnifhing  ihemfelves 
with  a coat  of  new  earth. 

Preternatural  R,kn$.  We  have  numerous  accounts, 
in  the  hiftoriaos  of  our  own  as  well  as  other  countries, 
of  preternatural  rains  ; fuch  ss  the  raining  of  Hones,  of 
of  blood,  nay,  and  of  living  animals,  as  young  frogs, 
and  the  like.  We  are  not  to  doubt  the  truth  of  what 
thofc  who  are  authors  of  veracity  and  credit  relate  to 
us  of  this  kind,  fo  far  as  to  fuppofe  that  the  falling  of 
Hones  and  dufl  never  happened  ; the  whole  miftakc  is, 
the  fuppofing  them  to  have  fallen  from  the  clouds : but 
as  to  the  blood  and  frogs,  it  is  very  certain  that  they 
never  fell  at  all,  but  the  opinion  has  been  a mere  decep- 
tion of  the  eyes.  Men  are  extremely  fond  of  the  mar- 
vellous in  their  relations  ; but  the  judicious  reader  is  to 
examine  itridtly  whatever  is  reported  of  this  kind,  and 
is  not  to  fufltr  himfelf  to  be  deceived. 

'1  here  are  two  natural  methods  by  which  quantities 
of  Hones  and  dull  may  fall  in  certain  places,  without 
their  having  been  generated  in  the  clouds  or  fallen  a* 
rain,  'i  he  one  is  by  means  of  hurricanes  : the  wind 
which  we  frequently  lee  tearing  off  the  tiles  of  houfet, 
Sind  carrying  them  to  confidcrablc  dillances,  being  equal- 
ly able  to  take  up  a quautity  of  Hones,  and  drop  them 
•i^ain  at  fome  other  place.  But  the  other,  which  is  much 


the  nmft  powerful,  and  probably  the  moll  ufual  war,  *«*«• 
h for»he  eruptions  of  volcanoes  and  burning  mountains" — 
to  tofs  up,  as  they  frequently  do,  a vaH  quantity  of 
Hones,  afhes,  and  cinders,  to  an  immenfe  height  in  the 
air : and  thefe,  being  hurried  away  by  the  hurricanes 
and  impetuous  winds  which  ufual! y accompany  thufe 
eruptions,  and  being  in  themfelvcs  much  lighter  than 
common  Hones,  a*  being  half  calcined,  may  eaiily  be 
thus  carried  to  vaft  difbnces  j and  there  falling  in  pla- 
ces where  the  inhabitants  know  nothing  of  the  occafion, 
they  cannot  but  he  fuppofed  by  the  vulgar  to  fall  on 
them  from  the  clouds.  It  is  well  known,  that,  in  the 
great  eruption*  of  ii£tna  and  Vcfuvius,  flnJwcrs  of  aihes, 
dud,  and  fmall  cinders,  have  been  fern  to  obfeure  the 
air,  and  overfpread  the  furfaee  of  the  fca  for  a great 
way,  and  covct  the  decks  of  Hups ; and  this  at  fuch  a 
diHsnee,  a*  it  fhould  appear  fcarce  conceivable  that  they 
fhould  have  been  earned  to : and  probably,  if  the  ac- 
counts of  all  the  (bowers  of  thefe  fubftances  mentioned 
by  authors  be  collected,  they  will  all  be  found  to  have 
fallen  witlun  fuch  dillances  of  volcanoes  ; and  if  com- 
pared a*  to  the  time  of  their  falling,  will  be  found  to 
correfpond  in  that  alfo  with  the  eruptions  of  thftfc 
mountains.  We  have  known  inftancesof  the  ifhes  from 
Vcfuvius  having  been  carried  thirty,  nay,  forty  leagues, 
and  peculiar  accidents  may  have  carried  them  vet  far- 
ther. It  is  not  to  be  fuppofed  that  thefe  Ihowers  of 
Hones  and  dull  fall  for  a continuance  in  the  manner  of 
ihowers  of  rain,  or  that  the  fragments  or  pieces  art  as 
frequent  as  drops  of  water  ; it  is  fufficient  that  a num- 
ber of  Hones,  or  a quantity  of  duft,  fall  at  once  on  a 
place,  where  the  inhabitant*  can  have  no  knowledge  of 
the  part  from  whence  they  came,  and  the  vulgar  will 
not  doubt  their  dropping  from  the  clouds.  Nay,  in 
the  canton  of  Berne  in  SwifTerland,  the  inliabrtanti  ac- 
counted it  a miracle  that  it  rained  earth  and  fulphur  up- 
on them  at  a time  that  a fmall  volcano  terrified  them  1 
and  even  while  the  wind  was  fo  boiflrrous,  and  hurri- 
canes fo  frequent,  that  they  faw  almoft  every  moment 
the  duH,  fand,  and  little  Hones  torn  up  from  the  furfaee 
of  the  earth  in  whirlwinds,  and  carried  to  a confidcrablc 
height  in  the  air,  they  never  confideicd  that  both  the 
fulphur  thrown  up  by  the  volcano,  and  the  duft,  &c. 
carried  from  their  feet  muft  fall  foon  after  fomewherr. 

It  is  very  certain  that  in  fome  of  the  terrible  ftorms  of 
large  hail,  where  the  haft.ftoucs  have  been  of  many 
inches  round,  on  breaking  them  there  have  been 
Found  what  people  have  called  Jlonet  in  tbtir  middle;  but 
thefe  obferve  rs  needed  only  to  have  waited  the  dilTolring 
of  one  of  thefe  hail-Honea,  to  have  feen  the  Hone  in  its 
centre  difunite  alfo,  it  being  only  formed  of  the  parti- 
cles of  loofe  earthy  matter,  which  the  water,  exhaled  by 
the  fun's  heat,  had  taken  up  in  extremely  fmall  mole- 
cule with  it ; and  this  only  having  ferved  to  give  an 
opake  hue  to  the  inner  part  of  the  congelation,  to  which 
tire  freezing  of  the  water  alone  gave  the  apparent  hard- 
nefs  of  Hone. 

The  raining  of  blood  has  been  ever  accounted  a mere 
terrible  fight  and  a more  fatal  omen  than  the  other  pre- 
ternatural rains  already  mentioned.  It  is  very  certain 
that  nature  forms  blood  nowhere  but  in  the  vcflcls  of 
animals;  and  therefore  (bowers  of  it  from  the  clouds  arc 
by  no  means  to  be  credited.  Thofe  who  fuppofe  that 
what  has  been  taken  for  blood  has  been  actually  feen 
falling  through  the  air,  have  had  rccourfc  to  flying  in- 
fcdts  lor  it*  origin,  and  fuppoie  it  tire  Ygg*  or  dung  vk 
6 certain 


R A I [ 

certain  butterflies  difeharged  from  them  as  they  were 
high  up  in  the  air.  But  it  feems  a very  wild  conjee* 
ture,  as  we  know  of  no  butterfly  whofc  excrements  or 
eggs  are  of  fuch  a colour,  or  whofc  abode  is  fo  high, 
or  their  flocks  fo  numerous,  as  to  be  the  occafion  of 
tliis. 

It  is  mod  probable  that  thefe  bloody  waters  were 
never  fecn  faEing  ; but  that  people  feeing  the  Handing 
waters  blood' coloured,  were  alfuied,  from  their  not 
knowing  how  it  fhould  elfe  happen,  that  it  had  rained 
Wood  into  them.  A very  memorable  inilaoce  of  this 
there  was  at  the  Hague  in  the  year  1670.  Swammer- 
dam, who  relates  it,*  tells  us,  that  one  morning  the 
whole  town  was  in  an  uproar  on  finding  their  lakes  and 
ditches  full  of  blood,  as  they  thought  ; and  having  been 
certainly  full  of  water  the  night  before,  they  agreed  it 
muil  have  rained  blood  in  the  night : but  a certain  phy- 
fician  went  down  to  one  of  the  canals,  and  taking  home 
a quantity  of  this  blood-coloured  water,  he  examined  it 
by  the  microfcopc,  and  found  that  the  water  was  water 
ft  ill,  and  had  not  at  all  changed  its  colour  ; but  that  it 
was  full  of  prodigious  f warms  of  fmall  red  animal*,  all 
alive,  and  very  jumble  in  their  motions,  whofc  colour 
and  prodigious  number  gave  a red  tinge  to  the  whole 
body  of  the  water  they  lived  in,  on  a lei's  accurate  in- 
spection. The  certainty  that  this  was  the  cafe,  did  not 
however  perfuadc  the  Hollanders  to  part  with  the  mi- 
racle : they  prudently  concluded,  that  the  bidden  ap- 
pearance of  fuch  a number  of  animals  was  as  great  a 
prodigy  as  the  raining  of  blood  would  have  been  ; and 
are  allured  to  this  day,  that  this  portent  foretold  the 
fccne  of  war  and  dellruClion  which  Louis  XIV.  after- 
wards brought  into  that  country,  which  had  before  en- 
joyed 40  years  uninterrupted  peace. 

The  animals  which  thus  colour  the  water  of  lakes  and 
ponds  are  the  fmtkei  arborefcenltj  of  Swammerdam,  or 
the  water-fleas  with  branched  horns.  Thefe  creatures 
are  of  a reddifh-ycilowor  flame  colour  : they  live  about 
the  fidee  of  ditches,  under  weeds,  and  among  the  mud  f 
and  arc  therefore  the  lefs  viiible,  except  at  a certain 
time,  which  is  in  the  end  or  beginning  of  June  ; it  is  at 
this  time  tliat  thefe  little  animals  leave  their  recedes  to 
float  loofc  about  the  water,  to  meet  for  the  propagation 
of  their  fpccics,  and  by  that  means  become  viiible  in 
the  colour  they  give  the  water.  This  is  vifiblc,  more 
or  left,  in  one  purl  or  other  of  almoll  all  Handing  wa- 
ters at  this  fcafon ; and  it  is  always  at  this  fcafon  that 
the  Woody  waters  have  alarmed  the  ignorant.  See  Pv- 
tsx  Millionth i . 

The  raining  of  frogs  is  a thing  not  lefs  wonderful  in 
die  account*  of  authort  who  love  the  marvellous,  than 
thafe  of  Wood  or  Hones  ; and  this  is  fuppofed  to  hap- 
pen fo  often,  that  there  are  multitudes  who  pretend  to 
have  been  eyc-witotfre#  of  it.  Thefe  rains  of  frogs  al- 
ways happen  after  very  dry  fcafon*,  and  arc  much  move 
frequent  in  the  hotter  countries  than  in  the  cold  ouca. 
In  Italy  they  are  very  frequent  ; and  it  is  not  uncommon 
to  fee  the  flreets  of  Rome  fwartnir.g  both  with  young 
frogs  and  toads  in  an  inllant  in  a fliower  of  rain  ; they 
hopping  everywhere  between  the  people’s  legs  as  they 
walk,  though  there  was  not  the  leaft  appearance  of 
them  before.  Nay,  they  have  been  fecn  to  fall  through 
the  air  down  upon  the  pavements.  This  feem*  a flrung 
circumftance  in  favour  of  their  being  rained  down  from 
the  clouds  ; but,  when  Htielly  examined,  it  comes  to 
slothing  : for  thefe  frogs  that  are  fecn  ly  fall,  arc  always 
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found  dead,  lamed,  or  bruifed  by  the  fall,  and  never  hop  Rain- 
about  a*  the  reH;  and  they  are  never  feen  to  fall,  except  — “V" 
clofe  under  the  walls  of  houfes,  from  the  roofs  and  gutter 
of  which  they  have  accidentally  flipped  down.  Some 
people,  who  love  to  add  to  Hrange  things  yet  Hranger, 
affirm  that  they  have  had  the  young  frogs  fall  into  their 
hats  in  the  roidil  of  an  open  field  ; but  this  is  idle,  and 
wholly  falfc. 

O tlicrs,  who  cannot  agree  to  their  falling  from  the 
clouds,  have  tried  to  fulve  the  difficulty  of  their  Hid- 
den appearance,  by  fuppofing  them  hatched  out  of  the 
egg,  or  fpawn,  by  thefe  rains.  Nay,  fame  have  fuppo- 
fed them  made  immediately  out  of  the  duH  : but  there 
arc  unanfwerable  arguments  againit  all  thefe  luppoii- 
lions.  Equivocal  generation,  or  the  fpontaneous  pro- 
duction of  animals  out  of  dull,  is  now  wholly  exploded. 

The  fall  from  the  clouds  mull  deflroy  and  kill  thefts 
tender  and  foft-bodied  animals  : and  they  cannot  be  at 
this  time  hatched  immediately  out  of  eggs  ; becaufe  the 
young  frog  doc*  not  make  it#  appearance  from  the  egg 
in  form,  but  ha*  its  hinder  legs  enveloped  in  a (kin,  and 
is  what  we  call  a taJpo/e ; and  the  young  frog*  arc  at 
lead  100  times  larger  at  tlu:  time  of  their  appearance, 
than  the  egg  from  which  they  fhould  be  hatched. 

It  is  beyond  a doubt,  that  the  frogs  which  make  their 
appearance  at  this  time,  were  hatched  and  in  being  long 
before : but  that  the  dry  feafous  had  injured  them,  and 
kept  them  fluggiihty  in  holes  or  coverts  ; and  that  all  the 
rain  does,  i§  the  enlivening  them,  giving  them  new  fpirits, 
and  calling  them  forth  to  feck  new  habitations,  and  en- 
joy the  element  they  were  dcltincd  in  great  part  to  live 
in.  Theophraitus,  the  greatell  of  all  the  naturalifls  of 
antiquity,  has  affirmed  the  fame  tiling.  We  find  that 
the  error  of  fuppofing  thefe  creature*  to  fall  from  the 
clouds  was  as  early  as  that  author’s  time ; and  alio  that 
the  truth,  in  regard  to  their  appearance,  was  as  early 
known  ; though,  in  the  agc6  fince,  author#  have  taker* 
care  to  conceal  the  truth,  and  to  hand  down  to  us  the 
tTror.  We  find  this  venerable  lagc,  in  a fragment  of 
his  on  the  generation  of  animals  which  appear  on  a hid- 
den, bantering  the  opinion,  aud  aflerting  that  they’  were 
hatched  and  living  long  before.  The  world  owes,  how- 
ever, to  the  accurate  Signior  Redi  the  great  proof  of 
this  truth,  which  TheopEraftus  only  has  affirmed  ; for 
this  gentleman,  directing,  fume  of  thefe  new-appearing 
frogs,  found  in  their  flomachs  herbs  aud  other  luilf-di- 
geited  food  ; and,  openly  (bowing  tLi%  to  Lis  credulous 
countrymen,  aJked  them  whether  they  thought  that  na- 
ture,  which  engendered,  according  to  their  opinion, 
thefe  animal#  in  the  cloud#,  had  alio  been  fo  provident 
as  to  engender  grafs  there  for  their  food  and  jmuiiih- 
raer.t  i 

To  the  raining  of  frogs  we  oyght  to  add  the  raining 
of  graft  borers  and  iotujh,  which  have  fometimes  ap- 
peared in  prodigious  numbers,  and  devoured  die  fruit;; 
of  the  caith.  There  has  not  been  the  Icait  pretence  -for 
the  fuppofing  that  thefe  animals  defet  tided  from  tic 
clouds,  but  tJiat  they  appeared  on  a hidden  in  prodigi- 
ous numbers.  The  natundiii,  who  know*  the  many  ac- 
cident# attending  the  eggs  of  thefe  and  other  the  like 
animals,  cannot  but  know  that  fume  feafous  will  prove 
j»artieularly  favourable  to  the  hatching  them,  and  the 
prodigious  number  of  eggs  that  many  infects  lay  could 
not  but  every  year  bring  u*  foeli  abundance  of  the  young, 
were  they  not  liable  to  many  accidents,  and  had  not  pro- 
vident nature  taken  care,  as  iu  many  plants,  to  continue 

the 


Digitized  by  Google 


R A I t 78+  1 R A I 


the  Tpecies  by  3 very  numerous  ftock  of  fe  ds,  of  which 
perhaps  not  one  in  500  need  take  root  in  order  to  con- 
timie  an  equal  number  of  plants.  As  it  is  thus  alfo  in 
regard  to  infe&s,  it  cannot  but  happen,  that  if  a favour- 
able feafon  encourage  the  hatching  of  all  thofe  eggs,  a 
very  fmall  number  of  which  alone  were  neccflary  to 
continue  tlie  fpccies,  we  mud,  in  fueh  fcafons,  have  a 
proportionate  abundance  of  them.  There  appeared  a- 
bout  50  years  ago,  in  London,  fuch  a prodigious  fwarm 
of  the  little  beetle  we  call  the  laJy-ctrw,  that  the  very 
pods  in  the  ftrects  were  everywhere  covered  with  them. 
But  thanks  to  the  progrefb  of  philofophy  among  us,  we 
liad  no  body  to  aflert  that  it  rained  cowdadics,  but  con- 
tented ourfelves  with  faying  that  it  had  been  a favour- 
able feafon  for  their  cgijs.  The  prodigious  number  of 
a fort  of  grub  which  did  vail  mi  (chief  about  the  fame 
period  among  the  com  and  grafr  by  eating  off  their 
roots,  might  alfo  have  been  fuppofed  to  proceed  from 
its  having  rained  grubs  by  people  fond  of  making  every 
thing  a prodigy  ; but  our  knowledge  in  natural  hillory 
allured  us,  that  tbefc  were  only  the  hexapode  worms  of 
■the  common  hedge-beetle  called  the  cockchafer. 

The  raining  of  fijhtt  has  been  a prodigy  alfo  much 
talked  of  in  Trance,  where  the  ftrects  of  a town  at  fome 
diilance  from  Paris,  after  a terrible  hurricane  in  the 
night,  which  tore  up  trees,  blew  down  houfes,  fit c.  were 
found  in  a manner  covered  with  fifties  of  various  fixes. 
Nobody  here  made  any  doubt  of  thefe  having  fallen  from 
the  clouds ; nor  did  the  abfurdity  of  filh,  of  five  or  fix 
inches  tong,  being  generated  in  the  air,  at  all  ftartlcthe 
people,  or  fhakc  their  belief  in  the  miracle,  till  they 
found,  upon  inquiry,  that  a very  well-ftocked  filh-pond, 
which  flood  on  an  eminence  in  the  neighbourhood,  had 
'bren  blown  dry  by  the  hurricane,  and  only  the  great  filh 
•left  at  the  bottom  of  it,  all  the  fmallcr  fry  having  been 
toffed  into  their  ftreets. 

Upon  the  whole,  all  the  fuppofed  marvellous  rains 
have  been  owing  to  fubftances  naturally  produced  on  the 
earth,  and  either  never  having  been  iu  the  air  at  all,  or 
only  carried  thither  by  accident. 

In  Silcfia,  after  a great  dearth  of  wheat  in  that  coun- 
try, there  happened  a violent  ftorm  of  wind  and  rain, 
and  the  earth  was  afterwards  covered,  in  many  places, 
with  fmall  round  feeds.  The  vulgar  cried  out  that  Pro- 
vidence had  lent  them  food,  and  that  it  had  rained  mil- 
let : but  thefe  were,  in  reality,  only  the  feeds  of  a fpe- 
eics  of  veronica,  or  fpeed-well,  very  common  in  that 
country  ; and  whofc  let-ds  being  juft,  ripe  at  that  time, 
the  wind  had  difiodged  them  from  their  capfules,  and 
fcattered  them  about.  In  our  own  country,  we  have 
hifforics  of  rains  of  this  marvellous  kind,  but  all  fabu- 
lous. It  was  once  faid  to  rain  wheat  in  Wiltlhirc  { and 
tne  people  were  all  alarmed  at  it  as  a miracle,  till  Mr 
Cole  Ihowed  them,  tint  what  they  took  for  wheat  was 
only  the  feeds  or  kernels  0/  the  berries  of  ivy,  which  be- 
ing then  fully  ripe,  the  wind  had  diflodged  from  the 
tides  of  houfes,  and  trunks  of  trees,  on  which  the  ivy 
that  produced  them  crept. 

And  we  even  once  nad  a raining  of  filhes  near  the 
coaft  of  Kent  in  a terrible  hurricane,  with  thunder  and 
lightning.  The  people  who  faw  fmall  fpralb  ftrewed 
all  about  afterwards,  would  have  it  that  they  had  fallen 
from  the  clouds  5 but  thofe  who  conlidercd  how  far  tbfc 
high  winds  have  been  known  to  carry  the  fca- water,  did 


not  wonder  that  they  (hould  be  able  to  carry  frnall  filh 
with  it  fo  fmall  a part  of  the  way. 

In  the  Philosophical  Ttarnfaflions  for  1782  we  have 
the  following  account  of  a preternatural  kind  of  min 
by  Count  dc  Gioeni : 44  The  morning  of  the  24th  in- 
ftant  there  appeared  here  a moll  lingular  phenomenon. 
Every  place  expo  led  to  the  air  was  found  wet  with 
a coloured  cretaceous  grey  water,  which,  after  cy  a poin- 
ting and  filtrating  away,  left  every  place  covered  with 
it  to  the  height  of  two  or  three  lines ; and  all  the  iron- 
work that  was  touched  by  it  became  rully. 

“ The  public,  inclined  to  the  fnarvcilous,  fancied  va- 
rious caufcs  of  this  rain,  and  began  to  fear  for  the  ant- 
mats  and  vegetables. 

“ In  places  where  rain-water  was  ufed,  they  abllain- 
ed  from  it  : fome  fufpeding  vitriolic  principles  to  be 
mixed  with  it,  and  others  predicting  fome  epidemical 
diforder. 

44  Thofe  who  had  obferved  the  explofions  of  Etna  20 
days  and  more  before,  were  inclined  to  believe  it  origi- 
nated from  one  of  them. 

44  The  (bower  extended  from  N.^N.E.  to  S.  JS.W. 
over  the  fields,  about  70  miles  in  a right  line  from  the 
vertex  of  Etna. 

44  There  is  nothing  new  in  volcanos  having  thrown 
up  fand,  and  alfo  Hones,  by  the  violent  expanfive  force 
generated  within  them,  which  land  has  been  carried  by 
the  wind  to  diftant  regions.  . 

44  But  the  colour  and  fubtilty  of  the  matter  occafion- 
cd  doubts  concerning  its  origin  ; which  increafed  from 
the  remarkable  circumftancc  of  the  water  in  which  it 
came  incorporated  ; for  which  reafons  fome  other  prin- 
ciple or  origin  was  fufpe&ed. 

44  It  became,  therefore,  neccflary  by  all  means  to  if- 
certain  the  nature  of  this  matter,  in  order  to  be  con- 
vinced of  its  origin,  and  of  the  effe&s  it  might  produce. 
This  could  not  be  done  without  the  help  of  a chemical 
analyfi*.  To  do  this  then  with  certainty,  I endeavour- 
ed to  coiled  this  rain  from  places  where  it  was  mod 
probable  no  heterogeneous  matter  would  be  mixed  with 
it.  I therefore  chofe  the  plant  called  braffua  copitato, 
which  having  large  and  turned-up  leaves,  they  contain- 
ed enough  of  this  coloured  water : many  of  thefe  I 
emptied  into  a veflcl,  and  left  the  contents  to  fettle  till 
the  water  became  clear. 

41  1*his  being  feparated  into  another  vefM,  I tried  it 
with  vegetable  alkaline  liquors  and  mineral  acids  ; but 
could  obferve  no  decomposition  by  cither.  I then  eva- 
porated the  water  in  order  to  reunite  the  fubftances  that 
might  be  in  folution  ; and  t ouclung  it  again  with  the 
aforefaid  liquors,  it  fbowed  a flight  effervefcence  with 
the  acids.  When  tried  with  the  fyrup  of  violets,  this 
became  a pale  green  ; fo  tliat  I was  perfuaded  it  con- 
tained a calcareous  fait.  With  the  deco&ion  of  galls  no 
precipitation  was  produced. 

••  The  matter  tieing  afterwards  dried  in  the  fhade,  it 
appeared  a very  fubtile  fine  earth,  of  a cretaceous  co- 
lour, but  inert,  from  having  been  diluted  by  the  rain. 

••  I next  thought  of  calcining  it  with  a flow  fire, 
and  it  aflumed  the  colour  of  a brick.  A portion  of 
this  being  put  into  a crucible,  1 applied  to  it  allrongef 
heat;  by  which  it  loll  almoft.  all  its  acquired  colour. 
Again,  I expofed  a portion  of  this  for  a longer  time  to 
a very  violent  heat  (from  which  a vitrification  might  be 

cxpe&rdji 
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esjrt&eiT) : It  remained,  however,  quite  foft,  and  van 
eafily  bruifrd,  but  returned  to  its  origiiui  dulky  co- 
lour. 

“ From  the  moft  accurate  obferrations  of  the  fmoke 
from  the  three  Calcinations,  I could  not  difeover  either 
Colour  or  fmcll  that  indicated  any  arfcnical  or  fulphure- 
•us  mixture. 

“ Having  therefore  calcined  this  matter  in  three  por- 
tions, with  three  different  degrees  of  fire,  I prefented 
a good  magnet  to  each  : it  did  not  a&  either  on  the 
firft  or  fecond ; a flight  attraction  was  vifiblc  in  many 
places  on  the  third  : this  perfuaded  me,  that  this  earth 
contains  a martial  principle  in  a metallic  form,  aud  not 
in  a vitriolic  fubflance. 

“ The  nature  of  thefe  fubflances  then  being  difeover- 
*d,  their  volcanic  origin  appeals  ; for  iron,  the  more  it 
is  expofid  to  violent  calcination,  the  more  it  is  divided 
by  the  lofs  of  its  phlogiftic  principle } which  cannot 
naturally  happen  but  in  the  great  chimney  of  a volcano. 
Calcareous  fait,  being  a marine  fait  combined  with  a 
calcareous  fnbftance  by  weans  of  violent  heat,  cannot  be 
etherwife  compofed  than  in  a volcano. 

“ As  to  their  dreaded  effects  on  animals  and  vege- 
tables, every  one  knowa  the  advantageous  ufe,  in  medi- 
cine, both  of  the  one  and  the  other,  and  this  in  the 
fame  form  as  they  are  thus  prepared  in  the  great  labo- 
ratory of  nature. 

u Vegetables,  even  in  flower,  do  not  appear  in  the 
I call  macerated,  which  has  formed^  happened  from  on- 
ly fhowen  of  finds 

“ How  this  volcanic  produ&ion  came  to  be  mixed 
with  water  may  be  conceived  in  various  way*. 

41  -/F.tpa,  about  its  fiddle  regions,  is  generally  fur- 
rounded  with  clouds  that  do  not  always  rife  above  its 
fummit,  which  is  2900  paces  above  the  level  of  th|  fea. 
This  matter  being  thrown!  out,  and  defccmlingv^pon 
the  clouds  below  it,  may  happen  to  mix  and  fall  in  rain 
with  them  in  the  ufual  way.  It  may  alfo  be  conje&u- 
red,  that  the  thick  Dncke  which  the  volcanic  matter 
contained  might,  by  its  rarefaction,  be  carried  in  the 
atmofpherc  by  the  winds  over  that  tra&  of  country  j 
and  then  cooling  fo  as  to  condenQt  and  become  fpccifi- 
'Cally  heavier  than  the  air,  might  defeend  in  that  colour- 
ed rain. 

“ I mull,  however,  leave  to  phflefophers  (to  whom 
the  knowledge  of  natural  agents  belongs)  the  examina- 
tion and  explanation  of  fuch  phenomena,  confining  my- 
felf  to  obfervation  and  chemical  experiments/* 

Rain,  a well  built  and  fortified  town  of  Bavaria,  one 
of  the  keys  of  this  clc&orate,  on  the  Lech,  20  miles 
well  of  Ingoliladt.  N»  Lat.  48.  51.  E.  Long.  it. 
22. 

Rain -Bird.  See  Cocvlus,  n°  8. 

RAINBOW.  Sec  Orrics,  Part  II.  Stb.  i.  § 1. 

In  the  Phiiofophical  Tran  factions  for  1793,  we  have 
the  following  account  of  two  rainbows  feen  by  the  Rev. 
Mr  Sturges. 

“ On  the  evening  of  the  9th  of  July  1791,  between 
{even  and  eight  o’clock,  at  Alvcrftokc,  near  Gofport, 
xm  the  fca^oaft  of  Hampihirc,  there  came  up,  in  the 
iouth-cail,  a cloud  with  a thunder- fhower ; while  the 
fun  (hone  bright,  low  in  the  horizon  to  the  north- 
weft. 

Plate  “In  this  (bower  two  primary  rainbows  appeared, 
ecccsxvn,  AB  and  AC,  not  concentric,  but  touching  each  other 
**  *■  Vou  XV.  Pm  II. 
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at  A , in  the  fouth  part  of  the  horizon  ; with  a freon-  Rsinhnw. 
dary  bow  to  each,  DE  and  DF  (the  laft  very  faint,  but  » “ ' * 
difcemible),  which  touched  likrwifi  at  D.  Both  the 
primary  were  very  vivid  for  a confidcrable  time,  and  at 
different  times  nearly  equally  fo  ; but  the  bow  AB  was 
moft  permanent,  was  a larger  fegment  of  a circle,  and  st 
laft,  after  the  other  had  ranifhed,  became  slmuft  a Send* 
circlet  the  fun  being  near  fitting.  It  was  a perfeft 
calm,  and  the  fea  was  at  (mooth  as  glafiu 

“ If  I might  venture  to  offer  a folution  of  this  ap- 
pearance, it  would  be  as  follows.  I conflder  the  bow 
AB  as  the  true  one,  produced  by  the  fun  itfelf;  and 
the  other,  AC,  as  produced  by  the  refiediun  of  the  fun 
from  the  fea,  whichTin  its  perfc&ly  fmooth  ftate,  a£ted 
as  a fpeculum.  The  direction  of  the  fea,  between  the 
Iflc  of  Wight  and  die  land,  was  to  the  north-weft  in  a 
line  with  the  fun,  as  it  was  then  fituated.  The  image 
reflected  from  the  water,  having  its  rays  iffuing  from 
a point  lower  than  the  real  fun,  and  in  a Line  coming 
from  beneath  the  horizon,  would  consequently  form  a 
bow  higher  than  the  true  one  AB.  And  the  fhoro, 
by  which  that  narrow  part  of  the  fea  is  bounded,  would 
before  the  fun's  actual  fitting  intercept  its  rays  from 
die  furfice  of  the  water,  and  caufi  the  bow  AC,  which 
I fuppofc  to  be  produced  by  the  reflection,  to  difappear 
before  die  other.” 

The  marine  or  fit  bow  is  a phenomenon  which  may 
be  frequently  obferved  in  a much  agitated  fea,  and  is 
occafioncd  by  the  wind  Creeping  pan  of  the  waves,  and 
carrying  them  aloft ; which  when  they  fill  down  arc 
refracted  by  the  fun's  rays,  which  paint  the  colours  of 
the  how  juft  as  in  a common  fhower.  Thcfi  bows  are 
often  ften  when  a veffcl  is  filling  with  confidcrable 
force,  and  dafliing  the  waves  around  her,  which  are 
raifed  partly  by  the  action  of  the  (hip  and  partly  by 
the  force  of  the  wind,  and,  filling  down,  they  form  a 
rainbow  ; and  they  arc  alfo  often  occafioncd  by  the 
dafliing  m(  the  waves  againft  the  rocks  on  fhore. 

In  the  Phiiofophical  Tran  fact  ions,  it  is  obfirved 
by  F.  Bourses,  that  the  colours  of  the  marine  rain- 
bow are  lefs  lively,  lefs  diftinft,  and  of  fhortcr  con- 
tinuance, than  thofi  of  the  common  bow ; that  there 
arc  fcarcc  abovp  two  colours  diftinguifhable,  a dark  yel- 
low on  the  fide  next  the  fun,  and  a pale  green  on  the 
oppofite  fide.  But  they  arc  more  numerous,  there  be- 
ing fume  times  20  or  3<>ifccn  together. 

To  this  clafs  of  bows  may  be  referred  a kind  of  white 
or  colourlefs  rainboivt,  which  Mciitxclius  and  others  affirm 
to  have  ficn  at  noon-day.  M.  Mariottc,  in  his  fourth 
EJai  dr  Pbrfauf,  fays,  thefi  bows  arc  formed  in  mifts, 
as  the  others  are  in  (bowers;  and  adds  that  he  has  feen 
fivcral  both  after  fun-rifing  and  in  the  night.  The 
want  of  colours  he  attributes  to  the  fmalkir fs  of  the  va- 
pours which  compofi  the  mift  ; but  perhaps  it  is  rather 
from  the  exceeding  tenuity  of  the  little  veficuhe  of  the 
vapour,  which  being  onty  little  watery  pellicles  bloat- 
ed with  air,  the  rays  of  light  undergo  but  little  refrac- 
tion in  puffing  out  of  air  into  them  ; too  little  to  ftpa- 
ratc  the  differently  coloured  rays,  See.  Hence  the  rays 
are  reflc&cd  from  them,  compounded  as  they  came,  that 
is,  white.  Robault  mentions  9 coloured  rainbows  on  * Trait,  dt 
the  grafi  ; formed  by  the  rcfra&ions  of  the  fun's  rays  P^2/T*. 
in  the  morning  dear.  Rainbows  have  been  alfo  produ- 
ced by  the  reflexion  of  the  fun  from  a river  j and  in 
the  Phiiofophical  Tranfaftions,  Vol.  L.  p.  294.  we 
§ G have 
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nhow,  Jure  an  account  of  a rainbow,  which  muft  have  been 
' formed  by  the  exhalations  from  the  city  of  London, 
when  the  fun  had  been  fet  23  minutes,  and  confeqnent- 
Jy  the  centre  of  the  bow  was  above  the  horizon.  The 
colours  were  the  fame  as  in  the  common  rainbow,  but 
fhintcr. 

It  lias  often  been  made  a fubjeel  of  inquiry  among  the 
curious  how  there  came  to  be  no  rainbow  before  the 
flood,  which  is  thought  by  fome  to  have  been  the  cafe 
from  its  being  made  a fign  of  the  covenant  which  the  Dei- 
ty was  pleafed  to  make  with  man  after  that  event.  Mr 
Whitehurft,  in  his  Inquiry  into  the  Original  State  and 
Formation  0/ the  J9brtk,  p.  173,  &Cftcndcavouni  to  efta- 
bliih  it  as  a matter  of  great  probability  at  leaft,  that  the 
antediluvian  atmufphcrv  was  fo  uniformly  temperate  as 
never  to  be  fubjeel  to  ftorms,  tempcfls,  or  rain,  and  of 
courfc  it  could  never  exhibit  a rainbow.  For  our  own 
part,  we  cannot  fee  how  the  earth  at  that  period  could  do 
without  rain  any  more  than  at  prefent  ; and  it  appears 
to  us  from  Scripture  equally  probable  that  the  rainbow 
was  feen  before  the  flood  as  after  it.  It  was  then,  how- 
ever, made  a token  of  a certain  covenant ; and  it  would 
unqueftipnably  do  equally  well  for  that  purpofc  if  it  had 
exiiltd  before  as  if  it  had  not. 

Lunar  R.iinaotr . The  moon  fometimes  alfo  exhi- 
bits the  phenomenon  of  an  ins  or  rainbow  by  the  ic- 
fraflion  of  her  rays  in  arops  of  rain  in  the  night-dpne. 
This  phenomenon  is  very  rare.  Tn  tip  Philofophical 
Tranfaftinns  for  1783,  however,  we  hav^an  account  of 
three  feerf  in  one  year,  and  all  in  the  fame  place,  com- 
municated in  two  letters  by  Mannaditkc  Tunflall,  Efq. 
The  firft  was  feen  27th  February  1782,  at  Greta 
Bridge,  Yurkfhire,  between  feven  and  eight  at  night, 
and  appeared  “ in  tolerably  diftinct  colours,  fimilar  to  a 
folar  one,  but  more  faint  : the  orange  colour  feemed  to 
predominate.  It  happened  at  full  moon  ; at  which  time 
alone  they  are  faid  to  have  been  always  feen.  UAiough 
Ariflotle  is  faid  to  have  obferved  two,  and  fome  others 
have  been  feen  by  Suelh’us,  &c.  I can  only  find  two  de- 
feribed  with  any  accuracy  ; via.  one  by  Plot,  in  his  Hi- 
ftory  of  Oxfordfhire,  feen  by  him  in  1675,  though 
without  colours  ; the  other  feen  by  a Derbylhire  gen- 
tleman at  Glapwell,  near  Cheftei field,  ddkrilxxl  by  Tho- 
itlby,  and  infertedin  N'  331.  of  the  Philofophical  Tranf- 
e&ions : this  was  about  Chriftmas,  1710,  and  faid  to 
have  had  all  the  colours  of  the  Iris  Solaris.  The  night 
was  windy ; and  though  there  was  then  a drizzling  rain 
and  dark  cloud,  in  which  the  rainbow  was  reflected,  it 
proved  afterwards  a light  fruft.” 

Two  others  were  afterwards  feen  by  Mr  Tunflall  j 
one  on  July  the  30th,  about  1 1 o’clock,  which  lafted 
about  a quarter  of  an  hour,  without  colours.  The  other, 
which  appeared  pn  Friday  October  1 8.  was  “ perhaps 
the  mod  extraordinary  one  of  the  kind  ever  feen.  It 
was  firfk  visible  about  nine  o’clock,  and  continued,  tho* 
with  very  different  degrees  of  brilliancy,  till  pall  two. 
At  firft,  though  a ftrougly  marked  bow,  it  was  without 
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the  time,  accompanied  ydth  a drizzling  min.  It  is  a RiinW, 
Angular  cirAimtlance,  iliat  three  of  thefc  phenomena  R*du»,  ^ 
fliould  have  been  feen  in  fo  fhort  a time  in  one  place,  as  v—*' 
they  have  been  e deemed  everfince  the  time  of  Ariflotle, 
who  is  faid  to  have  been  the  firft  obferver  of  tliem, 
and  faw  only  two  in  50  years,  and  fince  by  Plot  and 
Thoretby,  almoll  the  only  two  Engtifh  authors  wlio 
have  fpoke  of  them,  to  be  exceeding  rare.  They  feem 
evidently  to  be  occasioned  by  a refra&ion  in  a cloud  or 
turbid  attnofphere,  and  in  general  are  indications  of 
ftormy  and  rainy  weather  : fo  bad  a fcafon  as  the  late 
fummer  having,  I believe,  fddom  occurred  in  England. 
Thorefby,  indeed,  fays,  the  one  he  obferved  was  fuc- 
cecdcd  by  fcvcral  days  of  fine  ferene  weather.  One 
particular,  rather  Angular,  in  the  fecond,  viz.  of  July 
the  30th,  was  its  being  fix  days  after  the  full  o i the 
moon;  and  the  laft,  though  of  fo  long  a duration,  was 
three  days  before  the  full : that  of  the  27th  of  Febru- 
ary was  exactly  at  the  full,  which  ufed  to  be  judged  the 
only  time  they  could  be  feen,  though  in  the  Encyclo- 
pedia there  is  an  account  that  Wcidler  obferved  one  in 
1719,  in  the  firft  quarter  of  the  moon,  with  faint  co- 
lours and  in  very  calm  weather.  No  lunar  iris  I ever 
heard  or  read  of,  laltcd  near  fo  1m*£  as  that  on  pic  1 8th 
inftant,  either  with  or  without  colours.’* 

In  the  Gentleman’s  Magazine  for  Auguft  1788  wc 
have  an  account  of  a lunar  rainbow  by  a corrcfpondent 
who  faw  it.  **  On  Sunday  evening  the  1 7th  of  An* 
guft  (fays  he),  after  fftt o days  on  both  of  which,  par- 
ticularly the  former,  there  had  beO  a great  deal  of 
rain,  together  with  lightning  and  thunder,  juft  as  the 
clocks  wctc  linking  nine,  23  hours  after  full  -moon, 
looking  through  my  window,  1 wus  ft  ruck  with  the  ap- 
pearance of  fomething  in  the  (ky,  which  feemed  like  a 
rainblttl  Having  ncv<r  feen  a rainbow  by  night,  I 
thought  it  a very  extraordinary  phenomenon,  and  ba- 
ttened to  a place  where  there  were  no  buildings  to  ob- 
ftrudt  my  view  of  the  hemifpherc : here  I .found  that 
the  phenomenon  was  no  other  than  a luntr  rainbow  f 
the  moon  was  truly  ' walking  in  brightuds,’  brilliant 
aa  {he  could  be  ; not  a cloud  was  to  be  feen  near  her  ; 
and  over-againft  her,  toward  the  north-weft,  or  perhaps 
rather  more  to  the  nflfth,  was  a rambow,  a vaft  arch, 
perfect  in  all  its  parts,  not  interrupted  or  broken  aa 
rainbows  frequently  arc,  but  unrcmittcdly  vifible  from, 
one  horizon  to  the  other.  In  order  to  grvtf  fome  idea 
of  its  extent,  it  is  neceffary  to  fay,  that  as  1 flood  to- 
ward the  weftern  extremity  of  the  parifli  of  Stoke 
Newington,  it  feemed  to  take  i|s  rife  from  the  weft  of 
Hampttcad,  and  10  the  end,  pemaps,  in  the  river  Lea, 
the  eailern  boundary  of  Tottenham ; its  colour  was 
white,  cloudy,  or  greyifti,  but  a part  of  its  wetlern  leg 
feemed  to  exhibit  tints  of  a faipt  fickly  green.  I con- 
tinued viewing  it  for  fome  time,  till  it  began  to  rain  y 
and  at  length  the  rain  increafing,  and  the  fky  growing 
more  hazy,  I returned  home  about  a quarter  or  ao  mi- 
nutes pail  nine,  and  in  ten  minutes  came  out  again  ; but 


colours ; but  afterwards  they  were  very  confpicuous  by  that  time  all  was  over,  the  moon  was  darkened  by 
and  vivid  in  the  fame  form  as  in  the  folar,  though  firint-  clouds,  and  the  rainbow  of  courfc  vanilhcd.” 


the  red,  green,  and  purple,  were  mofl  diftin^uifti- 
able.  About  twelve  it  was  the  moft  fplcndid  in  ap- 
pearance ; its  arc  was  confidcrably  a fmallcr  fegment  of 
a circle  than  a folar ; its  fouth-eaft  limb  firft  began  to 
fail,  and  a conliderablc  time  before  its  final  estmaxm  ; 
the  wind  was  very  high,  nearly  due  weft,  moll  part  of 


Marine  Rain  bo  to,  or  Sea- how.  Seethe  article  Rain- 
bow. 

RjiiriBom-Stonf.  See  M 00 1*-  Stone. 

RAISINS,  grapes  prepared  by  fuffering  them  to 
remain  on  the  vine  till  they  are  perfeftly  ripe,  and  then 
drying  them  in  the  fun,  or  by  the  heat  of  an  oven. 
7 The 
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Riifln  The  difference  between  raifins  dried  in  fun  and  rica,  Mr  Raleigh  embarked  in  thia  adventure  ; but,  R*le»(b 


l|  thofe  dried  in  ovens,  is  wry  obvious  : the  former  arc 
Rl1fl*r^l~  fwtat  and  plcafnnt,  but  the  latter  have  a latent  acidity 
’ with  the  fwcetndi  that  renden  them  much  Id’s  agree- 
able. 

The  oimmon  way  of  drying  grape*  for  ntifittt,  is  to 
tic  two  or  three  bunches  of  them  together  while  yet  on 
the  vine,  and  dip  them  into  a hot  lixivium  of  wood- 
allies,  with  » little  of  the  oil  of  olives  in  it.  Tins  dif- 
pofes  them  to  Amok  and  wrinkle  ; and  after  this  they 
arc  left  on  the  vine  three  or  four  days  leparated  on 
• tiickslu  an  horizontal  Utuation,  and  then  dried  in  the 
fun  at  leifure,  after  biing  cut  from  the  tree.  The  fineft 
and  bed  raifins  are  thole  called  in  fume  places  Damaf- 
eut  and  fake  rujins  ; which  are  diftinguifhed  from  the 
othek  by  their  fize  and  figure : they  are  flat  and 
wrinkled  on  the  furface,  loft  and  juicy  within,  and  near 
an  inch  long  ; and,  when  frdh  and  growing  on  the 
bunch,  are  of  the  fize  and  fhape  of  a large  olive. 

The  raifins  of  the  fun,  and  jar-railins,  arc  all  dried 
by  the  heat  of  fhe  fun  f and  thei’e  are  the  forts  ufed  in 
medicine.  However,  all  the  kind*  have  much  the  fame 
•virtues : they  are  all  nutritive  and  ball  antic  ; they  are 
«Uowed  to  be  attenuafo?  are  faid  to  be  good  in  nephri- 
tic complaints,  and  arc  an  ingredient  in  pcftoral  decoc- 
tion*: in  which  cafes,  as  alio  in  all  others  where  aftrin- 
gcncy  is  not  required  of  them,  they  Ihould  have  the 
liones  carefully  lakeu  out. 

Rjttus-lVine.  Sec  Wins. 


meeting  with  a Spaniffi  fleet,  aftCT  a fmart  engagement 
they  returned,  without  fuccefs,  in  1579. 

The  following  year,  the  king  of  Spain,  in  conjunc- 
tion with  the  pope,  having  projected  a total  cunqucft 
of  the  Englifti  dominions,  fent  troops  to  Ireland  to  af- 
tift  the  Dcimonds  in  the  Manlier  rebellion.  Raleigh 
obtained  a captain’s  commiflion  under  Lord  Grey  of 
Wilton,  then  deputy  of  Ireland,  and  embarked  for  that 
kingdom  ; where,  by  his  condad  and  refolution,  he  was 
principally  inllrumental  in  putting  an  end  to  the  rebel- 
lious attempt.  He  returned  to  England ; and  attract- 
ed the  notice  of  Eli fabeth,  owing,  as  we  are 

told  in  Naunton’t  Frtomenta  to  the  following 

accidental  piece  of  gallantry.  The  queen,  as  (he  waa 
one  day  taking  a walk,  being  flopped  by  a pi  jl  place 
in  the  road,  our  gallant  young  foidier  took  off  his  new 
plu fli  mantle,  and  fpread  it  on  the  ground.  Her  ma- 
jelly  trod  gently  over  the  fair  foot-cloth,  furpriftd  and 
pleafed  with  the  adventure.  He  was  a handfomc  man, 
and  remarkable  for  his  gentility  of  addrefs. 

The  queen  admitted  him  to  her  court,  and  employed 
him  firft  as  an  attendant  on  th%Frcnch  amhaflb&r  .Si- 
micr  on  his  return  home,  and  afterward  to  eicort  the 
duke  of  Anjou  to  Antwerp.  During  this  cxcurfion  he 
b<i*mc  pcrfonally  known  to  toe  prince  of 
f?t%i  whom,  at  his  return,  he  Wrought  fpecial  acknow- 
ledgments to  I dPt  queen,  who  now  frequently  convcrfcd 
with  him.  Rut  the  inactive  life  of  a courtier  did  not 


RAKKATlL!(anc.  geog.),  a town  of  Upper  Ga* 
lilce,  thought  to  Ik  l’ibcrias,  (Talmud)  : but  this  is 
denied  by  kclaad,  who  fays  that  Rakkath  was  a town 
of  the  tribe  of  Naphtflali. 

RAKE  is  a well  known  inftrumeiit  with  teytE  by 
which  the  ground  is  divided.  See  AcxicucRitii, 

1 8.  ^ 

id  alfo  means  a loofe,  disorderly,  vicious,  and 
thonghlkfs  Ijllow. 

Rak8  of  a Ship,  is  all  that  part  of  hdr  hull  which 
hangs  over  both  ends  of  her  keel.  That  which  is  be- 
fore is  called  the  fore  rake,  or  rake  forward,  and  that 
part  which  is  at  the  fetting  on  o0$hc  llcrn-polt  if  cull- 
ed the  rake -aft,  or  afterward. 

RALEIGH  (Sir  Walter),  fourth  fon  of  Walter 
Raldgh,  Efq;  of  Fardel,  in  tfie  parifli  of  Corawood  in 
Dcvonlhire,  w?s  born  in  1552  at  Hayes,  in  the  parilh 
of  Budley,  a farm  belonging  to  his  father.  About  the 
year  1 568,  he  was  fent  to  Oriel  college  in  Oxford, 
where  he  continued  but*  fliort  time  $ for  in  the  follow- 
ing year  hr  embarked  for  France,  beings  one  of  the 
hundred  volunteers,  commanded  by  Henry  Champer- 
non,  who,  with  other  Englifh  troops,  were  fent  by 
queen  Elifabcth  to  affift  ihc  queen  of  Navarre  in  de- 
fending the  Protcftanta-  In  this  fervice  he  continued 
for  five  or  fix  years ; after  which  he  returned  to  Lon- 
don, and  probably  retided  in  the  Middle  Temple.  But 
his  enterpriling  genius  would  not  luffer  him  to  remain 
long  in  a flare  of  inactivity,  in  1577  or  1578,  lie 
embarked  for  the  Low  Countries  with  the  troops  fent 
-by  the  queen  to  affift  the  Dutch  againft  the  Spaniards, 
and  probably  ftiared  the  glory  of  the  decifivc  victory 
over  Don  John  of  Auitria  in  1578.  On  his  return  to 
England,  a tiew  enterprife  engaged  his  attention.  His 
lial  (-brother,  Sir  Humphrey  Gilbert,  having  obtained  a 
patent  to  plant  and  inhabit  fame  parts  of  Ncnth  Arne- 


fuit  the  enterprifing  fpirit  of  Mr  Raleigh  In'  the  year 
1583,  he  embarked  with  his  brother,  Sir  Humphrey 
Gilbert,  nn  a fecond  expedition  to  Newfoundland,  in  a 
fhip  called  the  Raieigh,  which  he  built  at  his  own  ex* 
pence ; but  was  obliged  to  return  on  accouut  of  an  in- 
fectious dillcmpcr  on  board.  He  was,  however,  fo 
little  affected  by  this  difappointment,  that  he  now  laid 
before  the  queen  and  council  a propofal  for  exploring 
the  continent  of  North  America;  and  in  1584  obtained 
a pateut  empowering  him  to  polTefs  fuch  countries  as  he 
fliould  difeover  in  that  part  ot  the  globe.  Accordingly 
Mr  Raleigh  fitted  out  two  {hips  <gt  his  own  expence, 
which  failed  in  the  month  of  April,  and  returned  to 
England  at>outfShe  middle  of  September,  reporting  that 
they  had  difeovered  and  taken  pofleffion  of  a fine  coun- 
try called  IVmdaagocoa^o  which  the  que^i  gave  the 
name  of  Virginia.  About  this  time  he  was  elected 
knight  of  the  (hire  for  the  comity  of  Devon,  and  foon 
after  received  the  honour  of  knighthood  ; and  to  en- 
able him.  (0  cairy  on  his  defigns  abroad,  the  queen 
granted  him  a patent  for  liceufing  the  venders  of  wine 
throughout  the  kingdom.  In  1,85  he  fent  a fleet  of 
fi-ven  (hips  to  Virginia,  commanded  by  his  relation  Sir 
Richard  Greenville,  who  left  a colony*  Roan  ah  of  107 
perfons,  under  the  government  of  Mr  Lane;  and  by  the 
dlabliihmcntof  this  colony  he  firft  imported  tobacco  into 
England.  See  Nicotian  a.  In  the  fame  year  Sir  Wal- 
ter Raleigh  obtained  a grant  of  12,000  acres  of  the 
forfeited  lands  in  the  county  of  Corkc  in  Ireland.— 
About  the  fame  time  he  was  made  fcuefclial  of  tlie 
duchy  of  Cornwall,  ^nd  warden  of  the  flanncrics ; and 
grew  into  fuch  favour  w th  the  queen,  that  even  Lei- 
ccitcr  was  jtaloua  of  his  influence. 

In  1587,  he  fent  another  colony  of  150  men  to  Vir- 
ginia, with  a governor,  Mr  John  White,  and  1 2 affift* 
ants.  About  this  time  we  find  our  knight  diitinguifh- 
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JUle'gh.  ed  by  the  titles  of  Captain  of  the  q vrm't  guards,  and 
<L  ~ » ~ Lieutenant  general  of  Cornwall.  From  this  period  to  the 
year  1594*  he  was  continually  engaged  in  projecting 
new  expedition?;,  fending  fuccours  to  colonics  abroad, 
defending  the  kingdom  from  the  infults  of  the  Spani- 
aids,  and  tranfa&ing  parliamentary  bufmefs,  with  equal 
ability  and  refolulioo.  Whilft  thus  employed,  he  was 
publicly  charged,  in  a libel  written  by  the  infamous 
Jefuit  Pardons,  with  being  an  Atbeift  ; a groundless 
and  ridiculous  imputation.  In  <594,  he  obtained  from 
the  queen  a grant  of  the  manor  of  Sherborne  in  Dor- 
fctfhire,  where  he  built  a maguificent  houfc : but  Sir 
Walter  fell  under  the  queen’s  difpleafure  on  account  of 
an  intrigue  with  the  daughter  of  Sir  Nicholas  Throg- 
morton, one  of  the  maids  of  honour  j however,  he  mar- 
ried the  lady,  and  lived  with  her  in  great  conjugal  har- 
mony. During  hU  difgracc  at  court,  he  projected  the 
conqueft  of  Guiana  in  South  America,  and  in  1595 
failed  for  that  country ; of  which  having  taken  poffef- 
fion,  after  defeating  the  Spaniards  who  were  fettled 
there,  he  returned  to  England  the  fame  year,' and  foon 
after  jjublillicd  an  account  of  his  expedition.  In  the 
follumftg  year  he  was  one  of  the  admirals  in  the  fucccfs- 
ful  expedition  againfl  Cadiz,  under  the  command  of 
Howard  and  the  carl  of  EfTex  ; and  in  1 597  he  failed 
with  the  fame  commanders  againft  the  Azores.  Soon 
after  thefe  expeditions,  we  find  him  alhduoufly  engaged 
In  parliamentary  buftnefs,  and  a diftiugniihtd  perfouage 
in  j emits  and  tournaments.  In  1600  he  was  lent  on  a 
joint  cmbalTy  with  Lord  Coblum  to  Flanders,  and  at 
his  return  made  governor  of  Jerfey. 

Queen  Eiitabeth  died  in  the  beginning  of  the  year 
1603  1 and  with  her  Raleigh’s  glory  and  felicity  funk, 
never  to  rife  again.  Upon  the  acceflion  of  James,  Sir 
Walter  loft  his  intereft  at  court,  was  ft  ripped  of  his  pre- 
ferments, and  accufcd  of  a plot  againft  the  king.  He 
was  arraigned  at  Winchefter,  and,  on  his  trial,  infulted 
by  the  moil  (hocking  brutality  by  the  famous  Coke, 
attorney-general,  whofe  fophiitical  vociferation  influen- 
ced the  jury  to  convtA  him  without  the  lcaft  proof  of 
guilt.  After  a month’s  imprifonment,  however,  in  daily 
expe&ation  of  his  execution,  he  was  reprieved,  and  fent 
to  the  Tower ; and  his  ell  ate*  were  given  to  Car,  carl  of 
Somerfet,  the  king’s  favourite.  During  this  confine- 
ment, he  wrote  many  of  his  moft  valuable  pieces,  parti- 
cularly his  Hiftory  of  the  World.  In  March  1615,  af- 
ter 16  years  imprifonment,  he  obtained  his  liberty,  and 
immediately  began  to  prepare  for  another  voyage  to 
Guiana.  In  Auguft.  1616,  the  lung  granted  him  a very 
ample  commilfion  for  that  purpofe ; and  in  July  the 
year  following,  he  failed  from  Plymouth  : but,  ftrange 
as  it  may  appear,  it  is  moft  certain  that  the  whole 
fcheme  was  revealed  to  the  Spaniards  by  the  king  hira- 
fclf,  and  thus  ncccflhrilv  rendered  abortive. 

He  returned  to  England  in  1618,  where  he  was  foon 
after  feized,  imprisoned,  and  beheaded  ; not  for  any  pre- 
« fended  mifdemeanor  on  the  late  expedition,  but  in  con- 

sequence of  his  former  attainder.  The  truth  of  the 
■latter  is,  he  was  facrificcd  by  the  pu  Allan  imo  us  monarch 
to  appeafe  the  Spaniards ; who,  whilit  Raleigh  lived, 
thought  every  part  of  their  dominions  in  danger.  He 
was  executed  in  Old  Palace  Yard*  and  buried  in  St 
Margaret’s  adjoining,  in  the  66th  year  of  his  age.  His 
behaviour  on  the  fcaffold  was  manly,  unaffedkd,  cheer- 
ful, and  eafy.  Being  aiked  by  the  executioner  which 
way  he  woukl  lay  his  head,  he  aufwered,  “ So  the  heart 


be  right,  it  Is  no  matter  which  way  the  head  He*.n  He  R*Huw 
was  a man  of  admirable  parts,  exteufive  knowledge,  un-  - V ■ 
daunted  refolution,  and  llridt  honour  and  honefty.  He 
was  the  author  of  a great  many  works,  fame  of  which 
have  not  been  printed. 

RALLUS,  the  Rail,  in  ornithology  ; a genus  be- 
longing to  the  order  of  grallar.  The  beak  is  thickcft  at 
the  bafe,  compreffed,  equal,  acute,  and  fomewhat  fharp 
on  the  hack  near  tbr  point ; the  noftrils  are  oval ; the 
feet  have  four  toes,  without  any  web  ; and  the  body  if 
comprcflcd.  Mr  Latham,  in  his  Index  Omithoiogtcut , 
enumerates  24  fpfeiee#  be  Tides  fome  varieties.  They 
are  chiefly  diftinguHhed  bjpthcir  colour.  44  Thefe  birds 
(fays  Buffou)  conilitute  a latgc  family,  and  their  ha- 
bits are  different  from  thofe  of  the  other  (horb-birds, 
which  refide  on  fands  and  •graveh  The  raiL,  on  the 
contrary,  inhabit  only  the  (limy  margins  of  pools  and 
rivers,  efpecially  low  grounds  covered  with  flags  and 
other  large  marfh  plants.  This  mode  of  living  is  habi- 
tual and  common  to  all  the  fpccics  of  water-rails.  The 
land  rail  frequents  meadows,  and  from  the  di [agreeable 
cry,  or  rather  rattling  in  the  throat  of  this  bird,  is  de- 
rived the  generic  name,  fn  all  the  rails,  the  body  it 
flcuder,  and  fhrunk  at  the  (Ides ; the  tail  extremely 
(hurt ; the  head  fmall ; the  bill  pretty  like  that  of  the 
gallinaceous  kind,  though  much  longer,  and  not  f» 
thick  ; a portion  of  the  leg  above  the  knee  is  bare  ; the 
three  fore-toes  without  membranes,  and  very  long  : they 
do  not,  like  other  birds,  draw  their  feet  under  their  bel- 
ly in  flying,  but  allow  them  to  liang  down : their  wings 
are  fmall  and  very  concave,  and  their  flight  is  (hort.— 

They  feem  to  be  more  diffufed  than  varied ; and  nature 
has  produced  or  tranfported  them -Over  the  moft  diftant 
land*.  Captain  Cook  found  them  at  the  Straits  of  Ma- 
gellan ; in  different  iflands  of  the  fouthern  hcmifphere,, 
at  Anamoka,  at  Tanna,  and  at  the  ifle  of  Norfolk.  Ia. 
the  Society  Iflands  there  are  two  (peeks  of  rails  ; a lit- 
tle black  fpotted  one,  (pooa-nee),  and  a little  redeyed’ 
one  fmai-lo).  It  appears  that  the  two  acolins  of  Fer- 
nandez, which  he  denominates  water-quads  y are  of  a 
(peeks  of  rails  peculiar  to  the  great  lake  of  Mexico.— 
'ihe'colins,  which  might  be  confounded  with  thefe,  arc 
a kind  of  partridges.**  The  principal  are, 

l . The  aquaticus,  or  water-rkil,  is  a bird  of  a long 
(lender  body,  with  (hort  concave  wings.  It  delights . 
lefs  in  flying  than  running : which  it  docs  very  fwittly 
along  the  edges  of  brooks  covered  with  bu(hcs : as  it 
runs,  it  every  now  and  then  flirts  up  its  tail,  and  in 
flying  hangs  down  its  kgs  j adkions  it  has  in  common 
with  the  v^tcr-hen.  Its  weight  is  four  ounces  and  a. 
half.  The  length  to  the  end  of  the  tail  is  is  inches;, 
the  breadth  16.  The  bill  is.  (lender,  (lightly  incunra- 
ted, one  inch  throe  quarters  long  : the  upper  mandible 
black,  edged  with  red  ; the  lower,  orange-coloured  r~ 
the  head,  hind  part  of  the  neck,  the  back,  and  ooverta 
of  the  wings  and  tail,  are  black,  edged  with  an  olive 
brown  ; the  throat,  bread,  and  upper  part  of  the  belly, 
are  alk -coloured  : the  Tides  under  the  wings  as  far  as 
the  rthnp,  finely  varied  with  black  and  white  bars.  The 
tail  is  very  (hort,  confifts  of  12  black  feathers;  the 
ends  of  the  two  middle  tipt  with.  raft,  colour  ; the  fea- 
thers immediately  beneath  the  tail  white.  The  legs  arc 
placed  far  behind,  and  are  of  a duflty  flcfh  oolour.  The 
toet  very  long,  and  divided  to  their  very  origin 
though  the  feet  are  not  webbed,  it  takes  the  water.} 
will  fwim  00  it  with  much  eafe,  but  is  often  obfcrvtdi 

to- 
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RaHos.  to  run  along  the  furface.  u Water  rails  (fays  Buffon)  ire 
J-  » fecn  near  the  perennial  fountains  during  the  greatcft  part 
of  the  winter,  yet  like  the  land  rail*  they  have  their  re* . 
gular  migrations.  They  pafs  Malta  in  the  fpring  and  au- 
tumn. The  Vifcouut  de  Qucrhocnt  faw  fome  50  leagues 
®ff  the  coafts  of  Portugal  on  the  1 7th  of  April.  1 hey 
were  fo  fatigued,  that  they  fullered  themidves  to  be 
caught  by  the  hand  (a).  Gendin  found  thefr  birds  in 
the  countries  watered  by  the  JDon»«  Beloa  calls  tliem 
black  rai/t,  and  fays  they  are  everywhere  known,  and 
that  the  fpccies  is  more  numerous  than  the  red  rail,  or 
land  rail.  The  ildh  of  the  water  ral  is  not  fo  delicate 
&s  that  of  the  Land  rail,  and.  has  even  a marlhy  tatte, 
nearly  like  that  of  the  g&Uinule.  It  continues  the 
whole  year  in  England.” 

2.  The  porzana,  or  gallinule,  is  not  very*  frequent 
in  Great  Britain,  and  is  faid  to  be  migratory.  Inha- 
bits the  tides  of  fmali  dreams,  concealing  itfclf  among 
the  bu(he$.  Its  length  is  nine  inches ; its  breadth,  1 5 ; 
its  weight,  four  ounces  five  drachma.  The  head  is 
brown,  (potted  with  black  ; the  neck  a deep  olive,  fpot- 
ted  with  white:  the  feathers  of  the  back  are  black 
next  their  fhafts,  then  olive-coloured,  and  edged  with 
white ; the  fcapulars  are  olive,  finely  marked  with  two 
frn*ill  white  fpots  on  each  web  : the  legs  of  a ydlowith 

* green.  “ Its  habits  (fays  Buffon ) wild,  its  inilinft  ftupid, 
the  poizana  is  unfufceptiblc  of  education,  nor  is  even  ca- 
pable of  being  tamed.  We  railed  one,  howcuv,  which 
lived  a whole  fummer  on  crumbs  of  bread  and  hemp-feed; 
when  by  itfclf,  it  kept  conftantly  in  a large  bowl  of  water; 
hut  if  a perfon  entered  the  clofct  where  it  was  (but,  it 
ran  to  conceal  itfclf  in  a (mail  datk  comer,  without  vent- 
ing cries  or  murmur?.  T11  the  ilate  of  liberty,  however, 
it  has  a (harp  piercing  voice,  much  like  the  fcrcam  of 
at  young  bird  of  prey  ; and  though  it  has  no  propenftty 
to  focicty,  as  toon  a*  one  cries,  another  repeats  the 
found,  which  is  thus  conveyed  through  all  the  red  in 
the  diftridt.  Like  all  the  rails,  it  is  fo  ubftinatcly  averfe 
to  rife,  that  the  fportiman  often  frizes  it  with  his  hand, 
or  fells  it  with  a Hick.  If  it  finds  a buih  in  its  retreat, 
it  climbs  upon  it,  and  from  the  top  of  its  afylum  be- 
holds the  dogs  brufhing  along  in  fault : this  habit  is 
common  to  it  and  to  the  water-rail.  It  dives,  fwims, 
and  even  fwims  under  water,  when  hard  puthed. 

44  Thefr  birds  difappear  in  the  depth  of  winter,  but  re- 
turn early  in  the  fpring  ; and  even  in  the  month  of  Fe- 
bruary they  are  common  in  fome  provinces  of  France 
and  Italy.  1 heir  flefti  is  delicate,  and  much  eilcemed  : 
thofe,  in  particular,  which  arc  caught  in  the  ricc-ficlds 
in  Piedmont  arc  very  fat,  and  of  a in  exquifite  flavour.” 

3.  The  crex,  crake,  or  corn-crek,  has  beers  fuppofrd. 
fcy  fome  to  be  the  fame  with  the  water-rail,  and  that- it 
differs  only  by  a change  qf  colour  at  a certain  frafon  of 
the  year : this  error  is  owing  to  inattention  to  their 
chur  afters  and  nature,  both  which  differ  entirely.  The 
hill  of  this  fpecics  is  {hort,  ftrong,  and  thick  ; formed 
exaftly  like  that  of  the  water-hen,  and  makes  a generi- 
cal  diflinftion.  It  never  frequents  watery  places*;  but 
is  always  found  among  corn,  graft,  broom,  or  furpr.  It 
quits  the  kingdom  before  winter;  but  the  water-rail  en- 


dures our  (harped  feafons.  They  agree  In  their  aver- 
Con  to  flight ; and  the  legs,  which  are  remarkably  long  H 
for  the  fizc  of  the  bird,  hang  down  whilik  they  are  on  R*m* 
the  wing  ; they  truft  their  faitty  to  their  fwiftnefs  on  v 
foot,  and  fcklom  arc  fprung  a freond  time  but  with 
great  difficulty.  The  land  rau  lays  from  12  to  20  eggs,- 
of  a dull  white  colour,  marked  with  a few  yellow  fpots; 
ootwilhftandfng  this,  they  arc  very  numerous  in  ibis 
kingdom.  Their  note  is  very  fingular ; and  like  tlic 
quail,  it  is  decoyed  into  a nqt  by  the  imitation  of  its 
cry,  trek  trek  crii,  by  rubbing  haid  the  blade  of  a knife 
on  an  indented  bone.  Moit  of  the  names  given  in  dif- 
ferent languages  to  this  bird  are  evidently  formed  to 
imitate  this  lingular  cry-  Hence  Turner  and  fome 
other  naturaliit6  lave  fuppofrd  it  to  be  the  crex  of  the  an- 
cients ; but  that  term  appears  to  have  been  applied  by 
the  ancients  to  other  birds.  Philos  gives  the  crex  the 
.epithet  of  £fafv*hp<,  q*  Jl ug^ijh - xvingcJ,  which  would 
iudeed  fuit  the  land-rail.  Anllophanes  represents  it  as 
migrating  from  Libya:  Ariilotle  fays  that  it  is  quarrel- 
fome,  which  may  have  been  attributed  to  it  from  the 
analogy  to  the  quail ; but  he  adds,  that  the  crex  fecks 
to  dcitroy  the  nells  of  the  blackbird,  which  cannot  ap- 
ply to  the  rail,  fincc  it  never  inhabits  the  wood  till 
lefs  is  the  crex  of  Herodotus  a rail,  for  he  compares  its 
fize  to  that  of  the  ibis,  which  is  ten  times  larger.  The 
avofet,  too,  and  the  teal,  have  fometiines  the  cry  cm r*. 
crex  : and  the  bird  which  Belon  heard  repeating  that 
cry  on  the  banks  of  the  Nile  is,  according  to  his  account, 
a fpccies  of  god  wit.  Thus  the  found  reprefented  by  the 
word  crex,  belonging  to  frvcral  fpecics,  is  not  fufficicntly 
precife  to  diitinguilli  the  land-rail. 

They  are  in  greatcft  plenty  in  Anglcfea,  where  they 
appear  about  the  20th  of  April,  fuppofrd  to  pafs  over 
from  Ireland,  where  they  abound:  at  their  firlt  arrival 
it  is  common  to  (hoot  frven  or  eight  in  a morning. 

They  are  found  in  moil  of  the  Hebridesr  and  the  Ork- 
neys-  On.  their  arrival  tliey  are  very  lean,  weighing  only 
fix  ounces;  but  before  they  leave  this  ifland,  grow  fo  fat 
as  to  weigh  above  tight.  The  feathers  on  the  crown  of 
the  head  and  hind-part  of  the  neck  arc  black,  edged 
w'ith  bay  colour : the  coverts  of  the  wings  of  the  fame 
colour,  but  not  fpotted ; the  tail  is  (hort,  and  of  a deep 
bay  ; the  belly  white  ; the  legs  alh-colourcd. 

, RALPH  (James),  a late  ingenious  hiftorical  and 
political  writer,  was  born,  we  know  not  whefi  or  where, 
being  fir  ft  known  a&  a fchoolmaftcr  in  Philadelphia  in 
North  America.  He  came  to  England  about  the  be- 
ginning of  the  reign  of  George  1.  and  wrote  fome  things 
in  the  dramatic  way,  which  were  not  received  with  great, 
applaufr  : but  though  he  did  not  fuccecd  as  a poet,  he 
was  a very  ingenious  profc-writcr.  He  wrote  A Hi- 
ftory  of  England,  commencing  with  the  Stuarts,  which 
is  much  eftccmcd ; as  were  his  political* cflays  and  pam- 
phlets, fome  of  which  were  looked  upon  as  mailer-pieces. 

His  laft  publication.  The  Cafe  of  Authors  by  Profdfion,. 
is  an  excellent  and  entertaining  performance.  He  died- 
in  1762. 

HAM,  in  zoology.  See  Ovit* 

Battering  Rju,  in  antiquity,  a military  engine  .ufed 

• to* 


(a)  4 I tried  ((ays  M.  de  Qucrhoent)  to  raife  fome  : they  thrived  wonderfully  at  firft,  bat  after  a fort* 
might's  confinement  their  long  legs  grew  paralytic,  and  the  birds  could  only  crawl  on  their  knees  ; at  Uft  they 
expired.’  Gtiuci  fays,  that  having  long  fed  one,  he  found  it  to  be  peevifh  and  quarrclfomc.” 
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Him  to  batter  down 'the  walls  of  bcfieged  placet*  See  Bj i'- 
ll tk-Risa  Ram. 

*licl  R.uj'i  Head , in  a (hip,  is  a great  block  belonging 
to  the  tore  and  main  haulyards.  It  has  three  (ltives  in 
it,  in  which  the  haulyard*  are  put ; and  in  a hole  at  the 
• end  are  reeved  the  ties. 

RAMA  DAN,  a folcmn  fcafon  of  failing  among  the 
Mn!  lomctans.  See  Mahometan  ism. 

RAM  AH  (anc.  gcog.),  a town  offtenialutn,  near 
Giliea,  (Judges)  ; called  Kama  of  Saul  ( l tam.  xxii.), 
fix  miles  from  JtiMfalem  to  the  north  »*  memorable  for 
the  ftory  of  the  Lcvite  and  his  concubine:  Taken  and 
fortified  by  Baafa  king  of  Ifracl,  in  order  to  annoy  the 
kingdom  of  Judah.  This  Rama  is  mentioned  Ifa.  x. 
Jer.  xxxi.  and  Matth.  ii.  and  is  to  MBdiftinguilhcd  from 
Kama  oj  Samud,  i Sain.  xix.  called  alio  Ramatb  \ I Sam. 
i.  i 9.  and  Ramatbatm  Zopbim,  ibid.  i.  I.  which  lay  a 
great  way  to  The  weft,  towards  Joppa,  near  Lydda,  I 
Maccab.  ii.  the  birth-place  of  Samuel  ; adjoining  to  the 
mountains  of  Ephraim,  and  the  place  of  his  rcfidenee, 

1 Sam.  xv.  See.  (Jofcphua).  Called  Ramula  in  the  lower 
age,  (Gul.  Tyrius.)  There  is  here  a convent  of  the  Fa- 
4 tliers  of  tile  Holy  Land,  inhabited  only  by  Portuguefe, 
Spaniards,  and  kalians. 

, RAMATH-mizm.,  ( Jolhua  xiti.);  Raamth-Mafphe^ 
(Scptuagint,  Vulgate)  ; Ramoth  in  Gilead , or  Remmath 
(r'jM|u,  (Seventy);  a town  in  that  tratt  of  Gilead  call- 
ed Ma/pka,  or  Altzpe,  one  of  the  cities  of  refuge. 

RAMAZZINI  (Bcroardin),  an  Italian  phyftcian, 
born  at  Carpi  near  Modena  in  1633.  He  was  protdlor 
of  phylic  in  tlie  univerfityof  Modena  for  18  years;  and 
in  1 700  accepted  an  invitation  from  Padua,  where  he 
was  made  ft&or  of  the  college ; died  in  1714. 
His  works  were  collected  and  publiftied  in  London, 
1716;  of  which,  his  tneatife  Dr  M orbit  /frtifeum , " Of 
* the  peculiar  maladies  of  artificers,”  will  always  be 
cftccmed  ufeful  and  curious. 

RAMEKINS,  a fortrefs  of  the  United  Netherlands, 
on  the  ioutli  coaft  of  the  ifland  of  Walchcvin,  in  the 
province  of  Zeland.  One  of  the  cautionary  towns  gi- 
ven to  t^ucen  Elizabeth  for  the  repayment  of  the  char- 
ges ftic  hail  been  at  for  the  defence  of  this  republic  in 
its  infancy.  Four  miles  cait  of  Fluihing  ; in  N.  Lat.  5 1. 
34.  E.  Long.  4.  34.  « 

RAMESES,  (anc.  gcog.) ; a town  built  by  the  If- 
raclites  during  their  bondage  in  Egypt,  and  from  which 
the  Exodus  took  place,  and  which  muft  have  been  to- 
wards and  not  tar  from  the  Arabian  Gulph,  feeing  in 
the  third  Ration  the  lfraelitcs  arrived  on  its  (hore. 

RAMESES,  king  of  the  Lower  Egypt  when  Ja- 
cob went  thither  witli  his  family,  in  the  1 706th  year 
before  the  Chriftiau  era.  Ancient  authors  mention  ie- 
veral  other  kings  of  Egypt  of  the  fame  name  ; and  it  is 
thought  that  one  of  thole  princes  erected  in  the  temple 
•of  the  luu  at  Thebes,  the  magniticcnt  obcliik  which  the 
emperor  GoniUniine  cauled  to  be  removed  to  Alcxan* 
dria  in  the  year  334  ; and  that  prince  dying,  his  Ion 
Conilantiu*  had  the  obcliik  tranipoitcd  fiom  Alexan- 
dria to  Rome  in  352,  where  it  was  erected  in  tire  grand 
Cjrcus.  Its  height  was  132  feet.  When  the  Goths 
lacked  the  c ty  of  Rome  in  409,  they  overthrew  this 
obcliik,  which  continued  buried  in  the  land  till  the  time 
ci  Sixtus  V.  in  1 587,  when  it  was  found  broken  in  three 
pieces  ; which  being  joined  together,  it  was  let  up  in 
the  1 quart*  of  St  John  dc  Later  an.  On  the  four  tide*  of 


this  wonderful  obelifle  ere  a number  of  figures  and  hie-  Ramifies- 
tOffly pineal  characters,  which,  according  to  the  expli-  rw”* 
cation  of  Ainmianua  Marcdlinus,  contain  the  pntifes  of  u 
Ramdcs. 

RAMIFICA7  ION,  the  wodwftion  of  boughs  or 
branches,  or  of  ;,gurcs  relcmblmg  branches. 

RAM ILL1ES,  a final]  village  of  Brabant,  in  the 
Auftrian  Low  Countries,  12  miles  north  of  Namur, 
and  22  fouth-eail  yf  Bruflcls.  Lat.  50.  51.  Long.  4. 

48.  Famous  for  the  battle  fought  by  the  allies  com- 
manded by  the  duke  of  Marlborough  and  M.  LVAuver- 
quiruut , againft.  that  vf  the  two  crowns,  commanded  by 
the  Ifuke  ol  Havana  and,  Mn  llial  Villeroy,  the  2 2d  of 
May  1706.-  Sec  BRirAns*ti  3^7. 

The  troops  deftined  to  rontpole  the  army  of  the  al- 
lies being  joined  at  the  camp  of  Borchloon  the  20th  of 
May,  halted  the  21ft.  On  the  2 2d  the  army  marched 
from  Borchloon  in  four  columns,  and  polled  itfclf  the 
fame  day,  with  the  right  towards  the  Mill  of  Quorem, 
extending  with  the  left  towards  Biehcn;  from  tins  camp 
was  difeovered  the  army  of  the  two  crowns,  which  wan 
encamped  with  the  hit  at  Ovcr-Efpen,  and  the  right 
towards  the  wikM  of  Chapiaraux,  HevlifTem  in  their 
front,  and  Tidcmont  in  their  rear.  It  was  refolvcd  the 
fame  day  to  march  the  next  morning  towards  the  plain 
of  Mccrdorp  or  Micrdau,  to  view  the  pofture  of  the 
enemies,  and  determine  what  would  be  the  moil  proper 
means  tad  attacking  them  according  to  the  movement 
they  ihfmld  make.  '1  o this  end,  an  advanced  guard  of 
600  horfc  and  all  the  quarter-matters  of  the  army  were 
lent  torward  on  the  23d  at  break  of  day. 

The  fame  morning  about  four,  the  army  marched  in 
eight  columns  towards  the  afurchud  plain.  The  advan- 
ced guard  and  the  quartcr-mailcrf  arrived  about  eight 
aC*th^height  of  Mccrdorp  or  Mierdau  j from  whence 
the  army  ol  the  enemy  was  feen  in  motion  : a little  alter 
it  was  perceived  that  the  enemy  was  marching  through 
the  plain  of  Mount  St  Andrew  in  lour  columns,  of 
which  information  was  given  to  the  duke  of  Marlbo- 
rough and  M.  D’Auverquirquc,  who  immediately  re- 
paired to  lire  laid  height ; and  by  the  time  thefe  gene- 
rals were  arrived  there,  the  head  of  the  enemy's  army 
already  appeared  at  the  tomb  of  Ottomont  upon  the 
caufcway,  near  the  Mchaignc  t whereupon  the  Duke 
of  Marlborough  and  M.  D'Auvcrquirquc  nude  the 
army  advance  with  all  expedition. 

The  enemy,  as  fail  as  they  advanced,  ranged  in  order 
of  battle,  with  their  right  towards  tire  tomb  of  Ottu- 
mont  upon  the  Mchaigue,  extending  with  their  left  to 
Autr'Egiifc  ; having  Trauquicrs  in  front  of  their  right, 
into  which  they  had  thrown  ievcral  battalions  of  infan- 
try and  14  fquadrons  of  dragoons,  who  had  di  (mounted 
their  horfes  to  fupport  them.  They  had  placed  many 
of  their  infantry  and  a conftdcrable  part  of  their  artille- 
ry in  the  village  of  Rainillies,  which  fronted  the  right 
ot  their  main  body,  as  well  as  into  the  village  of  Offuz, 
which  fronted  the  left  of  their  infantry,  and  into  the 
village  of  Autr’Eghfe,  quite  on  tlictr  left.  The  front 
between  the  village  of  KamiUics  and  Autr’Eglife  was 
covered  by  a froail  ft  ream  of  water,  which  rendered  the 
meadows  in  feme  places  marfhes,  and  alfo  by  (cvcral 
roads  covered  with  hedges ; which  difficulties  prevent- 
ed our  cavalry  of  the  right  wing  from  coming  to 
action.  As  fail  as  the  army  of  the  allies  arrived  it 
was  ranged  murder  of  battle ; with  the  left  towards 
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gsm'Uic*  Bonne  f,  and  the  right  towards  Fol*,  and  every  thing 
H was  difpofed  in  order  to  attack.  To  this  end,  four 
^ *tu\  * rt.  battalions  werc  deUthed  to  attack  the  village  of  Fnui- 
quenics,  and  twelve  battalions  to  attack  the  village  of 
KamiUtes,  which  were  to  be  fupported  by  the  whole  in- 
fantry. 

Our  artillery  began  to  cannonade  the  enemy  at  one  ; 
at  about  two,  the  attack  began  with  the  poll  of  Fran- 
. qucii it's  where  our  infantry  had  the  good  fortune  to 
drive  the  enemy  from  tire  fudge*,  where  they  were  ad- 
vantagcoufly  juiftcd,  and  at  the  fame  time  all  the  caval- 
ry of  our  lift  wing  advanced  to  attack  jhat  of  the  ene- 
my** right ; foon  after  all  was  in  action.  Whilll  the 
• cavalry  were  engaged,  the  vjjlage  of  RamiHies  was  like- 
wile  attacked,  and  forced  alter  a vigorous  rrliftance. 

The  bailie  kited  about  two  hours,  and  was  pretty 
cbftinatc ; but  fo  foon  as  our  cavalry  had  gained  ground 
enough,  to  attack  the  enemy  in  flank,  they  began  to 
give  way  ; at  the  fame  time  all  their  infantry  were  put 
in  diforder,  fo  that  the  whole  retreated  in  great  confu- 
fion.  The  cavalry  of  their  left  wing  formed  a little 
upon  the  high  ground,  between  OfFuz  and  Mount  St 
Andrew,  to  favour  their  retreat : but  after  the  infantry 
and  cavalry  of  our  right  wiug  had  tiled  oft-  between  the 
bottom  of  the  village  of  Raiuillics  and  Offuz,  the  whole 
army  marched  in  fcvcral  columns  to  attack  the  enemy 
anew ; but  they  gave  way  before  we  could  come  up 
with  them,  and  retired  in  great  confulion,  fomc  towards 
the  defile  of  the  Abbey  l>c  La  Ramcc  and  towards 
Dongdberge,  others  towards  Judogne,  and  others  again 
towards  Huugorde.  They  were  purfued  all  night  fo 
clofely  that  they  were  obliged  to  abandon  all  their  ar- 
tillery and  baggage,  part  of  which  was  found  at  Judog- 
ne and  at  Hougarde,  with  their  ebefta  of  ammunition. 


RAMPHASTOS,  the  Toucah,  in  ornithology.  Ra«»ph*f- 
Sei  Riiamphastos.  r tt 'J 

RAMSAY  (Allan),  the  Scots  pafloral  poet,  was  a 
barber  in  Edinburgh  in.  the  early  part  of  the  prefent 
centnry.  His  tafte  in  poetry,  however,  has  juftly  rai- 
fed  him  to  a degree  of  fame  that  may  in  fomc  meafure 
be  coufnlered  as  a recompcnfc  for  the  frowns  of  for- 
tune. His  folios  are  in  univerfal  dleem ; as  is  alio 
the  only  dramatic  performance  attributed  to  him,  viz. 

Palm  and  Roger,  or  7 he  Gentle  S*>epb<rdw  a Scots  pa- 
floral.  lie  died  5“  >743  • and  was  lather  to  the  inge- 
iiious  Mr  Ramfav,  a celebrated  painter  of  the  prefent 
age,  ami  who  has  likewife  diltinguifhed  himfelf  by  fomc 
well-written  tracts  on  various  branches  of  polite  litera- 
ture, particularly  tbw  Iaxv/itgiUvr. 

Ramsay  (Andrew  Michael),  generally  knowp  by 
the  name  of  the  Lkevaher  Ram  fay*  was  a polite  Scots 
writer,  born  of  a good  family  at  Ayr  in  1686.  His 
good  parts  and  learning  recommended  him  to  be  tutor 
t*  the  fon  of  the  carl  of  Wetnyfs ; after  which,  concei- 
ving a difguft  at  the  religion  iu  which  he  had  been  edu- 
cated, he  in  the  lame  ill  humour  reviewed  other  Chri- 
flian  churches  j and,  finding  none  to  his  liking,  r cited 
for  a while  in  Dcifm.  While  he  was  m this  uncertain 
ftate  of  mind,  he  went  to  Lcvden  ; where,  falling  into 
tiie  company  of  one  Poiret  a my  flic  divine,  he  received 
the  infection  of  myfticifm  : whidh  prompted  him  totfem- 
fult  M.  Fcnelon,  the  celebrated  archbtfhop  of  Cambray, 
who  had  imbibed  principles  of  the  fame  nature  ; and 
who  gained  him  over  to  the  Catholic  religion  in  1 709. 

The  fubfequent  courts  of  his  life  received  its  direction 
from  his  friendihip  and  connections  with  tliis  prelate  ; 
and  being  appointed  governor  to  the  duke  dc  Chateau 
Thierry,  and  the  prince  de  Turenue,  he  was  made  a 


The  enemy  loft  above  30,000  men,  60  cannon!  0*  knight  of  the  order  of  St  Lazarus.  He  waa  fent  for 


mortars,  ftandards,  colours,  baggage,  &c. ; we  about 
3000.  The  reft  of  the  campaign  was  fpent  in  the  fie- 
ges  of  Oilcnd,  Mcnin,  and  Acth.  Id  fourteen  days 
the  Duke  defeated  and  difperfed  the  belt  appointed  ar- 
my the  French  ever  had,  and  recovered  all  Spanifh  Bra- 
bant, the  marquifatc  of  the  holy  Roman  empire.  The 
army  of  the  enemy  confided  of  76  battalions  and  1 42 
fquadrons,  including  the  king's  honfhold  troops  (La 
Mai  fon  du  Roiji  and  the  army  of  the  allies  was  74  bat- 
taiioQS  and  123  fquadrons.  Confidcring  the  import- 
ance of  the  vi&ory,  the  lofs  of  the  allies  was  very  froall, 
not  above  1 100  being  killed,  and  2600  wounded. 

RAMLA,  the  modem  name  of  Arimathea.  See 
Arimathea. 

RAMMER,  an  inftrument  ufed  for  driving  down 
ftoncs  or  piles  into  the  ground;  or  for  beating  the  earth, 
in  order  to  render  it  more  folid  for  a foundation. 

Rjumkk  of  a Gun*  the  Gunfliek ; a rod  ufed  in  char- 
ging of  a gun,  to  drive  home  the  powder,  as  alfo  the 


to  by  the  chevalier  de  St  George,  to  undertake 

the  education  of  his  children  ; but  he  found  fo  many 
intrigues  and  diffenfions  on  his  arrival  there  in  I 724, 
that  he  obtained  the  Chevalier's  leave  to  return  to  Pa- 
ris. He  died  in  1743,  in  the  office  of  intendant  to  the 
duke  of  Bouillon,  prince  de  Turcnne.  The  molt  ca- 
pital work  of  his  writing  is  the  7 TvWr  of  Cyrut , which 
has  been  feveral  times  printed  in  English. 

^ R a m§A \ (the  Reverend  James),  fo  juftly  ecle* 
brated  for  his  philanthropy,  was,  on  the  25th  of  Ju- 
ly 1733,  born  at  Frafcrffiurgh,  a fmall  town  in  the 
county  #f  Aberdeen,  North  Britain.  His  defeent 
was  honourable,  being,  through  his  father,  from  the* 
Ramfays  of  Melmfe  in  Banffshire,  and  through  his 
mother,  from  the  Ogilvics  of  Puric  in  Angus.  Hi® 
parents  were  of  characters  the  moll  rcfpc&able,  but  in. 
circumftances  by  no  means  affluent.  From  his  carlicft 
years  he  difeovered  a ferious  difpofition,  and  a ft  rung 
thirll  for  knowledge  ; and  after  paffing  through  the 


lhot,  and  the  wad  which  keeps  the  (hot  from  rolling  courfe  of  a Scotch  grammar  fchool  education,  he  was 


RAMPANT,  in  heraldry,  a term  applied  to  a lion, 
leopard,  or  other  bead  that  (Ends  on  its  bind  legs 
and  rears  up  his  fore-feet  in  the  pofhire  of  climbing, 
fflowing  only  half  lus  face,  as  one  eye,  flee.  It  is  diffe- 
rent from  faliant,  in  which  the  bead  feems  springing 
forward  as  if  making  a fall/. 

RAMPART,  in  fortification,  is  an  elevation  of 
earth  round  a place  capable  of  refilling  the  cannon  of 
an  enemy  j.  and  formed  into  ba&ons,  curt! us,  flee. 


inclined  to  pnrfuc  the  ftudics  requisite  to  fit  him  for  the 
profeffion  of  a clergyman  ; an  inclination  with  which- 
the  wifhes  of  lus  mother,  a woman  of  eminent  piety*, 
powerfully  concurred.  Several  circumftances,  however, 
confpired  to  divert  him  for  a time  from  his  favourite' 
purfuit . 

He  was  educated  in  the  episcopal  pcrfua&m;  and  ha- 
ving been  unhappy  enough  to  lofc  his  father  while  yet 
very  young,  he  found,  upon  his  advancing  towards  the 
ftate  of  manhood,  that  the  joint  fortuhes  of  himfelf  and 
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lUmfry.  bis  mother  could  not  bear  the  expence  of  • regular  edu- 
* cation  in  either  of  the  universities  of  Oxford  or  Cara* 
bridge,  which  he  doubtlefi  thought  absolutely  ncceflary 
to  one  who  afpired  to  readability  in  the  church  of 
England.  Yielding  therefore  to  neceflity,  he  rrfolrcd 
to  ftudy  forgery  and  fffiirmacy  j and  was  with  thia  view 
bound  apprentice  to  Dr  Findlay,  a phyfician  ( a)  in  Fra- 
feriburgh.  But  though  obliged  to  relinquish  for  a time 
It  is  favourite  ft  udies,  he  did  not  think  ignorance  excu- 
fable  in  a furgeon  more  than  in  a clergyman,  or  concave 
that  he  could  eve* become  eminent  in  the  profeffion  in 
which  circumitance*  had  placed  him,  merely  by  /kill  in 
fetting  a bone  er  compounding  a medicine.  He  deter- 
mined therefore,  with  the  full  approbation  of  his  mailer, 
who  very  foon  difeovered  his  talents  for  literature,  to 
make  himfeif  acquainted  with  at  Icall  the  outlines  of  the 
liberal  arts  and  fciences  ; and  frith  this  view  he  repaired 
in  1750  to  the  Ring's  College  and  univerfity  of  Aber- 
deen, where  he  obtained  one  of  the  bwfarui  or  exhibi- 
tion* which  arc  there  annually  bellowed  upon  fuch  can- 
didates for  them  as  difplay  the  moll  accurate  knowledge 
of  the  Latin  language.  The  Cmall  fum  of  five  pounds, 
however  (which  none  of  tbefc  burfarie*  exceed),  was 
flin  inadequate  fo  the  expencc  of  refidence  id  college  ; 
but  our  young  ftudent  was  foon  to  obtain  a more  valu- 
able exhibition,  and  to  obtain  it  likewife  by  his  own 
: merit. 

During  the  long  vacation  he  returned  to  his  mailer 
J)r  Findlay,  and  was  by  him  intrufted  with  a very  defpe- 
ratc  cafe  in  furgerjr,  of  which  hit  management  may  be 
faid  to  have  laid  the  foundation  of  his  future  fortunes. 
A female  fervant  of  one  of  the  judge*  of  the  Court  of 
Seffion,  who,  when  the  court  was  ndt  fitting,  refided  in 
• the  neighbourhood  of  Fraferfburgh,  had  been  fo  dread- 
fully gored  by  a bull,  that  hardly  any  hopes  were  enter- 
tained of  her  recovery;  but  Mr  Aainfay,  to  whoflfttare 
(hr  was  entirely  left,  treated  the  wound  with  fuch  Ikil- 
ful  attention,  tliat,  contrary  to  general  expectation,  his 
patient  recovered.  This  at  trailed  the  judge's  notice, 
who  having  informed  himfeif  of  the  young  man's  cir- 
cumilances  and  chara&er,  recommended  him  fo  effec- 
tually to  Sir  Alexander  Ram  fay  of  Balmain,  that  he 
presented  him  with  a burfary  of  1 5 pounds  a-year,  which 
commenced  at  the  next  ftj/ion  or  term)  in  thtflunc  coi- 
legr. 

He  now  profecuted  his  ftudies  with  comfort ; and 
.though  he  was  detained  in  college  a year  long^Mhan  is 
ttfual,  being  obliged,  upon  his  acceptance  of  a fccond 
burfiiry,  to  begin  his  courfe  anew,  he  always  cotifidered 
this  as  a fortunate  circumfbuice,  becaufc  it  gave  him 
the  celebrated  Dr  Reid  three  years  for  his  preceptor. 
To  that  great  and  amiable  philofopher  he  fo  recom- 
mended himfeif  by  his  talents,  his  Induilry,  and  his  vir- 
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another  buriary,  in  his  gift,  of  25  b a-yeir,  to  com-  Ramfsf- 
nvence  immediately  on  the  expiration  of  that  which  he  * ^ 
enjoyed.  This  promife  he  performed  in  the  beginning 
of  the  year  1755;  and  at  the  fblvdtatioa  of  Dr  Findlay 
even  paid  the  money  per  advance  to  enable  the  exhibi- 
tioner to  travel  for  the  purpoic  of  improving  himfeif  in 
his  pmfef&oo. 

Thus  provided,  Mr  Ramfay  went  to  London,  and  flu- 
died  furgery  and  pharmacy  under  the  aufpiccs  of  Dr 
Macauly  j in  whofe  family  he  lived  for  two  years,  car  died 
and  eflccmcd  both  bv  him  and  by  his  lady.  Aftcrwardsi 
having  pafTcd  the  ufual  examination  at  Surgeon’s-hatt* 
he  ferved  in  his  medical  capacity  for  fetertl  years  in  the 
royal  navy;  but  how  long  he  was  continued  in  the  ftation 
of  a mate,  or  when  and  by  whom  he  was  firil  appoint- 
ed furgeon,  we  have  not  been  able  to  learn.  We  cars 
fay,  howcveT,  upon  the  beft  authority,  that  by  his  hu- 
mane and  diligent  difeharge  of  his  duty  in  either  ftation, 
he  endeared  himfeif  to  the  feamcn,  and  acquired  the  e- 
llcent  of  hit  officers. 

Of  his  humanity  there  is  indeed  one  memorable  in* 
fiance,  which  muft  not  be  omitted.  Whilft  he  aded  as 
furgeon  of  the  Arundel,  then  commanded  by  Captain 
(now  Vice-admiral  8ir  Charles)  Middleton,  a flave-fhip 
on  her  paflage  from  Africa  to  the  Weft  Indies  fell  ia 
with  the  fleet  to  which  the  Arundel  belonged.  Ao 
epidemical  diftemper,  too  common  in  fuch  vtflela,  had 
fwept  away  not  only  a great  number  of  the  unfortunate 
negroes,  but  alfo  many  of  the  fitip's  crew,  and  among 
others  the  furgeon.  In  this  diftrtflrd  fituaticn  tbe 
commander  of  the  Guinea  fhip  applied  to  the  Englifli 
Commodore  for  medical  affiftance  ; but  not  a furgeon  or 
furgeon’s  mate  in  the  whole  fleet,  except  Mr  Ramfay, 
would  expofe  himfeif  to  the  contagion  of  fo  dangerous 
• diftemper.  Prompted,  however,  by  bis  own  innate 
benevolence,  and  fully  authorized  by  his  no  lefs  bene- 
volent commander,  the  furgeon  of  the  Arundel,  regard- 
lefs  of  pcrfonal  danger,  and  trufling  in  that  God  to 
whom  mercy  is  more  acceptable  than  ficrifice,  went  on 
board  the  infeded  fhip,  vifited  all  the  patients,  and  re- 
mained long  enough  to  leave  behind  him  written  direc- 
tions for  their  future  treatment.  If  a cup  of  cold  water 
given  in  charity  be  entitled  to  a reward,  how  much 
more  fuch  an  action  as  this  ? But  the  rewards  of  Chri- 
ftianity  are  not  immediate.  Mr  Ramfay  indeed  cfcapcd 
the  contagion  ; but  on  his  return  to  his  own  (hip,  juft 
as  be  had  got  on  the  deck,  he  fell  and  broke  bis  thigh- 
bone ; by  which  he  was  confined  to  his  apartment  for 
ten  months,  and  rendered  in  a Cmall  degree  lame  through 
the  remainder  of  bis  life. 

The  fearlefs  humanity  which  he  difplayed  on  this 
occafion  gained  him  the  friendftiip  and  eftetm  of  Sir 
Charles  Middleton,  which  no  future  adion  of  his  life 


tues,  that  he  was  honoured  with  his  friendftiip  to  the  Jiad  the  fmallcfl  tendency  to  impair ; but  the  fradure 
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day  of  his  death.  Nor  was  it  only  to  his  mailers  that 
his  conduct  recommended  him  ; Sir  Alexander  Ramfay, 
whom  he  vifited  during  fomc  of  the  vacations,  was  fo 
well  plcafcd  with  bis  conversation,  that  he  promifed  him 


of  his  thigh-bone  and  his  fubfequent  lament fs  determin- 
ed him  to  quit  the  navy,  and  once  more  turn  hie 
thoughts  towards  the  church.  Accordingly,  while  the 
Arundel  lay  at  St  ChrillopWs,  he  opened  his  views  to 

fome 


(a)  In  the  remote  towns  of  Scotland  the  fame  man  generally  ads  in  the  triple  capacity  of  phyfician,  furgeon, 
and  apothecary  ; and  we  could  mention  d odors  of  phyfic  of  the  firft  eminence,  who  pradife  thus  within  forty 
.miles  of  Edinburgh-  i 
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R»fsy.  fame  of  the  principal  inhabitants  of  that  Ifland,  by  whom 
u * he  was  fo  ftrongly  recommended  to  the  bifhop  of  Lon- 
don,  that  on  his  coming  home  with  Sir  Charles  Mid- 
dleton, who  warmly  joined  in  the  recommendation,  he 
was  admitted  into  orders ; after  which  he  immediate- 
ly returned  to  St  ChriftophciJf,  where  he  was  present- 
ed by  the  governor  to  two  rc&orits,  valued  at  700L  a- 
year. 

As  foon  as  he  took  pofleffion  of  his  livings,  in  1763, 
he  married  Mifs  Rebecca  Akers,  the  daughter  of  a 

Elantcr  of  the  belt  family  connections  in  the  ifland,  and 
egan  to  regulate  his  household  on  the  pious  plan  incul- 
cated in  his  Ejfay  on  fix  ‘ Treatment  and  Converfon  of  the 
African  Slaws  in  thr  Rntifb  Sugar  Colonies.  He  fum- 
moned  all  his  own  flaves  daily  to  the  prayers  of  the  fa- 
mily, when  he  took  an  opportunity  of  pointing  out  to 
them  their  duty  in  the  plained  terms,  reproving  tbofc 
that  had  done  amifs,  and  commending  fuch  as  had  Ihown 
any  thing  like  virtue  ; but  he  confefled  that  his  occa- 
fions  for  reproof  were  more  frequent  than  for  commen- 
dation. As  became  his  office  and  character,  he  incul- 
cated upon  others  what  he  praftifed  himfelf,  and  knew 
to  be  equally  the  duty  of  all.  **  On  his  firit  fcttlcment 
os  a minuter  in  the  Wed  Indies,  he  made  fome  public 
attempts  to  indruft  flaves.  He  began  to  draw  up  fome 
cafy,  plain  difeourfes  for  their  indrnction.  He  invited 
them  to  attend  on  Sundays,  at  particular  hours.  He 
appointed  hours  at  home  toindrutt  fuch  fenfiblc  flaves  as 
would  of  thcmfclves  attend.  He  repeatedly  exhorted  their 
mailers  to  encourage  fuch  in  tlieir  attendance.  He  re- 
commended the  French  cuflom,  of  beginning  and  end- 
ing work  by  prayer.  But  inconceivable  is  the  lidlcff* 
ncis  with  which  he  was  heard,  and  bitter  was  the  ccn- 
fure  heaped  on  him  in  return.  It  was  quickly  fugged- 
ed,  and  generally  believed,  that  he  wanted  to  interrupt 
the  work  of  Haves,  to  give  them  time,  forfoothsrto  fcy 
their  prayers  ; that  he  aimed  at  the  making  of  them 
Chridtant,  to  render  them  incapable  of  being  good 
flaves.  In  one  word,  he  flood,  in  opinion,  a rebel  con- 
rid  againd  the  intered  and  majefty  of  plantcrlhip.  And 
as  the  Jews  fay,  that  in  every  punilhmcnt,  with  which 
they  have  been  proved,  fince  the  bondage  of  Egypt, 
there  has  been  an  ounce  of  the  golden  calf  of  Horcb  ; 
fo  might  he  fay,  that  in  ever)'  instance  of  prejudice  (and 
they  were  not  a few)  with  which,  till  within  a year  or 
two  of  his  departure  from  the  country,  he  was  excrci- 
fed,  there  was  am  ounce  of  his  fruitless  attempts  to  im- 
rovc  the  minds  of  flaves.  In  the  bidding  prayer,  he 
ad  inferted  a petition  for  the  convcrfion  of  tbofc  per- 
fons.  But  it  was  deemed  fo  difagreeable  a memento,  that 
fcvcral  white  people,  on  account  of  it,  left  off  attending 
divine  fcrvicc.  He  was  obliged  to  omit  the  prayer  en- 
tirely, to  try  and  bring  them  back.  In  fhort,  neither 
were  the  flares,  at  that  time,  deflrous  of  being  taught, 
hot  were  their  maders  inclined  to  encourage  them." 

That  he  was  hurt  by  this  neglect  cannot  be  queftion- 
ed,  for  he  had  a mind  benevolent,  warm,  and  irritahlc  ; 
but  he  dill  retained  many  friends  amongil  the  mod  wor- 
thy members  of  the  community  : and  as  he  was  confci- 
ous  of  having  done  nothing  more  than  his  duty,  he  con- 
doled himfelf  with  reflecting,  that  thofc  arc  M bleffcd 
whom  men  revile,  and  perfccute,  and  fpcak  all  manner 
of  evil  againd  falfcly,  for  the  fake  of  the  gofptl.” 

Although  his  ferious  ftudies  were  now  theological, 
he  conftdcrcd  himfelf  as  anfwtrablc  to  God,  his  country, 
Vol.  XV.  Part  II. 


and  hie  own  family,  for  a proper  ufc  of  every  branch  of  Rsmfcy* 
knowledge  which  he  poflefled.  He  therefore  took  the 
chaigc  of  fever  al  plantations  around  him  in  the  capaci- 
ty of  a medical  practitioner  t and  attended  them  with 
unremitting  diligence,  and  with  great  fuccefs.  Thus  he  . 
lived  ti’l  the  pear  1777*  when  relinqu idling  the  practice 
of  phytic  entirely,  he  paid  a vifit  to  the  place  of  his  na- 
tivity, which  he  had  not  feen  tinge  1755.  His  mother, 
whofc  latter  days  he  had  made  comfortable  by  a hand- 
fome  annuity,  had  been  dead  for  fome  years  ; but  he  re- 
.warded  all  who  had  been  attentive  to  her,  or  in  early 
life  ferviceabUr  to  himfelf;  and  he  edtitinued  the  petition 
to  a filter  who  had  a numerous  family,  for  which  her 
hufbattd  was  unable  to  provide. 

After  remaining  three  weeks  in  Scotland,  and  near 
a year  in  England,  during  which  time  he  was  admitted 
into  the  confidence  of  Lord  George  Germaine,  fecre- 
tary  of  date  tor  the  American  department,  Mr  Ranw 
fay  was  appointed  chaplain  to  Admiral  Barrington, 
then  going  out  to  take  a command  in  the  Welt  In- 
dies. Under  this  gallant  officer,  arid  afterwards  un- 
der Lord  Rodney,  he  was  prefent  at  fcvcral  engage- 
ments, where  he  difplaycd  a fortitude  and  zeal  for  the 
honour  of  his  country  which  would  not  have  difgraccd 
the  olded  admiral.  To  the  navy,  hiked,  he  feems  to 
have  been  Itrongly  attached  ; and  he  wrote,  at  an  early 
period  of  his  life,  an  Ejfay  on  the  Duty  and  £>y al ific aliens 
or a Sea^)JJicert  with  lucn  a knowledge  of  the  ^thrice 
as  would  have  done  honour  to  the  pen  of  the  mod  ex- 
perienced commander.  Of  the  frit  edition  of  this  eflay 
the  profits  were  by  its  benevolent  author  appropriated 
to  the  Magdalen  and  British  lying-in  hofpitals,  as  thole 
of  thefccond  and  third  (which  lafl  was  published  about 
the  period  of  which  wc  now  write)  were  to  the  maritime 
fchool,or,in  the  event  of  its  failure,  to  the  marine  fociety. 

Although  careffcd  by  both  the  admirals  under  whom 
hodtrved,  and  having  fuch  influence  with  the  latter  as 
to  be  able  to  render  uTential  fcrviccs  to  the  Jews  and 
other  perfoua  whom  he  thought  hnflhly  treated  at  the 
capture  of  St  Euftatius,  Mr  Ramfay  once  more  quitted 
the  fea-fcrvice,  and  retired  to  his  palloral  charge  in  the 
Ifland  of  St  Chrillopher’s.  There,  however,  though  the 
former  animotities  againff  him  had  entirely  fubfided,  and 
though  lus  frictidtiup  was  now  foiicitcd  by  every  peifon 
.of  coi^qucncc  in  the  ifland,  he  remained  but  a little 
while.  Sick  of  the  life  of  a planter  and  of  the  pro- 
fpe&  of  flaverv  around  him,  he  rcflgned  his  livings, 
bade  adieu  to  the  ifland,  and  returned  to  England  with 
his  wife  and  family  in  the  end  of  the  year  1781.  Im- 
mediately on  his  arrival,  he  was,  through  the  intereft 
of  his  Aeady  friend  Sir  Charles  Middleton,  prefented  to 
the  livings  of  Triton  and  Nettlcdcad  in  the  county  of 

Kmt. 

Here  he  was  foon  determined,  by  thr  advice  of  tbofc 
whom  he  mod  iefpe£tcd,  to  publifli  an  Ejfay  % which  had 
been  written  many  years  before,  on  thr  Treatment  and  \ 
Converfion  of  African  Slaves  m the  Brrti/b  Sugar  Colo- 
nies. The  controveify  in  which  this  publication  invol- 
ved him,  and  the  acrimony  with  which  it  was  carried 
on,  are  fo  frefh  in  the  memory  of  all  our  readers,  that 
no  man  who  thinks  of  the  narrow  limits  within  which 
our  biographical  articles  mud  be  confined,  will  blame 
us  for  not  entering  into  a detail  of  the  particulars.— 
Torrents  of  obloquy  were  poured  upon  the  benevolent 
author  by  writers  who  were  unfair  enough  to  conceal 
• 5 H *••••*’*  their 
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'abounded  with  Circafms,  which  the  moll  rational  bunds 
to  the  caufc  which  he  fupportrd  would  not  Inve  been 
furry  to  fee  blotted  from  hit  pngev.  The  provocation, 
however,  which  he  received  was  great ; and  Mr  Ram- 
fay,  though  an  amiable,  virtuous,  and  pious  man,  had 
a warmth  of  temper,  which,  though  not  deferring  of 
piaife,  will  be  cenfured  by  none  who  n.  licit  on  the  frailties 
of  our  oommon  nature.  That  the  particular  calumnies 
prepay  ted  againll  him  on  this  ocrihion  were  wholly 
groundlcfs,  it  is  impofliblc  to  doubt,  if  we  admit  him 
to  have  been  polTcficd  of  common  umln  Handing.  When 
I’gme  years  ago  a dory  was  circulated,  of  Swift’s  li- 
ving, when  prebendary  of  Kilroot,  been  omvitted  be- 
fore a magi  Urate  of  an  attempt  to  commit  a rape  cut 
the  body  of  one  of  his  parifl)  loners,  it  was  thought  a 
fuffictrnt  confutation  of  the  calumny  to  put  the  retail- 
cr  of  it  in  mind,  that  tlic  dean  of  St  Patrick's,  though 
detefted  by  the  moft  powerful  faction  in  the  Icing dt >rn, 
Jampooued  without  dread,  and  with  great  feverity,  the 
clean  of  Ferns  for  the  very  crime  of  which,  had  tliia 
anecdote  been  true,  he  muff  have  been  confciuiu  that 
all  Ireland  knew  himfelf  to  be  guilty  1 Such  conduct 
cannot  he  reconciled  to  common  fenfe.  Had  Swift 
tern  a tadlher.  though  he  might  have  been  penitent, 
and  ivafoncd  in  general  terms  againll  giving  way  to 
fuch  licentious  pafTions,  he  would  never  have  fatynfed 
a particular  ferfon  for  the  crime  of  which  he  himfelf" 
flood  convicted.  In  like  manner,  had  Mr  Ramfay  been 
a tyrant  to  hr.  own  (laves,  though  he  might  have  ar* 
gtted  againll  flavery  in  the  abltrart,  on  tlie  broad  bafi* 
of  virtue  and  religion,  he  never  could  have  arraigned 
for  fimilar  cruelty  a number  of  individuals  in  the  very 
ifland  which  witnefled  his  own  enormities. 

But  the  melancholy  part  of  the  narrative  is  behind. 
The  agitation  given  to  his  mind  by  thefe  calumnies^ 
and  the  fatigues  lie  underwent  in  his  endeavours  to  re- 
feue  from  mifcry  the  moll  hdplds  portion  of  the  human 
race,  contributed  to  Ihorten  a life  in  no  common  degree 
ufeful.  He  had  been  for  fome  time  afflicted  with  a pain 
hi  his  ftomach,  for  which  he  was  pervaded  upon,  tha* 
with  great  rclottaoce,  to  try  the  effects  of  air  and  ex- 
ercife,  by  attempting  a journey  of  too  miles.  But  in 
I,otuh>n,  being  feized  with  a violent  vomiting  of  blood, 
he  was  unable  either  to  proceed  or  to  be  removed 
home  ; and  in  the  houfc  of  Sir  Charles  Middleton  he 
ended  his  days,  on  the  loth  of  July  1 789,  amidtt  the 
trroane  of  his  family,  and  the  tears  of  many  friends.  — 
Thus  died  a man,  of  whom  it  is  not  too  much  to  fay, 
that  14  the  bit  fling  of  many  that  were  ready  to  pcrKh 
came  upon  him  for  whatever  be  tbc  fate  of  the  Gave- 
trade  (fee  Slav  fry),  it  i*  otttain  that  his  suitings 
have  contributed  much  to  meliorate  the  treatment  of 
flaves.  He  left  behind  him  a widow  and  three  daugh- 
ters : and  his  works,  befidcs  thofc  to  which  we  have  al- 
luded, con fi 11  of  a volume  of  Sca-ftrmotut  preached  o» 
hoard  his  majefty’s  Ihip  the  Prince  of  Wales,  which 
(how  him  to  have  beta  a mailer  of  true  pulpit-clo- 
qucncc  ; and  a Trraifc  on  Signal*,  which  was  certainly 
written,  and  we  think  printed,  though  we  know  not 
whether  it  was  ever  pubbthed. 

RAMSDEN’s  Machim*  for  DnmJing  Mathema- 
tical Instruments,  is  a late  invention,  by  which 
theic  divifions  can  be  performed  with  exceeding  great 
accuracy,  fuch  as  would  formerly  have  been  deemed  in- 


On  difeoming  the  method  of  conftraA'og  Rwflo** 
this  machine,  its  inventor,  Mr  Ramfdcn  of  Piccadilly, 
received  6 1 5 1.  hum  the  commiffoncrs  of  longitude  j * ^ 
engaging  himfelf  to  initrudl  a certain  number  of  per- 
hvis,  not  exceeding  ten,  in  the  method  of  making  and 
ufiug  thii»  machine  from  the  28th  Odobcr  1775  to 
28th  ()<fk>btr  777:  alfo  binding  himfcli  to  divide  a!i 
ottant*  and  fcatauts  by  the  fame  engine,  at  the  rate 
of  three  (hillings  for  each  o&ant,  and  fix  (hillings  for 
each  bralt  (extant,  with  Nonius’s  dmfious-  to  half"  mi- 
nutes, for  a*  long  rime  as  the  conjiniffiorurs  thould 
think  proper  to  let  the  engine  remain  in  bis  poffdliorj- 
Of  this  fum  of  6t  j L paid  to  Mr  Ramfdeu,  300 L was 
given  him  as  a reward  for  the  improvement  mane  by 
lorn  in  difeovering  the  engine,  and  the  remaining  315J. 
for  hia,giving  up  the  property  of  it  to  the  commif- 
fioncrs. The  following  delcription  of  the  engine,  is 
that  given  upon  oath  by  Mr  Ramfdcn  himfelf. 

**  Th u engiue  coufifisof  a lqrgt  wlieel  of  bcll-metal*. 
flippy nt ed  on  a mahogany  (land,  having  three  legs* 
which  arc  llrongly  connected  together  by  braces,  fo 
as  to  make  it  perfectly  Heady.  On  each  leg  of  the 
ftand  i*.  placed  a conical  fri&ion-pullcy,  whereon  the 
dividing-wheel  reds:  to  prevent  the  wheel  from  Aid- 
ing off  the  fri&ion-piiIleyK,  the  bell  metal  centre  under 
it  turns  in  a focket  on  the  top  uf  tike  (land. 

“ The  circiunfcrence  of  the  wheel  is  ratched  or  cut 
(by  a method  which  will  be  dcfcrihtd  hereafter)  into 
2 1 6-i  teeth,  in  which  an  endlefs  (crew  ails.  bix  re- 
volutions of  the  ferew  will  more  the  wheel  a (pace  * 
equal  to  one  degree. 

44  Now  a circle  of  brafs  being  fixed  on- the  ferrw  ar- 
bor, having  its  circumference  divided  into  60  parts, 
each  divihon  will  consequently  anfwcr  to  a motion  of 
the  wheel  of  10  fcconds,  fix  of  tlicm  will  be  equal  to 
a minute,  &c. 

44  Several  different  arbors  of  tempered  fieri  are  truly- 
ground  into  the  focket  in  the  centre  of  the  wheel.  "Hie 
upper  parts  of  the  arbors  that  (land  above  the  plane 
ace  turned  of  various  fixes,  to  (uit  the  centres  of  dif- 
ferent pieces  of  work  to  be  divided. 

M When  any  infirument  is  to  be  divided,  the  centre 
of  it  is  very  exadtty  fitted  on  one  of  theft  arbors  ; and' 
the  infirument  is  fixed  down  to  the  plane  of  the  divid- 
ing wheel,  by  means  of  (crews,  which  fit  into  holes 
n»ade  in  the  radii  of  the  wheel  for  that  purpofe. 

44  Hie  inflnuncnt  being  thus  filled  on  the  plane  of 
the  wheel,  the  frame  which  carries  the  dividing-point 
is  connected  at  out  end  by  fingcr-icrews  with  the  frame 
which  carries  the  endlefs  ferew ; while  the  other  end’ 
embraces  that  part  of  the  fteel  arbor,  which  Hands 
above  the  infirument  to  bo  divided,  by  an  angular 
notch  in  a piece  of  hardened  fieri  ; by  this  means  both 
ends  o£  the  frame  are  kept  perfectly  Heady  and  fret. 

Cram  any  (hake. 

“ The  frame  carrying  the  dividing-point  or  tracer,, 
is  made  to  Aide  on  the  frame  which  carries  tbc  endhda 
ferew  to.  any  diftancc  from  the  centre  of  the  wheel  aa 
the  rad  ilia  of  the  infirument  to  be  divided  may  require, 
and  may  be  there  fafiened  by  tightening  two  clamps  ; 
and  the  dividing- point  or  tracer  being  connected  with 
the  damps  hy  the  double-jointed  frame,  admits  a free 
and  eafy  motion  towards  or  from  the  centre  for  cut- 
ting the  divifions,  without  any  lateral  (hake. 

44  From  what  haa  been  faid,  it  appears,  that  an  in* 
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lm'«  ftmment  thus  fitted  on  rite  dividing- wheel  may  be 
. moved  to  any  angle  by  the  ferew  and  divided  circle  on 
" its  arbor*  and  that  this  angle  may  be  marked  on  the 
limb  of  the  inftrument  with  the  gTeatell  exadnefs  by 
the  dividing* point  or  tracer,  which  can  only  move  in 
a direct  line  tending  to  the  centre,  and  is  altogether 
fired  from  thofe  inconveniences  that  attend  cutting  by 
means  of  a ftnu^ht  edge.  This  method  of  drawing 
lines  will  alfo  prevent  anv  error  that  might  arife  from 
an  expanfion  or  contradion  of  the  metal  during  the 
time  of  dividing. 

44  The  ferew-frame  is  fixed  on  the  top  of  a conical 
pillar,  which  turns  freely  round  its  axis,  and  alio  moves 
freely  towards  or  from  the  centre  of  the  wheel*  f° 
that  the  ferew-frame  may  be  entirely  guided  by  the 
frame  which  corners  it  with  the  centre  : by  this  means 
any  excentricicy  of  the  whed  and  the  arbor  would  not 
produce  any  error  in  the  dividing  ; and,  by  a particular 
contrivance  (which  will  be  described  hereafter),  the 
ferew  when  prefled  again tl  the  teeth  of  the  wheel  always 
moves  parallel  to  itfelf  j To  that  a line  joining  the  centre 
of  the  arbor  and  the  tracer  continued,  will  always  make 
equal  angles  with  the  ferew. 

ccjcxxxui  M Figure  I.  reprefents  a perfpe&ive  view  of  the  en- 
gine. 

Piste  41  Fig.  2.  is  a plan,  of  which  fig.  3.  reprefents  a fee- 
<)CccxxxiVtioa  on  the  line  ns. 

44  The  large  wheel  A is  45  inches  in  diameter,  and 
has  ten  radii,  each  being  fupported  hy  edge-bars,  as 
reprefented  in  fig.  3.  Thcfc  bars  and  radii  arc  con- 
nected by  the  circular  ring  B,  24  inches  in  diameter 
and  3 deep  ; and,  for  greater  Arength,  the  whole  is  caft 
in  one  piece  in  bell-metal. 

44  As  the  whole  weight  of  the  wheel  A refts  on  its 
ring  B,  the  edge-bars  arc  deepett  where  they  join  it  ; 
and  from  thence  their  depth  dirnmillies,  both  towards 
the  centre  and  the  circumference,  as  reprefented  in 
fiK-  }■ 

44  l*he  furfacc  of  the  whed  A was  worked  very  even 
and  fiat,  and  its  circumference  turned  true.  The  ring 
C,  of  fine  brafs,  was  fitted  very  exadly  on  the  circuin- 
fereocc  of  the  wheel ; and  was  fattened  thereon  with 
ferews,  which,  after  bring  ferewed  as  tight  as  poflihlc, 
were  well  rivetted.  The  face  of  a large  chuck  being 
turned  very  true  and  fiat  in  the  lath,  Ute  flattened  fur- 
™ *3.  face  A of  the  wheel  was  fattened  againil  it  with  hold- 
fail*  ; and  the  t wo  fur  faces  and  circumference  of  the 
ring  C,  a hole  through  the  centre  and  Uie  plane  part 
round  (b)  it,  and  the  lower  edge  of  the  ring  B,  weir 
turned  at  the  fame  time. 

44  D is  a piece  of  hard  bell-metal,  having  the  hole, 
which  receives  the  ftcel-arbor  (d),  made  very  fir  sight 
and  true.  Tins  brll-mctal  was  turned  very  true  on 
an  arbor  ; and  the  fact,  which  retts  on  the  wheel  at  (b), 
was  turned  very  flat,  fo  that  the  Heel  arbor  (d)  might 
flitnd  perpendicular  to  tbt  plane  of  the  wheel : this 
hell-metal  was  fattened  to  the  wheel  by  fix  ttcel 
ferews  (1). 

44  A brafs  foeket  Z is  fattened  on  the  centre  of  the 
mahogany  ttand,  and  receives  the  lower  part  of  the 
bdl-mctal  piece  D,  being  made  to  touch  the  bell- 
rr.ttal  in  a narrow  part  near  the  mouth,  to  prevent  any 
obliquity  of  the  wheel  from  bending  the  arbor  : good 
fitting  ii  by  no  means  ctcdlary  here  ; ttnee  any  make 
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in  this  foeket  will  produce  no  bad  effed,  as  w3I  appear  Rsmfdeo’s 
hereafter  when  we  dc  (bribe  the  cutting  frame.  Mathir*. 

44  The  wheel  was  then  put  on  its  ttand,  the  lower  Yifi.i,  % 
edge  of  the  ring  B retting  on  tlie  circumference  of  tody-'  ' 
three  conical  friction-pulley*  W,  to  facilitate  its  mo- 
tion round  its  centre.  ‘Hie  axis  of  one  of  thefe  pulleys 
is  in  a line  joining  the  centre  of  the  wheel  and  the 
middle  of  the  cudlcfs  ferew,  and  the  other  two  placed 
fo  as  to  be  at  equal  diitances  from  each  other. 

44  F is  a block  of  wood  ftrongly  fattened  to  one  of  the  Pig.  f . 
legs  of  the  ttand;  the  piece  (g)  is  ferewed  to  the  upper 
fide  of  the  block,  and  has  half  holes,  in  which  the 
tranfvcrfc  axis  (h)  turns ; the  half  holes  arc  kept  toge-  Fig.  4* 
ther  b jr  the  ferews  (i). 

44  1 he  lower  extremity  of  the  conical  pillar  P termi-  Fig.  i.dt  4, 
nates  in  a cylindrical  ftcelpin  (k),  which  pafle*  through  fig.  ^ 
and  turns  in  the  tranfvcrfc  axis  (h),  and  is  confined  by 
a cheek  and  ferew. 

44  To  the  upper  end  of  the  conical  pillar  is  fattened 
the  frame  G,  iu  which  the  endlcfs  ferew  turns : the  Fig.  4. 
pivots  of  the  ferew  are  formed  in  the  manner  of  two 
fruftums  of  cones  joined  by  a cylinder,  as  reprefent- 
ed at  X-  'Fhcfc  pivots  arc  confined  between  half 
poles,  which  prefs  only  on  the  conical  parts,  and  do  Fig.  5. 
not  touch  the  cylindric  parts  : the  half  holes  are  kept 
together  by  ferews  (a),  which  may  be  tightened  at  any 
time,  to  prevent  the  (crew  from  (baking  in  the  frame. 

44  On  the  ferew-arbor  is  a fmall  whed  of  brafs  K,  *'  ** 
having  its  outfidc  edge  divided  into  60  parts,  and  num-  ' i ’ 
bered  at  every  6th  divifion  with  1,  2,  flee,  to  10.  The 
motion  of  this  wheel  is  ihown  by  the  index  (y)  on  the  Fig.  4-flc  5* 
ferew-frame  G. 

44  H reprefents  a part  of  the  ttand,  having  a parallel  Fig.  c, 
flit  in  the  direction  towards  the  centre  of  the  wheel, 

Urge  enough  to  receive  the  upper  part  of  the  conical 
brafs  pillar  P,  which  carries  tlie  ferew  and  its  frame  ; 
and  as  the  reiiftance,  when  the  wheel  is  moved  by  the 
endlcfs  ferew,  is  againil  that  fide  at  the  lid  H which 
is  towards  the  left  hand,  that  Jidc  of  the  flit  is  faced 
with  brafs,  and  the  pillar  is  prefled  againil  it  by  a 
tted  fpring  on  the  oppolke  fide : by  this  means  the 
pillar  is  ftrongly  fupported  laterally,  and  yet  tlie  ferew 
may  be  eaiily  preflea  from  or  again  it  the  circumference 
of  the  wheel,  and  the  pillar  will  turn  freely  on  its  axis 
to  take  any  diredion  given  it  by  the  frame  L. 

“ At  each  corner  of  the  piece  I arc  ferews  (n)  o fFig.  4* 
tempered  ilcel,  having  poliihtd  conical  poiuts : two  of 
them  turn  in  conical  holes  is  the  ferew-frame  near  (o), 
and  the  points  of  the  other  two  ferews  turn  in  holes 
in  the  piece  Qj  the  ferews  (p)  are  of  ftcel,  which  being 
tightened,  prevent  the  conical  pointed  ferews  from  un- 
tu ruing  when  the  frame  is  moved. 

44  L is  a brafs  frame,  which  ferves  to  conned  the  end-  F‘d-  »» *» 

Irfs  ferew,  hs  frame,  See.  with  the  centre  of  the  whet  I : 

each  arm  of  this  frame  is  terminated  by  a fled  (crew, 

that  may  be  patted  through  any  of  the  holes  (q)  in  the  p-  4 

piece  Q,  as  the  thickness  cf  work  to  be  divided  on 

the  wheel  may  require,  and  are  fattened  by  the  finger-  . . 

nuts  (r). 

44  At  the  other  end  of  this  frame  is  a flat  piece  of  r ^ 
tempered  ftecl  (b),  wherein  is  an  angular  notch:  when 
the  endlcfs  (crew  is  prefled  agaiufl  the  teeth  on  the  cir- 
’cuxnfcrcnce  of  the  wheel,  which  may  be  done  by  turn-  — t * 
ing  the  fingcr-fcscw  S,  to  prefs  agamtt  the  firing  (t),  s* 
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*F*m(*en’athis  notch  embraces  and  prefiet  againil  the  fteel  arbbr 
Machine.  ^ This  end  of  the  frame  may  be  mi  fed  or  dtpreffed 
fig.  *.  moving  the  prifmatic  Hide  (u),  which  may  be  fixed 

Fig.  i,»,  fi.*1  “y  height  by  the  four  llecl-fcrews  (v). 
fie  t'tcb  **  bottom  of  this  Aide  lias  a notch  (k),  whofe 
‘plane  is  parallel  to  the  endlcfs- ferew;  and  by  the  point  of 
Fig.  3.  the  arbor  (d)  refting  in  this  notch,  this  end  of  the 
F‘g*  1,  S*  ^rame  '*  presented  from  tilting.  The  ferew  8 is  pre- 
sented from  unt tuning,  by  tightening  the  finger- 
nut  (w). 

4‘  The  teeth  on  the  circumference  of  the  wheel  were 
cut  by  the  following  method  s 
' “ Having  confidered  what  number  of  teeth  on  the 

circumference  would  be  moll  convenient,  which  in  this 
1 * engine  is  2160,  or  3^ o multiplied  by  6,  I made  two 

» ferew s of  the  fame  dim rn funis,  of  tempered  Heel,  in 

the  manner  hereafter  deferibed,  the  interval  between 
the  threads  being  fuch  as  1 knew  by  calculation 
would  come  within  the  limits  of  what  might  be  turned 
off  the  circumference  of  the  wheel : one  of  thefc  fertws, 
which  was  intended  for  retelling  or  cutting  the  teeth, 
was  notched  acrofs  the  threads,  fb  that  the  ferew,  when 
prefled  againil  the  edge  of  the  wheel  and  turned  round, 
cut  in  the  manner  of  a faw.  ’nien  having  a frgment 
of  a circle  a little  greater  than  60  degrees,  of  about 
the  fame  radius  with  the  wheel,  and  the  circumference 
made  true,  from  a very  fine  centre,  I deferibed  an  arch 
near  the  edge,  and  fet  off  the  chord  of  60  degrees  on 
this  arch.  This  fegment  was  put  in  the  place  of  the 
wheel,  the  edge  of  it  was  ratched,  and  the  number  of 
revolutions  and  parts  of  the  ferew  contained  between 
the  interval  of  the  60  degrees  were  counted.  The 
radius  was  corrected  in  the  proportion  of  360  revolu- 
tions, which  ought  to  have  been  in  60  degrees,  to  the 
number  actually  found  ; and  the  radius,  fo  corrected, 
was  taken  in  a pair  of  beam  compafics  : while  the 
wheel  was  on  the  lath,  one  foot  of  the  compaflc*  was 
put  in  the  centre,  and  with  the  otlicr  a circle  was  de- 
scribed on  the  ring  ; then  half  the  depth  of  the  threads 
of  the  ferew  being  taken  in  dividers,  was  fet  from  this 
circle  outwards,  and  another  circle  was  deferibed  cut- 
ting this  point ; a hollow  was  then  turned  on  the  edge 
of  the  wheel  of  the  fame  curvature  as  that  of  tlie  ferew 
at  the  bottom  of  the  threads : the  bottom  of  this  hol- 
low was  tamed  to  the  fame  radius  or  diflancc  from  the 
centre  of  the  wheel,  as  the  outward  of  the  two  circles 
before-mentioned. 

**  The  wheel  was  now  taken  off  the  lath  ; and  the 
**3-  bell-metal  piece  D was  ferewed  on  as  before  directed, 
which  after  this  ooght  not  to  be  removed. 

**  From  a rory  exad  centre  a circle  was  deferibed 
1*  *,  3 on  the  ring  C,  about  V*  of  an  inch  within  where  the 
bottom  of  the  teeth  would  come.  This  circle  wan  di- 
vided with  the  greateft  exadnefs  I was  capable  of,  firft 
into  five  parts,  and  each  of  thefe  into  three.  Tbefc 
parts  were  then  bifc&cd  four  times:  (that  is  to  fay) 
luppoiing  the  whole  circumference  of  the  wheel  to  con* 
tain  2160  teeth,  this  being  divided  into  five  parts,  each 
would  contain  432  teeth;  which  being  divided  into  three 
parts,  each  of  them  would  contain  1 44  ; and  this  fpace 


bifefted  four  times  would  give  72,  36,  18,  and  91  there- 

fore  each  of  the  Lift  divifiuns‘would  contain  nine  teeth.  <^AClil,8e-. 

But,  as  I was  apprehend ve  fome  error  might  ar ife  from  ' 

quinquefedioo  arid  trifedion,  in  order  tuexamiiie  the 

accuracy  of  the  divilions,  *1  deferibed  another  circle  on 

the  ring  C,  Vn  inch  within  the  former,  and  dirided  it  Fig.  7, 

by  continual  bi  tedious,  as  2160,  1080,  £4->,  270,  135, 

67!,  and  33' } and  as  the  fixed  wire  (to  be  deferibed 
prefcntly)  croffol  both  the  circles,  I could  examine 
their  agreement  at  every  1 35  revolutions  ; (after  retch- 
ing, could  examine  it  at  every  33*)  : but,  not  t’nding 
any  fenfiblc  difference  between  the  two  fets  of  divilions, 

I,  for  ratching,  made  choice  of  the  former;  and,  as 
the  eoincidcnce  of  the  fixed  wire  with  an  interfedion 
could  be  more  exactly  determined  than  with  a dot  or 
divilion,  1 therefore  made  ufc  of  intcrfc&ions  in  both 
circles  before  deferibed. 

“ The  arms  of  the  frame  L were  connedcd  by  a thin  Fig.  y. 
piece  of  brafs  of  ^ of  an  inch  broad,  having  a hole  in 
the  middle  of  of  an  inch  in  diameter-;  acrofs  this 
hole  a fiUer  wire  was  fixed  cxadly  in  a line  to  the  cen- 
tre of  the  wheel ; the  coincidence  of  this  wire  with  the 
interfedtion*  was  examined  by  a lens  T\j  inch  focus, 
fixed  in  a tube  which  was  attached  to  one  of  the  arms 
I.  (a).  Now  a handle  or  winch  being  fixed  on  the 
end  of  the  ferew,  the  divifion  marked  10  on  the  circle 
K was  fet  to  itj  index,  and,  by  means  of  a clamp  aud 
adjufting  frrew  for  that  purpofc,  the  interfediou  mark- 
ed 1 on  the  circle  C was  fet  cxadly  to  coincide  with 
the  fixed  wire  ; the  'ferew  was  then  carefully  preffed 
agnintl  the  circumference  of  the  wheel,  by  turning  the 
finger-ferew  S ; then,  removing  the  clamp,  I turned 
the  ferew  by  its  handle  9 revolutions,  till  the  interfee- 
tion  marked  240  came  nearly  to  the  wire ; then,  un- 
turning  the  finger-ferew  S,  I rt leafed  the  ferew  from 
tire  wheel,  and  turned  the  wheel  back  till  the  uitcrfee- 
tion  marked  2 exactly  coincided  with  the  wire,  and, 
by  means  of  the  clamp  before- mentioned,  the  divifion 
to  on  the  circle  bang  fet  to  its  index,  the  ferew  was 
preffed  againil  the  edge  of  the  wheel  by  the  finger- 
ferew  8 ; the  clamps  w ere  removed,  and  the  ferew  turn- 
ed nine  revolutions  till  the  interfedion  marked  1 near- 
ly coincided  with  the  fixed  wire ; the  ferew  was  re- 
leafed from  the  wheel  by  unturning  the  fi  iger-fcrew  S 
as  before,  the  wheel  was  turned  back  till  the  interfcc- 
tion  3 coincided  with  the  fixed  wire ; the  divifion  10 
on  the  circle  being  fet  to  its  index,  the  ferew  was  pref- 
fed againil  the  wheel  as  before,  and  the  (crew  was  turn- 
ed O revolutions,  till  the  interfedtion  2 nearly  coincided 
with  the  fixed  wire,  and  the  ferew  was  rclcafed ; and  I 
proceeded  in  this  manner  till  the  teeth  were  marked 
round  the  whole  circumference  of  the  wheel.  This 
was  repeated  three  times  round,  to  make  the  impref- 
fion  of  the  ferew  deeper.  1 then  latched  the  wheel 
round  continually  in  the  fame  direction  without  ever 
difengaging  the  ferew;  and,  in  retelling  the  wheel 
about  300  times  round,  the  teeth  were  fimifhed. 

**  Now  it  is  evident,  if  the  circumference  of  the  wheel 
was  even  one  tooth  or  ten  minutes  gi eater  than  the 
ferew  would  require,  this  error  would  in  the  firft  in- 
4 fiance 


(a)  The  interfedions  arc  marked  for  the  lake  of  illuft ration,  though  properly  invifiHe,  they  lying  under  the 
brafs  plate. 
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VsmMen's  Ranee  be  reduced  to  rlc  par t of  a revolution,  or  two  pkafure  by  the  foor  finger*  fcrcw*s  which  prefs  againft  R»w('W 
Machine-  ff^rjdi  and  a half}  and  thefe  error*  or  inequalities  of  ftccl  tarings  to  avoid  fpoijing  the  arms  : the  piece  (q)  Nt4th,llc*,. 
* the  teeth  were  equally  diftributed  round  the  wheel  at  is  made  to  turn  without  fluke  between  two  conical  ’ r 
the  dillance  of  nine  teeth  from  each  other.  Now,  as  pointed  ferews  (f),  which  arc  prevented  from  unturu- 
thc  ferew  in  ratching  had  continually  hold  of  fcveral  ing  by  tightening  the  finger-uuts  N. 


teeth  at  the  fame  time,  and,  thefe  constantly  clanging, 
the  above-mentioned  inequalities  foon  corrected  them- 
felves,  and  the  teeth  were  reduced  to  a perfect  equality. 
The  piece  of  brafs  which  carries  the  wire  was  now  ta- 
ken away,  and  the  cutting  ferew  was  alfo  removed, 
and  a pbun  one  (hereafter  deferibed)  put  in  its  place  : 
on  one  end  of  the  ferew  is  a (mall  brafs  circle,  having 
its  edge  divided  into  60  equal  parts,  and  numbered  at 
every  hath  divifion,  as  before-mentioned.  On  the  other 
end  of  the  ferew  it  a ratchet-wheel  C,  having  60  teeth, 
Fif.j.  covered  by  the  hollowed  circle  (d),  which  carries  two 
clicks  that  catch  upon  the  oppofitc  tides  of  the  ratchet 
when  the  ferew  is  to  be  moved  forward#.  The  cylin- 
der S turns  on  a ftrong  Heel  arbor  F,  which  pafles 
through  and  is  firmly  ferewed  to  the  piece  Y : tliis 
piece,  for  greater  firmnefs,  is  attached  to  the  ferew- 
fig.  4.  frame  G by  the  braces  (v)  : a fpiral  groove  or  thread 
is  cut  on  the  outlide  of  the  cylinder  S,  which  ferves 
both  for  holding  the  firing,  and  alfo  giving  motion  to 
the  lever  J on  its  centre  by  means  of  a Reel  tooth  (n), 
that  works  between  the  threads  of  the  fpiral.  To  the 
lever  is  attached  a llroug  ilecl  pin  (in),  on  which  a 
brafs  focktt  (r)  turns  • this  fockct  palfcs  through  a flit 
in  the  piece  (p),  and  may  be  tightened  in  any  part  of 
the  flit  by  the  tinger-nut  (f)  : this  piece  ferves  to  regu- 
late the  number  of  revolutions  of  the  l’crew  for  each 
tread  of  the  treadle  R. 

**  T is  a brafs  box  containing  a fpiral  fpiing  ; a 
Fhr*  j*  ftrcnP  gut  is  fattened  and  turned  three  or  four  times 

' ’ round  the  cmrurr.ferencc  of  this  box  ; the  gut  then 

pafTes  fcveral  times  round  the  cylinder  S,  and  from 
thence  down  to  the  treadle  R.  Now,  when  the  treadle 
is  prefled  down,  the  tiring  pulls  the  Cylinder  S round 
its  axis,  and  the  clicks  catching  hold  of  the  teeth  on 
the  ratchet  carry  the  ferew  round  with  it,  till,  by  the 
tooth  (n)  working  in  the  fpiral  groove,  the  lever  J is 
4*  brought  near  the  wheel  (d),  and  the  cylinder  flopped 
by  the  ferew-head  (x)  linking  »n  the  top  of  the  lever 
J ; at  the  fame  time  the  fpring  is  wound  up  by  the 
other  end  of  the  gut  pafling  round  the  box  T.  Now, 
“'£•  *•  when  the  foot  is  taken  off  the  treadle,  the  fpring  un- 
bending itfclf  pulls  back  the  cylinder,  the  clicks  leaving 
the  ratchet  and  ferew  at  reft  till  the  piece  (t)  (hikes  on 
the  end  of  the  piece  (p)  : the  number  of  revolutions 
*•  0f  the  ferew  at  each  tread  is  limited  by  the  number  of 
revolutions  the  cylinder  is  allowed  to  turn  back  before 
the  flop  ftrikes  on  the  piece  (p). 

*l  When  the  endlcfa  ferew  was  moved  round  its  axis 
with  a confidcrablc  velocity,  it  would  continue  that 
motion  a little  after  the  cylinder  S was  flopped  : to 
*f*  *•  * 4*  prCvcnt  this,  the  angular  lever  *•  was  made  ; that  when 
the  lever  J comes  near  to  flop  the  ferew  (x),  it,  by  a 
fmall  chamfer,  prefies  down  the  piece  * of  the  angular 
lever ; this  brings  *the  other  end  g»  of  the  fame  lever 
forwards,  and  flops  the  endlefs  ferew  by  the  fled 
pin  m flriking  upon  the  top  of  it : the  foot  of  tire  le- 
ver is  raifed  again  by  a fmafl  fpring  prefling  on  the 
brace  (v). 

41  D,  two  clamps,  conne&cd  by  the  piece  •,  Aide 
Ffr-  • ouc  on  each  arm  of  the  frame  1»,  and  may  be  fixed  at 


**  1 he  piece  M i»  made  to  turn  on  the  piece  (q),  by  p;-  ^ 
the  conical  pointed  ferews  (f)  rclling  in  the  hollow  cen- 
ters (c). 

“ As  there  is  frequent  occafion  to  cut  divifions  on 
inclined  planes,  for  that  purpofe  the  piece  y,  in  which 
the  tracer  is  fixed,  las  a conical  axis  at  each  end, 
which  turn  in  half  holes : when  the  tracer  is  let  to  any 
inclination,  it  may  be  fixed  there  bv  tightening  the 
Reel  ferews  S. 

Dtfc  rip  tiun  of  lie  Engine  by  which  the  endltft  ffexo  of  tht 
Div*Ung  Engine  was  cvt. 

“ Fig.  9.  represents  this  engine  of  its  full  dimem 
fions  feen  from  one  fide. 

“ Fig.  8.  the  upper  fide  of  the  fame  as  feen  from 
above. 

“ A reprefents  a triangular  bar  of  ftccl,  to  which  the 
triangular  holes  in  the  pieces  B and  C are  accurately 
fitted,  and  may  be  fixed  on  any  part  of  the  bar  by  the 
ferews  D. 

**  E is  a piece  of  fteel  whereon  the  ferew  is  intended 
to  be  cut ; which,  after  being  hardened  and  tempered, 
has  its  pivots  turned  in  the  form  of  two  frullums  of 
rones,  as  rcprrfcntcd  in  the  drawings  of  the  dividing 
engine  (fig.  $.).  Thefe  pivots  were  exactly  fitted  to 
the  hall  holes  F and  T,  which  were  kept  together  by 
the  fere «rs  Z. 

“ H reprefents  a ferew  of  untempered  fteel,  having 
a pivot  I,  which  turns  in  the  hole  K.  At  the  other 
end  of  the  ferew  is  a hollow  centre,  which  receives  the 
hardened  conical  point  of  the  llcel  pin  M.  When  this 
point  is  fufticiently  prrfled  againft  the  ferew,  to  pre- 
vent its  (baking,  the  ilecl  pin  may  be  fixed  by  light- 
ening the  ferews  Y. 

“ N is  a cylindric  nut,  moveable  on  the  ferew  H 5 
which,  to  prevent  any  fluke,  may  be  tightened  by 
the  ferews  O.  This  nut  is  connected  with  the  faddle- 
picce  P by  means  of  the  intermediate  univerfal  joint 
W,  through  which  the  arbor  of  the  ferew  H pallet.  A 
front  view  of  this  piece,  with  a feci  ion  acrofs  the 
ferew  arbor,  is  represented  at  X.  This  joint  is  connec- 
ted with  the  nut  by  means  of  two  ftccl  flips  S,  which 
turn  on  pins  between  the  checks  T on  the  nut  N.  The 
other  ends  ol  thefe  flips  S turn  in  like  manner  on  pins 

(a) .  One  axis  of  this  joint  turns  in  a hole  in  the  cock 

(b) ,  which  is  fixed  to  the  laddie -piece  ; and  the  other 
turns  in  a hole  (d),  made  for  that  purpofe  in  the  fame 
piece  on  which  the  cock  (b)  is  fixed.  By  this  mean#, 
when  the  ferew  is  turned  round,  the  faddlc-picce  will 
Hide  uniformly  along  the  triangular  bar  A. 

“ K is  a fmafl  triangular  bar  of  well-tempered  flee?, 
which  Aides  in  a groove  of  the  fame  form  on  the 
(addle -piece  P.  The  point  of  this  bar  or  cutter  is 
formed  to  the  Ihape  of  the  thread  intended  to  be  cat 
on  the  cndlris  ferew.  When  the  cutter  is  fet  to  take 
proper  hold  of  the  intended  ferew,  it  may  be  fixed  by 
tightening  the  ferew  (c),  whicli  profs  the  two  piece* 
of  brafs  G upon  it. 

“ Having  meafured  the  circumference  of  the  divi* 
ding-wheel,  1 found  it  would  require  a ferew  about  one 

thread 
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**unrey  fhreaft  tn  a hundred  eoarfer  than  the  amidefcrew  H. 
-“•v— The  wheel*  on  the  guide-fcrew  arbor  H,  and  that  on 
the  ftecl  E,  on  which  the  fcrew  wa*  to  be  cut,  were 
proportioned  to  each  other  to  produce  that  cfleft,  bp 
giving  the  wheel  L 198  teeth,  and  the  wHIel 
aoo.  Thefe  wheel*  communicated  with  each  other 
by  mean*  of  the  intermediate  wheel  R,  which  alfo  fer- 
ved  to  give  the  threads  on  the  two  ferews  the  fame  di- 
re ft  ion. 

“ The  faddle-piece  P is  confined  on  the  bar  A bp 
means  of  the  pieces  (g),  and  map  be  made  to  ilide  with 
a proper  degree  of  tightnefs  by  the  fcrews  (n).” 

For  Ramfdcn's  equatorial  or  portable  obfervatory,  fee 
Osti(%  n°  102.  and  Astronomy,  n°  504.  See  al- 
fo a long  account  of  an  equatorial  inftrument  made  by 
Mr  Ramfden  by  the  direftion  of  Sir  George  Shuck- 
burgh  ia  the  Philosophical  Tranfaftions  for  1 793,  art.  x. 
•p.  67.  In  this  inftrument  the  circle  of  declinations  is 
four  feet  in  diameter,  and  may  be  obferved  nearly  to 
« fecond.  The  giafs  ia  placed  between  fix  pillars,  which 
font*  the  axis  of  the  machine,  and  turn  round  by  two 
pivots  placed  on  two  blocks  of  ftone.  See  alfo  Baao- 

WFTIR. 

RAMSEY,  a town  of  Hnntingdonlhire,  68  rnOrs 
north  of  London,  and  12  north-call  of  Huntingdon. 
It  is  fituated  as  it  were  in  an  ifland,  being  everywhere 
cncompafied  with  fta*,  except  on  the  weft,  where  it  is 
feparated  from  the  terra  Jirma  by  a caufey  for  two 
miles.  Th^  neighbouring  freer*  of  Ramfcy  and  Whitle- 
fey,  which  are  formed  by  the  river  Nync,  abound  with 
, fowl  and  fifh,  efpccially  cel  and  large  pikes.  Tt  wta 
•once  famous  for  a very  rich  abbey,  part  of  the  gatehoufe 
of  which  is  ft  ill  Handing,  and  a ncglcftcd  ftatue  of  Ail- 
win  ; the  epitaph  of  whofe  tomb,  which  is  reckoned 
one  of  the  oldeft  pieces  of  Englifh  fculpture  extant, 
ftyles  him  u kinfman  of  the  famous  King  Edward,  al- 
derman of  all  England,  and  the  miraculous  founder  of 
this  abbey.”  It  was  dedicated  to  St  Dunftan,  and  its 
'abbots  were  mitred,  and  fat  in  parliament ; and  fo 
•many  kings  of  England  were  benefaftors  to  it,  that  its 
yearly  rent9,  fays  Camden,  were  7000 1.  The  town 
was  then  called  Ramfey  the  Rich  ;"but  by  the  di Ablution 
of  the  abbey  it  foon  became  poor,  and  even  loft,  its  mar- 
ket for  many  years,  till  about  185  years  ago  it  reco- 
vered it.  It* is  held  on  Saturday,  m»d  is  reckoned  one  of 
the  rr.oft  plentiful  and  cheapest  in  England.  In  the 
year  1721  a great  number  of  Roman  coius  was  found 
here,  fuppofetl  to  have  been  bid  by  the  monks  on 
fome  incuriion  of  the  Danes.  Then:  is  a charity  fchool 
•in  the  town  for  poor  girls.  W.  Long.  o.  19.  N.  Lat. 
52.  26. 

Ramsvv,  an  ifland  of  fbuth  Wales,  on  the  coaft  of 
Peirbrokethire,  about  two  miles  in  length,  and  a mile 
and  a half  broad.  Near  it  are  fevera!  fmall  ones,  known 
by  the  name  of  the  hi/bap  and  hu  cJtrkt.  It  is  four 
miles  weft  of  St  David's,  and  17  north-weit  of  Mil- 
ford haven.  It  belongs  to  the  bifhopric  of  St  Da- 
vid's, and  was  in  the  lalt  age,  fay*  Camden,  famous  for 
the  death  of  one  Juftinian,  a rooft  holy  man,  who  re- 
tiring hither  from  Britanny,'  in  that  age  rich  in  faints, 
and  devoting  himfelf  entirely  to  God,  lived  a long 
while  in  folitude,  and  being  at  laft  murdered  by  lw 
Servant  was  enrolled  amoug  the  martyrs.  W.  Long.  5. 
20.  N.  Lat.  51.  55. 

Ramsey,  in  the  Lfle  of  Man,  to  the  north,  a moil 


noted  and  fpaciwu  hsren,  fo  which  the  great  eft  Beet  map  Rambus 
ride  at  anchor  with  fafety  enough  bora  all  winds  but  the  R 
north-call,  and  in  that  cafe  they  need  not  be  embayed.  R4nwl"  ( 
This  town  Handing  upon  a beach  of  loofe  fand,  or  fhingle. 
is  fo  danger,  if  not  timely  prevented,  of  being  vrafhed 
away  by  the  fea. 

RAMSGATE,  a fea-port  town  of  Kent,  in  tbe  i/lc 
of  Thanet,  five  miles  from  Margate,  where  a very  fine 
-pier  has  been  lately  built  for  the  feeurity  of  ftiips  that 
come  into  the  harbour,  befog  femted  near  the  Downs, 
between  the  north  and  fouth  Foreland,  10  miles  north- 
ca/t  of  Canterbury.  The  town  is  fituated  in  the  cove 
of  a chalky  cliff.  It  was  formerly  but  an  obfeure  fi fir- 
ing village,  but  liner  the  year  1688  has  been  improved 
and  enlarged  by  a focccftful  trade  to  Rufiia  and  the 
emit  country,  llat  what  renders  it  mull  worthy  of  no- 
tice, and  attract*  multitudes  of  ftrangers,  is  the  new 
harbour,  which  is  one  of  the  mo  ft  capacious  in  Eng- 
land, if  not  in  Europe.  It  was  begun  in  the  year 
2750,  but  delayed  by  various  interruptions.  It  con- 
lifts  of  two  piers ; that  to  the  call  is  built  wholly  of 
Purbeck  ftone,  and  calends  itielf  into  the  ocean  near 
800  feet  before  it  forms  an  angle ; its  breadth  on  the 
top  is  26  feet,  including  a ftrong  parapet  wall,  which 
runs  along  the  outfidc  of  it.  The  other  to  the  weft  ia 
conftrufted  of  wood  as  far  as  the  low-water  mark,  but 
the  reft  is  of  ftone.  The  angles,  of  which  there  are 
five  in  each  pier,  cenfift  of  1 60  feet  each,  with  o&a- 
gons  at  the  end  of  60  feet  diameter,  leaving  an  en- 
trance of  200  feet  into  the  harbour,  the  depth  of  which 
admits  of  a gradual  increafc  of  2 8 to  36  feet.  E.  Long. 

1.  30.  N.  Lat.  51.  22. 

R AMT  RUT,  a deity  worihrpped  by  the  Ranazfoa 
of  Hindoftan,  where  he  has  a celebrated  temple  at 
Onor.  Hr  is  represented  as  more  refetnbling  a mon- 
key tlun  a man. 

RAMUS,  in  general,  denotes  a branch  of  any 
thing,  as  of  a tree,  an  artery,  icc.  In  the  auafomy  of 
plants  it  means  tbe  firfl  or  lateral  branches,  which  go 
off  from  the  pctiolum,  or  middle  rib  of  a leaf.  The 
fubdtviftons  of  thefe  are  called  fttrcuii  ; and  the  final 
divifions  into  the  moft  minute  of  all,  art  by  fome  called 
capiUamtnu  ; but  both  kinds  are  generally  denominated 
furm/ui. 

Ramus  (Peter),  was  one  of  the  noil  famous  pro- 
feffors  of  the  i6th  century.  He  was  born  in  Picaidy 
101515.  A thirtl  for  learning  prompted  him  to  go 
to  Paris  when  very  young,  and  he  was  admitted  a fer* 
vant  in  the  college  of  Navarre.  Spending  the  day  in 
waitiug  on  his  mailers,  and  the  grealeft  part  of  the 
night  mi  ft  udy,  he  made  fuch  furpnfiag  prog  refs,  that, 
when  he  took  his  mailer  of  arts  degree,  he  offered  to 
maintain  a quite  oppoiite  doctrine  to  that  of  Ariftotlei. 

'lids  railed  him  many  enemies ; and  the  two  fir  ft 
books  he  published,  Injiitutianc*  Dialrttic*,  and  Artfio- 
ie/iea  Anmadverjxanet , occafioned  great  disturbances  in 
the  univerfity  of  Paris:  and  the  oppofition  againft  him 
was  not  a little  heightened  by  kw  deferring  the  Romiih 
religion,  and  prufefling  that  of  tlic  Reformed.  Being 
thus  forced  to  xetijc  from  Paris,  he  viiitcd  tbe  univer- 
fities  of  Germany,  and  received  great  honours  where  - 
ever  he  came.  He  returned  to  France  in  1571,  and 
loft  Ids  life  miferably  in  the  horrid  malfncre  of  St  Bar- 
tholomew’s day.  He  was  a great  orator,  a man  of  uni- 
verhd  learning,  and  endowed  with  very  fine  moral  quali- 
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ties.  He  pubhlhed  awry  books,  which  TciiSer  enu- 
merates. Ramus's  merit  in  hit  oppofition  to  A rill  otic, 
and  his  hrmneCfi  iu  undermining  hit  authority,  is  unque* 
ft  ion  ably  great.  But  it  hat  been  doubted,  and  with 

much  reafoo,  whether  he  was  equally  fucccfsful  in  hit 
attempts  after  a new  logical  udlitutc.  We  hare  the 
following  general  outline  of  his  plan  in  Dr  Eufield’t 
Hiflucy  ot  PhilofopKy.  44  Confide  nag  dialed  ic*  as  the 
art  of  deducing  conditions  from  prtmifes,  he  eudea- 
voum  to  improve  thia  art,  by  uniting  it  with  that  of 
rhetoric.  Of  the  fcvcral  branches  ot  rbttonc,  he  con* 
Cdas  invention  and  difpufition  as  belonging  equally  to 
logic.  Making  Ciccto  his  chief  guide,  he  divides  hit 
treatife  on  dialectics  into  two  parts,  the  firft  of  which 
treats  of  the  invention  of  arguments,  the  fccoad  of 
judgments.  Arguments  he  derives  not  only  from  what 
the  Ariilotclians  call  middle  terms,  but  from  any  kind  of 
proportion,  which,  connected  with  another,  may  ferve 
to  prove  any  aflertiun.  Of  thefe  he  enumerates  various 
kinds.  Judgments  he  divides  into  axiom*,  or  felf-evi- 
dent  proportion*,  and  Juncra,  or  dedudions  by  meant 
of  a (cries  of  arguments.  Both  thefe  he  divides  into 
vrariou#  daffrs  ; and  illuilrates  the  whole  by  examples 
from  the  ancient  orators  and  poets. 

'*  In  the  logic  of  Ramus,  many,  things  are  borrowed 
from  Arid  otic,  and  only  appear  under  new  names  ; and 
par>y  others  arc  derived  from  other  Grecian  ldurces, 
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particularly  from  the  dialogues  of  Plato,  and  the  logic 
of  the  Stoics.  The  author  has  the  merit  of  turning  ‘ m 
the  art  of  reafoning  from  the  futile  fpecnhtioos  of  the 
fchools  to  forcnfic  and  common  ufe ; but  his  plan  is 
defedive  in  confining  the  whole  dialectic  art  to  the 
fingle  objeft  of  deputation,  and  in  omitting  many 
things,  which  refpett  the  general  culture  of  the  un. 
dcrfUjiding  and  the  invettigation  of  truth.  Notwith- 
ft  an  ding  the  defeats  of  his  iyllem,  we  cannot,  however* 
(ubCcribe  to  the  fcverc  cenfurc  which  has  been  pafled 
upon  Ramus  by  Lord  Bacon  and  others  ; for  much 
is,  we  think,  due  to  him  for  having  with  fo  much 
firmnefs  and  pcrfcverance  aflerted  the  natural  free* 
dom  of  the  human  underftanding.  The  logic  of  Ra« 
inus  obtained  great  authority  in  the  fchools  of  Ger- 
many, Great  Britain,  Holland,  and  France  ; and  long 
and  violent  contclls  arofe  between  his  followers  and 
thofc  of  the  Slacyrite,  till  his  fame  vanilhcd  before 
that  of  Defcaru*.’1 ’ 

RAN,  in  the  old  Englilb  writers,  means  open  or  pu- 
blic robbery,  fo  manifdt  as  not  to  be  denied.  Kan  duuur 
afxrta  raftna  qua  nrgari  non  pottji.  Lamb.  125.  Leg. 
Canut.  cap.  58.  Hence  it  is  now  conrvnotily  faid  of 
one  who  takes  the  goods  of  another  injorioully  and  vio~ 
lently,  that  he  has  taken  or  fnatched  all  he  could  rap  an& 
ran . 

RANA,  or  Rakula.  See  Ranula* 
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